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What design condition affect the outcomes of voluntary environmental programs, and 

how? A fuzzy-set analysis of 35 cases from Australia, the Netherlands and the United 

States 

 

Jeroen van der Heijden 

Australian National University & University of Amsterdam 

j.j.vanderheijden@anu.edu.au  

 

Abstract 

Voluntary Environmental Programs (VEPs) have become increasingly popular in addressing 

environmental risks that are too complex to solve through traditional direct regulatory 

interventions. Whilst VEPs have attracted much scholarly attention, still little is known how 

they cause their outcomes. Taking Matthew Potoski and Aseem Prakash’s (2009) ‘club theory 

perspective’ as a point of departure, the current article seeks to better understand whether and 

how the design conditions of VEPs affect their outcomes in terms of (a) attracting participants, 

and (b) their contribution to a desired collective end. A set of six design conditions that the 

current literature considers relevant for the performance of VEPs is considered. Applying fuzzy 

set comparative analysis (fsQCA) a series of 35 VEPs from Australia, the Netherlands, and the 

United States is studied. The study adds to the Potoski and Praksh (2009) framework by 

making clear interaction effects between VEP design conditions, and adds empirical insight 

into what combinations of design conditions are related to achieving both the VEP outcomes 

under scrutiny. 
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1 Introduction 

 

Voluntary environmental programs (VEPs) seek to improve the environmental performance of 

their participants, but without the traditional force of law. VEPs have become increasingly 

popular around the globe for addressing environmental risks that are too complex to address 

through traditional state-led interventions (Blackman, Uribe, van Hoof, & Lyon, 2013; 

Henriques, Husted, & Montiel, 2013; Prakash & Potoski, 2012; Sara, 2012).  

 

Following this growing use of VEPs, scholars have taken up a keen interest to understand what 

design conditions ensure positive VEP outcomes. One of the most advanced theoretical 

frameworks for understanding the efficacy of VEPs is Matthew Praksh and Aseem Potoski’s 

(2009) ‘club theory perspective’. The perspective was originally developed to study various 

types of voluntary programs, but seems ideally suitable for studying VEPs (Potoski & Prakash, 

2013; Prakash & Potoski, 2012). In short, the perspective argues that a VEP gives exclusive 

rewards to its participants (e.g., branding their goods or services, showcasing leadership). To 

obtain such rewards, however, club members have to meet specific participation criteria.  

 

Different VEP designs are expected to result in different outcomes. Potoski and Prakash are 

particularly interested in the interplay between rewards for participants, the strictness of VEP 

participation criteria, and the stringency of enforcement of these. Over the years the club theory 

perspective has been subject to ongoing development, and its founders challenge others to 

further refine it (Potoski & Prakash, 2009; Prakash & Potoski, 2012). This article seeks to take 

another step in this refinement, and addresses two issues.  

 

First, whilst Potoski and Prakash (and those applying their framework) identify a number of 

design conditions that may affect a VEPs efficacy, they pay limited attention to possible 

interaction effects between these conditions. Current empirical VEP studies on, among others, 

pay-per-plastic-bag fees (Ackerman, 1997), organic food labelling (Thøgersen, 2010), building 

assessment classification and certification (Fowler & Rauch, 2006), and revolving loan funds 

(Boyd, 2013) indicate that design conditions likely interact in causing VEP outcomes (i.e., 

conjunctural causation). This empirical literature also indicates that different VEP designs may 

result in similar outcomes (i.e., equifinality). In other words, not only is it critical to understand 

what individual design conditions affect VEP outcomes, but to be able to distinguish between 

effective and less-effective VEPs we need to understand how these design conditions interact.  
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Second, Potoski and Prakash (and those applying their framework) acknowledge that VEPs can 

achieve different outcomes and can be assessed based on different outcomes, for instance the 

number of participants they attract, or how well VEPs perform in changing their participants’ 

behaviour. Yet, it remains unclear whether a distinct VEP design performs equally well (or not) 

in achieving various such outcomes. Again this is a critical lack in our understanding. After all, 

in order to design effective VEPs we need to know, among others, what VEP designs are 

attractive to participants and whether the same VEP designs are also effective in changing their 

participants’ behaviour. 

 

This then is the aim of the current article. It seeks to add empirical knowledge on how a set of 

design conditions that the current literature considers relevant for the performance of VEPs 

interact in causing VEP outcomes. The current article builds on a medium-sized sample of 35 

VEPs in the building sectors in Australia, the Netherlands, and the United States. These VEPs 

all seek to improve the environmental and resource sustainability of buildings well beyond 

existing statutory building regulatory requirements. 

 

The main source of data for studying these arrangements is a series of over 70 elite interviews 

and in-depth analysis of existing documentation on these 35 VEPs. The data collected on the 

35 VEPs is studied using fuzzy set qualitative comparative analysis (fsQCA) logic and 

techniques. This allows for a systematic and structured analysis to explore whether particular 

(configurations of) design conditions of VEPs are necessary or sufficient to cause VEP 

outcomes. To assess VEP efficacy of the set of VEPs under scrutiny this article considers how 

well they perform in achieving their stated ambitions in terms (i) attracting participants, and (ii) 

the production of goods or services, or changed participant behaviour following VEP criteria. 

 

This article proceeds as follows. Taking as a point of departure Potoski and Prakash’ club 

theory perspective, the first section introduces the VEP outcomes and VEP design conditions 

that have focal attention in this article. The second section introduces the research design of the 

study. Because fsQCA may be a rather novel technique for data analysis to some readers, a 

supplementary file to this article gives a step-by-step explanation of the fsQCA analyses 

carried out in this article.1 The third section presents the analysis with a focus on design 

conditions (or configurations of these) that are necessary or sufficient for positive VEP 

                                                           
1 ****INCLUDE LINK TO ONLINE APPENDIX HERE**** 
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outcomes. The fourth section discusses these findings and has a focus on conjunctural 

causation, equifinality, and ideal type VEP designs that are related to both VEP outcomes 

under scrutiny in this article. The last section, finally, concludes and discusses the impact of 

the research. 

 

2 Conceptual framework 

 

2.1 VEP outcomes and VEP efficacy 

A first issue one encounters when studying VEP performance is the question: how to assess 

VEP efficacy? This issue has been addressed to some length in the current VEP literature 

(Borck & Coglianese, 2009; Potoski & Prakash, 2009, 2013). Scholars tend to consider at least 

three VEP outcomes as contributing to VEP efficacy: (i) VEP participation; (ii) the extent to 

which a VEP changes its participants’ behaviour; and (iii) spill-over effects from VEP 

participants to non-VEP participants.  

 

VEP participation relates to the number of individuals and organisations that join a VEP. The 

value of a sole focus on this outcome is however questioned. After all, participants may join a 

VEP, but decide not to act to the VEP’s goals; an oft identified form of free-riding or shirking 

(Potoski & Prakash, 2013). VEPs may further attract a high number of participants, but ask too 

little of these to result in a meaningful improvement of their performance (see also below under 

design conditions). Is the high number of participants then a meaningful criterion to assess 

VEP efficacy? VEPs may also attract different types of participants, for instance already well 

performing leaders in an industry but not laggards (cf., Lenox & Nash, 2003). Can a VEP be 

considered effective if it only or predominantly attracts leaders? 

 

A focus on the extent to which these participants act to the goals of the VEP they have joined, 

and by so contribute to the desired collective end that a VEP seeks to achieve may, therefore, 

be a better criterion to assess VEP performance. Yet, VEPs may seek different goals and may 

have different levels of ambition. Some may directly ask their participants to improve their 

environmental performance, for instance through reduced consumption of finite resources such 

as water, energy or even paper for photo-copying. But how much improvement makes for an 

effective VEP? Other VEPs may incentivise participants to produce goods and services with 

higher levels of environmental performance than what is required by legislation. Here it is at 
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question whether production of such goods and services in vast numbers is still beneficial from 

a social perspective (Prakash & Potoski, 2012). 

 

Finally, scholars stress that it is also important to address the spill-over effects of VEPs. 

Through interactions with participants of a VEP non-participants may be inspired to improve 

their environmental performance even without joining the VEP, or experiences with a VEP 

may be at the basis of the implementation of (future) environmental legislation (Henriques et 

al., 2013; Rogers & Weber, 2010). It goes without saying that spill-over effects of VEPs are 

incredibly difficult to capture (Borck & Coglianese, 2009). For instance, if various VEPs seek 

to achieve a similar goal (as is the case in the current study), whether and how then can 

behaviour of non-VEP participants that is in line with this goal be contributed to any of the 

individual VEPs? 

 

This article acknowledges that VEP efficacy is a multifaceted issue, and acknowledges the 

complications of assessing VEP efficacy based on a small number of outcome criteria. The 

current article assesses VEP efficacy by considering (i) how well a VEP has performed in 

attracting participants as compared to stated ambitions, and (ii) how well these participants 

have performed in producing goods or services, or changing their behaviour following these 

VEP’s criteria as compared to stated ambitions. This choice closely follows the club theory 

perspective (Potoski & Prakash, 2009; Prakash & Potoski, 2012). 

 

2.2 VEP design conditions 

Six design conditions stand out in the literature on VEPs that may help to explain VEP 

efficacy. Key of Prakash and Potoski’s  (2009) club theory perspective are the VEP rewards for 

participants, and the criteria they have to meet to gain such rewards. Another key condition that 

stands out in the broader literature is the role that governments and NGOs play in VEPs 

(Prakash & Potoski, 2012). Table 1 gives an overview of the six design conditions that have 

central focus in the current article, and how they are expected (in the current literature) to 

affect VEP efficacy. 

 

TABLE 1 ABOUT HERE 

 

At the very base of VEPs lie their rules. These rules prescribe the goals of the VEPs, their 

expected outcomes, and expected participant behaviours (also, Darnall & Carmin, 2005). 
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Potoski and Prakash (2009) present a two sided argument about how the strictness of these 

rules may affect VEP outcomes (also, Prakash & Potoski, 2012). They argue that strict criteria 

ask for participants to improve their behaviour significantly beyond requirements set in 

statutory environmental regulation, and thus that the strictness of these criteria is positively 

related to how well a VEP contributes to a desired collective end. Strict criteria may also make 

the VEP stand out (for instance for consumers or other stakeholders), which may make 

participation attractive. Yet, too strict criteria may disincentivise participants to join a VEP 

because the rewards do not outweigh the costs of participation. For attracting participants the 

strictness of VEPs provide a tradeoff (Prakash & Potoski, 2012).   

 

In order for such rules to be effective they need to be enforced. The vast literature on VEPs 

points out, time and again, that without monitoring and enforcement participants are unlikely to 

conform to a VEP’s rules (Bailey, 2008; Lyon & Maxwell, 2007). Self-monitoring by a VEP’s 

participants and even monitoring by a VEP’s administrator is considered of limited help to 

ensure that participants comply with a VEP’s rules (King & Lenox, 2000), and more is 

expected from third party monitoring such as certification or audits (Cashore, Auld, & 

Newsom, 2004). Stringent monitoring and enforcement may give a VEP more credibility and 

make it more attractive to participants (and their clients or stakeholders), but it may also further 

disincentivise participation. Again a tradeoff  is identified (Prakash & Potoski, 2012). The 

current VEP literature is less clear about the impact of the stringency of monitoring and 

enforcement on the second outcome under scrutiny in this article. It may be argued that 

stringent monitoring and enforcement will identify non-compliance of a VEP’s participants 

more easily than lenient enforcement and will make it more difficult for achieving its goals 

(Marx & Wouters, 2014). But too lenient monitoring and enforcement may result in 

meaningless outcomes if too much participant behaviour is non-compliant with a VEP’s rules 

(Potoski & Prakash, 2009).  

 

Other design conditions of VEPs relate to the benefits or rewards that they create, particularly 

for their participants (cf., Potoski & Prakash, 2009).2 The first of such are the monetary gains 

for participants. A VEP may help them to reduce their own costs of operating their 

organisation (Croci, 2005), or it may help them to distinguish their goods or services from 

                                                           
2 Potoski and Prakash (2009, 21) also identify societal benefits of VEPs – i.e., their welfare gain for 

society. These benefits are not considered in this article since they relate to contextual conditions of 

VEPs – e.g., stakeholder pressure on prospective participants to join a VEP.  
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those of competitors (i.e., the VEP brand attached to their goods or services identifies the 

uniqueness of these). This may help VEP participants, for instance, to tap into a particular 

client base that they would have otherwise been unable to access, or charge higher prices for 

their goods and services (Arora & Cason, 1995). Non-monetary gains may be attractive for 

VEP participants. VEPs may provide non-monetary gains that support participants in 

improving their environmental performance, for instance through sharing of information by 

administrators or other participants (Delmas & Terlaak, 2001). A final participant benefit is the 

ability to showcase (industry) leadership through participating in a VEP and have such 

leadership recognised (Borck, Coglianese, & Nash, 2008).3 For the various participant rewards 

it is expected that higher rewards of gains make participants more willing to join a VEP, as 

well as to act to the goal of the VEPs they have joined (Berghoef & Dodds, 2013; Turaga, 

Howarth, & Borsuk, 2010). 

 

Finally, a sixth key design condition that appears of impact on VEP efficacy is the role that 

governments or NGOs play in a VEP. Strong government or NGO involvement in a VEP may 

give the program credibility in the eyes of (prospective) participants (or their clients and 

stakeholders), which may make them more willing to join a VEP (Prakash & Potoski, 2012; 

Solomon, 2008). The larger VEP literature does not state expectations about the impact of 

strong government or NGO involvement in VEPs on the willingness of participants to act to 

the goals of these. 

 

3 Research design 

To better understand whether and how these VEP design conditions interact in causing the 

VEP outcomes under scrutiny a series of 35 VEPs from the building sectors in Australia, the 

Netherlands, and the United States are studied. 

 

3.1 Case selection 

In studying VEP efficacy it should be considered that not only design conditions affect their 

outcomes, but also context conditions (Van der Heijden, 2012). In particular statutory 

regulation (cf., Dibden & Cocklin, 2010), societal environmental awareness (cf., Reid & 

Toffel, 2009) and (monetary) wealth (cf., Givens & Jorgenson, 2013) are context conditions 

                                                           
3 Leadership recognition differs from branding products or services as meeting a VEP’s requirements. 

Leadership recognition reflects a firm as a whole, whereas branding products or services only relates to 

that specific aspect of a firm. 
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that are expected to affect VEP efficacy. To minimize the impact of context conditions in the 

current study, a set of countries was selected that shows marginal variance on these: Australia, 

the Netherlands, and the United States. These countries show fairly comparable levels of 

ambitions in how they regulate environmental and resource sustainability (Yale Center for 

Environmental Law & Policy, 2014). The countries also show fairly comparable levels of 

ambition in how they regulate construction work, and the built environment more generally 

(Liu, Meyer, & Hogan, 2010). Further, Environmental awareness of citizens and businesses is 

fairly comparable among the countries (OECD, 2013). Finally, these countries rank fairly 

comparable on the Human Development Index (HDI), which includes measurements of 

citizens’ income and standards of living among other factors (UNDP, 2013).   

 

Whilst space limits me to introduce all 35 cases individually, the following three examples (all 

are cases studied in this article) give some insight of the type and content of the cases in this 

study4: 

 Property Assessed Clean Energy (PACE), United States. PACE is a tripartite financing 

programme that allows local governments in the United States to issue bonds to 

investors, and to use the funds obtained as loans for energy retrofits to home-owners 

and commercial property owners. It allows these governments to levy a statutory 

charge, often through an increased property tax, to recollect the loans. Participants 

commit to improving the energy performance of their buildings significantly beyond 

statutory regulation (PACE Now, 2013). 

 BRE Environmental Assessment Method, Netherlands version (BREEAM-NL), 

Netherlands. BREEAM-NL is representative for a current trend of VEPs in the building 

sector to assess the environmental performance of buildings and to certify this 

performance in a particular class. In this way buildings can be compared according to 

their relative score – i.e., for a building developer, property owner, or tenant it is easy to 

understand that a ‘platinum’ rated building is somehow better than a ‘bronze’ rated one 

(Yudelson & Meyer, 2013). VEPs such as BREEAM-NL are widely implemented 

around the globe and normally seek to push the performance of buildings beyond 

national construction codes (Cole & Valdebenito, 2013).  

 Climate Change Sector Agreements, Australia. This VEP can be understood as a series 

of covenants between the South Australian Government and businesses or sectors as a 

                                                           
4 A full overview of cases studied is available from www.***RemovedForReview***.info 
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whole. Climate Change Sector Agreements seek to overcome regulatory and market 

barriers that stand in the way for, among others, improved environmental and resource 

sustainability of buildings. A typical example is an agreement between the South 

Australian Government and the commercial property sector. Under this arrangement 

large commercial property owners commit to upgrading the energy performance of 

their existing building stock well beyond statutory regulation, and the government 

provides them with monetary and administrative support for doing so (Government of 

SA, 2009). 

 

3.2 Case identification and selection 

The 35 cases studied were identified based on an extensive Internet search using key words 

such as ‘sustainable development AND [country]’, ‘sustainable building AND [country]’, 

‘green building AND [country]’, ‘sustainable construction AND [country]’ and ‘green 

construction AND [country]’. Cases were selected (13 cases from Australia, 9 from the 

Netherlands, and 13 from the United States) 5 when they met a number of criteria.  

 

First, they all set requirements that ask property developers, property owners and building 

users to make changes to their buildings (or in the way they use these buildings) beyond 

requirements as laid down in building legislation and regulation. Second, only cases were 

selected that have matured to at least two years of actual implementation – i.e., it was expected 

that some time is needed for the cases to achieve outcomes. Third and final, cases were 

selected to include a variety of approaches to goal achievement of VEPs. These are: (a) 

Collaborative networks such as the Climate Change Sector Agreements in South Australia (8 

cases); (b) Best-of-class certification programmes such as BREEAM-NL in the Netherlands 

(10 cases6); (c) Innovative forms of financing that help owners of existing buildings acquire 

funding for retrofits such as PACE  in the Unites States (10 cases); and, (d)  Programmes that 

target a particular regulatory barrier (e.g., regulation that hampers the instalment of solar panels 

on strata buildings; 7 cases). It was expected that including different approaches to goal 

                                                           
5 A slightly set of cases was initially identified: six more cases in Australia, two more in the 

Netherlands, and five more in the United States. These thirteen cases are however excluded from this 

article because of insufficient data to allow for an fsQCA analysis. 
6 Four of the best of class certification programmes (two from Australia, one from the Netherlands, and 

one from the United States) allowed for a focus on two levels of participant performance: high and low 

(i.e., high levels of certification and low levels of certification). The two levels are treated as individual 

cases in this article. 
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achievement in the set of VEPs under analysis naturally results in different VEP designs. The 

approaches are spread fairly well across the countries; none of the approaches (or countries) 

indicate dominant positive or negative outcomes; and the various approaches come with 

different VEP designs (see also table 3). 

 

3.3 Data collection 

In order to understand the development, implementation and performance of the cases these 

were studied intensively. Existing information on these VEPs was studied to gain insight in 

their designs and outcomes; and novel data on the cases was obtained through a series of in-

depth face-to-face interviews carried out in 2012 and 2013. Interviewees were traced through 

internet searches and through social-network websites, particularly LinkedIn. This resulted in a 

pool of 73 interviewees (28 Australian, 27 Netherlands, 18 United States) from various 

backgrounds; table 2 gives an overview. 

 

TABLE 2 ABOUT HERE 

  

The interviews were based on a semi-structured questionnaire that provided a structure of 

checks and balances to assess the validity of the findings. Also, the interviews were recorded 

and transcribed into a report that was sent back to the interviewees for validation. The 

interviewees were often aware of and involved in more than one case. It is expected that this 

(partly) helped to overcome a sampling bias of administrators (and participants) who were 

overly enthusiastic about their ‘own’ case (Sanderson, 2002). 

 

3.4 Data analysis 

The data were processed by means of a systematic coding scheme and qualitative data analysis 

software (Atlas.ti). By using this approach the data were systematically explored and insights 

were gained into the ‘repetitiveness’ and ‘rarity’ of experiences shared by the interviewees, and 

those reported in the existing information studied. This allows gaining in-depth understanding 

of the individual cases, and it further assisted in tracing across-case patterns (Venesson, 2008). 

 

The data were further analysed using fuzzy set qualitative comparative analysis (fsQCA) logic, 

techniques and FS/QCA software (version 2.5). QCA is grounded in set theory, a branch of 

mathematical logic that allows studying in detail how causal conditions contribute to a 

particular outcome. QCA has since the mid-1990s quickly evolved as an accepted research 
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practice for the type of study presented in this article, and has been applied in hundreds of 

studies in the humanities (Ragin, 2008; Rihoux, 2013; Rihoux & Ragin, 2009; Schneider & 

Wagemann, 2012).7 

 

4 Findings for both outcomes under scrutiny 

Table 3 presents the data for this study. The data observations are scored on a four point scale 

to indicate the comparative (qualitative) differences in observations. The outcome data gives 

insight into how well the VEPs have performed as compared to their stated ambitions. 8 

 

TABLE 3 ABOUT HERE 

 

Table 3 indicates that the majority of the cases studied has achieved its expected number, or a 

substantial number of participants (n = 25; 71 per cent); and half of the cases has achieved its 

expected outcomes, or a substantial part of it, in terms of goods and services produced by these 

participants, or changed participant behaviour following VEP criteria (n = 18; 51 per cent). 

What binds together the VEPs that have achieved these intended outcomes? This is what the 

remainder of this section seeks to understand. 

 

4.1 Necessary conditions 

Following good fsQCA practice the data is first analysed for necessary conditions before 

exposing it to more complex analysis to identify (configurations of) sufficient conditions 

(Rihoux & Ragin, 2009, Chapter 5, box 8.1; Schneider & Wagemann, 2012, Chapter 11). Table 

4 present the results of this analysis for necessity – assessing the direction of the relationship 

between the design conditions and the outcomes under scrutiny as summarised in table 1.9 

 

TABLE 4 ABOUT HERE 

 

                                                           
7 Understanding that fsQCA may be a less well-known method to some of the readers an online 

appendix gives a step by step explanation of the analysis; this follows on from ‘good fsQCA’ practice 

(Ragin, 2008; Schneider & Wagemann, 2012). See note 1.  
8 For a discussion of data calibration, see the supplementary file, steps 4 and 5. 
9 For a discussion of the analysis, see the supplementary file, step 6. 
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Conditions should only be considered as necessary if their consistency scores are very high; a 

cut-off point of 0.90 is advised (Rihoux & Ragin, 2009, 45). As can be seen from table 4, none 

of the conditions meets the consistency score of 0.90 or above. It is concluded that none of the 

distinct design conditions is necessary for achieving either of the two VEP outcomes under 

scrutiny. 

 

4.2 Sufficient conditions for ‘outcome 1’ 

This section seeks to better understand what binds together the VEPs that have achieved a 

substantial number or the expected number of buildings. The data is analysed aiming to 

logically reduce the empirically observed configurations (Rihoux & Ragin, 2009, Chapter 5, 

box 8.1; Schneider & Wagemann, 2012, Chapter 11). Table 5 gives a summary of the 

findings.10 

 

TABLE 5 ABOUT HERE 

 

Table 5 adopts a notation and presentation of configurations of design conditions (‘solutions’) 

that are sufficient for causing the outcome of interest as introduced by Ragin (2008, 205) and 

applied by others (Erkens & Van der Stede, 2013; Fiss, 2011). To indicate that a condition 

must be present (in the configuration) to cause the outcome it is represented as a black circle 

(●); to indicate that a condition must be absent (in the configuration) to cause the outcome it is 

represented as a crossed out circle (ø). Blank cells indicate ‘don’t care’ conditions – i.e., for the 

specific configuration of conditions it does not matter if they are present or absent to cause the 

outcome.11  

 

The analysis first considered the distribution of cases (empirical observations) across all 

logically possible configurations of conditions (i.e., a maximum of 2^6=64 combinations is 

possible for the six roles derived from the extant literature). Following Ragin (2008) only 

configurations with at least one observation are considered because of the relatively small 

number of cases studied  – which de facto implies that all the empirical data collected was 

studied. Of the possible 64 configurations of conditions 18 were observed (with some 

                                                           
10 For a discussion of this analysis, see the supplementary file, steps 7 to 9. 
11 Because my focus is on the intermediate solution only (thus, using the empirical data and easy 

counterfactuals following table 1 in this article) I do not distinguish in core and contributing causal 

factors as Ragin (2008, 205) does. See further the supplementary file, step 9. 
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configurations being observed in more than one case; e.g., case 14, 24 42 are characterised by a 

similar configuration of conditions, see also table 2). Following Schneider and Wagemann 

(2012) a high consistency score of 1.00 was chosen to distinguish configurations that are 

subsets of the outcome from those that are not. A total of 13 configurations met this 

requirement, capturing 25 cases. 

 

Table 5 indicates that five solutions (i.e., configurations of conditions) are related to the 

outcome ‘having attracted a substantial number or the expected number of participants’. The 

solution consistency (0.98) may be considered as high (Ragin, 2008).  That is, the solution 

strongly relates to the outcome observed (see further Schneider & Wagemann, 2012, section 

5.3). The solution coverage (0.81) can be considered as high as well. That is, the solution is of 

high empirical importance in reaching the outcome. 

 

These five solutions can be understood as five causal recipes that are (individually) sufficient 

for causing the outcome (O1). They can be read as: 

1. VEPs that reward their participants with high monetary gains, high non-monetary gains, 

a high ability to showcase leadership, or acknowledge such leadership. They set strict 

participation criteria for participants. Governments and NGOs are limitedly or not 

involved in the implementation of these VEPs. 

2. VEPs that reward their participants with high monetary gains and a high ability to 

showcase leadership, or acknowledge such leadership. Their participation criteria are 

stringently monitored and enforced. Governments and NGOs are highly involved in the 

implementation of these VEPs.  

3. VEPs that reward their participants with high monetary gains. They set lenient 

participation criteria, which are limitedly monitored and enforced, if at all. 

Governments and NGOs are limitedly or not involved in the implementation of these 

VEPs. 

4. VEPs that do not, or only limitedly reward their participants with non-monetary gain. 

Their participation criteria are limitedly monitored and enforced, if at all.  Governments 

and NGOs are highly involved in the implementation of these VEPs.  

5. VEPs that reward their participants with high monetary gains, but give a limited ability 

to showcase leadership, or acknowledge such leadership (or do not reward leadership at 

all). They set lenient participation criteria. Governments and NGOs are highly involved 

in the implementation of these VEPs. 
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4.3 Sufficient conditions for ‘outcome 2’ 

To gain insight in the solutions that may lead to the outcome ‘having achieved a substantial or 

the expected number of goods or services produced, or participant behaviour changed 

following VEP criteria’ the data is studied again following the approach discussed in section 

4.2. Table 5 gives a summary of the findings.12 

 

Table 5 indicates that five solutions lead to the outcome ‘having achieved a substantial or the 

expected number of goods or services produced, or participant behaviour changed following 

VEP criteria’. Again the solution consistency (0.89) is high; the solution coverage (0.67) may 

be considered considerable – i.e., the solution strongly relates to the outcome, and the solution 

is of considerable empirical importance in reaching the outcome. 

 

These five solutions can be read as: 

6. VEPs that set strict criteria for their participants, which are stringently monitored and 

enforced. Governments and NGOs are limitedly or not involved in the implementation 

of these VEPs. 

7. VEPs that reward their participants with high monetary gains. Their participation 

criteria are stringently monitored and enforced. Governments and NGOs are limitedly 

or not involved in the implementation of these VEPs. 

8. VEPs that reward their participants with high monetary gains and a high ability to 

showcase leadership, or acknowledge such leadership; but do not, or only limitedly 

reward their participants with non-monetary gain. They set strict criteria for their 

participants, which are stringently monitored and enforced. 

9. VEPs that reward their participants with high monetary gains and a high ability to 

showcase leadership, or acknowledge such leadership. They set lenient criteria for their 

participants, which are limitedly monitored and enforced, if at all. 

10. VEPs that reward their participants with high monetary gains, high non-monetary gains, 

a high ability to showcase leadership, or acknowledge such leadership. They set lenient 

criteria for their participants. Governments and NGOs are highly involved in the 

implementation of these VEPs. 

 

                                                           
12 Supporting information is provided in the supplementary file, see step 10. 
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5 Discussion 

These ten solutions can be understood as ideal type VEP designs that are related to the 

outcomes under scrutiny (cf., Fiss, 2011). These types enrich our understanding of VEPs in at 

least three ways. First, different design conditions combine in causing VEP outcomes – i.e., 

conjunctural causation. For instance, whilst high monetary gain is a condition that is present in 

most of the types, it is in itself not sufficient to cause the outcome – i.e., an insufficient but 

non-redundant part of a condition which is itself unnecessary but sufficient for the occurrence 

of the outcome (an INUS condition, see further Schneider & Wagemann, 2012). Only when the 

condition ‘high monetary gain’ is combined with, for instance, government or NGO 

involvement in the implementation of the VEP and limited to no monitoring of enforcement of 

participations criteria (i.e., solution 4) the outcome (‘attracting participants’) is achieved. 

 

Second, a variety of different VEP designs building on a set of similar design conditions result 

in similar outcomes – i.e., equifinality. The two sets of five solutions indicate that there is no 

single VEP design blueprint if a particular outcome is desired. Yet, the solutions also indicate 

that not just any combinations of design conditions will result in the desired outcome. For 

instance, based on table 1 one would expect that a most promising VEP design for attracting 

participants is characterised by: high rewards for participants on all three design conditions 

related to rewards, high involvement of governments or NGOs in the implementation of the 

VEP, whilst the strictness of the rules and the stringency of their monitoring and enforcement 

could be either high or low. After all, all these individual conditions were expected to be 

related to high numbers of participants. Yet, only ‘solution 2’ identified allows for this 

particular combination. The other solutions related to this outcome (i.e., solution 1, 3, 4 and 5) 

speak against this expected theoretically best VEP design. 

 

Third, when the solutions related to outcome 1 (i.e., solutions 1-5) are compared with those 

related to outcome 2 (i.e., solutions 6-10) another important insight comes to the fore: the 

solutions that are related to one outcome (e.g., outcome 1) are not necessarily a sub-set or 

super-set of, or complementary to solutions that are related to another outcome (e.g., outcome 

2). In other words, designs that are successful in achieving one outcome (e.g., outcome 1) are 

not necessarily successful in achieving another outcome as well (e.g., outcome 2). 

 

To illustrate, a VEP following the design of solution 1, for instance, does not exclude VEPs 

following the design of solutions 6 or 7, and vice versa. After all, solution 1 differs from 



Work in progress – please do not cite without the author’s permission. 

To be presented at: ECPR General Conference, 3- September 2014 

16 
 

solutions 6 and 7 in that it does not include ‘stringency of monitoring and enforcement’ as an 

INUS condition. Yet, in solution 1 ‘stringency of monitoring and enforcement’ is a ‘don’t care’ 

condition, indicating that in solution 1 its presence or absence does not affect outcome 1 

(Schneider & Wagemann, 2012). The other way around, the causal conditions present in 

solution 1 are ‘don’t care’ conditions in solutions 6 and 7. Thus, for a solution to be successful 

in achieving both outcomes 1 and outcome 2, the participation criteria of VEPs following 

solution 1 should be stringently monitored and enforced. Similarly, a VEP following the design 

of solution 2 does not exclude the design of VEPs following solutions 8 and 10; and, finally, 

VEPs following the design of solutions 3 and 4 do not exclude the design of a VEP following 

solution 9.  

 

However, a VEP following design of solution 5 does not have a counterpart in the second set 

of solutions (i.e., 6-10). This implies that whilst VEPs following design of solution 5 may be 

successful in attracting a high number of participants (outcome 1), this particular design is not 

related to achieving successful a high number of goods or services produced by these 

participants, or changed participant behaviour following VEP criteria (outcome 2). 

 

Table 6 brings together these insights in 5 solutions that related to both positive results for 

outcome 1 and for outcome 2 (i.e., ideal type VEP designs). 

 

TABLE 6 ABOUT HERE. 

 

These 5 ideal type solutions can be read as: 

I. VEPs that reward their participants with high monetary gains, high non-monetary gains, 

a high ability to showcase leadership, or acknowledge such leadership. They set strict 

participation criteria for participants, which are stringently enforced and monitored. 

Governments and NGOs are limitedly or not involved in the implementation of these 

VEPs. 

II. VEPs that reward their participants with high monetary gains and a high ability to 

showcase leadership, or acknowledge such leadership; but do not, or only limitedly 

reward their participants with non-monetary gain. They set strict criteria for their 

participants, which are stringently monitored and enforced. Governments and NGOs are 

highly involved in the implementation of these VEPs. 
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III. VEPs that reward their participants with high monetary gains, high non-monetary gains, 

a high ability to showcase leadership, or acknowledge such leadership. They set lenient 

criteria for their participants, which are stringently monitored or enforced. Governments 

and NGOs are highly involved in the implementation of these VEPs. 

IV. VEPs that reward their participants with high monetary gains and a high ability to 

showcase leadership, or acknowledge such leadership. They set lenient criteria for their 

participants, which are limitedly monitored and enforced, if at all. Governments and 

NGOs are limitedly or not involved in the implementation of these VEPs. 

V. VEPs that reward their participants with high monetary gains and a high ability to 

showcase leadership, or acknowledge such leadership; but do not, or only limitedly 

reward their participants with non-monetary gain. They set lenient criteria for their 

participants, which are limitedly monitored and enforced, if at all. Governments and 

NGOs are highly involved in the implementation of these VEPs. 

 

Whilst these five ideal type VEP designs may at first glance look complicated, it should kept in 

mind that they are highly specific about how each of the design conditions identified in the 

literature should be combined with the other design conditions if both outcome 1 and outcome 

2 are desired. Also, it should be kept in mind that this set of five ideal type VEP designs 

resulting from an empirical study is a considerable reduction of the 64 theoretically possible 

VEP designs based on the six design conditions identified in section 2 (i.e., 26). 

 

6 Conclusion 

This article sought to enrich our understanding of VEPs, and further refine Prakash and 

Potoski’s club theory perspective (Potoski & Prakash, 2009, 2013; Prakash & Potoski, 2012). 

The study presented has a number of implications. 

 First, Prakash and Potoski appear to make correct assumptions about how VEP design 

conditions affect VEP outcomes (see table 1). In the current study, the VEPs that provide their 

participants with high monetary and leadership gains relate to VEP efficacy13; and, the 

strictness of VEP participation criteria, their enforcement, and the involvement of governments 

and NGOs in VEPs was sometimes related to VEP efficacy and sometimes not. The only 

deviation from expectations (see table 1) is how non-monetary gains, as a VEP design 

                                                           
13 Please note, in solution 5 leadership gains are absent, which goes against the expectations stated in 

table 1. Yet, I do not further consider this particular solution because it cannot be related with a solution 

that also shows positive results for outcome 2 (i.e., solutions 6-10). 
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condition, affect VEP efficacy. Whilst it was expected that such gains would add positively, 

divergent insights were gained for this design condition. Yet, this may be explained by the 

broad categorization in this study: this particular condition was conceptualised as information 

gained from VEP administrators and participants. Future studies may wish to use a more 

confined operationalization. 

Second, based on empirical insights from 35 real world VEPs from Australia, the 

Netherlands and the United States the current study has illustrated how VEP design conditions 

that the current VEP literature considers relevant for VEP efficacy combine in causing VEP 

outcomes. The study also highlighted that different VEP designs may result in similar 

outcomes. For both of the VEP outcomes under scrutiny five sets of different VEP designs 

were identified as related to these. This is, to my knowledge, one of the first studies that gives, 

empricially, insight in conjunctural causation and equifinality in VEP efficacy. Future studies 

may seek to understand whether VEP design conditions addressed in the current study combine 

similarly, or differently in other VEP contexts – i.e., other countries or other sectors. 

 Third, and perhaps more importantly, the study highlighted that VEP designs that are 

successful in achieving one desired outcome (i.e., attracting a large number of participants) are 

not necessarily successful in achieving other desired outcomes as well (i.e., changing these 

participants behaviour in line with VEP criteria). Even more, the study highlighted that some 

VEP designs may be successful in achieving one desired outcome, but that this design hampers 

them in achieving another desired outcome (see solution 5, table 5). 

 These are important insights for those involved in VEP design and VEP 

implementation. Because different VEP designs may result in desired outcomes different 

trajectories may be chosen. For instance, if VEP developers and implementers do not wish to 

take a particular trajectory (e.g., a group of firms that wishes not to collaborate with 

governments or NGOs in developing and implementing a VEP) other trajectories are possible. 

Yet, the research has also indicated that not just any combination of design conditions will 

result in either of the two outcomes under scrutiny, let alone to both at the same time. Finally, 

the five ideal type VEP designs that are related to both outcome 1 and outcome 2 (see table 6) 

are more specific than the VEP designs related to either outcome 1 or outcome 2 (see table 5). 

This stresses that VEP designers should think carefully about the various outcomes they seek 

through a VEP and how a single VEP design allows for achieving these various outcomes. 

 Finally, the study has indicated that fsQCA is a promising approach for comparatively 

studying a moderate set of real world VEPs. Whilst this method comes with its own shortfalls 

(Schneider & Wagemann, 2012) future application of it may help to unravel recurring 
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questions related to VEPs. For instance, what VEP designs are related to shirking, and what 

designs are not? Or, what VEP designs are most promising in what contexts (e.g., countries or 

sectors), and what VEP designs are not? I hope that the current article has given other scholars 

interested in VEPs a taste of the promises of this method. After all, if our understanding of 

VEPs can be improved, and if the club theory can be refined in any way, it is likely that most 

will be learned from comparative cross-country, cross-sector, and cross-design VEP studies 

(cf., Prakash & Potoski, 2012). 
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Tables 

Table 1 – Six VEP design conditions and their expected impact on efficacy 

 

Design condition Impact on efficacy 

 O1 O2 

Strictness of rules (Potoski & Prakash, 2009) Trade-off Positive 

Stringency of monitoring and enforcement (Potoski & Prakash, 2009) Trade-off Unclear 

Monetary gain (e.g., Croci, 2005) Positive Positive 

Non-monetary gain (e.g., Delmas & Terlaak, 2001) Positive Positive 

Showcasing leadership (e.g., Borck et al., 2008) Positive Positive 

Role of government or NGOs in VEP (Prakash & Potoski, 2012) Positive Unclear 

Note: O1 = attracting participants; O2 = production of goods or services, or changed 

participant behaviour following VEP criteria 
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Table 2 – Overview of interviewees and their backgrounds 

Interviewee background Government Non-government 

Policy maker 9 (4A/4N/1U)*  

Administrator 15 (8A/4N/3U) 11 (6A/3N/12U) 

Architect, engineer, 

advisor 

 10 (4A/6N) 

Contractor, developer  7 (3A/4N) 

Property owner  5 (2A/3N) 

Other  6 (1A/3N/2U) 

Total 24 (12A//8N/4U)  49 (16A/19N/14U) 

 

*Abbreviations: A=Australia; N=Netherlands; U=United States 
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Table 3 – Data observations 

No Country Approach Conditions Outcome 

   MONG NONM LEAD PART MOEN GONG O1 O2 

1 AU BM/CL + + + + ++ - ++ ++ 

2 AU BM/CL + + + + + ++ + + 

3 AU PART ++ ++ ++ + ++ ++ + + 

4 AU BARE + ++ -- - -- - + - 

5 AU BM/CL ++ + ++ ++ ++ - ++ + 

6 AU INFI ++ - + + - ++ + -- 

7 AU BM/CL ++ + ++ ++ + ++ + - 

8 NL BM/CL ++ + ++ ++ ++ -- + -- 

9 AU PART ++ - ++ ++ + + + ++ 

11 AU BM/CL + - - - + -- - - 

13 AU INFI + -- -- - + ++ + + 

14 USA INFI ++ - -- + + ++ - - 

16 AU BARE + + -- - -- ++ ++ + 

18 AU PART + ++ + + + + + + 

19 NL INFI -- - -- + - ++ + + 

22 USA INFI ++ + ++ + + -- + - 

23 NL BARE + - - - - - ++ + 

24 NL INFI + - - + + ++ - - 

25 NL PART + - + - -- + ++ + 

26 NL PART + + + + - - ++ - 

27 NL BM/CL + + + + ++ -- + + 

33 AU BARE -- + - + + ++ - - 

42 USA INFI + - -- + + ++ - -- 

43 USA PFI - - -- + + -- - - 

44 USA BM/CL ++ + ++ + ++ -- ++ + 

46 USA INFI + - -- - + + ++ + 

47 USA PART + + + - + + ++ + 

49 USA BARE ++ + + + -- + - - 

50 USA PFI + - -- - + -- - - 

51 USA BARE - + - + + + + + 

53 USA BM/CL ++ + + + + -- ++ + 

54 USA BARE + + + + - + ++ + 

55 USA BM/CL + + + + + -- ++ ++ 

59 NL PART - - -- + - ++ + -- 

60 NL PART - -- - - - + + - 

Note: Cases are given numbers to maintain anonymity as requested by some interviewees.  

Abbreviations: Country: AU = Australia; NL = Netherlands; USA = United States. 

Approach: BARE = regulatory barrier relief; BM/CL = best-of-class certification program; 

COLL = collaborative network; INFI = innovative form of financing. Conditions: MONG = 
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monetary gain; NONM = non-monetary gain; LEAD = showcasing leadership; PART = 

participation criteria; MOEN = monitoring and enforcement; GONG = government and NGO 

involvement. Outcomes: O1 = participants; O2 = production of goods or services, or changed 

participant behaviour following VEP criteria. 

Numbers: ++ = qualitative maximum score (e.g., the arrangement has achieved its stated 

ambitions – i.e., newly constructed buildings, or retrofitted buildings with higher levels of 

environmental or resource sustainability than what is required by statutory regulation, , or a 

changed use of buildings along these lines); + = qualitative score closer to “++” than to “--” 

(e.g., the arrangement has achieved a substantial number of buildings, but not the stated 

ambitions); - = qualitative score closer to “--” than to “++” (e.g., the arrangement has achieved 

a marginal number of building, but this number far from meeting the stated ambitions); -- = 

qualitative minimum score (e.g., the arrangement has not achieved any or only a few 

buildings). 
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Table 4 – Analysis of necessary conditions 

Condition* O1 (high) O2 (high) 

 Consistency Coverage Consistency Coverage 

Strictness of rules (strict) 0.74 0.85 0.84 0.68 

Strictness of rules (lenient) 0.52 0.95 N/A N/A 

Stringency of monitoring and enforcement (stringent) 0.69 0.83 0.79 0.67 

Stringency of monitoring and enforcement (lenient) 0.55 0.93 0.59 0.70 

Monetary gain (high) 0.80 0.81 0.88 0.63 

Non-monetary gain (high) 0.69 0.91 0.79 0.73 

Showcasing leadership (high) 0.61 0.88 0.69 0.71 

Government or NGO involvement (high) 0.58 0.73 0.65 0.58 

Government or NGO involvement (low) N/A N/A 0.57 0.65 

Note: O1 = attracting participants; O2 = production of goods or services, or changed 

participant behaviour following VEP criteria 
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Table 5 – Solution for the fuzzy set analyses for ‘outcome 1’ and ‘outcome 2’ 

Causal conditions Solutions 

 O1 O2 

 1 2 3 4 5 6 7 8 9 10 

Monetary gains ● ● ●  ●  ● ● ● ● 
Non-monetary ●   ø    ø  ● 
Showcasing leadership ● ●   ø   ● ● ● 
Strictness of rules ●  ø  ø ●  ● ø ø 
Stringency of monitoring and 

enforcement 
 ● ø ø  ● ● ● ø  

Government/NGO involvement in 

VEP 
ø ● ø ● ● ø ø   ● 

           

Consistency 0.36 0.28 0.25 0.35 0.30 0.46 0.34 0.34 0.29 0.25 

Raw coverage 0.16 0.10 0.05 0.10 0.04 0.12 0.04 0.04 0.02 0.04 

Unique coverage 1.00 0.95 1.00 1.00 1.00 0.95 0.90 0.95 0.94 0.93 

Cases 

1, 5, 8, 

22, 26, 

27, 44, 

53, 55 

2, 3, 7, 

9, 18, 

47 

4, 23 6, 19, 

25, 59, 

60 

13, 16, 

46 

1, 5, 

27, 43, 

44, 53, 

55 

4, 23, 

26 

9 25 47 

           

 Solution consistency: 0.98 Solution consistency: 0.89 

 Solution coverage: 0.81 Solution coverage: 0.67 

Note: This table presents the results of a set-theoretic analysis for the outcomes ‘having 

attracted a substantial number or the expected number of participants’ (O1) and ‘having 

achieved a substantial or the expected number of goods or services produced, or participant 

behaviour changed following VEP criteria’ (O2).14  

Symbols: ●= causal condition (present); ø = causal condition (absent) 

  

                                                           
14 For a discussion of the foundations of this notation format, see the supplementary file, step 9. 
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Table 6 – Ideal type VEP designs related to positive results for both ‘outcome 1’ and ‘outcome 2’ 

Causal conditions Solutions 

  

 I II III IV V 

Monetary gains ● ● ● ● ● 
Non-monetary ● ø ●  ø 
Showcasing leadership ● ● ● ● ● 
Strictness of rules ● ● ø ø ø 
Stringency of monitoring and enforcement ● ● ● ø ø 
Government/NGO involvement in VEP ø ● ● ø ● 
      

Original solutions 1, 6, 7 2, 8 2, 10 3, 9 4, 9 

Symbols: ●= causal condition (present); ø = causal condition (absent) 
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SUPPLEMENTATY APPENDIX 

Applying fuzzy set qualitative comparative analysis (fsQCA) in this study 

 

QCA was introduced by Charles Ragin, a social scientist, as a middle path between 

quantitative and qualitative social research (Ragin, 1987). QCA is grounded in set theory, a 

branch of mathematical logic that allows studying in detail how causal conditions contribute to 

a particular outcome. QCA has since the mid-1990s quickly evolved as an accepted research 

practice for the type of study presented in this article, and has been applied in hundreds of 

studies in the policy sciences in particular and the social sciences more generally (Rihoux, 

2013; Rihoux & Ragin, 2009). See for instance a recent special issue in Policy and Society on 

‘Innovative methods for policy analysis: QCA and fuzzy sets’ (Policy and Society, 2013).  

Particularly the introduction of fsQCA has spurred the use of the method by a range of 

scholars from various backgrounds studying issues such as governance networks within a 

country (Verweij, Klijn, Edelenbos, & Van Buuren, 2013), job security regulations in Western 

democracies (Emmenegger, 2011), or organisational configurations (Fiss, 2011). In a recent 

article, Barbara Vis (2012) has compared fsQCA with Regression Analysis by applying the 

two data analysis techniques to a single dataset. She finds that fsQCA is better capable to 

understand complex relations than regression analysis. 

 The fundamentals and background of the method are well-explained and documented in 

a series of strong textbooks (Goertz & Mahony, 2012; Ragin, 2008; Rihoux & Ragin, 2009; 

Schneider & Wagemann, 2012). These handbooks are good further references for those 

unfamiliar with the foundations of the method (which I will not dwell on here). 

 These handbooks provide guidelines for good fsQCA practice (Ragin, 2008, see in 

particular the 'practical appendices'; Rihoux & Ragin, 2009, particularly Chapter 5; Schneider 

& Wagemann, 2012, Chapter 11), which I have followed closely in carrying out the analyses 

discussed in the article. One of the key points for good fsQCA practice is for the researcher to 

provide as much transparency into the analysis as possible. This is what I seek to do through 

this supplementary appendix. 

In this appendix I give account of the various steps taken and decisions made in the 

fsQCA analysis. Where necessary I provide additional (raw) data so that the interested reader 

can repeat my analysis. In giving account I follow the ‘flowchart’ of  Jerry Mendel and 

Mohammad Korjani (2013) who, supported by Charles Ragin, have mathematically 

summarized fsQCA as a collection of 13 steps. I do however take the liberty to use the jargon 
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from the handbooks (as compared to the mathematical jargon introduced by Mendel and 

Korjani) to specify the steps and collide them into 10 steps. 

In addition to Mendel and Korjani’s steps of explaining how the fsQCA analysis is 

carried out it is, of course, of importance to motivate why fsQCA was chosen in the first place. 

Whilst researchers often support their choice for fsQCA with a practical motivation (i.e., they 

have a medium number of cases that likely allows for systematic cross-case analysis, but not 

for sophisticated statistical analysis), ideally fsQCA is chosen for a theoretical motivation 

(Schneider & Wagemann, 2012). I have added this step of motivating the choice for fsQCA, 

and will start with it in what follows. 

 

Step 1:  Why an fsQCA analysis? 

In the article I have motivated my choice for fsQCA based on the existing literature on VEPs 

and other non-coercive governance arrangements. Earlier empirical studies have found that, for 

instance, VEPs and other non-coercive governance arrangements with similar designs such as 

pay-per-plastic-bag fees (Ackerman, 1997), organic food labelling (Thøgersen, 2010), building 

assessment classification and certification (Fowler & Rauch, 2006), and revolving loan funds 

(Boyd, 2013) show different outcomes depending on how their design conditions interact with 

contextual conditions (e.g., existing legislation, economic circumstances; Borck & Coglianese, 

2009). Even more, some studies indicate that a single design (e.g., building assessment 

classification and certification) implemented in a number of similar contexts (e.g., the United 

States, Australia, the United Kingdom) may nevertheless result in different outcomes due to the 

role of governmental actors in these arrangements (Fowler & Rauch, 2006). 

 This all indicates that the outcomes of VEPs and other non-coercive governance 

arrangements are likely caused by different interacting conditions (i.e., conjunctural causation), 

that different (configurations of interacting) conditions may cause a similar outcome (i.e., 

equifinality), and that the presence of a (configuration of interacting) condition(s) in the causal 

role of the outcome is of limited help in explaining the inverse situation (that is, the causal role 

of the absence of the condition in the non-occurrence of the outcome; i.e., asymmetry).  

 QCA is chosen as a data analysis methodology because it allows for ‘unraveling 

causally complex patterns in terms of equifinality, conjunctural caustation, and asymmetry’ 

(Schneider & Wagemann, 2012, 8). QCA differs from other data analysis methods in its focus. 

‘The key issue [for QCA] is not which variable is the strongest (i.e., has the biggest net effect) 

but how different conditions combine and whether there is only one combination or several 

different combinations of conditions (causal recipes) of generating the same outcome’ (Ragin, 
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2008, 114). QCA helps to trace patterns of association between these conditions in a highly 

systemised manner and allows for systematic comparisons between empirical observations  

(i.e., cross-case), whilst allowing for in-depth within-case understanding of the individual 

observations (Rihoux & Ragin, 2009). 

 I have chosen fuzzy set QCA (fsQCA) as it allows for giving a rather precise insight in 

the qualitative difference in my empirical data – i.e., the degree of presence or absence of a 

condition or the outcome in the cases under analysis. I will explain this particular issue to more 

depth under step 4.   

 

Step 2:  Selection of outcome of interest and cases to study 

In the article I seek to understand how a number of six VEP design conditions relate to two 

outcomes of interest (see further step 4): (i) attracting participants, and (ii) the production of 

goods or services, or changed participant behaviour following VEP criteria. These outcomes 

are regarded as suitable to assess the performance of VEPs (Borck & Coglianese, 2009; 

Potoski & Prakash, 2009). 

 The selection of cases (real world examples of VEPs) is also explained in the article. In 

short, I have selected cases in three different countries that show fairly similar contextual 

conditions that may affect the outcomes of VEPs: regulatory contexts (cf., Dibden & Cocklin, 

2010), environmental awareness (cf., Reid & Toffel, 2009) and (monetary) wealth (cf., Givens 

& Jorgenson, 2013).  

Cases were further selected to allow for variety in how they seek to achieve their goals 

(i.e., collaborative networks, best-of-class certification programs, innovative forms of 

financing, and programs that address a particular regulatory barrier). This variety in goal 

achievement naturally results in selection of VEPs with different designs. As table 3 in the 

article highlights, the various approaches are spread fairly well across the countries; and none 

of the approaches indicates a particular positive or negative outcome. 

 

Step 3:  Select k causal conditions 

Building on the existing literature I have identified six VEP design conditions (i.e., k = 6) that 

are expected to affect the outcomes under scrutiny: (i) the strictness of a VEP’s rules, (ii) the 

stringency of monitoring and enforcement of these rules; (iii) the monetary gains for 

participants; (iv) the non-monetary gains for participants; (v) the ability to showcase leadership 

through participation; and (vi) government or NGO involvement in a VEP’s development or 

administration.  
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In the article I discuss these six design conditions and give citations to the related 

literature. In the article I further state assumptions, based on the current literature, of how each 

of the conditions is expected to affect each of the outcomes of interest. Table 1 in the article 

gives a summary of these expectations. 

  

Step 4:  Calibration of set-membership scores for outcomes and conditions 

The strength of fsQCA as compared to other forms of QCA is that it allows for giving a rather 

precise insight in the qualitative difference in the units of observation. In other words, it allows 

distinguishing among different qualitative categories of these observations and compare sets of 

observations of a particular category with sets of observations of other categories.  

 To illustrate, imagine that you have to classify the greenness of 10 paintings for a 

particular analysis. You could, of course, measure the percentage of green in the paintings and 

rank them accordingly, but how to deal with different shades of green? Or, is a fully green 

2”x2” painting greener than a 3’2”x3’2” that has ‘only’ half of its canvas painted green? And 

what about a painting that is predominantly yellow and blue, the prime colours that together 

make green? 

 Before you start this seemingly easy task, you will have to come up with at least two 

categories for ranking the paintings: one for the paintings that meet a certain understanding of 

green, and the others that do not. Let’s assume that you decide that in order to be considered 

‘green’ half of a painting needs to be painted a shade of green. This categorisation results in 

seven paintings meeting the condition green, and three paintings that do not. Upon second 

inspection you find that two of those seven in the “in” category are very green (say, 80 per cent 

or more); and one of the tree paintings in the “out” category has no green at all, leaving two 

paintings somewhat green (say, somewhere between 5 and 50 per cent). In analysing the 

paintings it may be of interest to use these qualitative differences in the original “in” and “out” 

categories. You therefore decide to group those two paintings from the original “in” category 

as having “full-membership” in the condition green (i.e., > 80 per cent) and the five remaining 

paintings as being “more in than out” of the condition green (i.e., 50-80 per cent). The two 

somewhat green paintings in the original “out” category could be further grouped as “more out 

than in” the condition green (i.e., 5-50 per cent), leaving the last painting in the category “full 

non-membership” in the condition green (i.e., < 5 per cent). 

 This is precisely what calibration of data in fsQCA implies. It asks the researcher to 

carefully distinguish the various qualitative categories of their observations according to their 

qualitative differences and carefully assign their data to these categories. Good fsQCA practice 
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requires the researcher to be clear about this calibration. Particularly to explain the two 

extremes of the observed data (i.e., maximum and minimum fit in a category), and the 

crossover point of the data (i.e., in what stage is the data considered to have maximum 

ambiguity; that is, when is it as much in as out?)  (Ragin, 2008; Rihoux & Ragin, 2009; 

Schneider & Wagemann, 2012).  

I have calibrated my data using a four category qualitative scale as represented in table 

A1. Please note, fsQCA practice is to give fuzzy set values when presenting data, yet I prefer to 

use a qualitative symbol throughout the article. This simply to not give the illusion of 

mechanistic quantification of the qualitative data that I have obtained. 

  

Table A1 – Verbal description of membership scores of the data in qualitative categories 

The observation is... Qualitative symbol Fuzzy set value 

Fully in (i.e., in the highest stage observed) ++ 1.00 

More in than out + 0.67 

More out than in - 0.33 

Fully out (i.e., in the lowest stage observed) -- 0.00 

 

For the various outcomes and conditions the extremes and crossover points in the data are set 

as follows: 

1. Outcomes 

o Participants (O1). I have operationalised this outcome by considering the 

participants a VEP has attracted as compared with stated ambitions (in 

documentation or expressed in interviews). Full membership represents that stated 

ambitions are met; full non-membership represents not having attracted any or only 

a few participants (where data allows, < 10 per cent of stated ambitions); and, the 

crossover point is set at not meeting half the stated ambitions in terms of attracting 

participants. 

o Production of goods or services, or changed participant behaviour following VEP 

criteria (O2): I have specified full membership as: meeting stated ambitions in 

terms of achieving buildings (newly constructed, retrofitted, or used) with higher 

levels of environmental or resource sustainability than what is required by statutory 

regulation, or changed participant behaviour in line with VEP criteria. I have 

specified full non-membership as not having achieved any or only a very small 

number of buildings, or changed participant behaviour (where data allowed, < 10 

per cent of stated ambitions). The crossover point is set as not meeting half the 

number of stated ambitions (in documentation or by interviewees).  
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2. Conditions: 

o Monetary gain (MONG). This condition includes direct financial gains resulting from 

the branding opportunities a VEP provides to its participants (i.e., products or services 

can be branded as exclusive), and the cost savings participants may realise from 

participation. Because both are (rather) direct monetary gains, and because none of the 

VEPs in the study has a specific focus on branding gains and cost savings they are 

clustered as a single conditions. Full membership represents high evidenced cost 

savings set at 20 per cent or more through, for instance, energy reductions; or an 

evidenced added value to a product or service branded under the VEP of 10 per cent 

(savings were reported easier to realise than added value through a VEP brand). More 

in that out membership represents evidenced savings of 2 to 20 per cent (keep in mind 

that in the building sector a 5 per cent cost saving can add up to millions of dollars for 

large property owners); or an added value of 2 to 10 per cent. More out than in 

represents realized cost savings of 2 per cent or less; or an added brand value of 2 per 

cent or less. Full non-membership represents a full absence of cost savings or added 

brand value. The crossover point is set at 2 per cent cost savings, or 2 per cent added 

brand value. 

o Non-monetary gain (NONM). I followed the above line of reasoning. Thus, full 

membership represents an evidenced substantial non-monetary gain when participating 

(e.g., tailored and up to date information accessible through a ‘participant only’ 

website); full non-membership represents a full absence of achieving non-monetary 

gains; and, the crossover point is set at moderate non-monetary gains (e.g., non-tailored 

information in a general printed brochure). Non-monetary gains relate to information, 

(non-monetary) support participants receive from programme administrators or other 

participants (e.g., learning networks or knowledge platforms) to meet the goals of the 

VEP they participate in. Note: ultimately such non-monetary gains may result in cost 

savings. 

o Leadership gain (LEAD). To construct a fuzzy set for this condition I considered how 

administrators of voluntary programmes market the VEP and its participants’ 

performance in terms of leadership. Full membership represents intensive marketing 

activities through primary and secondary channels (e.g., through websites, annual 

reports, and advertisements) that highlight the VEP and its participants’ leadership on 

national or international level (for instance by marketing particular examples). More in 

than out represents strong marketing activities through primary channels (e.g., a VEP 
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website) that highlights predominantly the VEP’s leadership and less so its participants’ 

leadership. More out than in represents weak marketing activities through primary 

channels with a sole focus on the technical and administrative leadership aspects of a 

VEP. Full non-membership represents limited to no marketing activities in terms of 

leadership. The crossover point of this condition is the absence of marketing of 

participants’ leadership. 

o Participation criteria (PART). Full membership represents that participants are required 

to perform significantly beyond the requirements of public law and regulation (e.g., to 

achieve double the statutory requirement, or to show high level performance in an area 

that is not yet addressed through statutory regulation). More in than out represents that 

participants are required to perform well beyond the requirements of public law and 

regulation (e.g., to achieve more than the statutory requirement, or to show unspecified 

performance in an area that is not yet addressed through statutory regulation). More out 

than in represents that participants are required to perform just beyond the requirements 

of public law and regulation.15 Full non-membership represents that a VEP does not 

require its participants to perform beyond statutory requirements. The crossover point 

of this condition is set at criteria that only require performance that is marginally better 

than what is required by law and regulation. 

o Monitoring and enforcement criteria (MOEF). The qualitative categories reflect the 

strictness of enforcement in terms of who enforces, how enforcement is carried out, and 

what evidence results from enforcement. Full-membership represents strict 

enforcement; for instance third-party enforcers, a documented enforcement process, and 

the awarding of a certificate at the end of the process. More in than out represents 

medium enforcement; for instance, administrator enforcement and documented proof of 

compliance at the end of the process. More out that in represents a weak enforcement 

process; for instance, participant self-enforcement. Full non-membership represents the 

absence of enforcement. The crossover point of this condition is set at administrator 

enforcement without documented proof of compliance at the end of the enforcement 

process. 

o Government or NGO involvement (GONG). To construct a fuzzy set for this condition I 

have considered how governments and NGOs are involved in the VEPs. Full 

membership represents dominant governmental or NGO involvement in initiating, 

                                                           
15 Please note, a VEP may for instance seek to ease or stimulate compliance with statutory regulation. 
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financing or administrating a VEP. More in than out represents equal governmental, 

NGO and private sector involvement. More out than in represents dominant private 

sector involvement. Full non-membership represents the absence of governmental and 

NGO involvement in initiating, financing or administrating a VEP. The crossover point 

of this condition is set at dominance of private sector involvement in this condition. 

 

Step 5:  Create a raw data matrix 

Now that the various qualitative differences of the outcomes and conditions have been 

distinguished the data can be transformed into a raw data matrix. Table A2 provides the raw 

data used in the article. 

 

Table A2 – Raw data matrix 

No Country Approach Conditions Outcome 

   MONG NONM LEAD PART MOEN GONG O1 O2 

1 AU BM/CL 0.67 0.67 0.67 0.67 1.00 0.33 1.00 1.00 

2 AU BM/CL 0.67 0.67 0.67 0.67 0.67 1.00 0.67 0.67 

3 AU PART 1.00 0.67 1.00 0.67 1.00 1.00 0.67 0.33 

4 AU BARE 0.67 1.00 0.00 0.33 0.00 0.33 0.67 0.33 

5 AU BM/CL 1.00 0.67 1.00 1.00 1.00 0.33 1.00 0.67 

6 AU INFI 1.00 0.33 0.67 0.67 0.33 1.00 0.67 0.00 

7 AU BM/CL 1.00 0.67 1.00 1.00 0.67 1.00 0.67 0.33 

8 NL BM/CL 1.00 0.67 1.00 1.00 1.00 0.00 0.67 0.00 

9 AU PART 1.00 0.33 1.00 1.00 0.67 0.67 0.67 1.00 

11 AU BM/CL 0.67 0.33 0.33 0.33 0.67 0.00 0.33 0.33 

13 AU INFI 0.67 0.00 0.00 0.33 0.67 1.00 0.67 0.67 

14 USA INFI 1.00 0.33 0.00 0.67 0.67 1.00 0.33 0.33 

16 AU BARE 0.67 0.67 0.00 0.33 0.00 1.00 1.00 0.67 

18 AU PART 0.67 1.00 0.67 0.67 0.67 0.67 0.67 0.67 

19 NL INFI 0.00 0.33 0.00 0.67 0.33 1.00 0.67 0.67 

22 USA INFI 1.00 0.67 1.00 0.67 0.67 0.00 0.67 0.33 
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Table A2 – Raw data matrix (continued) 

No Country Approach Conditions Outcome 

   MONG NONM LEAD PART MOEN GONG O1 O2 

23 NL BARE 0.67 0.33 0.33 0.33 0.33 0.33 1.00 0.67 

24 NL INFI 0.67 0.33 0.33 0.67 0.67 1.00 0.33 0.33 

25 NL PART 0.67 0.33 0.67 0.33 0.00 0.67 1.00 0.67 

26 NL PART 0.67 0.67 0.67 0.67 0.33 0.33 1.00 0.33 

27 NL BM/CL 0.67 0.67 0.67 0.67 1.00 0.00 0.67 0.67 

33 AU BARE 0.00 0.67 0.33 0.67 0.67 1.00 0.33 0.33 

42 USA INFI 0.67 0.33 0.00 0.67 0.67 1.00 0.33 0.00 

43 USA PFI 0.33 0.33 0.00 0.67 0.67 0.00 0.33 0.33 

44 USA BM/CL 1.00 0.67 1.00 0.67 1.00 0.00 1.00 0.67 

46 USA INFI 0.67 0.33 0.00 0.33 0.67 0.67 1.00 0.67 

47 USA PART 0.67 0.67 0.67 0.33 0.67 0.67 1.00 0.67 

49 USA BARE 1.00 0.67 0.67 0.67 0.00 0.67 0.33 0.33 

50 USA PFI 0.67 0.33 0.00 0.33 0.67 0.00 0.33 0.33 

51 USA BARE 0.33 0.67 0.33 0.67 0.67 0.67 0.67 0.67 

53 USA BM/CL 1.00 0.67 0.67 0.67 0.67 0.00 1.00 0.67 

54 USA BARE 0.67 0.67 0.67 0.67 0.33 0.67 1.00 0.67 

55 USA BM/CL 0.67 0.67 0.67 0.67 0.67 0.00 1.00 1.00 

59 NL PART 0.33 0.33 0.00 0.67 0.33 1.00 0.67 0.00 

60 NL PART 0.33 0.00 0.33 0.33 0.33 0.67 0.67 0.33 

Note: Cases are given numbers to maintain anonymity as requested by some interviewees.  

Abbreviations: Country: AU = Australia; NL = Netherlands; USA = United States. 

Approach: BARE = regulatory barrier relief; BM/CL = best-of-class certification program; 

COLL = collaborative network; INFI = innovative form of financing. Conditions: MONG = 

monetary gain; NONM = non-monetary gain; LEAD = showcasing leadership; PART = 

participation criteria; MOEF = monitoring and enforcement; GONG = government and NGO 

involvement. Outcomes: O1 = participants; O2 = production of goods or services, or changed 

participant behaviour following VEP criteria. 

Numbers: 1.00 = qualitative maximum score (e.g., the arrangement has achieved its stated 

ambitions – i.e., newly constructed buildings, or retrofitted buildings with higher levels of 

environmental or resource sustainability than what is required by statutory regulation, or a 

changed use of buildings along these lines); 0.67 = qualitative score closer to “1.00” than to 

“0.00” (e.g., the arrangement has achieved a substantial number of buildings, but not the stated 

ambitions); 0.33= qualitative score closer to “0.00” than to “1.00” (e.g., the arrangement has 

achieved a marginal number of building, but this number far from meeting the stated 
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ambitions); 0.00 = qualitative minimum score (e.g., the arrangement has not achieved any or 

only a few buildings). 

 

Step 6:  Analysis of necessary conditions 

Following good fsQCA practice the data is first analysed for necessary conditions before 

exposing it to more complex analysis to identify (configurations of) sufficient conditions 

(Rihoux & Ragin, 2009, Chapter 5, box 8.1; Schneider & Wagemann, 2012, Chapter 11). 

 For a condition to be necessary to cause the outcome the fuzzy-set membership scores 

of the outcome need to be a perfect subset of the membership scores of the condition. To give 

an illustration, in order for it to be true that one can practice as an architect in the Netherlands 

(outcome) it is necessary that one is registered with the Netherlands Architects Registrar 

(condition). In other words, the set of architects in the Netherlands (outcome) is a subset of 

individuals registered with the Netherlands Architects Registrar (condition). The set of 

individuals registered with the Netherlands Architects Registrar is however (much) larger than 

the set of architects because it also includes landscape architects, city planners and interior 

designers.  

 To gain an insight as to whether any of the distinct conditions (see step 3) is necessary 

for causing either of the two outcomes (see step 3) I have plotted a series of fuzzy set XY plots 

using the computer program FS/QCA version 2.5 (cf., Schneider & Wagemann, 2012, Chapter 

5 and Chapter 9). Table 4 in the article presents the results. 

 In studying necessity two issues are of importance: consistency and coverage. 

Consistency indicates how strongly the condition relates to the outcome. In other words, if a 

hypothesised relation between a condition and an outcome is not consistent (where the 

advisory cut-off point of consistency is a score of 0.90), the hypothesised relation cannot be 

supported by the data as being necessary (Rihoux & Ragin, 2009, 45). Table 4 in the article 

indicates than none of the conditions pass the consistency test. 

 Coverage indicates how relevant the condition is for causing the outcome. Coverage is 

only assessed for conditions that meet the consistency test. Here it is important to distinguish 

between relevant and trivial necessary conditions. In other words, if a consistent relation only 

covers a small number of cases (i.e., if it has a low coverage score) it can be considered to be 

trivial in causing the outcome (further, Schneider & Wagemann, 2012, Chapter 9). Another 

way to distinguish between relevant and necessary conditions is to assess whether or not the 

data is skewed towards conditions that have high scores for both the condition and the 

outcome. This suggests that such conditions may pass the test for both necessity and 
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sufficiency, and is likely a trivial necessary condition in achieving this outcome (Schneider & 

Wagemann, 2012, 232-237). 

 Finally, if for theoretical reasons it is expected that particular combinations of 

conditions are necessary for an outcome then an analysis for these can be carried out as well. 

Yet, for the current study there is no theoretical reason to assume that any of the conditions 

under scrutiny combined with another condition is necessary for either of the outcomes. 

 

Step 7:  Analysis of sufficient conditions (1): create a truth table 

Having studied the data for necessary conditions (but having found none) the next step is to 

study the data for sufficient conditions.  

For a condition or for a configuration of conditions to be sufficient for causing the 

outcome the fuzzy-set membership scores of the condition or the configuration of conditions 

need to be a perfect subset of the membership scores of the outcome. To give an illustration, 

whilst being registered with the Netherlands Architects Registrar is a necessary condition for 

one to practice as an architect in the Netherlands this is however not a sufficient condition. 

After all, one also needs an office, the relevant design software, and so on, to be able to 

practice as an architect. In order to get the registration (outcome) it is however sufficient that 

one holds a Masters’ Degree in Architecture from Delft University of Technology (condition), 

which the Registrar accepts as meeting the requirements for registration. This Degree is 

however not necessary for registration since the Registrar accepts degrees from other 

educational facilities as well (i.e., other sufficient conditions). 

The analysis of (configurations of) sufficient conditions for the outcomes under 

scrutiny follows three sub-steps.  The first sub-step is to create a truth table. Good QCA 

practice requires to present this truth table because it is the basis of the following analysis. 

Table A3 provides the truth table for the analysis of sufficient conditions for the outcome 

‘having attracted a substantial number or the expected number of participants’. The truth table 

is created using FS/QCA software (version 2.5).  
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Table A3 - truth table for the analysis of sufficient conditions for the outcome ‘having attracted 

a substantial number or the expected number of participants’ 

Row Condition No. Outcome Consistency Case(s) 

 MONG NONM LEAD PART MOEN GONG  O1 Raw PRI  

1 0 0 0 0 0 1 1 1 1.00 1.00 60 

2 1 0 0 0 0 0 1 1 1.00 1.00 23 

3 1 0 1 0 0 1 1 1 1.00 1.00 25 

4 1 0 1 1 0 1 1 1 1.00 1.00 6 

5 1 0 1 1 1 1 1 1 1.00 1.00 9 

6 1 1 0 0 0 0 1 1 1.00 1.00 4 

7 1 1 0 0 0 1 1 1 1.00 1.00 16 

8 1 1 1 0 1 1 1 1 1.00 1.00 47 

9 1 1 1 1 0 0 1 1 1.00 1.00 26 

10 0 0 0 1 0 1 2 1 1.00 1.00 19, 59 

11 1 0 0 0 1 1 2 1 1.00 1.00 13, 46 

12 1 1 1 1 1 1 4 1 1.00 1.00 2, 3, 7, 18 

13 1 1 1 1 1 0 8 1 1.00 1.00 
1, 5, 8, 22, 27, 

44, 53, 55 

14 0 1 0 1 1 1 2 C 0.94 0.87 33, 51 

15 1 1 1 1 0 1 2 C 0.93 0.85 49, 54 

16 0 0 0 1 1 0 1 0 0.93 0.87 43 

17 1 0 0 0 1 0 2 0 0.87 0.80 11, 50 

18 1 0 0 1 1 1 3 0 0.83 0.66 14, 24, 42 

19-

64 
Logical remainders 

 
 ?   

 

 

The truth table is a data matrix with 2k rows that represents all possible configurations 

of conditions that are logically possible. Note, the truth table reports data using the cross-over 

points set – i.e., ‘1’ indicates more in than out of the set (including full membership), and ‘0’ 

indicates more out than in the set (including full non-membership). Thus, with the five 

conditions here the number of logically possible configurations is 64 (i.e., 26). The empirical 

observations are included in this table. As the truth table indicates, out of 64 logically possible 

configurations 18 were empirically observed (rows 1 to 18). 

The different rows can be understood as ideal types (Schneider & Wagemann, 2012, 

Chapter 7). For instance, row 1 is the ideal type of a VEP that is characterised by low rewards 

for participation, low participation criteria and lenient enforcement of these, but high 

governmental or NGO involvement in the VEP. The number column (‘No.’) indicates how 

many cases fit best in this ideal type (i.e., when a case has a membership in the configuration 

of the fuzzy-sets for the conditions of at least 0.5). I have indicated which cases represent this 

number to give further insight in the data (in the column ‘case(s)’). The row ‘outcome’ 

indicates whether for configuration of conditions the outcome was observed or not (a ‘1’ 

indicates it is, a ‘0’ indicates it was not). 
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Because some observations of configurations of conditions may be observed in 

different cases, some rows in the truth table may refer to many cases (e.g., row 8) whilst other 

rows refer to only a few or just one case (e.g., rows 1 and 10). It is normal that the truth table 

also contains rows of possible combinations, but without empirical observations (i.e., rows 19-

64).  

 In table A3 two rows are ‘contradictory rows’, indicated with an outcome score ‘C’. 

That is, whilst two clusters of cases (cases 33 and 51, and cases 49 and 54) are characterised by 

a similar configuration of conditions they show different outcomes – cases 51 and 54 are at 

least more in than out (i.e., have a membership score >0.5), whilst cases 33 and 49 are at least 

more out than in (i.e., has a membership score <0.5). It is highly recommended to resolve 

contradictory rows before moving on with the analysis (Schneider & Wagemann, 2012). 

The first contradictory row (row 14) relates to two examples of streamlined building 

permitting approaches, one in Australia the other in the United States (cases 33 and 51). The 

Australian VEP has not attracted many interested participants, whilst the VEP in the United 

States has. The VEP in the United States is well marketed by the governmental agency 

involved, whilst the Australian VEP is not. This may explain the difference in participation.  

The second contradictory row (row 15) relates to two VEPs that seek voluntary retrofits 

of existing buildings (cases 49 and 54). The first is a local VEP in one of the United States 

major cities. This VEP had very ambitious goals in terms of attracting participants; the second 

is a national VEP in the United States with (relatively) less ambitious goals. The difference in 

stated ambitions and the difference of scale of implementation may explain the difference in 

outcomes. 

That been said, because the number of contradictions (two) is relatively small for the 

number of cases studied I have decided not to remove any of the contradictory cases from the 

further analysis. 

  

In the second sub-step the truth table is logically minimized based on two conditions. First, the 

researcher sets a threshold for ‘logical remainders’. Logical remainders are those 

configurations of conditions that ‘lack enough empirical evidence to be subjected to a test of 

sufficiency’ (Schneider & Wagemann, 2012, 152). It depends on the size of the research 

project (i.e., the number of cases included) what is to be considered as ‘enough empirical 

evidence’. Most often a threshold of one observation (thus at least one case) is used, but for 

larger numbers of cases a higher threshold can be applied (Ragin, 2008; Schneider & 
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Wagemann, 2012). Following this practice I have decided a threshold of at least one 

observation. 

 Second, the researcher has to set a ‘consistency threshold for distinguishing 

[configurations of conditions] that are subsets of the outcome from those that are not’ (Ragin, 

2008, 143). In other words, how well do the configurations of conditions fit the outcome? This 

is what the ‘raw consistency’ score in the truth table indicates. As discussed under step 6, the 

higher the score the better the fit. It is sometimes advised to use the more accurate PRI 

consistency score (Proportional Reduction in Inconsistency) for this minimization (Erkens & 

Van der Stede, 2013). PRI consistency corrects for inconsistencies in the data by giving minor 

penalties to small inconsistencies and substantial penalties for large inconsistencies (Ragin et 

al., 2006; Schneider & Wagemann, 2012). Ragin (2008) advices a consistency score of at least 

0.75 (for raw consistency). In addition to this rule of thumb researchers are advised to check 

the truth table on major gaps in consistency scores and use these to set the consistency 

threshold (Schneider & Wagemann, 2012). Following this advice I have used the raw 

consistency score, and set the consistency threshold relatively high at 1.00 because of the large 

jump in raw consistency scores under 1.00 (please note, this includes the same set of cases as 

had I chosen the PRI consistency scores). 

 This resulted in a minimization in which 35 cases met the observation threshold; and 25 

cases met the consistency threshold for the outcome under scrutiny. For the remainder of the 

analysis, cases that met the consistency threshold were labelled ‘1’ in the outcome column in 

the and those that did not were labelled ‘0’ (cf., Ragin, 2008, 144). 

 

Step 8: Analysis of sufficient conditions (2): dealing with logical remainders and 

choice of solution term 

Having carried out this minimization of the truth table a standard analysis can be run in 

FS/QCA (the third sub-step). This standard analysis is best understood as the identification of 

‘the combinations of attributes [i.e., configurations of necessary conditions] associated with the 

outcome of interest using Boolean algebra and algorithms that allow logical reduction of 

numerous, complex causal [configurations of] conditions into a reduced set of configurations 

that lead to the outcome’ (Fiss, 2011, 402). Normally a standard analysis results in a solution 

that consists of a number of paths or solutions (combinations of sufficient conditions) that lead 

to the outcome. 

 A simple example may explain what is going on in this analysis: imagine two painters 

painting a fully green painting. You are interested to see what specific green they are using. In 
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inspecting their paint boxes you find that Painter A has yellow, blue and red paint; and Painter 

B has yellow and blue paint but not red. How then have they come to green? 

 First, they must have mixed their paints as blue, yellow, or red cannot suddenly become 

green (or at least, let us assume that for the sake of the example). Second, they have mixed at 

least two paints. But what mixes have they used?  

 Painter A could have mixed ‘blue’ and ‘yellow’ and ‘red’, whilst Painter B could have 

mixed ‘blue’ and ‘yellow’ but not ‘red’. It logically follows that ‘red’ is not needed to make 

green. In other words, red can be eliminated as a condition needed for the outcome green, 

which leaves the combination ‘blue and yellow’ as the configuration of paints that causes 

green. This is in a nutshell what the logical reduction of causal configurations of conditions 

implies (more sophisticated explanations are found in the handbooks by Goertz & Mahony, 

2012; Ragin, 2008; Rihoux & Ragin, 2009; Schneider & Wagemann, 2012). 

 The standard analysis produces three types of logically reduced configurations of 

conditions that are sufficient for the outcome under scrutiny: a complex solution, an 

intermediate solution and a parsimonious solution.  

The complex solution is exclusively based on the empirical information at hand. The 

complex solution can however be further simplified by using counterfactuals for the logical 

remainders. Distinction is made in ‘easy counterfactuals’ and ‘difficult counterfactuals’ (this is 

well explained by  Fiss, 2011). Easy counterfactuals are based on the theoretical assumptions 

(or other substantive knowledge by the researcher), for this study these are the assumptions 

identified in table 1 in the article. Including easy counterfactuals in the standard analysis leads 

to the intermediate solution. Another illustration may be helpful here. 

Assume again those two painters, but this time you cannot observe the yellow paint in 

Painter A’s paint box (say, after mixing green Painter A gave her yellow to Painter B who 

forgot to bring it). If theoretical or otherwise substantive knowledge exist that in order to make 

green paint yellow paint is needed then the counterfactual ‘yellow’ may be added to the 

analysis. The intermediate solution would then (again) indicate that in order to get ‘green’ 

‘blue and yellow’ are needed, and that ‘red’ can be eliminated as a condition. 

The parsimonious solution (i.e., the most simplified solution) results from using 

difficult counterfactuals. Applying difficult counterfactuals is the inverse of applying easy 

counterfactuals. That is, assumptions are made about the outcome of a configuration if the 

counterfactual condition is redundant. This is a more complicated (and risky) undertaking since 

expectations are often made on conditions being present, and not absent. Note however that a 
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parsimonious solution may look ‘simpler’ than an intermediate or complex solution, but in fact 

gives less specific insight. Again an illustration may be helpful. 

Assume that Painter A and Painter B are again painting a green painting, but of a much 

lighter shade than before. Inspecting their paintboxes you find that Painter A has blue, yellow, 

and white; and Painter B has only blue, and yellow. Based on theoretical knowledge you may 

assume that adding white to the mix of blue and yellow will result in a light shade of green. 

Adding this easy counterfactual results in the following intermediary solution: the 

configuration of blue, yellow and white paint is sufficient to paint a painting in a light shade of 

green. 

But can you also assume that not adding white to the mix will not result in a light shade 

of green? Say that you could (for instance, you could argue that Painter B has painted the 

painting so thin that the white base layer of the painting shines through, making it overall a 

lighter shade of green). Using this difficult counterfactual results in the more simplified 

parsimonious solution: the configuration of blue and yellow paint is sufficient to paint a 

painting in a light shade of green. 

However, the parsimonious solution allows for a much larger set of outcomes than 

paintings in a light shade of green only. It includes the set of outcomes that includes paintings 

in any shade of green. This indicates that falsely made assumptions about difficult 

counterfactuals do however not give ‘false’ solutions, they just give more inclusive solutions. 

Though, parsimonious solutions may be ‘unrealistically simplistic’ (Ragin, 2008, 175). 

Table A4 presents the intermediate solution for this study. I have used counterfactuals 

based on the expected impact of a design condition on the outcome (O1) as expressed in table 1 

in the article. Below I will discuss the findings from table A4. 
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Table A4 – Intermediate solution for the outcome ‘having attracted a substantial number or the 

expected number of participants’ 

Solution: nonm* 

moen* 

GONG* 

+ MONG* 

part* 

moen* 

gong 

+ MONG* 

lead* 

part* 

GONG 

+ MONG* 

LEAD* 

MOEN* 

GONG 

+ MONG* 

NONM* 

LEAD* 

PART* 

gong 

→ O1 

Raw coverage 0.35  0.25  0.30  0.28  0.36   

Unique coverage 0.10  0.05  0.04  0.10  0.16   

Consistency 1.00  1.00  1.00  0.95  1.00   

Covered cases* 6, 19, 25, 

59, 60  

 4, 23   13, 16, 46   2, 3, 7, 9, 18, 

47 

 1, 5, 8, 22, 

26, 27, 44, 

53, 55  

  

Solution consistency 0.98           

Solution coverage 0.81           

Uncovered cases** 51, 54            

* Cases with membership in path > 0.5 

** Cases with membership in solution < 0.5 but and an outcome > 0.5 

Note: the notation of conditions in capital letters (i.e., ‘R1’) indicates that the condition is present in the 

solution, whilst the notation in normal script (i.e., ‘r1’) indicates that the conditions is absent in the 

solution. The ‘*’ symbol refers to the logical ‘and’.  

 

Tables A4 indicates that five paths lead to the outcome ‘having attracted a substantial 

number or the expected number of participants’: 

1. The combination of limited to no non-monetary gain for participants; lenient to no 

enforcement of VEP participation criteria; and high involvement of governmental actors or 

NGOs in the VEP; and, 

2. The combination of high monetary gain for VEP participants; lenient participation criteria;  

lenient to no monitoring or enforcement of VEP participation criteria;  and low to none 

involvement of governmental actors or NGOs in the VEP; and, 

3. The combination of high monetary gain for VEP participants; limited to no possibility to 

showcase leadership through VEP participation, or have such leadership acknowledged; 

lenient participation criteria; and, and high involvement of governmental actors or NGOs in 

the VEP; and, 

4. The combination of high monetary gain for VEP participants; high possibility to showcase 

leadership through VEP participation, or have such leadership acknowledged; stringent 

monitoring or enforcement of VEP participation criteria; and high involvement of 

governmental actors or NGOs in the VEP; and,  

5. The combination of high monetary and non-monetary gain for VEP participants; high 

possibility to showcase leadership through VEP participation, or have such leadership 
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acknowledged; stringent participation criteria; and low to none involvement of 

governmental actors or NGOs in the VEP. 

 

Consistency scores give insight into the degree to which the configuration relates to the 

outcome: the higher the consistency score, the stronger the evidence that the configuration 

relates to the outcome under scrutiny. The high solution consistency (0.98) and the high 

consistency scores of the individual paths (> 0.95) indicate that the solution is closely related to 

the outcome. 

Coverage scores in the tables are a measure to indicate the importance of 

(configurations of) sufficient conditions (Schneider & Wagemann, 2012, section 5.3). Low 

coverage indicates that a path is of limited empirical importance in reaching the outcome under 

scrutiny and vice versa. The solution coverage for this analysis (0.81) may be considered as 

high (Ragin, 2008). Because of the possibility that individual cases can be characterised by 

more than one (simplified) solution (e.g., case 3, 17, and 54 are covered by the first two paths) 

it is also of interest to know how much of the outcome is covered by a solution, and how much 

of the outcome is exclusively covered by a specific path. This is what the scores for 

respectively Raw coverage and Unique coverage indicate. 

 The column ‘Case(s)’ represents which cases are (uniquely) covered by which of the 

path in the solution formula. A number of cases are not covered by this solution formula: case 

11, 14, 24, 33, 42, 43, 49, 50, 51 and 54. Cases that are not covered by the solution formula 

(that is, cases that do not have a membership score of at least 0.5 in any of the paths) may be 

responsible for causing lower levels of consistency scores or coverage when their membership 

in the outcome is at least 0.5 (Schneider & Wagemann, 2012). These are cases 51 and 54. I 

have already identified these as contradictory under step 7. 

 

Step 9:  Presentation of results 

After carrying out the standard analysis results can be presented in various forms. The simplest 

form is providing the solution as a formula or in descriptive terms as I have done under step 8. 

In addition, one can choose to present the findings in a more graphical form. 

 I personally find the presentation of findings as introduced by Ragin (2008, 205) and 

applied by others (Erkens & Van der Stede, 2013; Fiss, 2011) attractive – see table 5 in the 

article.  

 Whilst this notation can be used to combine the intermediate and the parsimonious, I 

have not included the parsimonious solution here. This because the use of ‘difficult’ 
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counterfactuals goes against the idea underlying the article: I am interested to better understand 

how combinations of design conditions affect VEP based on stated assumptions of their 

presence (see further, Ragin, 2008, 204).  

To indicate that a condition must be necessary (in the configuration) to cause the 

outcome it is represented as a black circle (●); to indicate that a condition must be absent to 

absent (in the configuration) to cause the outcome it is represented as a crossed out circle (ø). 

 

Step 10: Interpretation of results (and repeat the steps) 

Of course, an fsQCA analysis is but a means to an end and not an end in itself. Once the above 

analysis has been carried out, the findings should be interpreted in the light of the data 

obtained. This is what I do in the second half of the article. 

 Besides, I am not only interested in better understanding the causes of the outcome 

‘having attracted a substantial number or the expected number of participants’ (O1) but also in 

the outcome ‘having achieved a substantial or the expected number of goods or services 

produced, or participant behaviour changed following VEP criteria’ (O2). 

In what follows I will therefore repeat the relevant steps identified above for carrying 

out the fsQCA analysis for this outcomes. I will however not explain them in as much depth as 

above, and only supply the relevant data and choices made so that interested readers can repeat 

my analysis. 

 

Understanding the outcome ‘having substantially contributed to achieving a desired collective 

end’ 

Table A5 presents the truth table for the outcome ‘having substantially contributed to achieving 

or having achieving a desired collective end’. 
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Table A5 - Truth table for the analysis of sufficient conditions for the outcome ‘having 

achieved a substantial or the expected number of goods or services produced, or participant 

behaviour changed following VEP criteria’ 

Row Condition No. Outcome Consistency Case(s) 

 MONG NONM LEAD PART MOEN GONG  O2 Raw PRI  

1 1 0 0 0 0 0 1 1 1.00 1.00 23 

2 1 1 1 1 1 0 6 1 1.00 1.00 
1, 5, 27, 44, 

53, 55 (8, 22) 

3 1 1 0 0 0 0 1 1 0.94 0.49 4 

4 1 0 1 1 1 1 1 1 0.93 0.75 9 

5 0 0 0 1 1 0 1 1 0.93 0.66 43 

6 1 1 1 1 0 0 1 1 0.93 0.66 26 

7 1 1 1 0 1 1 1 1 0.92 0.67 47 

8 1 0 1 0 0 1 1 1 0.92 0.51 25 

9 1 1 1 1 1 1 4 C 0.89 0.71 2, 3, 7, 18 

10 1 0 0 0 1 0 2 0 0.87 0.49 11, 50 

11 1 1 1 1 0 1 2 C 0.87 0.50 49, 54 

12 1 0 1 1 0 1 1 0 0.86 0.33 6 

13 1 1 0 0 0 1 1 1 0.83 0.26 16 

14 0 0 0 1 0 1 2 C 0.83 0.25 19, 59 

15 1 0 0 0 1 1 2 1 0.82 0.51 13,46 

16 0 0 0 0 0 1 1 0 0.82 0.00 60 

17 0 1 0 1 1 1 2 C 0.81 0.40 33, 51 

18 1 0 0 1 1 1 3 0 0.66 0.14 14, 24, 42 

19-

64 
Logical remainders 

 
 ?   

 

 

The threshold for logical remainders was again set at one observation. The threshold for 

consistency was set at 0.92 for raw consistency since a large jump in consistency scores was 

observed under the 0.92 threshold. This jump is lower than under the 1.00 threshold, but 

choosing this threshold would result in unrealistic simplistic findings (cf., Ragin, 2008). 

Again some contradictory rows were observed. The conflicts in rows 11 and 17 for 

similar reasons are already discussed under step 8. The conflict in row 9 relates to case 7. This 

is a high-level benchmarking tool that has not performed well in achieving the observed 

outcome; whilst the other VEPs in this row have performed well in achieving this outcome. 

The conflict in row 14, finally, is likely related to the role of government in case 19. Here 

governments have stated a preference for their suppliers to meet the criteria for this case. 

Whilst case 59 is a highly comparable VEP, governments have not stated a preference for their 

suppliers to meet its criteria. Finally, cases 8 and 22 were excluded from this analysis. Their 

outcomes conflicted with six other cases with similar design conditions. Both cases have been 

in force considerably shorter than the other six.  
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All other sub-steps were followed as discussed under steps 7 and 8 above. This resulted 

in the intermediate solution as represented in table A6. 

 

Table A6 – Intermediate solution for the outcome ‘having achieved a substantial or the 

expected number of goods or services produced, or participant behaviour changed following 

VEP criteria’ 

Solution: MONG* 

moen* 

gong* 

+ PART* 

MOEF* 

gong 

 

+ MONG* 

LEAD* 

part* 

moen 

+ MONG* 

nonm 

LEAD* 

PART* 

MOEN 

+ MONG* 

NONM* 

LEAD* 

part* 

GONG 

→ O1 

Raw coverage 0.34  0.46  0.29  0.34  0.25   

Unique coverage 0.04  0.12  0.02  0.04  0.04   

Consistency 0.90  0.95  0.94  0.95  0.93   

Covered cases* 4, 23, 26  1, 5, 27, 

43, 44, 53, 

55 

 25  9  47   

Solution consistency 0.89           

Solution coverage 0.67           

Uncovered cases** 2, 3, 18           

* Cases with membership in path > 0.5 

** Cases with membership in solution < 0.5 but and an outcome > 0.5 

Note: the notation of conditions in capital letters (i.e., ‘R1’) indicates that the condition is present in the 

solution, whilst the notation in normal script (i.e., ‘r1’) indicates that the conditions is absent in the 

solution. The ‘*’ symbol refers to the logical ‘and’.  

 

Cases 2, 3 and 18 were already identified as contradictory in table A5. 
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