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Abstract
Voluntary programs have rapidly become a means for the public, private, and third sectors to regulate and govern complex
societal problems. Following the rapid and widespread emergence of these programs, scholars have been active in mapping,
exploring, and interrogating their design and performance. Considerable advances have been made in describing program
design and context conditions, and the actors involved in the voluntary program that relate to program performance. Less is
known, however, about how these conditions affect program performance. Starting with one of the dominant theories on vol-
untary programs, the club theory perspective, this article seeks to understand how different program design conditions interact
to affect the performance of 26 voluntary programs for low carbon building and city development in Australia, the Nether-
lands, and the United States. Applying qualitative comparative analysis, the study finds that the club theory perspective has
limited explanatory power for this specific set of cases. Iterative rounds of analysis indicate that a diffusion network perspec-
tive is the best complementary perspective for explaining the performance of this set of programs. The article concludes that,
in situations of a non-homogeneous market of voluntary program participants, a focus on the programs’ diffusion networks
helps to explain their performance. This has implications for the design and implementation of such programs.
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1. Introduction

Voluntary programs aim to change the behavior of individuals and organizations, but without the force of law.
They have rapidly become popular governance instruments in situations in which it is too costly or difficult to
implement direct regulatory interventions, for instance because of political unwillingness (Darnall & Carmin
2005). They also provide an opportunity to showcase and market desired “beyond compliance” behavior, or to
reward leading firms (Saurwein 2011).

The emergence of voluntary programs has been followed closely in international scholarship (Darnall & Sides,
2008; Borck & Coglianese 2009; Potoski & Prakash 2009; van der Heijden 2012). The literature indicates that
context conditions (such as existing legal requirements), design conditions (such as the rewards that the partici-
pants obtain), and the actors involved in the voluntary program (such as industry interest groups) affect program
performance. It is less clear, however, how these conditions affect program performance.

The most elaborate theory of voluntary programs to date, Potoski & Prakash’s 2009 club theory perspective,
indicates that the rules that participants must follow, the enforcement of these rules, and the exclusive rewards
offered to participants are key indicators of program success or lack of success. Potoski and Prakash are hesitant,
however, to make claims on the direction of impact. While they argue that there is likely a positive relationship
between program rewards and performance (thus, the higher the rewards, the more likely a program will perform
as desired), they state that the relationship between rules and program performance, and enforcement and pro-
gram performance, may be both positive and negative.

This, then, is the starting point of the article. Beginning with the club theory perspective, it seeks to under-
stand how specific conditions affect the performance of 26 voluntary programs for low carbon building and city
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development in Australia, the Netherlands, and the United States (US) (performance, as will be explained further,
is conceptualized as the number of participants attracted by a program, and the average improvement in the
behavior of participants since joining the program). Using qualitative comparative analysis (QCA) logic and tools
the study finds, however, that the club theory perspective has limited explanatory power to capture all of the vari-
ances in performance of this set of programs. Applying an adaptive theory approach (Layder 2006) and realist
evaluation practice (Pawson & Tilley 1997; Pawson 2013) the data is then exposed to complementary theoretical
frameworks to capture a more elaborate framework that best explains the variances in performance data. From
here on, crisp set comparative analysis (csQCA) is used to gain an understanding of how the conditions of this
more elaborate framework explain program performance. This allows us to better understand whether and how
different conditions combine in programs that show promising or less promising performance (conjunctural cau-
sation), and whether one or more combinations of conditions are associated with this performance (equifinality).

The article uniquely finds that for voluntary programs targeting non-homogeneous markets of potential par-
ticipants – such as the set of programs studied here – the density of the diffusion network is particularly impor-
tant in how well they perform. That is, the denser the network, the more likely prospective participants are to be
exposed to the program by individuals or organizations that they consider to be credible, and the more likely they
are to commit to it, under competitive pressures or to seek legitimacy in the eyes of their peers and clients. The
article illustrates this diffusion network perspective with examples from the study, and explores its relevance in
understanding voluntary program performance.

2. Voluntary programs: What conditions are expected to affect performance?

Voluntary programs have been documented in a wide range of sectors. Studies been have conducted, for example,
on environmentally sustainable forest and marine stewardship, organic food production, apparel manufacturing
that does not use child labor, and ethical diamond mining (Potoski & Prakash 2009; Auld 2014; Marx & Wouters
2014). When reviewing this literature, it becomes clear that not every voluntary program in every context yields
the desired results: some studies point to voluntary programs that have changed their participants’ behavior to
the desired levels (Khanna & Damon 1999; Potoski & Prakash 2005b; Hsueh & Prakash 2012), while others point
to opposite performance outcomes (Matisoff 2013; Brouhle & Ramirez Harrington 2014; Coglianese &
Nash 2014).

2.1. Design conditions
The literature highlights a range of conditions that are assumed to be related to program performance. First are
design conditions – which are central in the most elaborate theory on voluntary programs, Potoski and Prakash’s
(2009) club theory perspective. Voluntary programs often offer exclusive rewards to program participants. That
is, participants only gain access to, for example, relevant information, financing, or the ability to market the
“beyond compliance” performance of their products or services once they have committed to the program
(Marx & Wouters 2014). It is normally assumed that the higher the program rewards, the more likely it is that
prospective participants will commit to the program.

Other design conditions are also considered relevant. Program administrators set rules that must be met by
prospective participants, and they monitor participants’ compliance with the program rules (Borck & Coglianese
2009). Here, program administrators face a conflict: stringent rules may ensure considerable “beyond compliance”
behavior and thus a meaningful program, yet stringent rules may also discourage prospective participants from
committing to a program (Potoski & Prakash 2004, 2009). In addition, if the program is to achieve its desired
results – addressing a complex societal problem through changed participant behavior – the participants need to
comply with these rules. Again, the program administrators face a conflict: stringent enforcement may increase
the legitimacy of a program and ensure that participants stick to their commitments, but also results in high
administrative and financial burdens for both participants and administrators, reducing its efficiency, and poten-
tially removing the experienced voluntariness of the program, further reducing participants’ willingness to join
(Potoski & Prakash 2004; van der Heijden 2013).
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2.2. Actors involved
A second cluster of conditions assumed to be related to program performance are the actors involved in the
design and implementation of the program – or, as some have stated, sponsorship matters (Carmin et al. 2003;
Darnall et al. 2010, 2017; Hsueh 2013). Voluntary urban climate programs can be developed and implemented
with or without government involvement – and both “purely private” programs and programs with government
involvement have been reported (Bernstein & Cashore 2007; Hoffmann 2011; van der Heijden 2014). Involving
governments – whether they are local, regional, or national – has been shown to deliver advantages that “purely
private” voluntary programs do not have. Government involvement may provide legitimacy in the eyes of the
wider public (Solomon 2008) and non-governmental participants may consider governments neutral actors,
meaning that the latter are more willing to become involved (Kickbusch et al. 2010). Governments may take up
(some of ) the costs of developing and implementing voluntary programs, may reduce information asymmetries
between the participants and other stakeholders, and may disseminate the program results to a wide audience
(Delmas & Terlaak 2001; Lobel 2004). This may all contribute to the desired performance of the voluntary
program.

At the same time, programs driven by the private or third sector may offer their own advantages (van der
Ven 2015). Governments may lack the deep knowledge of a sector that private or third sector representatives
have. Programs developed by such private or third sector representatives may then be more aligned with behavior
that prospective participants can or are willing to change, resulting in voluntary programs that are possibly more
effective (Baron & Diermeier 2007). For some prospective participants, the absence of government involvement
in a program may be particularly attractive. Participation in these programs allows them to signal that they are
seeking change beyond levels stipulated in government policies (Sheehy 2011).

2.3. Context conditions
A third cluster of relevant conditions are the context conditions. Existing regulations and legislation are consid-
ered key. They can be considered the baseline from which prospective participants view voluntary programs. If
that baseline is already high, prospective participants might find it difficult to commit to a program, but if the
baseline is low, an instrument may provide them with the opportunity to obtain commitment rewards at rela-
tively little cost (Héritier & Lehmkuhl 2008). Economic circumstances are often regarded as another contextual
condition that affects program performance. There is some evidence that the higher the disposable income of
consumers (individuals and organizations alike), the more likely it is that they will demand environmentally
benign products and services. Programs seeking to incorporate such concerns may therefore be expected to
achieve better outcomes in contexts where economic circumstances are favorable (Baron & Diermeier 2007). A
third relevant context condition can be captured under the term societal pressure. Seeking to respond to such
pressure, individuals and organizations may be expected to commit to programs as a way of seeking public recog-
nition for their products and services (Briscoe & Safford 2008).1

2.4. Diffusion network perspective
A final condition that may be relevant in understanding program performance, but one that has received very
little attention in the literature thus far, is the role of diffusion networks in voluntary programs (van der Heijden
2017). Like any innovation – a product, a technology, a change in behavior, a governance instrument, or simply
an idea – a voluntary program needs to be accepted and committed to by (prospective) participants if it is to
achieve its desired outcomes. The literature on diffusion of innovations considers that communication about an
innovation is key to its diffusion (Rogers 1995).

Various aspects are important in such communication (Moore 2002; Yu & Hang 2010), and for this study,
five are particularly relevant: the size of the pool of prospective participants (termed “adopters” in the diffusion
of innovations literature), whether this pool is homogeneous or heterogeneous, the frequency of communication
about the innovation, the type of communication channel, and whether or not the innovation is supported by an
authoritative industry body or government agency (Rogers 1995; Rogers et al. 2005; MacVaugh & Schiavone
2010; Nan et al. 2014). Most of these aspects are straightforward: the smaller the pool of prospective participants,
the more likely it is that an innovation will diffuse; the same is true for pool homogeneity, frequency of
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communication, and industry body or government agency support (Rogers 1995; Rogers et al. 2005; MacVaugh &
Schiavone 2010; Nan et al. 2014). Less straightforward is the type of communication channel. The literature con-
siders peer-to-peer communication as more promising than mass media communication. The main problem
faced here, however, is that not all who ultimately commit to an innovation are similar in terms of networks and
receptive capacity, which hampers diffusion through peer-to-peer communication. Earlier diffusion studies high-
light the fact that successful uptake of an innovation resembles an S-shaped curve: slow to commence, rapidly
increasing for a period, and then decreasing again as participation numbers level out. Successful uptake of an
innovation may be expected after 10–25 percent of market saturation (Rogers 1995). This is the point at which
an innovation makes the transition from the early market (dominated by leaders and early adopters in the mar-
ket) to the mainstream market (dominated by the early majority and the late majority in the market). It is a criti-
cal juncture, as it demarcates the “chasm” between the two market segments (Moore 2002): at this stage very
little communication occurs between the market segments, and those in the mainstream market are unlikely to
be inspired by the insights and knowledge shared by those in the early market.

The diffusion network perspective, as conceptualized in this article, brings together these insights and argues
that the stronger the diffusion network, the more likely it is that a voluntary program will achieve the desired
results. Thus, a voluntary program is more likely to achieve the desired outcomes if it faces a relatively small, rela-
tively homogeneous pool of prospective participants; is sponsored by an authoritative industry body or govern-
ment agency; and targets prospective participants in both the early and the majority market (or does not face a
chasm between the two market segments).

2.5. Conjunctural causation and equifinality
To summarize, from an overview of the voluntary program literature, four sets of conditions stand out as affect-
ing the performance of such programs: (i) program design (rules, enforcement, and different types of rewards);
(ii) program developers and administrators (public, private, or third sector); (iii) program context (existing rules
and legislation, economic circumstances, and societal pressure); and (iv) the density of the diffusion network.

The literature provides another critical insight. Earlier empirical studies have found that voluntary programs
with similar designs such as, for instance, programs for pay-per-plastic-bag fees (Ackerman 1997), organic food
labeling (Thøgersen 2010), building assessment certification and classification (Fowler & Rauch 2006), and
revolving-loan funds (Boyd & Ghosh 2013), although implemented in similar contexts, still elicit different out-
comes depending on the type of actors involved in their development and implementation, and whether or not
they target a dense market of prospective participants. This all indicates that the outcomes of voluntary programs
are likely to be caused by different interacting conditions (i.e. conjunctural causation), and that different configu-
rations of interacting conditions may cause a similar outcome (i.e. equifinality). In other words, there does not
seem to be a single condition that matters most when it comes to a program performing as desired, but some spe-
cific combinations of conditions appear more promising than others. It remains unclear, however, how the above-
mentioned conditions combine to affect voluntary urban climate program performance.

3. Research design, case selection, and data collection and analysis

There are some challenges associated with assessing the performance of voluntary programs. The first is the issue
of what to count as performance. The literature treats both direct and indirect outcomes as relevant. Direct out-
comes are the number of participants a program attracts, the extent to which the participants change their perfor-
mance in accordance with program rules, and the overall impact of the program on the problem it seeks to
address (Gunningham 2009; de Vries et al. 2012). Indirect outcomes include policy lessons learnt, spillover effects
to non-participants, and longer-term outcomes, such as a product or practice becoming standard (Darnall &
Sides 2010; Auld 2014). While acknowledging the relevance of indirect outcomes, the empirical study that follows
is primarily concerned with direct outcomes.

A second challenge arises from conjunctural causation (the outcomes of voluntary programs are likely to be
caused by different interacting conditions) and equifinality (different configurations of interacting conditions may
cause a similar outcome). In this article, this challenge is addressed through a configurative comparative research
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design, building on QCA logic and tools. QCA is grounded in set theory, a branch of mathematical logic that
allows one to study in detail how causal conditions or configurations of conditions contribute to outcomes (here,
the number of participants attracted, and their changed behavior). QCA is ideally suited to the type of study pre-
sented in this article, and has been applied in hundreds of policy evaluations (Rihoux et al. 2013; Rihoux & Marx
2013; van der Heijden 2015a,b). The fundamentals and background of QCA are comprehensively explained and
documented in a series of authoritative textbooks (Goertz & Mahony 2012; Ragin 2008; Rihoux & Ragin 2009;
Schneider & Wagemann 2012).2

While QCA is often applied as a data analysis method to gain insight into “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 2008, p. 114), it can also be applied to assess the explanatory reach of heu-
ristic frameworks (Rihoux & Ragin 2009; van der Heijden 2017). In other words, it allows the exploration of dif-
ferent combinations of these conditions to gain an understanding of which conditions or configuration of
conditions best explains the outcome of interest (Mahoney et al. 2009). This is how QCA is used in the first part
of the empirical section, after which it is applied to understand how (configurations of ) conditions relate to the
observed program performance.

3.1. Case selection
A series of 26 voluntary urban climate programs (cases) from Australia, the Netherlands, and the US were studied
to gain insight into how the conditions identified affect voluntary program performance. All of these programs
seek to achieve low carbon building and city development. These countries show considerable similarity in a
number of contextual conditions that the voluntary program literature considers to be related to the outcomes of
voluntary programs (e.g. van der Heijden 2012): they are very similar in their focus on the resource sustainability
and energy consumption of their built environments (International Energy Agency 2013); and they rank fairly
comparably in terms of economic development, standard of living (United Nations Development Programme
2013), and the environmental awareness of their citizens and businesses (Organisation for Economic Co-
operation & Development 2013). Thus, by “keeping” these contextual conditions of the voluntary urban climate
programs relatively constant, it is assumed that differences in program outcomes are not caused by differences in
program context,3 allowing for a targeted evaluation of the conditions discussed above.

The 26 cases studied were identified based on an extensive internet search using key terms such as “sustain-
able development AND [country],” “sustainable building AND [country],” “green building AND [country],” “sus-
tainable construction AND [country],” and “green construction AND [country].” Cases were selected from the
initial search when they met a number of criteria (i.e. a stratified sample was formed). First, they explicitly
focused on increasing the environmental and resource sustainability of buildings through technical solutions or
the changed use of buildings. Second, they set requirements for property developers, property owners, and build-
ing users to make changes to their buildings (or in the way they use these buildings) beyond the requirements
laid down in building legislation and regulations. Third, they had matured to at least two years of actual imple-
mentation (i.e. it was expected that some time was needed for the cases to achieve outcomes). Fourth, they either
had significant government involvement or had limited to no government involvement; similar selection choices
were made for cases with dense and weak diffusion networks. Fifth and finally, cases were selected to include a
variety of approaches to the achievement of the goal of the voluntary urban climate program – including the vol-
untary labeling of the environmental performance of buildings; eco-financing; and action networks in which gov-
ernments, firms, and citizens collaborated to take local climate action.4

3.2. Operationalization of conditions and outcomes
The outcomes of interest in this study are:

O1. The percentage attracted by a program of the full pool of prospective participants targeted.5 Following the
diffusion of innovations literature, a program is considered successful (coded “1”) in attracting participants if it
has attracted 15 percent or more of the pool of participants it targets over a 10-year period, or is on track to do
so (this is a midway point on the spectrum of 10 to 25 per cent referenced in the literature by Rogers 1995). A
program is considered unsuccessful (coded “0”) if it has not.
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O2.The average improvement in the behavior of its participants since joining the program. Most programs use
benchmarks for pre-participation consumption and emissions (normally set at the performance measured at the
time of participation or at the beginning of the year before the participant joined the program): these were also
used in this study. Following the urban transition literature, a program is considered successful (coded “1”) in
changing participant behavior if the participants show, on average, a 20 percent improvement in building-related
energy consumption or carbon emissions against the benchmark (van der Heijden 2017). A reduction of 20 per-
cent is widely considered challenging, but it is possible at net cost–benefit with reliable technologies and non-
intrusive changes to building user behavior (van der Heijden 2014).

It should be noted that the second outcome indicator, in particular, does not measure precisely whether and
to what extent the program has affected participant behavior, or whether participants would have improved their
behavior without joining the program, and so on – all issues that have received considerable attention in the
broader voluntary program literature (Borck & Coglianese 2009; Coglianese & Nash 2009; van der Heijden 2012).
For this study, the issue of performance was extensively addressed in interviews with the program administrators
and participants, which indicated, in general, that the programs studied have contributed to improving the per-
formance of the participants, but have done so in different ways for different participants. For some, the program
simply provided the means to implement changes that were already planned (e.g. through funding or assured
rewards); for others, the program helped them to put into practice vague ideas on behavioral change
(e.g. through case studies and best practice); and yet others were exposed to the possibilities and opportunities
that may result from behavioral change that they had not previously considered (e.g. through information and a
peer network). In addition, in all of the markets targeted by the programs in the study, carbon emissions or
energy consumption, or both, increased during the time the programs were in operation. This indicates that there
was no general tendency in those markets for non-participants to change their behavior without the support or
rewards provided by joining the program (on program performance in this study, see van der Heijden 2017).

The conditions of interest in this study are:
PR.The stringency of the program rules – that is, the requirements imposed on the participants. A program is

considered stringent (coded “1”) if it requires at least a 20 percent voluntary improvement in participant behavior
– in terms of reductions in building-related energy consumption or carbon emissions, or both – beyond what is
required by public law and regulation; for example, by achieving double the statutory requirement, or by showing
high-level performance in an area that is not yet addressed through statutory regulation.

PE.The stringency of the enforcement of program rules. Enforcement is considered stringent (coded “1”) if sys-
tematic monitoring is conducted by program administrators or a third party and such monitoring is documented.
The crossover point is set at weak enforcement; for instance, if governmental actors practice enforcement but
there is no clearly documented trail of such enforcement actions, or there is full reliance on self-enforcement by
the participants, the code is “0.”

R1.Direct financial gain. The qualitative categories for direct financial gain, including cost savings, that partic-
ipants may obtain from joining the voluntary program are constructed by combining data on “promised” gains
(i.e. how the prospective gains are marketed by the administrator of the voluntary programs) and “evidenced”
gains (coded “1” if there are both “promised” and “evidenced” gains). The crossover point of this condition is set
if there is a marketed promise of gains for participating but there is no evidence to support this promise.

R2.The guaranteed exclusive leadership rewards offered to participants when joining the program. High rewards
(coded “1”) are conceptualized as a concentration on national or global leadership combined with marketing of
leading practice or awarding of leading practice through, for instance, yearly awards ceremonies, or an emphasis
on regional or local leadership combined with marketing or awarding of such leadership. Low rewards (coded
“0”) are conceptualized as centering primarily on leadership in the marketing of the voluntary program, but an
absence of marketing or reward for the actual leadership by participants; or the complete absence of a concern
with leadership in the marketing of the voluntary program. The crossover point of this condition is the marketing
of the program, as opposed to local, national, or international leadership.

R3.Other guaranteed exclusive rewards, such as information and knowledge that participants are offered when
joining the program. A similar logic was followed as that for R1: the crossover point for this condition is set at
the marketing of a promised non-monetary gain, but with no evidence to support this promise.
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GI.Government involvement in the development or implementation of the voluntary urban climate program.
The crossover point of this condition is set at the dominance of governmental involvement in this role (thus,
dominant government involvement is coded “1”).

PI.The involvement of private sector representatives in the development or implementation of the voluntary
urban climate program. The crossover point of this condition is set at the dominance of private sector actors in
this role (thus, dominant private sector involvement is coded “1”).

DN.The density of the diffusion network (the pool of prospective participants) of a program. Building on the
diffusion of innovations literature discussed above, different descriptors were introduced to capture dense diffu-
sion networks (i.e. programs coded “1” for this condition), including: a relatively small group of prospective par-
ticipants frequently exposed to the voluntary program through various channels, including peer-to-peer
communication, trade journals, and trade conferences; a homogeneous group of prospective participants com-
bined with a government body supporting the program; and a relatively small group of frequently interacting
prospective participants combined with an authoritative industry body supporting the program. The crossover
point for this condition is based on the descriptors of all of the diffusion networks observed, and the specific
crossover point was a heterogeneous group of prospective participants who were not frequently exposed to the
voluntary program, combined with a government body supporting the program.

For all of the conditions, it is expected that the greater their presence the more positively they affect voluntary
program performance (for the reasons discussed above). The exceptions here are PR and PE, which have been
found to have a more complex relationship with program performance (Potoski & Prakash 2005a, 2009).

3.3. Data collection and processing
Data collection and processing followed the conventional practice for this type of research (Silverman 2001;
Brady & Collier 2004; Goertz & Mahony 2012). Most of the data relevant to the analysis presented in this article
could be obtained from the websites of the voluntary programs, and from existing reports and other sources.
Novel data on the cases were obtained through a series of in-depth face-to-face interviews carried out in 2012
and 2013, with follow-up interviews carried out in 2015. These interviews aimed to fill in gaps in the data taken
from other sources, to resolve conflicts in the data from other sources, and to gain additional insight into the
cases under scrutiny. The interviewees were traced through internet searches and social network websites, partic-
ularly LinkedIn. A pool of approximately 150 potential interviewees was initially targeted by email, and some –
those considered key to this research – by telephone. This resulted in a pool of 101 interviewees – predominantly
individuals holding senior positions within the organizations they represented – from various backgrounds and
with various positions in, and differing experience of the development and implementation of, the voluntary pro-
grams studied; Table 1 gives an overview.

The interviews were based on a semi-structured questionnaire that provided a structure of checks and bal-
ances to assess the validity of the findings. The interviews were recorded, and using the recording and notes taken
during the interviews, a summary report was drafted and sent back to the interviewees for validation. The inter-
viewees were often aware of and involved in more than one case. It is expected that this (partly) helped to over-
come any sampling bias of administrators (and participants) who were overly enthusiastic about their “own”

Table 1 Overview of interviewees and their backgrounds

Interviewee background Government Non-government

Policymaker 10 (4A/4N/2U)
Administrator 29 (22A/4N/3U) 27 (12A/3N/12U)
Architect, engineer, advisor 13 (7A/6N)
Contractor, developer 7 (3A/4N)
Property owner 7 (4A/3N)
Other 8 (3A/3N/2U)
Total 39 (26A/8N/5U) 62 (29A/19N/14U)

A, Australia; N, Netherlands; U, United States.
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program (Sanderson 2002). It should be noted that because the interview data are used as a means to fill gaps in
the data from other sources, interviewees were not given a direct voice (through quotes) in this article.

The data were processed by means of a systematic coding scheme and qualitative data analysis software
(Atlas.ti).6 By using this approach the data were systematically explored and insights were gained into the “repeti-
tiveness” and “rarity” of data-points reported in the information studied. The data were further analyzed using
csQCA logic and techniques and FS/QCA software (version 3.0; freeware available from: www.compasss.org;
Ragin & Davey 2014). In this article csQCA is chosen over fuzzy set qualitative comparative analysis (fsQCA)
because conflicts in data have a stronger impact on csQCA analyses than on fsQCA analyses (Schneider & Wage-
mann 2012). In other words, the high “penalties” that come from data conflicts in csQCA make it a better choice
for the theory–data matching process than fsQCA in which data conflicts are less obvious and give lower “penal-
ties” because of data calibration.

Table 2 provides insight into the qualitative differences in the outcomes and conditions observed.7 It should
be borne in mind that while QCA uses numerical symbols, it is a qualitative method. The numerical information
provided in Table 2 and throughout this article should be understood as providing descriptions of the data pat-
terns that underlie the dataset, but not as a simplistic reduction of the qualitative data obtained:

Table 2 Raw data matrix using csQCA scores

Case Conditions Outcomes

No Country Type PR PE R1 R2 R3 GI PI DN O1 O2

1 Australia Eco-financing 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 ?
2 Netherlands Eco-financing 1.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 ?
3 Netherlands Eco-financing 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 ?
4 United States Action network 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00
5 Australia Action network 1.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00
6 United States Eco-financing 0.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 1.00
7 Netherlands Certification 0.00 1.00 1.00 0.00 0.00 0.00 1.00 1.00 1.00 1.00
8 Australia Eco-financing 0.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 1.00
9 United States Action network 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00
10 Australia Action network 1.00 0.00 0.00 1.00 1.00 1.00 0.00 0.00 0.00 1.00
11 United States Eco-financing 1.00 1.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 1.00
12 United States Eco-financing 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 ?
13 Netherlands Action network 1.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00 ?
14 United States Certification 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00
15 United States Certification 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00
16 Australia Certification 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00
17 Australia Eco-financing 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 ?
18 Netherlands Action network 1.00 0.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 ?
19 Australia Certification 0.00 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00
20 United States Certification 0.00 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 1.00
21 Australia Certification 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00
22 United States Eco-financing 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 1.00
23 United States Action network 1.00 0.00 0.00 0.00 1.00 1.00 0.00 1.00 0.00 1.00
24 United States Eco-financing 1.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
25 Netherlands Action network 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 0.00 1.00
26 Australia Eco-financing 1.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00

csQCA, crisp set comparative analysis; DN, density of diffusion network; GI, government involvement in program; No, case
number; O1, the percentage attracted by a program of the full pool of prospective participants targeted; O2, the average
improvement in the behavior of its participants since joining the program; PE, stringency of program rule enforcement; PI,
private sector representative involvement in program; PR, stringency of program rules; R1, direct financial gain for partici-
pants; R2, exclusive leadership rewards for participant; R3, other exclusive rewards for participants; ?, no sufficient data for
csQCA.
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• A value of 0.00 indicates a category of scores where the condition or outcome is more absent than present,
or is completely absent. For example, in Case 2 the 0.00 score for R2 indicates that the participants do not
receive exclusive leadership rewards when joining the program; and in Case 1 the 0.00 score for R2 indi-
cates that participants receive modest or no leadership rewards when joining the program.

• A value of 1.00 indicates a category of scores where the condition or outcome is more present than absent,
or is completely present.

• A question mark (“?”) indicates there is no data or no trustworthy data available for some of the O2 scores.
These cases are excluded from the analyses that focus on this outcome.

Table 2 also indicates the geographical location of each case, and the type of voluntary urban climate gover-
nance program that fits it best (i.e. certification, eco-financing, or action network).

4. Findings

In what follows, the data will first be analyzed to gain an insight into which condition or combination of condi-
tions best captures the empirically observed variances in program performance. This iterative process of theory–
data matching allows a theory-informed heuristic framework to be developed that will help to explain how the
conditions interact to affect program performance (Pawson & Tilley 1997; Layder 2006; Pawson 2013). Following
this analysis, the data are analyzed to gain an insight into whether and how some conditions combine with others
in voluntary urban climate programs that show the desired outcomes. The various observations are discussed in
the following section.

4.1. Which heuristic framework best explains the observed outcome variance?
Table 2 indicates considerable variance in the data collected, and no obvious pattern stands out. For example, if
one only considers the stringency of the program rules, positive and negative associations are observed. That is,
Cases 1 and 21 show a negative association (the presence of stringent rules and low participation rates, the
absence of stringent rules and high participation rates, respectively); while Cases 5 and 12 show a positive associa-
tion (the presence of stringent rules and high participation rates, the absence of stringent rules and low participa-
tion rates, respectively). Merely “eyeballing” the data in this way provides good reasons for assuming that none of
the conditions alone are necessary or sufficient to attract a substantial number of participants (here considered as
at least 15 percent of the prospective pool over a 10-year period) (cf. Schneider & Wagemann 2012).

Building on set theory, a logical equation was used to calculate the variance in outcome observations captured
by different theoretical models. Models are made up of the various conditions that the literature (discussed above)
considers relevant for explaining voluntary program performance. The equation used to calculate the variance in
outcome observations is:

A*c + �A*d +B*e + �B*f
c + d + e + f

ð1Þ

A: overall solution coverage outcome O1; B: overall solution coverage outcome O2; c: positive observations
for outcome O1; d: negative observations for outcome O1; e: positive observations for outcome O2; f: negative
observations for outcome O2; and the “~” symbol indicates “denoted.”

To begin with, the total set of observed outcomes is 48 – that is, a set of 26 observations for the first outcome
(attracting participants) and a set of 22 observations for the second (changed participant behavior). Within these,
for the first outcome, four cases show a positive result and 22 show a negative result, while for the second out-
come, 19 cases show a positive result and three show a negative result.8 FS/QCA then allows us to calculate the
fit of the observed data with a predefined theoretical model. This is referred to as the “overall solution coverage”
of the analysis for sufficient conditions (Schneider & Wagemann 2012).9 In other words, if a dataset perfectly fits
the theoretical model – or if the model fully explains the relationship between the observed conditions and the
outcomes – the overall solution coverage is 1.00 (i.e. 100%). Likewise, if the model only explains half of the rela-
tionship between the observed conditions and the outcomes, the overall solution coverage is 0.50 (i.e. 50%). For
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example, a solution coverage of 0.50 for outcome O1 indicates that the theoretical model explains 50% of the pos-
itive observations for attracting participants, corresponding to two cases.

The overall variance captured by each model can then be calculated by adding up the various overall solution scores
for the sets of positive and negative observed results for the two outcomes, but correcting their contribution to the full
set of outcomes observed (n = 48; in Eqn (1), this is the sum “c + d + e + f”). Only empirical observations were used for
this process of theory–data matching – thus, the most complex solution from the csQCA analyses.10 Table 3 presents
the results of an iterative process of matching the different theoretical models with the empirical data obtained.

This iterative process commenced with an exploration of how much variance in outcome data was captured
by theoretical models made up of the individual core conditions identified in the literature review (step 1). For
each core condition, a full csQCA was performed for both outcomes of interest.11 As indicated in Table 3, none
of these theoretical models is capable of capturing the full variance in the outcomes observed. This is a result of
data conflicts when looking at the outcome data through the lens provided by a theoretical model made up of an
individual core condition. For example, Cases 1 and 2 show the same outcome data for outcome O1 (negative),
but show opposite observations for the stringency of enforcement (present in Case 1; absent in Case 2). It is not
surprising that none of these very simplistic theoretical models explain any of the observed variances in the out-
come data. After all, the literature review pointed out that the outcomes of voluntary programs are likely to be
caused by different interacting conditions (i.e. conjunctural causation).

In step 2 of the iterative process, the full set of conditions from the club theory perspective (Potoski &
Prakash 2009) were explored – that is PR * PE * R1 * R2 * R3 (here “*” indicates the logical AND). While the
club theory perspective captures a considerable part of the variance observed in the second outcome
(0.94 * 19/22 + 0.67 * 3/22 = 90%), its explanatory reach is too limited to capture the variance observed in the
first outcome. For O1 there are data conflicts like those observed for the individual conditions in step 1.12

In step 3, theoretical models made up of pairs of conditions were then explored, in which the full club theory
was treated as a condition. In this step, two theoretical models capture a part or even the full variance in the out-
come observations. That is, the model that combines club theory with government involvement in the voluntary

Table 3 Observed variance captured with different theoretical models

Theoretical models explored Overall solution coverage Variance captured (%)

Step Conditions O1 ~O1 O2 ~O2

1 PR N/A† 0.77 N/A N/A —

PE 0.24 0.41 N/A N/A —

R1 N/A N/A 0.82 N/A —

R2 N/A N/A 0.75 N/A —

R3 N/A N/A N/A N/A —

GI N/A 0.73 N/A N/A —

PI N/A 0.86 0.31 N/A —

DN N/A 0.91 0.38 N/A —

2 CTP‡ N/A 0.81 0.94 0.67 —

3 CTP*GI 0.50 0.91 1.00 1.00 92
CTP*PI N/A 0.86 0.94 0.67 —

CTP*DN 1.00 1.00 1.00 1.00 100
GI*PI N/A 0.72 0.88 N/A —

GI*DN N/A 0.91 N/A N/A —

PI*DN N/A 0.91 0.50 N/A —

4 CTP*GI*PI 0.50 0.91 1.00 1.00 92
CTP*GI*DN 1.00 1.00 1.00 1.00 100
CTP*PI*DN 1.00 1.00 1.00 1.00 100
GI*PI*DN 0.25 0.90 0.50 N/A —

5 CTP*GI*PI*DN 1.00 1.00 1.00 1.00 100

†For all instances of N/A: this is due to conflicting data – implying the theoretical model is too limited to explain any variance
observed. ‡CTP, club theory perspective: (PR * PE * R1 * R2 * R3).
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program captures 92% of all variance, and the model that combines club theory with the diffusion network
explains 100% of the variance. This singles out the latter model as being the most concise model that captures all
of the empirically observed variances in outcome data in this study.

Steps 4 and 5 explore more complex theoretical models made up of three and four conditions, respectively.
Here again, several models capture a part or even the full variance in outcome observations. Upon closer inspec-
tion, however, these are variations on the models identified in step 3. After all, following set logic, a concise
model that is found to have a perfect fit will still have a perfect fit when it is expanded with more conditions. For
the remainder of this article the most concise model capturing all of the variances uncovered in step 3 is used in
the csQCA analyses that follow – that is, PR * PE * R1 * R2 * R3 * DN.

Which condition(s) or combination(s) of conditions best explain the observed outcome variance?
Following established QCA practice, the data are first analyzed to identify the necessary conditions before expos-

ing them to more complex analysis to identify the configurations of sufficient conditions (Rihoux & Ragin 2009,
Chapter 5, Box 8.1; Schneider & Wagemann 2012, Chapter 11). Again, for the reasons just explained, the theoretical
model “PR * PE * R1 * R2 * R3 * DN” is used for this analysis. For a condition to be necessary for the outcome, the
membership scores of the outcome need to be a perfect subset of the membership scores of the condition. Table 4
presents the results of the analysis for the necessary conditions for outcomes O1 and O2 from the csQCA data;
Table 5 presents the results of the analysis for the necessary conditions for the outcomes ~O1 and ~O2 from the
csQCA data. Here the “~” symbol indicates “negated,” and thus the absence of an outcome or condition.

For necessary conditions, two issues are of importance: consistency and coverage. Consistency indicates how
strongly the condition relates to the outcome. In other words, if a hypothesized relation between a condition and an
outcome is not consistent (where the advised cut-off point for consistency is a score of 0.90), the hypothesized relation
cannot be supported by the data as being necessary (Rihoux & Ragin 2009, p. 45). Coverage indicates how relevant the
condition is to 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 (has a low coverage score) it can be considered to be trivial in causing the outcome (see
also Schneider & Wagemann 2012, Chapter 9). Another way to distinguish between relevant and necessary conditions
is to assess whether the data are skewed toward conditions that have high scores for both the condition and the out-
come. If they are, this suggests that such conditions may pass the test for both necessity and sufficiency, and are likely
to be trivially necessary conditions in achieving this outcome (Schneider & Wagemann 2012, pp. 232–237).

Tables 4 and 5 indicate that various conditions have a consistency score of 0.90 or above but have a low coverage
score and are likely to be trivially necessary conditions: PE and R1 for outcome O1, and ~DN for outcome ~O2. Two
conditions have a consistency score of 0.90 or above and a high coverage score, and are likely to be necessary conditions:
DN for outcome O1, and ~DN for outcome ~O1. This indicates that a strong diffusion network is a necessary condition
for the programs that have achieved a desired number of participants and that a weak diffusion network is a necessary
condition for programs that have not achieved a desired number of participants. While the tables indicate a symmetrical
relationship for DN and O1 (and thus ~DN and ~O1), they also indicate that this symmetrical relationship cannot be
assumed for any other condition and outcome. For example, while PE and R1 are likely trivially necessary conditions for
outcome O1, ~PE and ~R1 are not for outcome ~O1. Again, this asymmetry was to be expected given that earlier
research has indicated conjunctural causation in voluntary program performance.

Table 4 Necessary conditions for outcomes O1 and O2

Conditions Outcome Coverage Coverage

O1 O2

Consistency Consistency

PR 0.25 0.06 0.63 0.77
PE 1.00 0.23 0.75 0.86
R1 1.00 0.19 0.81 0.87
R2 0.25 0.14 0.25 0.67
R3 0.5 0.14 0.56 0.82
DN 1.00 0.67 0.38 1.00
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Having studied the data for necessary conditions, the next step is to examine them for sufficient conditions.
For a condition or a configuration of conditions to be sufficient to cause the outcome, the set membership scores
of the condition or configuration of conditions need to constitute a perfect subset of the membership scores of
the outcome.13 Tables 6 and 7 present the results.

Table 6 indicates that two configurations are related to outcome O1 (configurations I and II). These configu-
rations (the “solution”) indicate that voluntary urban climate programs that have attracted 15 percent or more of
the full pool of participants they target over a 10-year period, or are on track to do so (O1), are characterized by:

• Lenient rules, stringent enforcement, assured financial rewards for participants, no leadership rewards for
participants, and a dense diffusion network (I); or,

• Stringent rules, stringent enforcement, assured financial rewards for participants, leadership rewards for
participants, other rewards for participants, and a dense diffusion network (II).

The solution coverage (1.00) is high (Ragin 2008), and this indicates that the solution (the full set of configu-
rations) relates favorably to the outcome observed (see Schneider & Wagemann 2012, section 5.3). The solution
consistency (1.00) is also high, and this indicates that the solution is of high empirical importance in reaching the
outcome. Table 6 also indicates that seven configurations in four clusters (III.i, III.ii, IV.i, IV.ii, V.i, V.ii, and VI)

Table 5 Necessary conditions for outcomes ~O1 and ~O2

Conditions Outcome Coverage Coverage

~O1 ~O2

Consistency Consistency

~PR 0.22 0.23 0.00 0.00
~PE 0.41 1.00 0.33 0.20
~R1 0.23 1.00 0.33 0.25
~R2 0.73 0.84 0.33 0.08
~R3 0.45 0.83 0.33 0.13
~DN 0.91 1.00 1.00 0.23

Table 6 Configurations of conditions associated with outcomes O1 and O2

Condition Configurations

O1 O2

I II III.i III.ii IV.i IV.ii V.i V.ii VI

PR. ø ● ● ● ● ø ● ø
PE. ● ● ● ø ● ● � �

R1. ● ● ● ● ● ●
R2. � ● � � ● ø
R3. ● ● ● ● ● ●
DN. ● ● ● ●
Raw coverage 0.75 0.25 0.31 0.06 0.31 0.13 0.13 0.06 0.19
Unique coverage 0.75 0.25 0.25 0.06 0.25 0.06 0.06 0.06 0.06
Consistency 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Overall solution coverage 1.00 1.00
Overall solution consistency 1.00 1.00

The results of a set theoretic analysis for outcomes O1 and O2. The 11 core configurations (I–XI) are the logically reduced
empirical observations of conditions that are sufficient for causing the outcome under scrutiny. Large full circles (●) indicate
core causal conditions that must be present to cause the outcome; large crossed out circles (�) indicate core causal conditions
that must be absent; small full circles (●) indicate contributing causal conditions that must be present to cause the outcome;
and small crossed out circles (ø) indicate contributing causal conditions that must be absent. Fiss (2011) provides a highly
accessible discussion of this notation.
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are related to an improvement in participants’ behavior of at least 20 percent since they joined the voluntary
urban climate program (O2). The solution coverage and solution consistency are again high (both 1.00).

Table 7 indicates that seven configurations in three clusters (VII.i–VII.iv, VIII.i, VIII.ii, and IX) are related to a
failure to attract at least 15 percent of the pool of prospective participants (~O1). The solution coverage and solu-
tion consistency are both high (1.00). Table 7 further indicates that two configurations (X and XI) are related to a
lack of improvement in participants’ behavior of at least 20 percent since they joined the voluntary urban climate
program (~O2). The solution coverage and solution consistency are high (1.00). Tables 6 and 7 further indicate
core causal conditions that must be present or absent in causing the outcome (indicated by large circles in the
tables), and contributing causal conditions (indicated by small circles in the tables). The core causal conditions in
Tables 6 and 7 present what in QCA is termed the “intermediary solution,” while the core causal conditions com-
bined with the contributing causal conditions present the “complex 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 this study the counterfactuals used were based on the assumptions identified in the literature
discussed earlier in the article, resulting in the intermediary solution (Fiss 2011). It should be noted that, while the
intermediary solution may look “simpler” than the complex solution, it provides less categorical delineation.

5. Discussion: Further exploration of the diffusion network perspective

The raw data (Table 2) provide empirical evidence for a recurring assumption in the literature on voluntary pro-
grams. Voluntary programs that indicate good performance in terms of attracting participants by no means
always also indicate good performance in changing the participants’ behavior, and vice versa. This indicates that
various metrics are required to assess the overall performance of a voluntary program – that is, the extent to
which it helps to address the societal problem it targets (Borck & Coglianese 2009; Potoski & Prakash 2009; van
der Heijden 2012). The iterative steps of data–theory matching provide evidence for other core assumptions in
the literature on voluntary program performance. That is, various conditions interact in how they affect program
performance (conjunctural causation), and different theoretical models can explain program performance (equi-
finality) (Fowler & Rauch 2006; Thøgersen 2010; Boyd & Ghosh 2013).

Table 7 Configurations of conditions associated with outcomes ~O1 and ~O2

Condition Configurations

~O1 ~O2

VII.i VII.ii VII.iii VII.iv VIII.i VIII.ii IX X XI

PR. ● ● ● ● ● ● ●
PE. ● ● ø ø ● ● �

R1. ● ● ● � � ● ●
R2. ● ● ● �

R3. ● ● ● � ●
DN. � � � � ● � �

Raw coverage 0.50 0.45 0.36 0.23 0.09 0.05 0.05 0.67 0.33
Unique coverage 0.14 0.05 0.09 0.09 0.09 0.05 0.05 0.67 0.33
Consistency 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Overall solution coverage 1.00 1.00
Overall solution consistency 1.00 1.00

The results of a set theoretic analysis for outcomes ~O1 and ~O2.15 The 11 core configurations (I–XI) are the logically
reduced empirical observations of conditions that are sufficient to cause the outcome under scrutiny. Large full circles (●)
indicate core causal conditions that must be present to cause the outcome; large crossed out circles (�) indicate core causal
conditions that must be absent; small full circles (●) indicate contributing causal conditions that must be present to cause the
outcome; and small crossed out circles (ø) indicate contributing causal conditions that must be absent. Fiss (2011) provides a
highly accessible discussion of this notation.
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Another important finding to report here is the consistency of empirically observed data asymmetry. That is,
this study uniquely indicates that what contributes to positive program performance when it is present cannot be
assumed to negatively affect program performance when it is absent. For example, in configuration I lenient pro-
gram rules were observed, while in configuration II stringent ones were observed. Both configurations neverthe-
less relate to the same positive outcome: O1. Somewhat similarly, Tables 4 and 5 provide unique empirical
insight into the complex relationship between program rules and their enforcement, and program performance.
This complex relationship was suggested by Potoski and Prakash (2009) in their club theory perspective, but has
thus far not been empirically observed in a single study. This study indicates that the effect of rules, enforcement,
or both, depends not only on their stringency, but also on how both strict and lenient rules and enforcement are
combined with other conditions, such as the value of rewards offered to program participants.

5.1. The importance of the theory–data matching process
The process of theory–data matching illustrates how QCA can be applied to explore the explanatory value of dif-
ferent theoretical models for a specific set of empirical observations (cf. Rihoux & Ragin 2009; Schneider &
Wagemann 2012). In addition to serving as an illustration of how QCA can be used for this purpose, the process
has provided unique insights that will help to give a better understanding of program performance – and, related
to this, program design and implementation.

Table 3 indicates that one of the dominant theoretical frameworks for understanding voluntary program per-
formance, the club theory perspective (Potoski & Prakash 2009), has limited explanatory power for the data
obtained in this study. While it helps to explain a large part of the variance in observed outcomes (81 percent of
~O1; 94 percent of O2; and 67 percent of ~O2), it is not powerful enough to explain all of the variances, and is
unable to explain any of the variances of outcome O1. A more complex theoretical model is required for the data-
set underlying this study. The process of theory–data matching was helpful in finding the most concise model to
explain the full variance in the outcomes observed.

In the process of theory–data matching it was found that, as a sole condition, the role of public or private
actors in the development and implementation of the voluntary programs in the study is irrelevant for under-
standing the variances in observed program outcomes for the set of cases studied (Table 3). This indicates that it
should not be taken for granted, ex ante, that the “publicness” or “privateness” of voluntary programs is related
to their outcomes – as is sometimes done (Gibson 1999; Morgenstern & Pizer 2007; Ronit 2012). That having
been said, within the diffusion network perspective, the sponsorship of a voluntary program by an authoritative
industry body (privateness) or governmental agency (publicness) is considered to matter. The process of theory–
data matching further indicated that the type of diffusion network met by the voluntary programs studied is of
relevance to understand their performance. Here it should be noted that, by itself, the type of diffusion network
has little explanatory value (see Table 3); however, how the diffusion network combines with other conditions
(conjunctural causation) helps to explain program performance within the set of cases studied.

5.2. The role of the diffusion network
The subtle role of the diffusion network in explaining voluntary program performance in the set of cases studied
becomes clearer in the csQCA analyses (Tables 4–7). While it was found to be a necessary (and symmetrical)
condition for outcomes O1 and ~O1, it was not a necessary condition for outcomes O2 and ~O2. Nevertheless,
the type of diffusion network plays a role in 10 of the 18 configurations that result from the analyses for sufficient
conditions, and, of those, it was a core causal condition in nine configurations. In other words, the type of diffu-
sion network is critical to understand the performance of the 26 voluntary programs studied. Based on the
research presented here it may be expected that the denser a diffusion network, the more positively it affects pro-
gram performance, but this depends on the program design conditions with which it interacts.

To gain a better understanding of the workings of the diffusion network in the set of cases studied, it is help-
ful to discuss two typical examples of diffusion networks from this set (this discussion draws largely on the pro-
gram and interview data). First, of the full set of programs studied, three have a highly comparable design:
voluntary building certification. These voluntary programs allow property owners to have their buildings assessed
against criteria that go above and beyond mandatory requirements for energy efficiency and waste reduction.
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Buildings need to meet a minimum number of criteria if they are to be certified. These programs are BREEAM-
NL in the Netherlands (Case 7), Green Star in Australia (Case 19) and LEED in the US (Case 20).14 The pro-
grams are all developed and implemented by private sector actors, but have the support of the national govern-
ment. While they seek to attract participants and improve their performance in very similar ways, the Dutch and
the Australian cases face a dense diffusion network, while the US case faces a weak diffusion network. This is
because these certification programs are normally suited to high-end commercial projects in the central business
districts of major cities (van der Heijden 2015a). In the Netherlands, a geographically small, densely populated
country, there are only a handful of cities and developers the administrators of BREEAM-NL can reach out to
when marketing their program. In Australia, a geographically large but highly urbanized country (over 80% of
the population resides in the 10 largest cities), there are, again, only a handful of cities to which the administra-
tors of Green Star can reach out. In the US, however, program administrators must target a very large number of
cities with central business districts when seeking participants for LEED. The programs in the Netherlands and
Australia have been reasonably successful in attracting participants (see also Table 2), while the program in the
US has not. Not only does it face a much larger set of prospective participants, but the prospective participants
are likely to be less well-connected than their counterparts in BREEAM-NL and Green Star and are also simply
less likely to be exposed to buildings constructed or retrofitted under these programs – prospective participants
will likely feel less (commercial) pressure to join LEED than their counterparts in the Netherlands and Australia.

A second example of how the diffusion network may contribute to program performance can be found in
another set of programs in the study that also show a highly comparable design, as well as a comparable context
and set of actors involved: two action networks in Australia. In these voluntary programs, local governments col-
laborate with local property owners and help them overcome barriers that stand in the way of retrofitting existing
commercial property (van der Heijden 2016). These programs are the Better Building Partnership in Sydney,
Australia (Case 5), and 1,200 Buildings in Melbourne, Australia (Case 1). The Better Building Partnership initially
targeted a small group of some 14 property owners who together own approximately 50 percent of the commer-
cial property in Sydney’s central business district (some 100 buildings); 1200 buildings targeted a pool of
500 property owners who together own about a third of the commercial property in Melbourne’s central business
district (some 1,200 buildings). Again, the type of diffusion network may be a critical factor here in understand-
ing why the former case was successful in attracting participants and achieving improved behavior, while the lat-
ter was not. The pool of 14 property owners targeted by the Better Building Partnership are all professional and
major property owners, are well-connected as a group, and are direct competitors because their core business is
developing and leasing property. In short, they are a very tight knit pool of (prospective) participants. The
500 property owners targeted by 1,200 Buildings could not be more different. A large number of them are
owner-occupiers that own a single building, use their properties to house their own businesses, and are not com-
peting for a market of clients (tenants or buyers). In short, they are a very loose pool of (prospective) participants,
likely consisting of subgroups with different needs (van der Heijden 2017).

6. Conclusion

This article has introduced the diffusion network perspective as a critical condition to understand voluntary pro-
gram performance. Applying an adaptive theory approach (Layder 2006) and realist evaluation practice
(Pawson & Tilley 1997; Pawson 2013), the diffusion network perspective was found to complement the club the-
ory perspective (Potoski & Prakash 2009) to explain the empirically observed full variance in the outcomes of
26 voluntary urban climate programs from Australia, the Netherlands, and the US. As with any research, this
finding should be understood in light of the methods applied and the data collected. Limited by the area of
research (the built environment), the geography (three advanced economies in the global north), and the
research methodology applied (QCA) the conclusions should be understood as “moderatum generalizations”
rather than empirical generalizations (Payne & Williams 2005). In other words, studies of voluntary programs
in other policy areas, other countries, or both, may also find an impact of the diffusion network on voluntary
program performance, but the exact impact found will likely be different from the detailed impact observations
reported here.
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This then leaves me with a final question: Why is the diffusion network critical in the set of cases studied in
this article? The answer to that question relates to the diffusion of innovations literature (Rogers 1995; Rogers
et al. 2005). This literature holds that any innovation – be it a novel technology, a new form of behavior, or an
original voluntary program – needs to be accepted by a specific part of the market it targets before it can move
from niche solution to mainstream practice. Communication about the innovation is critical here, and this is
affected by the size of the pool of prospective participants, whether this pool is homogeneous or heterogeneous,
the frequency of communication about the innovation, the type of communication channel, whether or not the
innovation is supported by an authoritative industry body or government agency, and whether or not the early
market is well connected to the majority market. The diffusion network perspective proposes that in combination
these factors will contribute to voluntary program performance, depending on how they combine with program
design, actor, and context conditions.

When it comes to achieving low carbon building and city development, voluntary program administrators are
likely to face a large pool of prospective participants, a heterogeneous market, or both. A critical problem of the
built environment is that it has a very long tail: many small voluntary improvements are possible in hundreds of
millions of individual buildings owned by hundreds of millions of individual property owners (United Nations
Environment Programme 2009). This means that power laws do not hold here. Power laws, more popularly
known as the 80/20 rule, build on the idea of scale variance, and argue that by capturing the small group of, for
example, top carbon emitters (the “20 percent,” the relatively small number of major consumers or producers, or
the “head”), the vast majority of carbon emissions is addressed (the “80 percent”), and that the remaining small
percentage of carbon emissions is produced by a very large group (the “tail,” see Kane 2014). Unlike many other
sectors, there is no “head” in the construction and property sectors that is responsible for the vast majority of
consumption or emissions. The built environment is not characterized by “winner takes all” markets and pro-
cesses, which appears to be a necessary condition in order for voluntary programs that follow an exclusive club
model to achieve promising outcomes.

This, then, is the key finding for policymakers that flows from this study. Voluntary programs may help to
address societal problems in policy areas characterized by heterogeneous markets of prospective participants, par-
ticularly where there is a chasm between the early and the majority markets. In such markets it is essential, how-
ever, that voluntary program administrators understand that a one-size-fits-all voluntary program or marketing
strategy for a program will not yield the desired results in attracting participants. Different market segments need
to be served with tailored programs – an approach that may also help to overcome the undesired outcomes of
inter-program competition (Fransen 2011). This de facto implies that the (large) heterogeneous market must be
divided into more (and smaller) homogeneous sub-markets. Alternatively, different market segments can be tar-
geted using different marketing strategies. This will help to make it clear to the majority market (or other market
segments) why and how the early adopters have experienced advantages from joining the voluntary program, and
how these advantages translate to players in the majority market.

For academics, the key finding of this study is that the diffusion network perspective provides another piece
of the puzzle to understand voluntary program performance – but that this perspective is by no means superior
to other perspectives, and most likely is best understood when studied as part of a larger theoretical model. This
article has mainly illustrated how a program has been helped to attract participants (outcomes O1 and ~O1) in
the set of cases studied, but the csQCA analyses indicate that the diffusion network also affects other voluntary
program outcomes. For example, all programs in which participants did not improve their performance as
expected were characterized by a weak diffusion network (~O2). More work is thus required to understand the
exact impact of the diffusion network on voluntary program performance.
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Notes

1 It should be noted here that these three contextual conditions are related and mutually reinforce each other (Choumert
et al. 2013). Higher levels of economic development, for instance, are often related to higher levels of literacy and educa-
tion, which typically indicate greater awareness of environmental problems. Higher levels of economic development are
often also related to higher levels of mandatory environmental legislation, and such legislation may make citizens further
aware of environmental problems and the need to address these; in combination, these factors are likely to contribute to
societal pressure.

2 Online Appendix A in Appendix S1 provides a step-by-step discussion of the various analyses carried out. The number
and length of the Online Appendixes in Appendix S1 may seem unusual to scholars unfamiliar with QCA. Standard
QCA practice requires the underlying data, as well as the research steps taken and the choices made, are transparent
(Ragin 2008; Rihoux & Ragin 2009).

3 The results of the QCA analyses indicate that the cases do not cluster around country characteristics. This suggests that
the contextual conditions (i.e. existing legislation and regulation, economic circumstances, and societal pressure) are
indeed sufficiently constant among these countries not to have a noticeable impact on program performance.

4 Online Appendix B in Appendix S1 provides brief summaries of the cases studied.

5 For those less familiar with QCA, conceptually this may resemble a program output rather than program outcome. QCA,
however, strictly uses the term outcome for “dependent variables” and output for “independent variables.” In this article,
I keep to the QCA terminology.

6 Online Appendix C in Appendix S1 provides an overview of the codes used.

7 See online Appendix A in Appendix S1 for a calibration of the conditions and outcomes.

8 It should be noted that the variance in outcomes observed is skewed toward negative outcomes for O1 and positive out-
comes for O2. The lack of variance in outcomes observed is not expected to affect the theoretical implications of the arti-
cle (i.e. the relevance of including a diffusion of innovations perspective in studying voluntary programs), but it may
affect the generalizability of the empirically observed patterns (Payne & Williams 2005; Schneider & Wagemann 2012).

9 See further online Appendix A in Appendix S1.

10 See further online Appendix A in Appendix S1.

11 See online Appendix A in Appendix S1.

12 More concise versions of the club theory were also explored: for example, a model where all rewards were added up, as
well as models where only an individual reward or pair of rewards was included. All of these models capture less variance
in the observed outcomes than the club theory model presented here.

13 Because of space limitations, the full analyses for sufficient conditions for the outcomes O1, O2, ~O1, and ~O2 are pre-
sented in online Appendix A in Appendix S1.

14 All of the cases are discussed at some length in online Appendix B in Appendix S1.

15 See further Online Appendix A in Appendix S1.
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