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A B S T R A C T   

Agriculture is the main land use and one of the main drivers of biodiversity loss. In particular, intensive farming 
practices have contributed to biodiversity loss, which is why many governments have implemented agri- 
environmental schemes (AES). Farmer collaboration at landscape level is important to achieve effective AES. 
The Dutch government opted for such an approach and decided that only farmer collectives were entitled to take 
part in AES. In this paper, we evaluate 36 Dutch farmer collectives. Through the lens of professionalisation, we 
investigated which characteristics of professionalisation enable farmer collectives to work towards an effective 
AES in terms of collaboration at landscape level. We used spatial concentration of conservation measures as a 
measurement of an effective AES and, based on expert judgement, selected five characteristics of pro-
fessionalisation that directly impact AES effectiveness. We applied a fuzzy-set Qualitative Comparative Analysis 
(fsQCA) in order to explore which of these characteristics singly or in combination contribute most to spatial 
concentration. We found that different combinations of characteristics of professionalisation enable farmer 
collectives to work towards spatial concentration. First, we found that working on the maintenance and 
development of qualifications of participants is for most farmer collectives important to work on more spatial 
concentration. Second, the combination of having a strategy for agrobiodiversity in combination with working 
on the qualifications of the field workers is important. And when the network capability or the presence and use 
of enabling systems are missing, the qualifications of the field workers is important. Based on our findings, we 
conclude that the qualifications of participants and fieldworkers (i.e., regional coordinator, ecologist and field 
officer) are the most important characteristics of professionalisation to contribute to spatial concentration at the 
moment.   

1. Introduction 

Agriculture is not only the main land use in Europe (ca. 40%) (Eu-
ropean Commission, 2019) but also one of the main drivers of biodi-
versity loss. Intensive farming practices in particular have a substantial, 
negative impact on biodiversity within and outside agricultural land-
scapes (Tanentzap et al., 2015; IPBES, 2018, 2019). Currently the main 
policy instruments in Europe to encourage farmers to protect and 
enhance agrobiodiversity are agri-environmental schemes (AES) (Run-
haar et al., 2017). AES encompass subsidies to farmers who implement 
conservation measures such as flower-rich field margins or protection of 

breeding farmland birds and have been implemented in 27 countries in 
Europe (European Commission, 2019). Coordination of conservation 
measures at landscape level is considered important for an effective AES, 
particularly for the protection of mobile species such as birds and to 
enable dispersion of protected species such as plants and insects 
(Angelstam et al., 2022; Boonstra et al., 2021; McMahon et al., 2020; 
Batáry et al., 2015). Coordination of conservation at landscape level 
requires collaboration between farmers. That is why in 2013 the EU 
decided to enable groups of farmers to be applicants and final benefi-
ciaries of AES. The Dutch government even decided that only groups of 
farmers (‘farmer collectives’) could be beneficiaries of AES. This led to 
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the establishment of 40 farmer collectives in the Netherlands in 2015 
(Dik et al., 2022; Westerink et al., 2020). 

One of the reasons why the Dutch government opted for a collective 
approach was to enhance the effectiveness of AES through farmer col-
lectives by benefitting from local knowledge, social capital and collab-
oration between farmers and to facilitate the spatial coordination of 
conservation measures at landscape level (Bazzan et al., 2022a, 2023; 
Westerink et al., 2020). This means that an effective AES also depends 
on the functioning of these farmer collectives, or in other words on their 
degree of professionalisation (Dik et al., 2022). To analyse the degree of 
professionalisation, Dik et al. (2022) developed an assessment frame-
work that distinguishes three categories of professionalisation: 1) 
organisational; 2) occupational and 3) systemic. Each category has 
distinctive characteristics (see Appendix A). Whether a more profes-
sional farmer collective actually achieves a more effective AES has not 
yet been studied. To help to fill this knowledge gap, this paper addresses 
the following research questions. 

1.1. Which characteristics of professionalisation singly or in combination 
enable farmer collectives to work towards an effective AES? 

To answer this research question, we used the program impact the-
ory (Vaessen and Todd, 2008) and a fuzzy-set Qualitative Comparative 
Analysis (fsQCA) (Oana et al., 2021; Scheider and Wagemann, 2012). 
QCA allows researchers to analyse and understand the diverse combi-
nations of characteristics for professionalisation (conditions) that lead to 
successful or unsuccessful outcomes in AES. By identifying the minimal 
combination of conditions that lead to the desired outcomes, QCA helps 
to uncover the key (combinations of) conditions necessary and/or suf-
ficient for success. QCA is particularly suitable for intermediate-N 
research, which is the case in our sample of cases (38 farmer collec-
tives). By considering the contextual nuances and specific interactions 
between factors, QCA can offer valuable insights into the effectiveness 
and impact of agri-environmental schemes, facilitating evidence-based 
decision-making and policy development in the agricultural and envi-
ronmental sectors. 

To do so we drew upon two existing datasets: the results of the 
assessment of the degree of professionalisation of 38 of the 40 Dutch 
farmer collectives (Dik et al., 2023) and the results of the interim 

evaluation of the effectiveness of AES in the Netherlands (Boonstra et al., 
2021). 

In the following sections we present the analytical framework, 
explain how we conducted the fsQCA and how it can be interpreted 
(Section 3). After describing our research design, we present the 
different configurations of professionalisation conducive to achieving 
AES effectiveness (Section 4). In the discussion we reflect on the results 
and methods, give recommendations for collective agri-environmental 
policy and the professionalisation of farmer collectives and suggest 
further research. (Section 5). In the conclusions (Section 6) we present 
the answers to the research question. 

2. Analytical framework 

Much research has been conducted on how to enhance the effec-
tiveness of AES. One research approach has been to study the impor-
tance of collaboration in a group of farmers, the collective approach. 
Many scientists have confirmed the importance of a collective approach 
to increase the effectiveness of AES at landscape scale (de Snoo et al., 
2013; Bruges, 2014; Prager, 2015; Runhaar et al., 2017; Westerink et al., 
2017; Franks, 2019; Dik et al., 2022; Westerink et al., 2020). In this 
research we look at a specific part of this collective approach: the pro-
fessionalisation of farmer collectives (Dik et al., 2022, 2023). Following 
the program impact theory (Vaessen and Todd, 2008), we consider that 
the professionalisation of farmer collectives will lead to the conservation 
and enhancement of (agro)biodiversity through the implementation of 
an effective AES (see Fig. 1). First, we describe the categories of pro-
fessionalisation based on the assessment framework developed by Dik 
et al. (2022) and then we introduce what the outcome, an effective AES, 
entails. 

2.1. Categories of professionalisation 

Professionalisation is a concept from the sociology and management 
disciplines for analysing and improving organisations (Haapakorpi, 
2012; Weggeman, 1992) or for improving volunteer organisations by 
making them more formal (Dowling et al., 2014). The assessment 
framework for professionalisation of farmers collectives developed by 
Dik et al. (2022) aims to be transparent about choosing and interpreting 

Fig. 1. Theoretical framework based on the program impact theory; dotted line encloses the focus of this paper Which characteristics of professionalisation singly or 
in combination enable farmer collectives to work towards an effective AES. 
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criteria, and for this purpose it distinguishes three categories of pro-
fessionalisation (see Fig. 2). In 2019, this assessment framework was 
used to assess 38 Dutch farmer collectives in terms of their degree of 
professionalisation (Dik et al., 2020, 2023). For the explanation and 
operationalisation of this framework we refer to Dik et al. (2022). Based 
on this assessment framework we will define the conditions to be used in 
this research (see 3.3.1). The three categories of professionalisation are 
briefly explained below. 

Organisational professionalisation: The category of organisational 
professionalisation is related to the internal organisation and concerns 
the organisation’s strategy and internal systems (Dowling et al., 2014). 
The four characteristics of organisational professionalisation distin-
guished are a) the strategy translated into a strategic plan based on 
shared values, including the strategy on agrobiodiversity and what kind 
of collective is aspired to; b) the organisational structure, including the 
relationship between the board and executive organisation in terms of 
shared leadership and segregation of duties; c) the systems, rules and 
procedures for agrobiodiversity and the organisation needed to monitor 
and evaluate the agrobiodiversity and the performance of the organi-
sation; and d) the learning culture required for becoming a better 
organisation. 

Occupational professionalisation: Occupational professionalisation 
focuses on defining qualifications and how to maintain and develop the 
qualifications of persons active in farmer collectives (board, field-
workers and participants) (Dowling et al., 2014; Dik et al., 2022). 

Systemic professionalisation: This category of systemic pro-
fessionalisation concerns how a farmer collective manages the external 
developments. The capabilities for coping with these external de-
velopments are network capability (build, maintain and use a network), 
capability for strategic policy-making (influencing the policy agenda) 
and the collective’s entrepreneurial capability (innovate, build co-
alitions, exploit business opportunities and develop projects) (Laasonen 
and Kolehmainen, 2017; Dik et al., 2022). 

2.2. An effective AES 

An important impact of a collective approach is that collaboration in 
conservation measures will improve the habitat, which will lead to more 
biodiversity (Fig. 1). An effective AES therefore aims to create and 

maintain optimal ecological conditions in the habitats for a group of 
species that require different conservation measures. AES in the 
Netherlands focus on 68 species in the Birds and Habitat Directive (BHD) 
which depend on agricultural area (Boonstra et al., 2021). Whether AES 
will be effective depends on how farmer collectives make choices about 
which conservation measures to apply to which location based on the 
preconditions set by the province, the occurrence of species and the 
abiotic circumstances. In their Nature Management Plans, provinces set 
preconditions for the implementation of the AES, e.g., specifying the 
areas in which conservation measures may be carried out. The province 
also makes budget available that the collectives can draw on to pay AES 
participants for applying conservation measures. The requirements a 
collective must meet to be eligible for an AES subsidy are: 1) they must 
be a certified organisation; 2) they must submit a management plan 
detailing what conservation measures they want to take in their man-
agement area, at what cost. To determine this, they first have a 
pre-registration among the potential participants (Westerink et al., 
2020). 

When the collectives draw their management plan, they must also 
consider the abiotic and biotic circumstances such as occurrence of 
species, landscape diversity, soil and water structure and the intensity of 
agriculture in the area (Batáry et al., 2015; Angelstam et al., 2021; Marja 
et al., 2022). Thus, a collective has influence on the effectiveness of AES 
through the choices they make about conservation measures when 
contracting participants. The choices concern the type of measures 
applied at the suitable location (for example to which extent there is 
overlap between the distribution of species and the conservation mea-
sures) and the spatial coherence of measures (for example the size of the 
managed area and spatial concentration of measures) (Boonstra et al., 
2021). In the interim evaluation of Dutch AES (Boonstra et al., 2021) the 
results of these choices in the various habitats of open grassland, open 
arable land and blue/green infrastructure were evaluated. In 3.3.2 we 
explain how we define an effective AES as the outcome of this research. 

3. Research design 

3.1. Method: fuzzy-set qualitative comparative analysis 

To answer the research question of this paper we applied a fuzzy-set 

Fig. 2. Three categories of professionalisation of farmer collectives (Dik et al., 2022).  

L. Dik et al.                                                                                                                                                                                                                                      



Earth System Governance 18 (2023) 100197

4

Qualitative Comparative Analysis (fsQCA). Qualitative Comparative 
Analysis (QCA) is a research method rooted in set theory and used in 
social sciences to analyse and understand complex relationships among 
variables. It aims to identify patterns and combinations of factors 
(“conditions” in QCA terminology) that lead to a particular outcome by 
examining multiple cases. In our research, cases are formed by the 
farmer collectives, conditions are the characteristics of professionalisa-
tion and the outcome is AES effectiveness measured in terms of spatial 
concentration of conservation measures. In Qualitative Comparative 
Analysis (QCA), the approach to analyse conditions involves two key 
aspects. First, conditions are examined both individually, looking at 
their importance one by one, and collectively, considering how different 
conditions combine or configure together. Second, QCA assesses the 
relative significance of these configurations, making a distinction be-
tween sufficiency and necessity. Sufficiency means that a specific com-
bination of conditions is enough to produce a certain outcome, while 
necessity signifies that a particular condition must be present for the 
outcome to occur. Specifically, it uses set theory and Boolean algebra to 
rigorously analyse the presence or absence of specific conditions or 
combinations of conditions when an outcome occurs or does not occur. 

Additionally, QCA introduces the concept of “fuzzy sets” to accom-
modate the inherent uncertainty and gradations often present in 
empirical data. This feature acknowledges that conditions and outcomes 
may not always exhibit binary states of presence or absence. Instead, 
they can possess varying degrees of membership in a set. In other words, 
it quantifies the extent to which a case exhibits the characteristics or 
conditions associated with a particular set. Membership scores in fsQCA 
can vary between 0 and 1, where 0 indicates that the case does not 
belong to the set at all, and 1 indicates full membership or complete 
conformity with the set’s conditions. Intermediate values between 0 and 
1 represent partial membership, indicating that the case exhibits some, 
but not all, of the characteristics of the set. These membership scores are 
used in the analysis to assess the degree of association between condi-
tions and outcomes. This nuanced approach allows for a more realistic 
representation of complex social phenomena. 

In the context of QCA, two parameters of fit are employed to gauge 
the degree to which cases align with necessity or sufficiency relations: 
consistency and coverage (Ragin, 2014, p. 44). Consistency quantifies 

the extent to which a necessity or sufficiency relation between a set of 
conditions and an outcome is met within a dataset, ranging from 0 (no 
consistency) to 1 (perfect consistency). Coverage assesses the empirical 
relevance of the explanatory pattern by measuring the overlap between 
sets in relation to the size of the larger set, also ranging from 0 to 1. For 
additional details on our analytical approach, please refer to Appendix 
C. 

To perform a fsQCA we took the following steps (see Fig. 3) 
(Schneider and Wagemann, 2012; Oana et al., 2021): first, we selected 
the cases to be analysed with fsQCA (see 3.2), then we selected the 
conditions and the outcome of interest and collected the data accord-
ingly (see 3.3). After that, to obtain the QCA solution, we determine 
membership scores for each case in relevant sets or conditions, a pro-
cedure called calibration. It involves assigning membership values to 
cases based on the observed characteristics or attributes of those cases in 
comparison to the criteria or conditions defined for each set (for 
instance, the characteristics of professionalisation). Calibration is a 
critical step because it allows researchers to translate qualitative or 
categorical information about cases into quantitative membership 
scores. Following calibration, we investigate which combinations of 
conditions are necessary (analysis of necessity) for achieving effective 
AES. Subsequently, we perform an analysis of sufficiency, determining 
each case’s membership in logically possible configurations (truth table 
analysis) and assessing whether a specific configuration of conditions 
can be deemed sufficient for the outcome to occur, employing a process 
known as minimization. 

Minimization is the process of simplifying the truth table to focus on 
the most essential combinations of conditions. This analysis yields three 
solutions: conservative, parsimonious, and intermediate. The conser-
vative solution is the most complex solution and refers solely to the 
observed cases. The intermediate solution is guided by theoretical ex-
pectations of how single conditions contribute to the outcome. The 
parsimonious solution is the simplest solution: it reduces the solution to 
the main configurations with fewer conditions and includes non- 
observed cases (“logical remainders”) (Oana et al., 2021; Bazzan et al., 
2022b). The principles of minimization ensure that the three solutions 
are similar but differ in degree of complexity (Oana et al., 2021, pp 
123–130). In this paper, we present the parsimonious solution. To 

Fig. 3. Flowchart of the fsQCA conducted in this study.  
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implement fuzzy set QCA and derive solutions related to effective AES 
(our outcome), we apply the Standard Analysis (SA) (Oana et al., 2021). 

3.2. Case selection 

In this article, we compare 36 of the 40 farmer collectives in the 
Netherlands for four reasons. First, because to date, the Netherlands is 
the only EU Member State that has made farmer collectives the sole 
beneficiaries of AES (Barghusen et al., 2021; Westerink et al., 2020). 
Second, the Dutch government expects that the collective approach will 
enhance the effectiveness of AES by benefitting from local knowledge, a 
network, participants’ ownership, collaboration between participants, 
and spatial coordination of conservation measures at landscape level 
(Bazzan et al., 2022a, 2023; Dik et al., 2022; Westerink et al., 2021). 
Third, the level of professionalisation of 38 of the 40 farmer collectives 
after three years of coordinating AES was known, as it had previously 

been assessed (Dik et al., 2020, 2023). And finally, we chose to look at 
the outcome of an effective AES (see 3.3) in the habitat of open grassland 
because much research has been done on effective management in that 
habitat (Angelstam et al., 2022; McMahon et al., 2020; Batáry et al., 
2015). 36 of the 38 farmer collectives Dik et al. (2023) assessed operate 
in the habitat of open grassland. 

3.3. Data collection and calibration 

This research combined two datasets: data from an assessment of 
professionalisation of 38 of the 40 Dutch farmer collectives conducted in 
2019, so 3 years after the collectives were established (Dik et al., 2023) 
and data from an interim evaluation of the effectiveness of AES con-
ducted in 2020 (Boonstra et al., 2021). 

In July 2019 an extensive online survey was held among the 40 
farmer collectives. 38 out of 40 collectives had completed the survey. 

Table 1 
Characteristics of professionalisation are based on Dik et al. (2022). The green characteristics were used in 
this research as conditions (based on the discussion in the focus group). 

Organisational professionalisation 

A common and shared strategy that has been 
worked out in aspirations, goals and strategy 

What agrobiodiversity do we want to achieve in 
the long term? 

What kind of farmer collective do we want to be? 

Organisation structure 

Organisation structure of the primary process is 
in line with the strategy 

Leadership is shared between board and 
executive organisation 
Duties of board and executive organisation are 
segregated 

Presence and use of the enabling systems for 
Agrobiodiversity (e.g. location of conservation 
management contracts, monitoring) 
Business support systems (e.g. finance, HR) 

Learning organisation 
Presence of a knowledge programme 

Is there experimentation and innovation? 

Occupational professionalisation 

Description of qualifications and people have 
these qualifications 

Board members 

Executive organisation 

Participants 

Maintenance and development of 
qualifications 

Board members 

Executive organisation, fieldworkers 

Participants 

Systemic professionalisation 

Network capability Build, handle and exploit relationships based on 
trust and reciprocity 

Policy-making capability 
Ability to identify opportunities and active in 
agenda setting and raising awareness in line with 
the strategy 

Entrepreneurial capability 

Ability to 1: Create opportunities for innovation; 
2: Build coalitions and collaborate; 3: Exploit 
financial business opportunities and 4: Execute 
actions 

L. Dik et al.                                                                                                                                                                                                                                      
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After that the researchers performed a qualitative content analysis by 
assigning codes to the answers. Using these results the researchers 
assigned 1–5 point for each characteristic of professionalisation. The 
assessment of the degree of professionalisation of the 38 collectives 
included too many characteristics for QCA. To determine which char-
acteristics of professionalisation (i.e., which conditions) to use in this 
research and how to define the outcome of an effective AES two online 
focus group sessions were organised in March 2022 with representatives 
of BoerenNatuur (the umbrella organisation of the farmer collectives), 
researchers involved in the assessment of the farmer collectives (Dik 
et al., 2020) and researchers involved in the interim evaluation of the 
AES in the Netherlands (Boonstra et al., 2021). A focus group setting was 
chosen since the discussion in a focus group usually contributes more 
diverse perspectives on the selected topic than the researcher could 
imagine alone (Gundumogula, 2020). According to Krueger and Casey 
(2015) a focus group has five characteristics: 1) it is a small group of 
people (4–12); 2) the people in focus groups have certain characteristics 
determined by the purpose of the study; 3) the focus group provide 
qualitative data of interest to the researcher; 4) the focus group has a 
focused discussion based on open-ended questions by the researcher; 5) 
the focus group will help to understand the topic of interest. We orga-
nized two focus groups. The aim of the first focus group was to prioritise 
and select five conditions. As input, the participants were presented the 
full list of professionalisation characteristics (derived from Dik et al., 
2022) (see 3.3.1). The aim of the second focus group was to define the 
outcome (an effective AES) for this study. The input presented at the 
participants, were the four criteria for an effective AES used in the 
interim evaluation of AES and the results of spatial concentration per 
collective (see 3.3.2). 

3.3.1. The conditions: professionalisation characteristics 
We selected the conditions of professionalisation used in this study 

on the basis of the assessment framework for professionalisation (Dik 
et al., 2022) and the discussion in the online focus group (see Table 1). 
The assessment framework consists of 18 characteristics of pro-
fessionalisation, which corresponds to 262,144 (i.e. 218) possible com-
binations of characteristics. This is far too many combinations of 
conditions for a good and reliable fsQCA because there are too many 
combinations that cannot be matched to a case. Therefore, in our 
analysis with 36 cases we set a maximum of five conditions, so that we 
would have to handle 32 (i.e. 25) combinations of conditions. The aim of 
the focus group was to prioritise the 18 characteristics of pro-
fessionalisation (Dik et al., 2022) and decide which five to use in this 
research. The following five characteristics of professionalisation which 
we expected would have a direct impact on achieving an effective AES 
were ultimately selected (see Table 1 the green characteristics). 

Strategy for agrobiodiversity (STRAB): A professional farmer collective 
has a common and shared strategic plan which includes the aspiration 
and goals to improve the quality of habitat for the BHD target species. In 
this strategic plan the farmer collective has formulated how they want to 
accomplish this. This strategy is based on shared values and creates 
shared ownership throughout the organisation. The board monitors the 
performance and ensures goals are realised based on this strategic plan 
(Dik et al., 2022). We expect that in their strategic plans the farmer 
collectives have made choices about: 1) the effectiveness of AES at 
landscape scale and the spatial cohesion (Angelstam et al., 2022; Franks, 
2019; Runhaar et al., 2017; Batáry et al., 2015), 2) the effectiveness of 
conservation measures to achieve the best ecological conditions 
(Angelstam et al., 2022; Melman et al., 2016) taking into account the 
abiotic conditions and the preconditions set by the province, and 3) 
which farmers must be involved (Batáry et al., 2015; Barghusen et al., 
2021; Westerink et al., 2020). 

Presence and use of systems enabling agrobiodiversity (ENSAB): A pro-
fessional farmer collective has systems, rules and procedures to monitor 
and evaluate the goals and work being done to achieve more agro-
biodiversity as mentioned in the strategy (Dik et al., 2022; Nagel et al., 

2015). The farmer collective will use the results of monitoring and 
evaluation to adjust their goals for agrobiodiversity, their strategy and 
their actions relating to ecological management, network and ecological 
knowledge (Plan, Do, Check and Adjust) (Weggeman, 1992). In this way 
the farmer collective learns and can do better (i.e. is a learning organi-
sation) (Triste et al., 2020). 

Maintenance and development of qualifications of fieldworkers (DQFW): 
This condition focuses on the qualifications needed by fieldworkers to 
achieve effective AES. Fieldworkers are the people who work in the 
executive organisation of the farmer collective, such as the ecologist, the 
coordinators who recruit farmers for the AES and then guide them 
further and those who maintain contact with the government and other 
organisations. Together, they are expected to be able to create an 
effective AES when they use lessons learned from monitoring and 
evaluation and undergo continuous training (Schomers et al., 2021) on 
necessary topics such as ecology and networking skills. With these 
qualifications, fieldworkers can prepare the biodiversity strategy, find 
the right partners and advise farmers on how to use the right conser-
vation measures and increase spatial cohesion. 

Maintenance and development of participants’ qualifications (DQPP): 
This condition focuses on the qualifications needed by farmers (partic-
ipants) to achieve an effective AES. We expect that if participants know 
what the strategy for agrobiodiversity of the farmer collective entails, 
use the lessons learned from the evaluation and receive ongoing training 
(Schomers et al., 2021) in the knowledge and qualifications needed to 
manage their land and cooperate with other farmers, this will lead to an 
effective AES. 

Network capability (NETCAP): This is the capability to build, maintain 
and handle a network based on trust and reciprocity (De Vries et al., 
2019; Laasonen and Kolehmainen, 2017). If the farmer collective has a 
good network, for example with nature organisations, they can work 
together and create more spatial cohesion with nature areas. Or if they 
have a good network with the province, they can also use this to have 
influence on defining the preconditions the province sets. 

We used the data for the conditions of professionalisation from the 
assessment of 38 Dutch farmer collectives done in 2019 (Dik et al., 
2020). The degree of professionalisation of the farmer collectives in that 
assessment was expressed on a five-point Likert scale: 1) very poor; 2) 
poor; 3) fair; 4) good and 5) excellent. To determine membership of the 
cases in the conditions we used a five-point scale calibration scheme 
(Oana et al., 2021, p 41). The five-point Likert scale data were calibrated 
into the five-point fuzzy scores (see Table 2). In the five-point fuzzy 
score calibration scheme cases can have membership scores of 0 (full 
non-member), 0.33 (more out than in), 0.67 (more in than out), 0.9 
(almost a full member) and 1 (full member). For example, let’s consider 
the degree of professionalisation of network capability of the farmer 
collectives. During calibration, we assign a membership value of 0.9 to a 
farmer collective that scored in the assessment of Dik et al. (2023) a 
good (4) degree of network capability, indicating that it largely meets 
the criteria for building, handling, and exploiting relationships based on 
trust and reciprocity. On the other hand, farmer collectives with a 
membership value of 0.33 have a poor (2) level of network capability. 
The raw and calibrated data for the five conditions are presented in 
Appendix B. 

Table 2 
Data calibration of conditions.  

Likert scale Five-point fuzzy score calibration 

1 very poor 0 
2 poor 0.33 
3 fair 0.67 
4 good 0.9 
5 excellent 1  

L. Dik et al.                                                                                                                                                                                                                                      
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3.3.2. The outcome: spatial concentration of measures as proxy for AES 
effectiveness 

As discussed in the theoretical framework, an effective AES depends 
on the choices made by the collectives about the conservation measures 
to be applied by the participants. The interim evaluation (Boonstra et al., 
2021) examined how the farmer collectives positioned the conservation 
measures in the different habitats. In this evaluation the expected 
outcome of the new system of AES was assessed. The expected outcome 
was that the new system would lead to an effective AES at the suitable 
location and to spatial cohesion. The aim of the second online focus 
group was to discuss two questions: first are the results of spatial con-
centration the right way to define in an effective AES in this research. 
And second how to determine the membership of cases; can we define 
the cross-over point. 

The discussion about the first question led to input for the theoretical 
framework (2.2) and the discussion (5). But also, that spatial concen-
tration is one of the ways to define an effective AES for this method. 
Much research has been done on effective management in open grass-
land (Angelstam et al., 2022; McMahon et al., 2020; Batáry et al., 2015). 
Successful management in this habitat includes a good spatial concen-
tration of conservation measures (a mosaic) consisting of a combination 
of rewetting, mowing, grazing, sufficient large patches of wet grassland 
and predator control (McMahon et al., 2020). Spatial concentration is 
the distance between different conservation measures the farmer col-
lective has contracted with the participants. The closer together the 
more effective. For example, if in an area of 500-m radius 100% of the 
area has conservation measures, that would be a very good spatial 
concentration of management (Boonstra et al., 2021). Based on the 
outcome of the online focus group and the literature we measured the 
outcome of an effective AES in this research as the degree of spatial 
concentration of conservation measures in the open grassland habitat 
(SPACON): the more concentrated, the better. We used data from the 
interim evaluation of the AES in the Netherlands (Boonstra et al., 2021). 
In this evaluation spatial concentration resulted in a map showing the 
proportion of the surroundings where conservation measures are 
implemented in an area of 500-m radius. We converted the data for 
spatial concentration into spatial concentration per collective. 

Based on the discussion in the online focus group about the con-
verted data for spatial concentration per collective and further research 
of literature, we agreed that there is no defined crossover point. For that 
reason, we looked for natural gaps in the distribution of the cases and 
used the direct method of calibration (Oana et al., 2021; Schneider and 
Wagemann, 2012) to determine the membership of the cases linked to 
the outcome. To find the thresholds for full membership (i), crossover 
point (c), and full non-membership (e) we used the threshold setter 
function of the Graphical User Interface of the QCA package in R (Dusa, 
2019). In our analysis the identified thresholds were i = 52.322, c =
37.925 and e = 16.275. The raw and calibrated data for the outcome 
(SPACON) are presented in Appendix B. 

4. Results 

Using data on 36 Dutch farmer collectives, we set out to find out 
which combinations of the five selected characteristics of pro-
fessionalisation (3.3.1) are necessary and/or sufficient to work towards 
spatial concentration (3.3.2). As a first step, we run the analysis of ne-
cessity to check whether there are necessary conditions present. In the 
second step, we run the analysis of sufficiency and interpret the so-called 
parsimonious solution. We performed the standard analysis with R 
software, QCA package (Dusa, 2019) and the SetMethods package, 
version 5.2.3 (Oana et al., 2018). 

4.1. Necessary conditions 

First, we conducted the analysis of necessity (Schneider and Wage-
mann, 2012) (see Table 3). A condition is necessary when that condition 

is always present when the outcome occurs (i.e. the outcome cannot be 
achieved without it) (Schneider and Wagemann, 2012; Oana et al., 
2021). In the analysis of necessity, we checked the extent to which the 
empirical evidence indicated the presence of a necessary condition. For 
this purpose, we looked at the parameters of fit (Oana et al., 2021). 
Necessity is identified by two measures: consistency, which quantifies 
the strength of the relation, and coverage, which indicates the empirical 
relevance of the relationship to cases. A condition is regarded as 
necessary for explaining an outcome when the consistency of necessity is 
equal to or higher than 0.9 and coverage is greater than 0.6 (Schneider 
and Wagemann, 2012, p. 143). For necessary conditions, we also look at 
the relevance of necessity (RoN), which expresses the trivialness of the 
findings, where scores closer to 0 indicate higher trivialness, and scores 
closer to 1 indicate higher relevance (Oana et al., 2021; Bazzan et al., 
2022b). The RoN should be greater than 0.5 (Oana et al., 2021). The 
analysis of necessity reveals that none of the conditions is strictly 
necessary to work towards spatial concentration. 

4.2. Analysis of sufficiency 

We then conducted the analysis of sufficiency. Sufficiency means that 
a specific combination of conditions is enough to produce a certain 
outcome. We used consistency and coverage measures to evaluate the 
results of our analysis. Setting a consistency threshold is decisive for 
determining which configurations of conditions are sufficient. Since 
consistency values strongly depend on the specific dataset, truth table 
and case distributions, there are no fixed anchors for setting these 
thresholds. In this study, to evaluate the accuracy of the explanatory 
model for spatial concentration, we set the consistency threshold at 0.75 
(Schneider and Wagemann, 2012). Table 4 shows four configurations 
towards spatial concentration based on the most parsimonious solution. 

Configuration 1 shows that working on the maintenance and devel-
opment of the participants’ qualifications (DQPP) can enable farmer 
collectives to work on more spatial concentration (SPACON). This 
configuration explains 21 cases with membership in the set of spatial 
concentration. And for 9 of the cases this is the only pathway to 
enable spatial concentration. 
Configuration 2 shows that having a strategy for agrobiodiversity 
(STRAB) in combination with maintaining and developing field-
workers’ qualifications (DQFW) can enable farmer collectives to 
work on more spatial concentration (SPACON). This configuration 

Table 3 
Necessary conditions for a positive outcome of spatial concentration.  

Condition Consistency 
(Cons.Nec.) 

Coverage 
(Cov.Nec.) 

Relevance 
(RoN) 

Strategy for agrobiodiversity 0.650 0.739 0.737 
Presence and use of systems 

enabling agrobiodiversity 
0.803 0.721 0.569 

Maintenance and development 
of qualifications of 
fieldworkers 

0.914 0.703 0.366 

Maintenance and development 
of qualifications of 
participants 

0.756 0.766 0.700 

Network capability 0.851 0.692 0.438 
~Strategy for agrobiodiversity 0.485 0.753 0.847 
~Presence and use of systems 

enabling agrobiodiversity 
0.320 0.781 0.952 

~Maintenance and 
development of 
qualifications of fieldworkers 

0.146 0.655 0.944 

~Maintenance and 
development of 
qualifications of participants 

0.388 0.722 0.869 

~Network capability 0.243 0.827 0.960 

~ indicates the absence of the condition. 
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explains 14 cases. And for 4 of the cases this is the only pathway to 
enable spatial concentration. 
Configuration 3 shows that the absence of using systems enabling 
agrobiodiversity (-ENSAB) in combination with maintaining and 
developing fieldworkers’ qualifications (DQFW) can enable farmer 
collectives to work on more spatial concentration (SPACON). This 
configuration explains four cases. And for 1 case this is the only 
pathway to enable spatial concentration. 
Configuration 4 shows the presence of the maintenance and devel-
opment of the fieldworkers’ qualifications (DQFW) in combination 
with the absence of network capability (-NETCAP) can enable farmer 
collectives to work on more spatial concentration (SPACON). This 
configuration explains four cases. And for 1 case this is the only 
pathway to enable spatial concentration. 

5. Discussion 

In this study we assessed which of the five selected characteristics of 
professionalisation contribute to more spatial concentration of conser-
vation measures as a proxy for AES effectiveness. Below, we discuss the 
results of this study in relation to theoretical expectations and the aim of 
our study: the role of professionalisation of farmer collectives as part of 
the collective approach to work towards an effective AES. We also 
discuss the limitations of this research, also in view of how we oper-
ationalised and measured AES effectiveness, and give recommendations 
for future research that will assist policymakers and stakeholders. 

5.1. The role of professionalisation of farmer collectives to work towards 
an effective AES 

Table 4 shows that one of the professionalisation characteristics to 
work on as a collective to achieve spatial concentration is maintenance 
and development of participants’ qualifications (DQPP). For 21 farmer 

collectives it is one of the ways to achieve spatial concentration. This is 
in line with the expectations that farmer collectives have a key role in 
motivating farmers, using farmers’ the local knowledge and the ex-
change of information between farmers to help ensure that the right 
conservation measures are located in the right place (Dijk et al., 2015; 
Runhaar et al., 2017; de Vries et al., 2019; Barghusen et al., 2021). 

Furthermore, in the configurations 2, 3 and 4 it can be seen that for 
19 collectives, one of the conditions to contribute to spatial concentra-
tion is the maintenance and development of fieldworkers’ qualifications 
(DQFW). As mentioned above, farmer collectives have a key role in 
motivating farmers to participate in AES, choose the right conservation 
measures, etc. This requires the people working in the executive orga-
nisation, the fieldworkers (i.e. regional coordinator, field officer, ecol-
ogist) of the farmer collective to be highly qualified. Limited research 
has been done on the influence of differences in the qualifications of 
fieldworkers on the effectiveness of AES. This study indicates that 
attention to maintaining and developing the qualifications of field-
workers (DQFW) is important in order to work towards an effective AES. 

Thirdly we find that the condition having a strategy for agro-
biodiversity (STRAB) plays a role in one of the four configurations rep-
resented by 14 of the farmer collectives (Table 4). A common and shared 
strategic plan helps the farmer collectives to improve the habitat quality 
for the BHD target species. And having a strategic plan (STRAB) in 
combination with the condition DQFW is even better, because the 
knowledge of the fieldworkers (regional coordinator, field offices and 
ecologist) is important when developing the strategic plan, choosing the 
location of the conservation measures and motivating participants to 
participate in AES (cf. Dik et al., 2022). 

We see that the absence of the condition using enabling systems for 
agrobiodiversity (ENSAB) plays a role in one configuration in combina-
tion with the presence of DQFW. This configuration is represented by 
only four farmer collectives. At first sight a surprising finding because 
enabling systems such as monitoring and evaluation and the subsequent 
adjustment of strategic plans would seem to contribute to spatial con-
centration of conservation measures (see e.g., Dik et al., 2022; Nagel 
et al., 2015). However, in this configuration, we assume the combina-
tion with the condition DQFW compensates for the absence of using 
enabling systems. In addition, when data was collected about pro-
fessionalisation, the farmer collectives had been responsible for AES for 
only 3 years and had focused mainly on the mandatory certification 
process (Westerink et al., 2020), possibly paying less attention to the 
development of enabling systems (Dik et al., 2023). 

Finally, in one configuration, also only represented by four farmer 
collectives, the condition network capability (NETCAP) is absent and 
DQFF is present. Even though literature suggests that a farmer collective 
with good network capabilities is able to achieve better preconditions 
for spatial concentration; for example, because of their relationship with 
the province they can arrange more budget (Dik et al., 2023; Westerink 
et al., 2020; Runhaar et al., 2017), we again assume fieldworkers’ 
qualifications compensate for the absence of network capability. 

5.2. Limitations and recommendations for further research 

Although this research adds to our understanding of whether the 
professionalisation of farmer collectives enables an effective AES, it does 
have limitations. We looked at only five of the 18 characteristics of 
professionalisation (Dik et al., 2022) used in the earlier assessment of 
the 38 collectives (Dik et al., 2023). We expect all the characteristics of 
professionalisation to be interrelated (Dik et al., 2022; Dowling et al., 
2014). By applying fsQCA we were able to analyse the relationship be-
tween some of the characteristics and how they contribute to an effec-
tive AES. But it was not possible to do an fsQCA with all characteristics 
and an intermediate number of cases (36), because in that situation too 
many combinations of characteristics could not be matched to a case 
(Oana et al., 2021). We therefore limited the number of characteristics 
to a maximum of five, based on the discussion in the online focus group, 

Table 4 
Four configurations to achieve spatial concentration (SPACON).  

Conditions Configurations  

1 2 3 4 

Strategy for 
agrobiodiversity 
(STRAB)  

•

Presence and use of 
systems enabling 
agrobiodiversity 
(ENSAB)   

∅  

Maintenance and 
development of 
qualifications of 
fieldworkers (DQFW)  

• • •

Maintenance and 
development of 
qualifications of 
participants (DQPP) 

•

Network capability 
(NETCAP)    

∅ 

Cases 1, 3, 4, 5, 6, 8, 
10, 11,17, 18, 
19, 20, 21, 23, 
25, 27, 29, 31, 
32, 35, 36 

2, 4, 6, 7, 
10, 12, 18, 
19, 21, 22, 
25, 32, 34, 
35 

11, 20, 
22, 28 

1, 4, 
16, 22 

Consistency 0.766 0.769 0.810 0.869 
PRI 0.709 0.696 0.718 0.797 
Raw coverage 0.756 0.618 0.320 0.243 
Unique coverage 0.183 0.068 0.014 0.014 

Solution consistency 0.751 
Solution coverage 0.859 

PRI = proportional reduction in inconsistency • = causal condition present; ∅ =
causal condition absent. 
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which we expected to have a direct impact on achieving an effective 
AES. 

Moreover, we only considered the spatial concentration of conser-
vation measures in open grassland as a measure of the outcome, an 
effective AES. However, it is evident that there are more aspects that 
define an effective AES (see Fig. 1), such as the specific biodiversity 
targets, the preconditions set by the province (e.g. the available budget, 
boundary of the habitat) and the biotic and abiotic conditions (e.g. soil 
type, hydrology, existing landscape elements), and also the choices 
made by the farmer collective about the type of conservation measures 
(e.g. rewetting, mowing and grazing, parcel size and predator control). 
We therefore recommend that our study is repeated in other contexts (e. 
g., arable farming) or using other proxies for AES effectiveness. 

Despite the limitations, the use of fsQCA gives substantiated results 
for the relationship between professionalisation of farmer collectives 
and an effective AES. We expect that the results can be used by other 
organisations with a collective approach throughout Europe working on 
AES. 

Repeating this research in the future could give additional insights, 
for example in combination with the evaluation of AES. But also in 
combination with other aspects of an effective AES, for example by 
defining an effective AES based on expert judgment or Delphi method. 
Another recommendation for further research is to expand the number 
of cases scrutinized so more characteristics of professionalisation can be 
involved: for example, to include other organisations with a collective 
approach from other EU member States working on AES. 

5.3. Recommendations for policymakers and stakeholders 

Based on configurations 1, 2, 3 and 4 (Table 4) it is important to work 
on maintaining and developing the qualifications of the staff of the ex-
ecutive organisations (the fieldworkers) and the participants. Occupa-
tional professionalisation is a continuous process of learning (Clarke and 
Hollingworth, 2002). Therefore, we recommend that. 

− policymakers and collaborative organisations (e.g. the farmer col-
lectives in the Netherlands) facilitate a learning environment for 
farmers and potential participants that is focused on the combination 
of social, motivating and development activities (Prager, 2022; 
Barghusen et al., 2021; Dik et al., 2023) but also, when necessary, 
evaluate the management activities of individual farmers to increase 
the effectiveness of AES (Dik et al., 2023; Prager, 2015).  

− policymakers and stakeholders (for example BoerenNatuur, the 
umbrella organisation of Dutch farmer collectives) facilitate a 
knowledge programme for the staff of the executive organisations 
and think about the need for staff accreditation. 

Based on configuration 2 we recommend collaborative organisations 
to work together with policymakers, stakeholders and participants at a 
strategy for agrobiodiversity, based on the (a-) biotical circumstances, to 
be able to make substantiated choices about conservation measures to 
improve the quality of the habitat. Provinces could set their pre-
conditions based on these strategies for agrobiodiversity. 

Based on configurations 3 and 4 we recommend policymakers to 
repeat this research in combination with the evaluation of AES. The 
farmer collectives will have more experience, so it will be interesting to 
see if the other characteristics of professionalisation have more influ-
ence on an effective AES. 

6. Conclusion 

A collective approach is important to achieve a more effective AES 

(Westerink et al., 2021; Franks, 2019; Runhaar et al., 2017). Whether a 
professional farmer collective achieves an effective AES was what this 
research aimed to find out. With help of the impact theory programme 
and a fsQCA we investigated which characteristics of professionalisation 
singly or in combination enable farmer collectives to work towards an 
effective AES. We looked at five characteristics of professionalisation: 
strategy for agrobiodiversity; presence and use of systems enabling 
agrobiodiversity; maintenance and development of fieldworkers’ qual-
ifications; maintenance and development of participants’ qualifications; 
and network capability (Dik et al., 2022). As a measure of an effective 
AES we used the degree of spatial concentration of conservation mea-
sures in the habitat of open grassland. 

Our research reveals that none of the five characteristics of pro-
fessionalisation examined in this study are necessary or always needed 
to work towards more spatial concentration. We also found that the 
farmer collectives use different pathways to enable spatial concentra-
tion. In 60% of the cases, working on the maintenance and development 
of participants’ qualifications is an important characteristic of pro-
fessionalisation to enable more spatial concentration. Furthermore, we 
see that spatial concentration is enabled by different combinations of 
maintenance and development of fieldworkers’ qualifications: first in 
combination with the presence of a strategy for agrobiodiversity (40% of 
the cases), second in combination with the absence of the presence and 
use of systems enabling agrobiodiversity and last in combination with 
the absence of network capability (both in 12% of the cases). 

In general, we conclude that working to maintain and develop the 
quality of participants and fieldworkers was important to enable more 
spatial concentration by the farmer collectives as they had only been 
responsible for AES for 3 years. The farmer collectives are still working 
on their professionalisation, so it is to be expected that in the future we 
will see more combinations of characteristics that will enable more 
effective AES. 
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Appendix A. Assessment Framework 

The assessment framework for characterising the degree of organisational professionalisation of farmer collectives (Dik et al., 2022).   

Category Characteristics  Indicators 

1 2 3 4 5 

Organisational Strategy A shared strategy (i.e. 
aspiration, goals and strategy) 
of which agrobiodiversity to 
achieve. 

No strategy. One or two parts of 
the strategy are 
partly common and 
shared. 

One or two parts of 
the strategy are 
common and 
shared. 

A complete strategy 
is partly common 
and shared. 

A complete 
strategy is 
common and 
shared. 

A shared strategy (i.e. 
aspiration, goals and strategy) 
of the type of collective 
aspired to in order to realise 
the above. 

No strategy. One or two parts of 
the strategy are 
partly common and 
shared. 

One or two parts of 
the strategy are 
common and 
shared. 

A complete strategy 
is partly common 
and shared. 

A complete 
strategy is 
common and 
shared. 

Structure The organisation structure of 
the primary process of the 
organisation follows the 
strategy. 

No clear 
structure. 

Part of the farmer 
collective has a clear 
structure that does 
not follow the 
strategy. 

The farmer 
collective has a 
clear structure not 
following the 
strategy. 

Structure of the 
organisation partly 
follows the strategy. 

Structure of the 
organisation 
follows the 
strategy. 

Shared leadership. No shared 
leadership. 

Shared leadership in 
25% of the activities 
of the farmer 
collective. 

Shared leadership 
in 50% of the 
activities of the 
farmer collective. 

Shared leadership 
in 75% of the 
activities of the 
farmer collective. 

Shared 
leadership. 

Segregation of duties between 
board and executive 
organisation. 

No 
segregation 
of duties 

For 25% of the board 
members there is a 
segregation of duties. 

For 50% of the 
board members 
there is a 
segregation of 
duties. 

For 75% of the 
board members 
there is a 
segregation of 
duties. 

Complete 
segregation of 
duties.  

Category Characteristics  Indicators 

1 2 3 4 5 

Organisational Enabling 
systems 

Presence and use of 
systems to monitor 
and evaluate the 
agrobiodiversity. 

No systems to 
monitor and 
evaluate the 
agrobiodiversity. 

Has some systems 
and doesn’t or only 
partly reflects and 
adjusts in light of the 
monitoring and 
evaluation of the 
collective’s 
performance vis- 
à-vis its strategy. 

Has some systems 
and regularly 
reflects and adjusts 
in light of the 
monitoring and 
evaluation of the 
performance vis- 
à-vis its strategy. 

Has all systems and 
doesn’t or only 
partly reflects and 
adjusts in light of the 
monitoring and 
evaluation of the 
collective’s 
performance vis- 
à-vis its strategy. 

Has all systems and 
regularly reflects 
and adjusts in light 
of the monitoring 
and evaluation of 
the collective’s 
performance vis- 
à-vis its strategy. 

Presence and use of 
systems to monitor 
and evaluate the 
performance of the 
organisation. 

No systems to 
monitor and 
evaluate the 
performance of the 
organisation. 

Has some systems 
and doesn’t or only 
partly reflects and 
adjusts in light of the 
monitoring and 
evaluation of the 
collective’s 
performance vis- 
à-vis its strategy. 

Has some systems 
and regularly 
reflects and adjusts 
in light of the 
monitoring and 
evaluation of the 
collective’s 
performance vis- 
à-vis its strategy. 

Has all systems and 
doesn’t or only 
partly reflects and 
adjusts in light of the 
monitoring and 
evaluation of the 
collective’s 
performance vis- 
à-vis its strategy. 

Has all systems and 
regularly reflects 
and adjusts in light 
of the monitoring 
and evaluation of 
the collective’s 
performance vis- 
à-vis its strategy. 

Learning 
organisation 

Knowledge 
programme. 

No programme for 
the transfer of 
knowledge within 
the organisation 
and for learning 
from others. 

Minimal programme 
for the transfer of 
knowledge within 
the organisation and 
for learning from 
others. 

Limited programme 
for the transfer of 
knowledge within 
the organisation and 
for learning from 
others. 

Standard programme 
for the transfer of 
knowledge within 
the organisation and 
for learning from 
others. 

Extensive 
programme for the 
transfer of 
knowledge within 
the organisation and 
for learning from 
others. 

Experimentation 
and innovation. 

No 
experimentation 
and innovation. 

Minimal 
experimentation and 
innovation. 

Limited 
experimentation and 
innovation. 

Standard 
experimentation and 
innovation. 

Extensive 
experimentation and 
innovation.  

The assessment framework for characterising the degree of occupational professionalisation of farmer collectives (Dik et al., 2022).   

Category Characteristics  Indicators 

1 2 3 4 5 

Occupational Identification of 
qualifications 

Qualifications identified 
for the various activities 
within the collective 
(members, board and 

No identified 
qualifications 
available. 

Identified 
qualifications are not 
adequately described 
and difficult to 
obtain. 

Identified 
qualifications are 
not adequately 
described and 
obtained. 

Identified 
qualifications are 
adequately 
described and 
difficult to obtain. 

Identified 
qualifications are 
adequately 
described and 
obtained. 

(continued on next page) 
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(continued ) 

Category Characteristics  Indicators 

1 2 3 4 5 

employees) and people 
have these qualifications 

Maintenance 
and 
development of 
qualifications 

HR strategy available with 
follow-up interviews and 
the opportunity for 
personal development in 
order to maintain and 
develop qualifications. All 
participants, board 
members and employees 
participate. 

No HR strategy. Has a limited HR 
strategy. Members, 
board members and 
employees do not 
participate or 
participate only to a 
limited extent. 

Has a limited HR 
strategy. Members, 
board members 
and employees all 
participate. 

Has a clear HR 
strategy. Members, 
board members and 
employees 
participate only to a 
limited extent. 

Has a clear HR 
strategy. 
Members, board 
members and 
employees all 
participate.  

The assessment framework for characterising the degree of systemic professionalisation of farmer collectives (Dik et al., 2022).   

Category Characteristics  Indicators 

1 2 3 4 5 

Systemic Network 
capability 

Build, handle and 
exploit relationships 
based on trust and 
reciprocity. 

Not able to build, 
handle and 
exploit 
relationships. 

Able to build 
relationships based 
on trust. 

Able to build and 
handle 
relationships based 
on trust. 

Able to build, handle 
and exploit 
relationships based on 
trust. 

Able to build, handle 
and exploit 
relationships based on 
trust and reciprocity. 

Policy-making 
capability 

Identify opportunities 
and developments, 
active in setting the 
political agenda and 
awareness-raising, all in 
line with the strategy. 

No policy-making 
capability. 

Limited ability to 
identify 
opportunities and 
developments in 
line with the 
strategy. 

Able to identify 
opportunities and 
developments in 
line with the 
strategy. 

Able to identify 
opportunities and 
developments in 
accordance with the 
strategy but has limited 
activity in setting the 
political agenda and 
raising awareness. 

Able to identify 
opportunities and 
developments in 
accordance with the 
strategy and is active 
in setting the political 
agenda and raising 
awareness. 

Entrepreneurial 
capability  

1 Create opportunities 
for innovation,  

2 Build coalitions and 
collaborate,  

3 Exploit financial 
business 
opportunities and 4: 
Execute actions 
based on mutual 
understanding 
between a network of 
individuals and 
organisations. 

No 
entrepreneurial 
capabilities. 

Entrepreneurial 
capabilities in one 
of the four 
entrepreneurial 
capabilities. 

Entrepreneurial 
capabilities in two 
of the four 
entrepreneurial 
capabilities. 

Entrepreneurial 
capabilities in three of 
the four 
entrepreneurial 
capabilities. 

Entrepreneurial 
capabilities in all four 
entrepreneurial 
capabilities.  

Appendix B. Raw and calibrated data  

Collective Conditions Outcome 

ID STRAB ENSAB DQFW DQPP NETCAP Spatial concentration (SPACON)  

Raw Calibrated Raw Calibrated Raw Calibrated Raw Calibrated Raw Calibrated Raw Calibrated 

1 2 0.33 3 0.67 5 1 4 0.9 2 0.33 48.74472877 0.90139524 
2 2 0.67 3 0.67 4 0.9 2 0.33 5 1 50.04595634 0.92265277 
3 2 0.33 5 1 5 1 4 0.9 5 1 76.71153598 0.9964125 
4 3 0.67 3 0.67 3 0.67 4 0.9 2 0.33 100 1 
5 2 0.33 3 0.67 5 1 4 0.9 4 0.9 53.8587453 0.96298556 
6 5 1 4 0.9 5 1 3 0.67 3 0.67 42.52594851 0.71929649 
7 5 1 3 0.67 5 1 2 0.33 4 0.9 89.10242916 1 
8 2 0.33 3 0.67 4 0.9 4 0.9 3 0.67 50.78589768 0.93278505 
9 2 0.33 4 0.9 5 1 2 0.33 3 0.67 60.38752419 0.98998871 
10 5 1 3 0.67 5 1 4 0.9 5 1 54.02659825 0.96418993 
11 2 0.33 2 0.33 4 0.9 4 0.99 5 1 23.78133556 0.1274668 
12 5 1 3 0.67 5 1 2 0.33 4 0.9 40.65620039 0.63612354 
13 2 0.33 4 0.9 2 0.33 2 0.33 2 0.33 26.26793069 0.17003455 
14 2 0.33 3 0.67 5 1 2 0.33 5 1 19.12565865 0.07197470 
15 2 0.33 4 0.9 5 1 2 0.33 5 1 28.80204845 0.22430758 
16 2 0.33 3 0.67 5 1 2 0.33 2 0.33 56.09047958 0.97622734 
17 2 0.33 3 0.67 5 1 4 0.9 4 0.9 72.5639252 0.99916251 
18 5 1 5 1 5 1 5 1 5 1 56.59941061 0.97852684 

(continued on next page) 
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(continued ) 

Collective Conditions Outcome 

ID STRAB ENSAB DQFW DQPP NETCAP Spatial concentration (SPACON)  

Raw Calibrated Raw Calibrated Raw Calibrated Raw Calibrated Raw Calibrated Raw Calibrated 

19 4 0.9 5 1 5 1 4 0.9 3 0.67 27.86316859 0.20287408 
20 2 0.33 2 0.33 5 1 5 1 5 1 54.14851246 0.96504094 
21 4 0.9 3 0.67 5 1 3 0.67 5 1 46.57067206 0.85423263 
22 3 0.67 2 0.33 5 1 2 0.33 2 0.33 36.52364995 0.45249717 
23 2 0.33 3 0.67 4 0.9 3 0.67 4 0.9 34.41197198 0.38277692 
24 2 0.33 3 0.67 4 0.9 2 0.33 4 0.9 44.33507024 0.78767572 
25 4 0.9 3 0.67 4 0.9 4 0.9 4 0.9 26.87424731 0.18199008 
26 4 0.9 5 1 2 0.33 2 0.33 4 0.9 31.85030014 0.30445549 
27 2 0.33 3 0.67 5 1 4 0.9 4 0.9 39.32649394 0.57117092 
28 2 0.33 2 0.33 3 0.67 2 0.33 3 0.67 86.26361402 1 
29 4 0.9 5 1 2 0.33 4 0.9 3 0.67 44.70060819 0.79990980 
30 2 0.33 3 0.67 2 0.33 2 0.33 4 0.9 47.42009261 0.87456215 
31 2 0.33 5 1 5 1 5 1 5 1 40.58323432 0.63266238 
32 3 0.67 5 1 5 1 3 0.67 4 0.9 68.85120833 0.99821215 
33 3 0.67 2 0.33 2 0.33 2 0.33 3 0.67 13.42542403 0.03449002 
34 3 0.67 3 0.67 3 0.67 2 0.33 5 1 5.824455888 0.01254595 
35 5 1 5 1 3 0.67 4 0.9 4 0.9 53.89464372 0.96324637 
36 2 0.33 5 1 5 1 4 0.9 4 0.9 13.17839973 0.03338859 

Conditions 
STRAB = STRategy for Agro Biodiversity. 
ENSAB = Presence and use of ENabling Systems for Agro Biodiversity. 
DQFW = maintenance and Development of Qualifications of FieldWorkers. 
DQPP = maintenance and Development of Qualifications of ParticiPants. 
NETCAP = NETwork CAPability. 

Appendix C. Results of the fsQCA 

C.1 Truth table  

Row no. Conditions OUT Consistency Cases 

STRAB ENSAB DQFW DQPP NETCAP  Incl PRI N 

15 0 1 1 1 0 1 0.884 0.820 1 
31 1 1 1 1 0 1 0.884 0.807 1 
31 0 1 1 0 0 1 0.863 0.764 1 
21 1 0 1 0 0 1 0.838 0.686 1 
32 1 1 1 1 1 1 0.823 0.749 8 
30 1 1 1 0 1 1 0.821 0.709 4 
6 0 0 1 0 1 1 0.817 0.690 1 
8 0 0 1 1 1 1 0.801 0.705 2 
28 1 1 0 1 1 1 0.796 0.678 1 
16 0 1 1 1 1 1 0.791 0.704 8 
14 0 1 1 0 1 0 0.741 0.609 4 
10 0 1 0 0 1 0 0.724 0.571 1 
26 1 1 0 0 0 0 0.636 0.398 1 
9 0 1 0 0 0 0 0.627 0.368 1 
18 1 0 0 0 1 0 0.598 0.420 1 

1 0 0 0 0 0 ? 0 – – 
2 0 0 0 0 1 ? 0 – – 
3 0 0 0 1 0 ? 0 – – 
4 0 0 0 1 1 ? 0 – – 
5 0 0 1 0 0 ? 0 – – 
7 0 0 1 1 0 ? 0 – – 
11 0 1 0 1 0 ? 0 – – 
12 0 1 0 1 1 ? 0 – – 
17 1 0 0 0 0 ? 0 – – 
19 1 0 0 1 0 ? 0 – – 
20 1 0 0 1 1 ? 0 – – 
22 1 0 1 0 1 ? 0 – – 
23 1 0 1 1 0 ? 0 – – 
24 1 0 1 1 1 ? 0 – – 
25 1 1 0 0 0 ? 0 – – 
27 1 1 0 1 0 ? 0 – – 

STRAB = STRategy for AgroBiodiversity, ENSAB = presence and use of systems ENabling. 
AgroBiodiversity, DQFW = maintenance and Development of Qualifications of Field Workers, DQPP = maintenance and Development of Qualifications of ParticiPants, 
NETCAP = NETwork CAPability, OUT = OUTput value, InclS = Inclusion Score, PRI = Proportional Reduction in Inconsistency. 

Table C1 presents the truth table, which systematically displays the complete range of logically possible configurations, with each row corre-
sponding to a specific configuration. The truth table contains 2^k rows, where k represents the number of causal conditions in the explanatory model. 
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C.2 Solutions (outcome SPACON) 

The analysis of sufficiency can operate three kinds of minimization. This operation, called logical minimization, is a procedure based on basic set 
theory: A*B*C + A*B*~C can be minimized to A*B. The first minimization treats only the configurations of the empirically true cases, resulting in a 
complex (or conservative) solution. The second minimization considers both empirically true configurations and logically possible but unobserved 
ones (logical remainders) to achieve the most parsimonious solution. The third minimization further includes only plausible logical remainders, 
aligning with theoretical expectations of the condition’s contribution to the outcome, thereby providing informative yet general solutions that extend 
beyond specific instances (intermediate solutions). (For a detailed discussion, see Oana et al., 2021; Wagemann and Schneider, 2012.). Here we 
present the conservative and the intermediate solutions, while the most parsimonious solution is presented in the main text (see Section 4). 

Conservative solution

Note: Thresholds for consistency sufficiency >0.75 (we set 0.75); PRI >0.5. 75% of cases is explained by the solution (coverage). 
The conservative solution reveals that six paths are sufficient for the outcome to occur. The first path shows the presence and use of systems 

enabling agro-biodiversity (ENSAB) in combination with the presence of maintenance and development of qualifications of field workers (DQFW) and 
the presence of maintenance and development of qualifications of participants (DQPP). The second path shows the absence of strategy for agro- 
biodiversity (STRAB) in combination with the absence of use of systems enabling agro-biodiversity and the presence of DQFW and the presence of 
network capability (NETCAP). The third path shows the absence of STRAB in combination with the presence of ENSAB and the presence of DQFW with 
the absence of NETCAP. The fourth path shows the presence of STRAB in combination with ENSAB, DQFW and NETCAP. The fifth path shows the 
presence of STRAB in combination with the presence of ENSAB, DQPP and NETCAP. Finally, path six shows the presence of STRAB in combination 
with the absence of ENSAB, the presence of DQFW, the absence of DQPP and the absence of NETCAP. 

Intermediate solution 
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Note: Thresholds for consistency sufficiency >0.75 (we set 0.75); PRI >0.5. 79% and 82% of cases are respectively explained by the two models 
(coverage). Model ambiguity. When faced with model ambiguity in QCA, one consideration when choosing between alternative models is the 
theoretical relevance of the conditions included. The model that best reflects and aligns with established theoretical perspectives may be preferred. We 
observe that path 5 and path 6 differ for only one condition: in path 5 we see the presence of ENSAB together with DQFW and DQPP while in path 6 we 
see the presence of DQFW together with DQPP and NETCAP. Against this background, we choose M2. More specifically, the presence of network 
capability can be seen as a better explanation for higher spatial concentration (path 6) compared to path 5. While both paths display the presence of 
DQFW coupled with DQPP, the presence of NETCAP signifies the ability to establish, sustain, and manage a network built on trust and reciprocity. 
Having a strong network, such as with nature organisations or the provincial authorities, enables farmer collectives to collaborate effectively, fostering 
spatial cohesion with nature areas. 

C.3 XY plot for parsimonious solution (outcome SPACON)  

DQPP + STRAB*DQFW + ~ENSAB*DQFW + DQFW*~NETCAP - > SPACON                                                                                                        

In fsQCA, XY plots are employed to visualize the sufficiency relationships between conditions and outcomes. These plots provide a two- 
dimensional representation, where the solution is plotted against the outcome Y. Each case is represented as a dot on the plot, positioned based on 
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its membership values in the solution and in the outcome set. Three guiding lines are commonly included in QCA XY plots: a diagonal line where X and 
Y values coincide (X = Y), illustrating cases where the condition and outcome have equal membership values; a horizontal line at Y = 0.5, which 
identifies differences in kind, indicating cases where the outcome is more present than absent; a vertical line at X = 0.5, used to identify differences in 
kind between cases in the condition set X. Any case below the main diagonal is a deviant case consistency in degree, while those in the lower right 
quadrant deviate both in degree and kind. Cases demonstrating Deviant Consistency in Kind offer more compelling evidence against a sufficiency 
claim compared to cases that deviate solely in degree. For a detailed discussion, see Oana et al., (2021). 

C.4 Analysis of Necessity (negated outcome ~ SPACON)   

Cons.Nec Cov.Nec RoN 

STRAB 0.696 0.414 0.555 
ENSAB 0.829 0.390 0.376 
DQFW 0.853 0.343 0.207 
DQPP 0.715 0.380 0.467 
NETCAP 0.902 0.384 0.280 
~STRAB 0.561 0.456 0.715 
~ENSAB 0.407 0.520 0.850 
~DQFW 0.262 0.616 0.938 
~DQPP 0.560 0.546 0.802 
~NETCAP 0.278 0.493 0.892 

No single necessary conditions for ~ SPACON. 
Note: Thresholds for consistency necessity >0.9; coverage necessity >0.6, Relevance of 
Necessity >0.5. 

C.5 Truth table (outcome ~ SPACON)   

STRAB ENSAB DQFW DQPP NETCAP OUT cases inclS PRI 

9 0 1 0 0 0 1 1 0.783 0.632 
26 1 1 0 0 1 1 1 0.759 0.602 
18 1 0 0 0 1 0 1 0.709 0.580 
10 0 1 0 0 1 0 1 0.632 0.429 
21 1 0 1 0 0 0 1 0.606 0.239 
14 0 1 1 0 1 0 4 0.597 0.391 
6 0 0 1 0 1 0 1 0.592 0.310 
28 1 1 0 1 1 0 1 0.570 0.322 
30 1 1 1 0 1 0 4 0.560 0.285 
13 0 1 1 0 0 0 1 0.557 0.236 
8 0 0 1 1 1 0 2 0.525 0.295 
31 1 1 1 1 0 0 1 0.514 0.193 
16 0 1 1 1 1 0 8 0.487 0.273 
15 0 1 1 1 0 0 1 0.472 0.180 
32 1 1 1 1 1 0 8 0.472 0.249 
1 0 0 0 0 0 ? 0 – – 
2 0 0 0 0 1 ? 0 – – 
3 0 0 0 1 0 ? 0 – – 
4 0 0 0 1 1 ? 0 – – 
5 0 0 1 0 0 ? 0 – – 
7 0 0 1 1 0 ? 0 – – 
11 0 1 0 1 0 ? 0 – – 
12 0 1 0 1 1 ? 0 – – 
17 1 0 0 0 0 ? 0 – – 
19 1 0 0 1 0 ? 0 – – 
20 1 0 0 1 1 ? 0 – – 
22 1 0 1 0 1 ? 0 – – 
23 1 0 1 1 0 ? 0 – – 
24 1 0 1 1 1 ? 0 – – 
25 1 1 0 0 0 ? 0 – – 
27 1 1 0 1 0 ? 0 – – 
29 1 1 1 0 0 ? 0 – – 

STRAB = STRategy for AgroBiodiversity, ENSAB = presence and use of systems ENabling. 
AgroBiodiversity, DQFW = maintenance and Development of Qualifications of Field Workers, DQPP = maintenance and Development of Qualifications of ParticiPants, 
NETCAP = NETwork CAPability, OUT = OUTput value, InclS = Inclusion Score, PRI = Proportional Reduction in Inconsistency. 
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C.6 Solutions (outcome ~ SPACON) 

Conservative solution

 

 

Note: Thresholds for consistency sufficiency >0.75 (we set 0.75); PRI >0.5. 22% of cases is explained by the solution (coverage). The analysis of 
sufficiency for the negated outcome (~SPACON) shows in the conservative solution two paths sufficient for the outcome to occur: either the com-
bination of the presence of STRAB with the presence of ENSAB, the absence of DQFW, the absence of DQPP and the presence of NETCAP or the 
combination of the absence of STRAB with the presence of ENSAB, the absence of DQFW, the absence of DQPP and the absence of NETCAP. 

Intermediate solution

Note: Thresholds for consistency sufficiency <0.75 (we set 0.75); PRI <0.5. 23% of cases is explained by the solution (coverage). No sufficient path 
for the explanation of the negated outcome in the parsimonious solution. Consistency is below the 0.75 threshold and PRI is below 0.5. 

Parsimonious solution 
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Note: Thresholds for consistency sufficiency <0.75 (we set 0.75); PRI <0.5. 23% of cases is explained by the solution (coverage). No sufficient path 
for the explanation of the negated outcome in the parsimonious solution. Consistency is below the 0.75 threshold and PRI is below 0.5. 
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