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Voluntary programmes, urban transformation and the problem of grandfathering 

 

Abstract 

The practice of exempting existing buildings from complying with new and amended building 

codes and other regulatory requirements (i.e., grandfathering) poses a significant weak link in 

the chain of urban transformation and adaptation. Using fuzzy set qualitative comparative 

analysis (fsQCA) this article seeks to understand whether a global trend of voluntary 

programmes is able to overcome this problem. Such programmes built on collaboration 

between governments, businesses and citizens, and seek voluntary commitment from their 

participants to retrofit their buildings or use them more sustainably. Building on a series of 20 

of such programmes in Australia, the Netherlands and the United States it finds that the 

majority of these have not succeeded in incentivising their participants to take meaningful 

action. A major failure stands out: the arrangements ask too much of their participants and 

reward them with too little. 
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1 Introduction: the problem of grandfathering for urban transformation  

Chapter 8 of the recent IPPC Fifth Assessment Report, Urban Areas, stresses, again, the 

importance to transform and adapt urban areas to a changing climate (IPCC, 2014). Whilst 

Chapter 8 presents a wide range of strategies for such transformation, including increased 

regulatory requirements, it pays limited attention to a key issue that currently stands in the way 

of transforming urban areas: the ‘grandfathering’ of existing buildings and infrastructures. 

Grandfathering refers to the widely applied practice of exempting existing buildings and 

infrastructures from new and amended regulation (Nash & Revesz, 2007; Vinagre Diaz, Wilby, 

& Belén Rodríguez González, 2013).  

In effect, grandfathering reduces the transformative capacity of regulation and 

legislation. Urban areas in developed economies normally grow and transform at less than 2% 

per year. It may therefore take 40 to 70 years for new regulations to transform all buildings and 

infrastructure in cities (IEA, 2009; McAllister & Sweett, 2007). To give a typical example, 

about 80% of the current Australian housing stock was built before the 1980s. Because of the 

normal practice of grandfathering these houses are exempted from compliance with building 

codes that have been introduced since the 1980s  (Yates & Bergin, 2009). This leaves a vast 

potential of energy savings in Australia unexploited (IEA, 2009), and may even result in high 

risk situations for the occupants of these houses because of increased risks of bush fires and 

floods in Australia (Australian Resilience Taskforce, 2013). Whilst grandfathering appears a 

lesser problem in rapidly developing economies, it may become a serious problem once the 

current building boom has locked cities in rapidly developing economies in to resource 

inefficiencies that result from currently low regulatory requirements (Hong & Laurenzi, 2007; 

World Bank, 2009). 

Where grandfathering gets limited attention in Chapter 8 of the recent IPPC report, it is 

increasingly gaining attention from policy makers, businesses and NGOs. To give some 

illustrations, the European Commission considers grandfathering as ‘one of the most important 

Page 2 of 48

Not for circulation or citation

Paper submitted to Building Research & Information

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review
 O

nly

3 
 

hurdles to overcome in making Europe's buildings more energy efficient’ (EC, 2013, 12). The 

International Energy Agency, on its turn, considers grandfathering particularly problematic 

because ‘most of the [energy] efficiency potential requires retrofitting existing buildings’ but 

‘most energy codes only target new buildings or extensions, and therefore do not apply to a 

large proportion of the existing building stock’ (IEA, 2012, 39). 

Increasingly governments seek to overcome this grandfathering problem, as well as 

other complex problems related to urban transformation, through innovative non-regulatory 

and often non-mandatory interventions. More and more they do so by engaging directly with 

businesses and citizens in developing voluntary programmes that encourage the voluntarily 

retrofitting and upgrading of existing buildings; or a changed, often less resource intensive use 

of these (Gollagher & Hartz-Karp, 2013; Hoffmann, 2011; for theoretical underpinnings, see 

Potoski & Prakash, 2009).  

It remains however at question whether voluntary programmes are successful in 

overcoming the problem of grandfathering; and, what design characteristics of these 

programmes may add to their successful outcomes. This then is the aim of the current article. It 

studies a sample of 20 of voluntary programmes that aim to improve the environmental and 

resource sustainability of existing buildings, or their resilience to hazards in Australia, the 

Netherlands, and the United States. The article applies fuzzy set comparative qualitative 

analysis (fsQCA) to better understand what design conditions of these programmes are related 

to their (positive or negative) outcomes. 

 

2 Research design: case selection, data collection, and data analysis 

To gain an insight in the effectiveness of voluntary programmes in addressing grandfathering, 

programmes (‘cases’) are studied in a set of OECD countries that show similarity in their 

statutory building code regimes, and particularly their focus on energy consumption (IEA, 
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2013). Space limits me to give a full overview of all cases studied, but the following three 

examples give the reader some flavour: 

• Better Buildings Partnership, Sydney, Australia. Under this programme the City of 

Sydney supports property owners by reducing the legal barriers and financial risks of 

retrofits of commercial property. In return, property owners commit to reduce carbon 

emissions of their existing buildings significantly beyond Australian regulatory 

requirements (Better Buildings Partnership, 2013).  

• LEED (or Leadership in Energy and Environmental Design), United States. LEED is 

representative for a current trend in the construction industry 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). 

Programmes such as LEED are widely implemented around the globe and normally 

seek to push the performance of buildings beyond national construction codes (Cole & 

Valdebenito, 2013).  

• Green Deals, the Netherlands. These are covenants between the National Government 

of the Netherlands and individuals, businesses or a sector as a whole. Green Deals seek 

to overcome regulatory and market barriers that stand in the way for, among others, 

increased urban sustainability and resilience. An exemplary programme is a Green Deal 

between the National Government of the Netherlands and a number of housing 

associations. Under this Green Deal the housing associations 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 (Ministry of Economic Affairs, 2013). 
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2.1 Case selection 

Cases were selected from a larger pool of cases that was derived from an extensive Internet 

search using search terms such as ‘building AND retrofit’, ‘existing office AND 

sustainability’, and ‘existing home AND resilience’. From this pool (further discussed in 

Anonymous, 2014) cases were selected for further study (8 cases for Australia, 6 for the 

Netherlands, and 6 for the United States) when they met a number of criteria (i.e., a stratified 

sample): 

• They explicitly focus on increasing the environmental and resource sustainability of 

existing buildings, their resilience to hazards, or both. This either through retrofits of 

existing buildings, or through improved use of these buildings. 

• They all set requirements that ask property owners to voluntarily make changes to their 

buildings well beyond requirements as laid down in building legislation and regulation.  

• Cases were selected to include a variety of approaches to goal achievement. These are:  

o Collaborative networks such as the Better Building Partnership in Sydney and 

the Green Deals in the Netherlands that aim to learn how building retrofits or 

changed building use can be achieved without the use of statutory regulation (4 

cases). 

o Best-of-class certification programmes such as LEED (4 cases). 

o Innovative forms of financing that help owners of existing buildings acquire 

funding for retrofits (7 cases); this is necessary since many banks are often not 

willing to fund such retrofits (e.g., Pivo, 2010). 

o Voluntary programmes that target a particular regulatory barrier (e.g., regulation 

that hampers the instalment of solar panels on existing strata buildings; 5 cases). 
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It was expected that including different approaches to goal achievement (i.e., different 

designs of the programmes) helps to better understand what design conditions matter to 

achieve positive outcomes for voluntary programmes. 

• 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.  

 

2.2 Data collection 

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

analysis these were studied intensively. 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 101 interviewees (55 Australian, 27 Netherlands, 18 United States) from 

various backgrounds; table 1 gives an overview. 

 

TABLE 1 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). Finally, a document study of 

existing information on these 20 cases and existing research on voluntary programmes was 

carried out in order to cross-check the validity of the data and findings. 
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2.3 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 may further assist 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 

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).
1
 

 

2.4 Outcomes and conditions of interest 

The aim of the research presented is to understand how particular design conditions of 

voluntary programmes relate to their outcomes. The extant literature on voluntary programmes 

considers at least two outcomes relevant in the assessment of their performance (Borck & 

Coglianese, 2009; Potoski & Prakash, 2009): 

O1: The number of participants a voluntary programme attracts. 

O2:  The number of goods or services that are provided through the programme (e.g., 

retrofitted buildings). 

                                                             
1
 Understanding that fsQCA may be a less well-known method to some of the readers I have prepared an online 

appendix. This follows on from ‘good fsQCA’ practice (Ragin, 2008; Schneider & Wagemann, 2012). I pay in-

depth attention to the logic underlying fsQCA in the supplementary online appendix. This appendix further gives a 

step-by-step description of how I have applied fsQCA in this study. It also supports, on theoretical grounds, my 

choice for this method. 
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 Various studies on voluntary programmes (and meta-analyses on the topic) have 

identified one or more conditions that are regarded of importance for a programme to achieve 

positive outcomes (see among others, Ansell & Gash, 2008; Borck & Coglianese, 2009; Mol, 

Volkmar, & Liefferink, 2000; Van der Heijden, 2012); these are: 

• Motivations for participants to join a voluntary programme: 

Fg: Financial gain for participants. Participants may be able to lease their 

retrofitted buildings at higher rates, or they may see reduced energy costs as a 

result of better insulated buildings. It is expected that: the higher the gain for 

participants, the higher the outcomes a programme achieves (Croci, 2005). 

Nm: Non-monetary gain for participants. Participants may obtain information on 

how to improve the energy performance of their buildings, or may build close 

networks with policymakers and peers. It is expected that: the higher the gain 

for participants, the higher the outcomes a programme achieves (Croci, 2005). 

Le: Showcasing leadership. Participants may seek exposure for their leadership and 

be recognised as such. It is expected that: the more leadership is recognised and 

rewarded, the higher the outcomes a programme achieves (Borck & Coglianese, 

2009).  

• Stringency of a voluntary programme: 

Pc: Participation criteria. A voluntary programme may require participants to move 

their performance well beyond the requirements set by governmental building 

regulation, or it may ask for marginal beyond compliance behaviour. It is 

expected that: the stricter the participation criteria of a voluntary programme, 

the lower the outcomes a programme achieves because participation in the 

programme asks for considerable effort from (prospective) participants (Potoski 

& Prakash, 2009). 
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En: Enforcement of these criteria. A voluntary programme may require self-

monitoring by participants or third party certification as proof of compliance. It 

is expected that: the stricter this enforcement of participation criteria, the lower 

the outcomes because more non-compliant behaviour is identified (Potoski & 

Prakash, 2009). 

• The role of government in a voluntary programme: 

Gi: Government involvement. The more governments are involved in the 

development and administration of a voluntary programme the more credibility 

it may have in the eyes of (prospective) participants, and the lower their 

(financial) risks when joining the programme. It is expected that: the more 

government involvement in a voluntary programme, the higher the outcomes a 

programme achieves (Gunningham, 2009). 

Gp:  Government participation. Governments are a major ‘consumer’ of buildings. 

As participants or launching customers of voluntary programmes they may have 

a large influence on these programmes’ performance. It is expected that: the 

more government participation in a voluntary programme, the higher the 

outcomes a programme achieves (Hofman & De Bruijn, 2010). 

 

3 Data analysis 

Table 2 presents the data for this study. The data observations are scored on a four point scale 

to indicate the comparative (qualitative) differences in observations.
2
 

 

TABLE 2 ABOUT HERE 

                                                             
2
 Please note, the supplementary file, step 4, gives extensive insight in the operationalization and calibration of the 

conditions and outcomes (the data observations). 
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This table presents an important insight: whilst a majority of the programmes (70%) 

have attracted a substantial number of participants, or even the expected number of 

participants,  far less (30%) have performed as well in achieving produced goods or services 

(e.g., retrofitted buildings). This supports earlier empirical studies on voluntary programmes. 

Potoski and Prakash (2009), among others, have earlier found that high numbers of participants 

in a programme is no guarantee that it also performs well in achieving other outcomes.  

 In the remainder of this article I therefore focus on what binds together the handful of 

programmes that do show hopeful results in terms making their participants act to the goal of 

the programme; and what binds together the large number of programmes that have not 

achieved such results. 

 

3.1 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 

3 present the results of this analysis for necessity.
3
 

 

TABLE 3 ABOUT HERE 

 

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 

3, only the condition financial gain for participants has a consistency score of 0.95. However, 

the low coverage score of 0.35 indicated that this is likely a trivial necessary condition in 

                                                             
3
 For a discussion of the analysis, see the supplementary file, step 6. 
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achieving this outcome (Schneider & Wagemann, 2012, 232-237). All other conditions do not 

meet the consistency score of 0.90. 

In sum, the data does not point to any distinct (relevant) necessary condition for causing 

the outcome goods and services. Because the existing literature considers such a variety of 

conditions that may be related to this outcome, and because none of the distinct conditions 

appears a (relevant) necessary condition, it is likely that (i) different conditions cause a similar 

outcome (i.e., equifinality); and that (ii) conditions interact in causing the outcomes (i.e., 

conjunctural causation). This is what the following sections seek to understand. 

 

3.2 Sufficient conditions for achieving substantial to high numbers goods and services 

This section seeks to better understand what binds together the handful of programmes that 

have resulted in a substantial to high number of goods and services produced (e.g., retrofitted 

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). That is, data is studied to gain insight in (configurations) of conditions of 

voluntary programmes that may be sufficient to cause substantial to high numbers of goods and 

services (e.g., buildings retrofitted). Table 4 gives a summary of the findings. 4 

 

TABLE 4 ABOUT HERE 

 

Table 4 adopts a notation and presentation of causal configurations (‘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). Large full circles (●) indicate core 

causal conditions that must be present in causing the outcome; large crossed out circles (ø) 

                                                             
4
 For a discussion of this analysis, see the supplementary file, steps 7 to 9. 
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indicate core causal conditions that must be absent. Small full circles (●) indicate contributing 

causal conditions that must be present to cause the outcome; small crossed out circles (ø) 

indicate contributing causal conditions that must be absent.
5
  

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

logically possible configurations of conditions (i.e., a maximum of 2^7=128 combinations is 

possible for the seven conditions 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 128 configurations of conditions 14 were observed (with some 

configurations being observed in more than one case; e.g., case 14, 24 and 42 are characterised 

by a similar configuration of conditions, see also table 2). Following Ragin (2008, 142-144) a 

consistency score of > 0.75 was chosen to distinguish configurations that are subsets of the 

outcome from those that are not. Four configurations met this requirement. 

 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 configuration is of limited empirical importance in reaching the 

outcome under scrutiny (here a substantial to high number of goods and services) and vice 

versa. The overall coverage solution for this analysis (0.65) may be considered substantial 

(Ragin, 2008). Because of the possibility that individual cases can be characterised by more 

than one (simplified) solution 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 solution. This 

is what the scores for respectively Raw coverage and Unique coverage indicate. Here solution 

‘2’ covers more of the outcome than solution ‘1’ and solution ‘3’. 

 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 

                                                             
5 Fiss (2011) provides a highly accessible discussion of this notation. 
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relates to the outcome under scrutiny. A score of higher than 0.75 is advised as cut-off point 

when interpreting solutions (Schneider & Wagemann, 2012, section 5.2). Whilst the Overall 

solution consistency of this analysis (0.79) indeed passes that threshold the consistency scores 

of the individual solutions may raise some concerns about how strongly particularly solution 

‘3’ is related to the outcome and is therefore not further analysed in this article (cf., Schneider 

& Wagemann, 2012).  

The two solutions that meet the threshold can be read as: 

• Solution 1: Voluntary programmes that are characterised by a high financial gain for 

producing goods and services; absent of strong participation criteria and enforcement of 

these, and absent of government involvement in the programme. 

• Solution 2: Voluntary programmes that are characterised by strong government 

involvement in the programme, combined with strict enforcement of otherwise low 

participation criteria, and that provide high financial gain for producing goods and 

services.  

 

I will further interpret these solutions in section 4, after addressing the voluntary 

programmes that have been less successful in achieving high numbers of retrofitted buildings, 

or changed use of existing buildings. 

 

3.3 Sufficient conditions for an absence or only marginal production of goods and services 

This section seeks to better understand what binds together the majority of arrangements that 

have performed less well, and have not achieved any or only a marginal number goods and 

services. The same approach is followed as in the previous section. Yet, here the negated 
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outcome goods and services is studied (cf., Ragin, 2008) – i.e., a focus on the “-- “ and “-+” 

scores for this outcome in table 2. Table 5 gives a summary of the findings.
6
 

 

TABLE 5 ABOUT HERE 

 

 Table 5 indicates that five solutions are related to the outcome of interest (here: an 

absence or only marginal production of goods and services). The solution consistency (1.00) 

and solution coverage (0.82) may both be considered high – i.e., the overall solution strongly 

relates to the outcome, and the solution is of high empirical importance in reaching the 

outcome (cf., Schneider & Wagemann, 2012). The solution consistency and solution coverage 

of all solutions is sufficient.  

The five solutions can be read as: 

• Solution 4: Voluntary programmes that are characterised by strict participation criteria; 

absent of high financial gain for producing goods and services, and absent of 

government involvement in the programme. 

• Solution 5: Voluntary programmes that are characterised by strict participation criteria 

that are strictly enforced, absent of government involvement in the programme. 

• Solution 6: Voluntary programmes that lack the rewarding of leadership, do not provide 

non-monetary gains, are absent of government involvement in the programme, but that 

face strict enforcement of their participation criteria.    

• Solution 7: Voluntary programmes that are characterised by a high financial gain for 

producing goods and services, but that lack other incentives for participation (such as a 

rewarding of leadership and non-monetary gains) and face strict participation criteria. 

                                                             
6 For a discussion of this analysis, see the supplementary file, steps 7 to 9 and step 10. 
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• Solution 8: Voluntary programmes that are characterised by strong government 

involvement in the programme, but that lack a rewarding of leadership and lack 

government participation combined with lenient enforcement of these programmes’ 

participation criteria. 

 

4 Discussion  

The seven types of arrangements identified in sections 3.2 and 3.3 are of interest. The two 

solutions related to substantial to high numbers of goods and services produced by the 

participants in the voluntary programmes (section 3.2) indicate that participants are likely to 

improve the performance of their buildings or the way they use their buildings if doing so is 

not all too complicated, and results in monetary on non-monetary gains. That is, in ‘solution 1’ 

participants may seek cost-savings through reduced energy consumption or tapping into a new 

consumer market for highly sustainable or resilient buildings. In ‘solution 2’ participants may 

seek to gain from the strong government involvement in these arrangements. Such government 

involvement may make these arrangements (and thus the products and good produced in them) 

more credible in the eyes of the larger public. Government involvement may further take away 

the financial or administrative risks for participants. 

The five solutions related to not achieving any or only a marginal number of goods and 

services produced by the participants (section 3.3) indicate that participants are unlikely to 

improve the performance of their buildings or the way they use their buildings if the cost of 

effort of doing so does not outweigh the gains. Four solutions (solutions 4 to 7) are 

characterised by overall low rewards for participants combined with substantial effort to 

achieve such rewards, see particular the clustering of core causal conditions in the stringency 

of the arrangements in these solutions (see Table 5). The last solution, solution 8, deviates 

somewhat from the other solutions that are related to not achieving any or only a marginal 

number of goods and services (solutions 4 to 7). This solution seems to indicate that voluntary 
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programmes with this specific configuration of design conditions lack focus: whilst 

governmental actors are involved, the programmes do not have a clear focus on specific 

rewards. Voluntary programmes following this design may need more in-depth exploration in 

future research. 

These insights (related to solutions 1 and 2, and 4 to 7) were shared by the wide range 

of interviewees. To give some examples: 

• ‘It’s pampering. Yes, of course, if you give people twelve hundred euros [through a 

voluntary programme] they will do something’ (int. 82).
7
 

• ‘I think a lot of [retrofitting buildings] has to be driven by tenants or consumers. We [a 

major Australian property owner] can provide office buildings and houses [with high 

ratings in a voluntary program], but if people are not willing to pay for it then 

essentially we are working for a loss’ (int. 45). 

• ‘We [an administrator of a voluntary programme] found that the first thing people ask 

is “Well, what’s in it for me?”’ (int. 50). 

 

4.1 An insightful, but grim picture of voluntary programmes 

Combined, these six solutions (solution 1 and 2, and 4 to 7) paint an insightful picture of the 

ability of voluntary programs to overcome the problem of grandfathering in the transition of 

urban areas towards higher levels of sustainability and resilience. That is, the current research 

indicates that it should be made very clear to (prospective) participants of voluntary 

programmes that the benefits of these programmes (i.e., financial gain, administrative support, 

having their leadership recognised) outweigh the costs of participating and acting to the goals 

of these programmes. Then such programmes may be expected to achieve positive outcomes 

                                                             
7
 In line with the custom of qualitative social science research, interviewees provided me with their insights in 

confidence. As such I cannot provide the identities of my interviewees unless they have given me explicit 

approval for doing so. To give the reader insight in the variance of the interviews I give voice in this article I refer 

to them with a number (e.g. ‘int.50’). 
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(e.g., voluntary retrofits of existing buildings or a voluntary change of how occupants use their 

buildings). However, at the same not too much should be asked from participants. The current 

research also indicates that programmes that set high participation criteria are unlikely to 

achieve successful outcomes. 

Exactly because of this combined set of insights not too much should be expected from 

voluntary programmes as a response to the problem of grandfathering. If no high participation 

criteria can be set, then programmes are unlikely to stimulate participants to take far reaching 

action (cf., Borck & Coglianese, 2009; Potoski & Prakash, 2009). Further, if only high gains 

make participants act to the goal of these programmes then it is unlikely that large groups of 

building owners wish to be involved in this type of voluntary programmes. For instance, 

showcasing leadership through improved building use can be highly attractive to large 

corporation since it adds to their social corporate responsibility strategies (Dixon, Ennis-

Reynolds, Roberts, & Sims, 2009). Showcasing leadership is, however, unlikely an attractive 

incentive to households, or small enterprises. Further, the financial gains of energy retrofits of 

large office buildings may add up to tens of thousands of dollars annually for a large property 

owner, but at best to a few hundred dollars for a household (EIA, 2013). Such a small saving 

will likely be considered as futile in the household’s finances (cf., Cialdini, 2009), which may 

take away the attractiveness of the financial rewards that many voluntary programmes build on. 

These insights were also shared by a wide range of interviewees. To give some 

examples: 

• ‘There has been a rise of uptake of green building practice, but this is mostly in the top-

end of town. The class A buildings. But if you look at the class B or C buildings it is 

very little. And that is a challenge to change. The same incentive is not there. These are 

the smaller buildings. The older the building. They come with particular challenges’ 

(int. 180). 
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•  ‘However, I should note that we are talking about the top end of town here [where 

voluntary programmes achieve positive outcomes]. But there is another level [referring 

to households] where the consumers do not currently see the benefit of [sustainable 

buildings] and they don’t want to pay for it. And even if they do see the benefit, they 

probably are not willing to pay a premium for it. This is the next major challenge’ (int. 

47). 

• ‘I think that in the commercial sector the long term benefits of sustainability features 

are realised much sooner [than in the residential sector]. Therefore it is much easier to 

promote’ (int. 31). 

 

4.2 From voluntary to mandatory? 

If voluntary programmes are unlikely to achieve sweeping results in incentivising property 

owners to retrofit their buildings, and occupants to use their buildings differently, what then, 

one may wonder, would be an adequate response? In posing this question to my interviewees I 

got highly similar answers. To give some examples:  

• ‘Most companies don’t [act] under a voluntary programme. Most organisations won’t 

[act] unless they are mandated to do it’ (int. 32). 

• ‘The speed in which we react is out of sync with the problems we face. Although a lot 

of voluntary programmes make sense, they are not fast enough in addressing problems. 

Regulation is needed’ (int. 33). 

• ‘Mandatory is the way to go. That probably is a funny answer from somebody who runs 

a voluntary programme. Well, there probably is room for both. But if we make the 

changes in the timeline we need to make them, then we’ve got to toughen up here’ (int. 

41). 
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In short, so responded my interviewees, more coercive governance approaches are 

likely needed  in order to achieve a significant and timely transformation and adaptation of 

urban areas to a changing climate that includes the retrofitting of existing buildings. This asks 

for governments to take a daring, but likely unpopular, step: the practice of grandfathering 

should be stopped, and retrofits should be mandated. 

That is not to say that voluntary programmes have no place at all in the policy mix for 

urban transformation and adaptation. Voluntary programmes provide, so explained 

interviewees, a unique opportunity to trial future regulatory requirements, to better understand 

the barriers that property owners and occupants face, and it allows rewarding and recognising 

early movers in this area. One of the interviewees summarised this exact point as: ‘You always 

need a pull and a push. Voluntary [programmes] create a pull in the market, and then we [a 

governmental agency] come along with a push from minimum standards to get rid of the worst 

performers. But you still want that pull at the front end of the market’ (int. 51). 

Voluntary programmes may thus be used to temporarily fill in gaps in the policy mix 

for urban transformation and adaptation. It may help to create a broader awareness of the need 

for retrofitted buildings (and improved use of existing buildings) and showcase that retrofits 

are feasible. As another interviewee made clear: ‘[Voluntary programmes] create awareness. 

People look at the [retrofitted] clubhouse and think “Ah, this is happening.” The developer 

looks down the road, sees [a building with a high rating in a voluntary programme] and thinks 

“I’ve got to compete with that.” You get to a tipping point where [retrofits] become the norm. 

… Though, we [a governmental agency involved in a range of voluntary programmes] still 

have a long way to go’ (int. 27).  

  

5 Conclusion 

This article aimed to gain insight in whether and how voluntary programmes are effective in 

overcoming the problem of grandfathering existing buildings (i.e., exempting these from 
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meeting new and amended building codes and other statutory regulation). As with all empirical 

research, a number of caveats apply. The study has only analysed voluntary programmes in 

Australia, the Netherlands and the United States. Therefore, the results of this study cannot be 

exported to other contexts (i.e., other countries or sectors) before carefully analysing what 

differences in the contexts may further affect the outcomes of voluntary programmes. 

 That been said, the study has provided a number of novel insights on voluntary 

programmes, and particularly their ability to overcome the significant problem that 

grandfathering poses to transform and adapt urban areas to a changing climate. The study 

revealed that design conditions of voluntary programs interact in causing their effects (i.e., 

conjunctural causality). This is a relevant insight because it indicates that the designers of such 

programmes should choose the mix of design conditions carefully. The potentially positive 

impact of one condition (e.g., financial gain for participants) may be cancelled out when 

combined with a particular other condition (e.g., high participation criteria). The study also 

revealed that different configurations of design conditions may similarly affect the outcomes of 

voluntary programmes (i.e., equifinality). This is again a relevant insight because it indicates 

that the designers of such programmes can choose from a variety of designs to suit their needs 

and that of expected participants. 

Most importantly, the study revealed that not too much should be expected from 

voluntary programmes in addressing the problem that grandfathering poses to achieve a timely 

transformation and adaptation of urban areas. More coercive approaches are likely needed to 

utilize the significant the potential of existing buildings for reduced resource consumption, 

reduced emissions, and increased resilience. 
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Tables 

Table 1 – Overview of interviewees and their backgrounds 

Interviewee 

background 

Government Non-government 

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

Administrator 29 (22A/4N/3U) 17 (12A/3N/12U) 

Architect, engineer, 

advisor 

 13 (7A/6N) 

Contractor, developer  7 (3A/4N) 

Property owner  11 (4A/3N) 

Other  8 (3A/3N/2U) 

Total 39 (26A//8N/4U)  62 (29A/19N/14U) 

 

*Abbreviations: A=Australia; N=Netherlands; U=United States 
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Table 2 – Data indicating qualitative differences in observations 

Case* Condition** Outcome** 

 FI Nm Le Pc En Gi Gp O1 O2 

1a ++ + ++ + ++ - + ++ - 

1b ++ + ++ ++ ++ - + ++ -- 

4 + ++ -- - -- + -- + - 

6 ++ - - + - ++ + + -- 

9 ++ - ++ ++ + ++ - + ++ 

14 ++ -- -- + + ++ - - - 

21 + - -- -- -- + - - -- 

22 ++ + + + + -- -- + - 

23 ++ - - - - - - ++ + 

24 + - - + + ++ - - - 

25 - + -- + + ++ + ++ + 

26 - + + + - - + ++ - 

27a ++ + ++ + + - + + -- 

27b ++ + ++ ++ + - + + -- 

42 + - -- + + ++ - - -- 

46 + - -- - + + -- ++ + 

49 ++ + + + -- + -- - - 

50 + - -- - + - -- - - 

54 ++ + + + - + -- ++ + 

55a ++ + ++ + + -- + ++ - 

55b ++ + ++ ++ + -- + ++ -- 

63 + + -- + - -- -- - -- 

64 ++ - - + - ++ + - -- 

 

* Cases are given numbers to maintain anonymity as requested by some interviewees. Please 

note the ‘a’ and ‘b’ cases refer to specific arrangements that allow their participants to meet 

either high or moderate participation criteria. 

** Conditions and outcomes as per Section 2.4. 
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Notes: ++ = score (e.g., the arrangement has attracted at least the expected number of 

participants); + = score closer to “++” than to “--“ (e.g., the arrangement has attracted a 

substantial number of participants, but not the expected number); - = score closer to “--“ than 

to “++” (e.g., the arrangement has attracted a marginal number of participants, but this number 

far from meeting the expected number); -- = minimum score (e.g., the arrangement has not 

attracted any or only a few participants) 
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Table 3 – Data support (or not) for expectations 

 

Expectation derived from literature Outcome: 

Goods/services 

  Consist. Cover. 

Fg High financial gain, high outcomes 0.95 0.35 

Nm High non-monetary gain, high outcomes 0.73 0.42 

Le High recognition and awarding of leadership, high 

outcomes 

0.58 0.37 

Pc Low participation criteria, high outcomes 0.73 0.61 

En Low enforcement, high outcomes 0.73 0.50 

Gi High government involvement, high outcomes 0.47 0.37 

Gp High government participation, high outcomes 0.82 0.48 

 

Note: This table presents the results of a QCA analysis aiming to understand if any of 

conditions studied is individually necessary for causing the outcome goods and services. 

Consistency (Consist.) scores of above 0.90 may indicate a necessary condition. The coverage 

(Cover.) scores help to distinguish among relevant and trivial necessary conditions. 
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Table 4 – Configurations for achieving substantial to high numbers goods and services 

 

Causal Condition Solution 

 1 2 3 

Participation motivations    

Financial gain for participants ● ●  

Non-monetary gain for 

participants 
  ● 

Showcasing leadership   ø 

Stringency of the arrangement    

Participation criteria ø ø ● 

Enforcement of these criteria  ●  

Role of government in an 

arrangement 
   

Government involvement ø ●  

Government participation/  

launching customer 
ø   

Raw coverage 0.47 0.52 0.26 

Unique coverage 0.05 0.16 0.05 

Consistency 0.75 0.77 0.72 

    

Overall solution consistency 0.79   

Overall solution coverage 0.65   

 

Note: This table presents the results of a set-theoretic analysis for the outcome substantial to 

high number of goods and services. The analysis procedure has been well-documented 

elsewhere and is followed according to good QCA practice (Ragin, 2008; Ragin et al., 2006; 

Rihoux & Ragin, 2009; Schneider & Wagemann, 2012) – see further the supplementary 
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appendix. The three ‘solutions’ are the logically reduced empirical observations of conditions 

that are sufficient for causing the outcome under scrutiny. 
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Table 5 – Configurations for not achieving any or only a marginal number of goods and 

services  

 

Causal Condition Solution 

 4 5 6 7 8 

Participation motivations      

Financial gain for participants ø   ●  

Non-monetary gain for 

participants 
  ø ø  

Showcasing leadership   ø ø ø 

Stringency of the arrangement      

Participation criteria ● ●  ●  

Enforcement of these criteria  ● ●  ø 

Role of government in an 

arrangement 
     

Government involvement ø ø ø  ● 

Government participation/  

launching customer 
  ø  ø 

Raw coverage 0.13 0.45 0.18 0.36 0. 31 

Unique coverage 0.02 0.29 0.02 0.07 0.07 

Consistency 1.00 1.00 1.00 1.00 1.00 

      

Overall solution consistency 1.00     

Overall solution coverage 0.82     

 

Note: This table presents the results of a set-theoretic analysis for the outcome only a marginal 

number of goods and services. The analysis procedure has been well-documented elsewhere 

and is followed according to good QCA practice (Ragin, 2008; Ragin, et al., 2006; Rihoux & 
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Ragin, 2009; Schneider & Wagemann, 2012) – see further the supplementary appendix. The 

five ‘solutions’ are the logically reduced empirical observations of conditions that are sufficient 

for causing the outcome under scrutiny.  
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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 of Policy and 

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

2013).  

Particularly the introduction of fsQCA appears to have 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 and make visible complex relations than regression 

analysis (for a comparable argument, see Warren, Wistow, & Bambra, 2013). 

 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 is 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 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? 

Earlier empirical studies have found that, for instance, innovative governance voluntary 

programmes 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 innovative governance voluntary programmes 

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’ 
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(Ragin, 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 under step 4.   

 

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

In the article I explain the outcome of interest (the extent to which an innovative governance 

voluntary programme meets its goal in achieving a desired collective end). This outcomes is 

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

& Prakash, 2009). The operationalization of tis outcome is further explained below. 

 The selection of cases (real world examples of innovative governance voluntary 

programmes) is also explained in the article. In short, I have selected 10 cases of innovative 

governance voluntary programmes from a larger study (Van der Heijden, forthcoming, 2014). 

All cases sit in a similar context: the Netherlands. 

 

Step 3:  Select k causal conditions 

In carefully unpacking the ten cases under analysis I initially traced ten different roles for 

state actors; I address these in the article. For further analysis I have brought together these 

ten roles in five clusters. I have done so as I assumed that a focus on ten different roles was 

too fine-grained for fsQCA outcomes to be meaningful, and that a focus on five cluster would 

yield more meaningful insights (cf., Ragin, 2008) 

In the article I discuss these five clusters and state assumptions, based on the current 

literature, on how they are expected to affect the outcome under scrutiny.  

 

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.  
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 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’ 50% 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% or 

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

paintings somewhat green. 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 and the five remaining paintings as being “more in than out” of the condition 

green. The two somewhat green paintings in the original “out” category could be further 

grouped as “more out than in” the condition green, leaving the last painting in the category 

“full non-membership” in the condition green. 

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

The observation is... Qualitative symbol Fuzzy set value 

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

More in than out + 0.67 

More out than in - 0.33 

Full non-membership (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. Observed outcome: 

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

a voluntary programme 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; and, the crossover point is set at not meeting half the stated 

ambitions in terms of attracting participants. 

o Goods and services (O2). I have operationalised this outcome by considering the 

goods and services produced (or reduced) under a voluntary programme (e.g., the 

number of buildings retrofitted, or the amount of energy reduced through a 

behavioural change programme) 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 achieved and goods or 

services at all; and, the crossover point is set at not meeting half the stated ambitions 

in terms of products or services. 

2. Conditions: 

o Financial gain (Fg). The qualitative categories for the direct financial gain (including 

cost savings) participants may get from joining an voluntary programme and 

producing goods and services within are constructed by combining data on ‘promised’ 

gains  (i.e., how prospective gains are marketed by the administrators of these 

voluntary programmes) and ‘evidenced’ gains (i.e., how realised gains are marketed 

by administrators and participants of these voluntary programmes). Full membership 

represents a marketed high certainty of achieving substantial financial gains when 

participating based on evidence. More in that out membership represents a marketed 

promised certainty of gains supplemented with evidence. More out than in represents 

a marketed promise of gains when participating. Full non-membership represents a 
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full absence of a marketing of gains. The crossover point is the marketing of promised 

high certainty of gains but without evidence to support this promise. 

o Non-monetary gain (Nm). I followed the above line of reasoning, including cross-over 

point, bonus and penalty. Thus, full membership represents a marketed high certainty 

of achieving substantial non-monetary gain when participating based on evidence; full 

non-membership represents a full absence of a marketing of non-monetary gains; and, 

the crossover point is the marketing of promised high certainty of non-monetary gains 

but without evidence to support this promise. 

o Showcasing leadership (Le). To construct a fuzzy set for this condition I considered 

how administrators of voluntary programmes reward and market leadership. Full 

membership represents a focus on national or global leadership combined with 

marketing of leading practice or awarding of leading practice through, for instance, 

yearly awarding ceremonies. More in than out represents a focus on regional or local 

leadership combined with marketing or awarding of such leadership. More out than in 

represents a focus leadership in the marketing of a voluntary programme, but an 

absence of marketing or awarding actual leadership by participants. Fully non-

membership represents a full absence of a focus on leadership in the marketing of an 

voluntary programme. The crossover point of this condition is the marketing of best-

practices as opposed to local, national or international leadership. 

o Participation criteria (Pc). I followed the above line of reasoning, including cross-

over point, bonus and penalty. Thus, 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.
1
 Full 

non-membership represents a full absence of criteria. 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. 

                                                             
1
 Please note, an voluntary programme may for instance seek to ease or stimulate compliance with statutory 

regulation. 
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o Enforcement criteria (En). 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 involvement (Gi). To construct a fuzzy set for this condition I have 

considered how governments are involved in the voluntary programmes. Full 

membership represents sole governmental involvement in initiating and 

administrating an voluntary programme. More in than out represents sole 

governmental involvement in initiating an voluntary programme. More out than in 

represents equal involvement in the initiating of voluntary programmes of 

governmental and non-governmental actors. Full non-membership represents the 

absence of government involvement. The crossover point of this condition is set at 

dominance of governmental involvement in this role. 

o Government participation (GP). The qualitative criteria represent how active 

governments are in assembling roles. Full membership represent high activity; for 

instance, government as dominant participants or customers of an voluntary 

programme as a result of mandatory participation or procurement. More in than out 

represents medium activity; for instance, mandatory participation or procurement 

criteria (but no government dominance in an voluntary programme’s participants or 

customers). More out than in represents low activity; for instance, preferred 

participation or procurement. Full non-membership represents no government role. 

The crossover point is set at specified requirements for governments to participate in, 

or require their suppliers to participate in specific voluntary programmes. 
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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 

Case* Condition** Outcome** 
 FI Nm Le Pc En Gi Gp O1 O2 

1a 1.00 0.67 1.00 0.67 1.00 0.33 0.67 1.00 0.33 

1b 1.00 0.67 1.00 1.00 1.00 0.33 0.67 1.00 0.00 

4 0.67 1.00 0.00 0.33 0.00 0.67 0.00 0.67 0.33 

6 1.00 0.33 0.33 0.67 0.33 1.00 0.67 0.67 0.00 

9 1.00 0.33 1.00 1.00 0.67 1.00 0.33 0.67 1.00 

14 1.00 0.00 0.00 0.67 0.67 1.00 0.33 0.33 0.33 

21 0.67 0.33 0.00 0.00 0.00 0.67 0.33 0.33 0.00 

22 1.00 0.67 0.67 0.67 0.67 0.00 0.00 0.67 0.33 

23 1.00 0.33 0.33 0.33 0.33 0.33 0.33 1.00 0.67 

24 0.67 0.33 0.33 0.67 0.67 1.00 0.33 0.33 0.33 

25 0.33 0.67 0.00 0.67 0.67 1.00 0.67 1.00 0.67 

26 0.33 0.67 0.67 0.67 0.33 0.33 0.67 1.00 0.33 

27a 1.00 0.67 1.00 0.67 0.67 0.33 0.67 0.67 0.00 

27b 1.00 0.67 1.00 1.00 0.67 0.33 0.67 0.67 0.00 

42 0.67 0.33 0.00 0.67 0.67 1.00 0.33 0.33 0.00 

46 0.67 0.33 0.00 0.33 0.67 0.67 0.00 1.00 0.67 

49 1.00 0.67 0.67 0.67 0.00 0.67 0.00 0.33 0.33 

50 0.67 0.33 0.00 0.33 0.67 0.33 0.00 0.33 0.33 

54 1.00 0.67 0.67 0.67 0.33 0.67 0.00 1.00 0.67 

55a 1.00 0.67 1.00 0.67 0.67 0.00 0.67 1.00 0.33 

55b 1.00 0.67 1.00 1.00 0.67 0.00 0.67 1.00 0.00 

63 0.67 0.67 0.00 0.67 0.33 0.00 0.00 0.33 0.00 

64 1.00 0.33 0.33 0.67 0.33 1.00 0.67 0.33 0.00 

 

* Cases are given numbers to maintain anonymity as requested by some interviewees. Please 

note the ‘a’ and ‘b’ cases refer to specific arrangements that allow their participants to meet 

either high or moderate participation criteria. 

** Conditions and outcomes as per Section 2.4 in the article. 

Notes: 1.00 = score (e.g., the arrangement has attracted at least the expected number of 

participants); 0.67 = score closer to “1.00” than to “0.00“ (e.g., the arrangement has attracted 

a substantial number of participants, but not the expected number); 0.33 = score closer to 

“0.00“ than to “1.00” (e.g., the arrangement has attracted a marginal number of participants, 

but this number far from meeting the expected number); -- = minimum score (e.g., the 

arrangement has not attracted any or only a few participants) 
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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 the outcome (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 3 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 3 in the article 

indicates that only the condition ‘financial gain’ passes the consistency test. However, the 

low coverage score of 0.35 indicates that this is likely a trivial necessary condition in 

achieving this outcome (Schneider & Wagemann, 2012, 232-237).  

 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 such as the 

condition ‘financial gain’) 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 
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may pass the test for both necessity and sufficiency, and is likely a trivial necessary condition 

in achieving this outcome (Schneider & Wagemann, 2012, 232-237). 

 

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 (i.e., other necessary conditions). 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 

under scrutiny (‘O2’). 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 outcome O2 

Row Conditions Number Outcome Consistency 

 FI Nm Le Pc En Gi GP (case) O2 Raw 

1 1 0 0 0 1 1 0 1 1 0.82 

2 0 1 0 1 1 1 1 1 1 0.80 

3 1 0 0 0 0 0 0 1 1 0.78 

4 1 1 0 1 0 0 0 1 0 0.76 

5 1 0 0 0 1 0 0 1 0 0.75 

6 1 1 1 1 0 1 0 1  1 0.67 

7 1 0 0 0 0 1 0 1 0 0.66 

8 1 1 0 0 0 1 0 1 0 0.66 

9 1 0 1 1 1 1 0 1 1 0.64 

10 1 0 0 1 0 1 1 1 0 0.62 

11 1 0 0 1 1 1 0 3 0 0.61 

12 1 1 1 1 1 0 0 1 0 0.54 

13 1 1 1 1 0 0 1 1 0 0.49 

14 1 1 1 1 1 0 1 6 0 0.28 

15-128 Logical remainders  ?  

 

Note: The table and symbols are explained in the text below. Abbreviations as per table A2 

and the article. 

 

The truth table is a data matrix with 2
k
 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 128 (i.e., 27
5
). The 

empirical observations are included in this table. As the truth table indicates, out of 128 

logically possible configurations 14 were empirically observed (rows 1 to 14). 

The different rows can be understood as ideal types (Schneider & Wagemann, 2012, 

Chapter 7). 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). The row ‘outcome’ indicates whether for a configuration of conditions the 

outcome was observed or not (a ‘1’ indicates it is, a ‘0’ indicates it was not). 

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 14) whilst 

other rows refer to only a few or just one case (e.g., rows 1 and 11). It is normal that the truth 

table also contains rows of possible combinations, but without empirical observations (i.e., 

rows 15 - 128). 
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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 & 

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. Ragin (2008) advices a consistency score of at least 

0.75, which I have followed. Please note, the consistency score of row 5 before rounding was 

< 0.75. 

 This resulted in a minimization in which 4 cases met the observation threshold; and 

two cases met the consistency threshold for the outcome under scrutiny. In FS/QCA 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’ (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 colour 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 A6 (above). 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 
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that a 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  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). 

I have used the expectations (based on the theory on voluntary programmes) as 

expressed in section 2.4 of the article for these minimization steps. 

 

Step 9:  Presentation of results 

After carrying out the standard analysis results can be presented in various forms. Table 4 in 

the article is one of the accepted formats for doing so. In the text under table 4 in the article I 

explain how this table can be read. 

 

Step 10: Interpretation of results (and repeat the steps) 

Off 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 

under scrutiny, but also the causes that have not resulted in this outcome. I have carried out 
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that analysis in Section 3.3 of the article, following the above steps. Table A4 provides the 

truth table for this analysis. 

 

Table A4 - Truth table for the analysis of sufficient conditions for outcome ‘not O2’ 

Row Conditions Number Outcome Consistency 

 FI Nm Le Pc En Gi GP (case) not O2 Raw 

1 1 1 1 1 1 0 0 1 1 1.00 

2 1 1 0 1 0 0 0 1 1 1.00 

3 1 1 0 0 0 1 0 1 1 1.00 

4 1 0 0 1 0 1 1 1 1 1.00 

5 1 0 0 0 1 0 0 1 1 1.00 

6 1 0 0 0 0 1 0 1 1 1.00 

7 0 1 1 1 0 0 1 1 1 1.00 

8 1 0 0 1 1 1 0 3 1 1.00 

9 1 1 1 1 1 0 1 6 1 1.00 

10 1 0 0 0 1 1 0 1 0 0.91 

11 1 0 0 0 0 0 0 1 0 0.89 

12 1 0 1 1 1 1 0 1 0 0.82 

13 0 1 0 1 1 1 1 1 0 0.80 

14 1 1 1 1 0 1 0 1 0 0.78 

15-128 Logical remainders  ?  

 

Note: The table and symbols are explained in the text below. Abbreviations as per table A2 

and the article. 

 

Note, Ragin (2008) advices a consistency score of at least 0.75, which I have followed in the 

analysis presented under step 7. However, when possible a higher consistency score can be 

used. It is then advised to look for big jumps in the consistency score column (Schneider & 

Wagemann, 2012). For this analysis a big jump is identified between row 9 and row 10 (i.e., 

from 1.00 to 0.91). I have therefore chosen a consistency cut off of 1.00 for this analysis. 

 The findings from the analysis that seeks to understand which configurations of 

conditions are related to not having achieved the outcome is discussed in section 3.3 in the 

article, and the related table 5 in the article. 
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