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Abstract

The paper advances a conceptualization of susiaipab urban regeneration as
communicative practice taking place within networkf social actors. To
demonstrate the potential of this perspective, wap@se an interdisciplinary
methodology integrating social network analysigrfreociology and multi-criteria
decision analysis (fuzzy logic) from operations eaash to calculate a
sustainability communicator score for each actorolwed in a regeneration
network. The score is based on three dimensiossistainability vision (relying
on the three pillar model of sustainability), anfiad network influence dimension
(based on organizational practice and decision-ngagbsition) and an informal
network influence dimension (drawing on degreewkehness, eigenvector and
closeness centrality measures from social netwarklyais). The framework
allows the identification and ranking of sustaitiéopicommunicators, based on
the preferences of specific users, while also atigwfor variable degrees of
vagueness. We illustrate the methodology by meérss aase study of a social
network of actors (N=28) involved in the sustaimatdgeneration of a brownfield
site in Porto Marghera, Venice, Italy. The methodglis expandable beyond the
actor level to allow for the ranking of more compleetwork configurations for
promoting sustainability.

Keywords. sustainability, urban regeneration, social netwakalysis, fuzzy logic,
sustainability communicators
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1. Introduction

It is widely recognized today that the discoursesostainability, whether global or local, is
in some uneasy relationship with the practices ahaging natural and human resources
(Becker et al., 1999). Researchers concerned hatlsustainability of urban regeneration
have similarly noticed a persistent gap betweenhb#oric of sustainable development and
its real-life application (Dixon, 2006; Dixon et,a@2013). On the one hand, sustainability
exists at the level of policy formulation, in whithe rationales and aims of sustainable
regeneration are stated in conceptual and polityde(Nathanail, 2011). On the other hand,
the actual regeneration practices and the susiigpautcomes of regeneration processes
are under the influence of various contextual ‘®iting forces” such as economic
imperatives, legislation and various governmenicges (Doak and Karadimitriou, 2007a).

Scholars have pointed out that the power of sustdlity “lies in the discourses
surrounding it, rather than in any shared substaijti.] value it may have.” (Redclift, 2007,
p. 71). Other scholars have advanced a metathealrahderstanding of sustainability, in
which communication and dialogue are seen as actunalitions of implementing social
sustainability (Ahman, 2013).

In this article, we built on Ahman’s insight andsitahat between the rhetoric of
sustainability and the reality of translating susaility into practice there is a relational
social space that connects discourse and praatiogidplays its own logic (Bodin et al.,
2011). This space is inhabited by actor networks éine complex configurations of
individuals and organizations that transform “ided@e concrete reality” (Cannone, 2009, p.
239) and “generate meaning which is then embodiedmatter” (Doak and Karadimitriou,
2007a, p. 210). Actors do not act in a random taghiowever, but on the basis of practices
of communication (Redclift, 2007, p. 73) by whiatias seek to accomplish their goals.
Goals and actor networks can thus be seen as thedmponents of the relational space in
which sustainability is thought-out and worked-butsocial actors.

Our goal is to open up the relational space of camioating sustainability to analytical
scrutiny and quantification. This is important besa it transforms our understanding of
sustainability from being a property of stakehoddgerits working as a process of persuasion.
In the latter, each stakeholder is not an isolbester of a certain sustainability vision or
discourse, but a communicator who can potentiatwey that vision to others and persuade
them to act in light of a certain discourse of aungbility. This approach offers thus an
alternative way to promote sustainability in urlbageneration by means of social
persuasion. The first step, which is undertakahispaper, is to identify the stakeholders
who can act as the most promising “persuaders’hat\are called here sustainability
communicators. Subsequent steps are to explom@thenunication ties, the configurations
of sustainability communicators and the behaviodnainges produced by communication,
but these are the topics of future research.

The specific objective of the paper is to developeathodological framework to
identify and rank sustainability communicators witBocial networks. Since sustainable
regeneration activities are carried out by actarbedded in social networks, we aim to
identify those actors who endorse sustainability are also influential within their
regeneration networks. The latter seem to be baség to communicate and potentially
influence other actors to move towards sustairtgbiiregeneration projects. The framework
is developed based on social network analysis (ShW)multi-criteria decision analysis,
fuzzy logic in particular, and is illustrated vixase study.

Our study begins with a discussion of sustainahditd briefly shows how this concept
can be conceptually linked to networks of commutioca The third section shows in detail
the methodological steps involved in integratingASihd fuzzy logic. The fourth section
illustrates the results obtained with data fromasecstudy of sustainable regeneration in Porto



Marghera, Venice, Italy, while the conclusions aodsible ways forward are outlined in the
final section.

2. Sustainability: From Discour se to Communication

It is nowadays a trite observation to remark ondtreceptual fuzziness and often
oxymoronic nature of the sustainability concepterEhare vigorous efforts underway to
critique and clarify the ideological undertonesostainability at global (Redclift, 2007) and
local levels (Lorr, 2012). Still, the concept conies to be employed and its users borrow
from different sustainability discourses when aiating their development goals. While
these discourses continue to be important in their right (Ahman, 2013), researchers may
gain a better understanding of what sustainabiiyy mean in practice by looking at how it
becomes an object of communication among actofer8ériefly sketching the theoretical
background of this proposed concept, we reviewctlieent understandings of sustainability.

2.1 Contemporary understandings of sustainability
It has become common practice to discuss sustéiigabioperational terms, by
distinguishing different themes or dimensions dtainability. Littig and Griel3ler (2005)
distinguish between one-pillar and three- or mpiller models. The former emphasize the
ecological dimension of sustainability and subaatiereconomic and social goals to the need
of making human society environmentally sustainable

Multi-pillar models recognize the existence of s#tsustainability goals that need to
be pursued simultaneously rather than competitiiedy example, there are two alternative
three-pillar models of sustainable development @DjX2006). The first is the well-known
“three pillar model” (Elkington, 1999, 1994) thatsames a balancing of economic
performance, social justice and wellbeing and @mvirental protection (see Figure 1a). The
second model is composed of the same three pMétlsthe noteworthy difference that it
also recognizes the environmental and social liofilssconomic growth (Dixon, 2006) (see
Figure 1b).

Figure la. [Approximately here] The Figure 1b. [Approximately here] The
three pillars of sustainability (focus on three pillars of sustainability (focus
balance) on limits)

There are, however, also sustainability modelsuiidlg four or even more dimensions.
Omann and Spangenberg focus on the social pilduwadd an institutional dimension to
sustainability (2002), Stoilkov-Koneski (2015) unsores the importance of the social and
cultural context, while Littig and Griessler (200B¢lude the cultural-aesthetic, religious-
spiritual, or political-institutional pillars undéne umbrella of sustainability. Scholars have
therefore not limited their attention to the thpeéar model, although this is still the most
common conceptualization (Ahman, 2013).

The three pillar understanding of sustainabilitg bhéso been adopted in brownfield
remediation and regeneration research. Hou andahbda (2014) operationalize the three
pillars for sustainable remediation by linking #r@vironmental aspect to reducing the risk of
harm from contamination and minimizing the secopdatverse effects of remediation and
the economic pillar to the cost of remediation afs to the impact of site restoration on the
surrounding economy. The authors acknowledge bigasacial pillar, including worker
safety, community impacts, stakeholder engagenpebljc participation, environmental
justice and social inclusion, has received thetlatisntion in brownfield management (Hou
and Al-Tabbaa, 2014).
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Sustainable brownfield regeneration is definecenmss of the three pillars as “the
management, rehabilitation and return to beneficsal of brownfields in such a manner as to
ensure the attainment and continued satisfactidrufan needs for present and future
generations in environmentally sensitive, econoltyiegable, institutionally robust and
socially acceptable ways” (Rescue, 2003). Nathggai 1, p. 1085) distils from the work of
CABERNET seven principles of effective (and potaityi sustainable) regeneration which he
labels as follows: “people matter”, “places for pkd, “having a shared vision is vital”,

“there is nd in team”, “build and they will come”, “waste is esource in the wrong place”
and “leaders serve others now and in the futurath\éhe exception, all these invoke the
participation of stakeholders in one form or anaothe

It is common in the brownfield revitalisation lisgure to consider stakeholder
involvement as one of the “vital [components] istainable development” (REVIT, 2007, p.
11). Sustainable development strategies thatdectiakeholder inputs and contributions are
defined as a key requirement within several Europeaearch networks and projects (Cundy
et al., 2013; Harclerode et al., 2015). The undeglgxpectation appears to be that by their
involvement in regeneration, stakeholders will figrito the table” (Doak and Karadimitriou,
2007a), and force the consideration of, a diveisitgconomic, social, environmental or
institutional interests, that will make the processre robust and sustainable.

To conclude, sustainability scholars have achiatddast a partial consensus on the
need to recognize the multiple pillars of sustailitgbmost often identified as the social,
economic and environmental dimensions of sustagndélelopment. At the same time, they
have come to regard the involvement of stakeholdergng diverse needs, expectations and
representations, as key in moving towards sustdityabVe contend that further progress
can be achieved by integrating the two and conisigdrow different visions of sustainability
(in terms of the three pillars) can be communicatedng stakeholders jointly involved in
regeneration practices.

2.2 Sustainability as networked communicative practice in regeneration

The concept of network has been increasingly usele social sciences and in emergent
cross-disciplinary fields to make sense of the dempelationships between space, matter
and social structures in the process of (re)devedpprban land (Doak and Karadimitriou,
2007b). Networks have been made responsible fér\otous and virtuous outcomes in the
land redevelopment process.

An example of the former is found in the resporfsin@ development industry to the
sustainability agenda in the UK (Dixon, 2006). ke particular case of sustainable buildings
and energy efficiency, a “circle of blame” was atveel. It connects different actors who shift
the blame from one to the other: investors do notlfsustainable development because they
perceive a lack of market demand, while those whaoltrepresent the demand (the users or
occupiers) see themselves constrained in choosstgisable buildings where to live. In
turn, the constructors would build such buildings place the blame on developers who do
not ask for them. Finally, developers would pressstistainable development but assume in
turn that investors would not pay for sustainafpilithe cycle thus repeats itself with each
actor passing onto the next the responsibilitytifiernon-sustainability of property
redevelopment (Dixon, 2006).

There are also virtuous relationships, such ashhenels identified by Hou and Al-
Tabbaa (2014) through which site owners or managersary consultants, top management
and regulators demand that remediation processssdb@nable. But the relationship
between those who make sustainability requestsras® who would act upon such requests
is not always straightforward. For example, afkiag whether sustainability has left any
imprint on brownfield regeneration processes inUike Lombardi et al. (2011, p. 273)
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observe that “documents guide, but people implemegggneration—and the disparate
conceptualisations of stakeholders demonstrate legsrcoherence than policy”.

There is a clear need for a unitary concept thatxcalge the gap among actors
involved in managing sustainability in urban regatien processes. Based on recent
theoretical advances in the land management litergDoak and Karadimitriou, 2007a,
2007b), we propose the concept of social netwodkthe notion of sustainability as
networked communicative practice.

By definition, a “social network consists of a eételations that apply to a set of social
actors, as well as any additional information arsthactors and relations” (Prell, 2011, p.
31). Communicative practice means that human utatetsgs and values related to
sustainability “are socially constructed through communication with others and the
collaborative work this involves” (Healey, 1996,21.9).

The distinguishing characteristic of social netwgoiktheir relational character
(Wasserman and Faust, 1994). Conceptualizing ands@roblem in social network terms
means going beyond the characteristics of isolatgigiduals (such as age, profession,
stakeholder category etc.) by taking into accownt dividuals (or other social entities) are
related to each other (Emirbayer and Goodwin, 1994gusing on patterned relationships in
addition to any other characteristics that indialduor groups may have, opens up a whole
range of intriguing possibilities of conceptualgihuman thought and action, including those
related to sustainability. Scott (2014) summaribespromise of analysing social networks in
terms of their ability to identify and coordinatalssholders, build knowledge via diffusion,
allocate resources and include a diversity of Wwiogproducing social and ecological
sustainability.

The study of social networks — or social networllgsis - is the exploration and
measurement of how “resources, goods and inform#éoev through particular
configurations of social ties” (Bodin et al., 20J1,10). The terms used by brownfield
remediation and regeneration researchers, suatirae$”, “demands”, “pressures” or
“disparate conceptualizations”, can be translatéal the language of SNA.

The basic unit in SNA is not the individual butteusture composed of a set of
individuals and the connections among them (Wassermnd Faust, 1994). The connections
can be of different kinds, including similaritiegicial relations, interactions and flows
(Borgatti et al., 2009). Each of these relationstuan be investigated at multiple levels: at
actor level, by looking at and comparing how eattiorais connected to others; at network
level, by describing the patterns that charactetieenetwork as a whole irrespective of the
positions of individual actors; and at subgroupelewhere the question is whether there are
certain subgroups who are more strongly interrdlategernally than to the rest of the network
(Prell, 2011).

All of the above concepts characterize the inforstialcture of a social network,
namely the actually existing communication ties aghactors. In a regeneration project,
however, there are also formal relationships, kaneple between decision-makers and those
who implement decisions. Both the informal andftirenal aspects need to be taken into
account when describing a social network.

This approach assumes that sustainability is stiagdyg interpreted by different actors
(Mcalpine and Birnie, 2007) and, at the same tittna, in any given group of stakeholders
there is a substantial range of demands, goalpareptions (Doak and Karadimitriou,
2007a) related to sustainability. Our aim is to teeconcept of social networks to assess
how sustainability can be communicated among aaterdved in regeneration. The
proposed framework includes the sustainabilityonsiof actors and the formal and informal

! To stay true to Scott’s contribution, it needs éorpted that he reviews the uses of SNA in relation
environmental governance and sustainability in ptdelevelop a critique and alterative conception.
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channels by which these visions can be communicsfedhen assign sustainability
communicator scores for each of the actors invoimednetwork and rank them in terms of
their scores.

In this article, we choose to focus on one leveldg and one kind of tie
(communication). The individual actor is one of thest common levels of analysis in the
SNA literature applied in environmental managen{Bodin and Prell, 2011) and it parallels
in methodological terms the widespread use of gur@search on remediation and
regeneration practitioners (Dixon, 2006; Hou anélTAbbaa, 2014). The score and resulting
ranking of individual actors is certainly only ofseet of sustainability as communicative
practice in networks. By building on it, researchand practitioners can unfold their
imagination in constructing more elaborate intageatlesigns that would also take into
account subgroups of actors or even whole netw@fk8odin and Crona, 2009, see chapters
9to 13).

3. Methods

Based on the previous considerations, the framewoonkanking sustainability
communicators is built out of the following threengnsions: sustainability vision, formal
network influence and informal network influence,described in the sections below.
Sustainability communicators need to be identifreterms of all three dimensions. The three
dimensions are then integrated to develop a sadigity communication score for each actor
in the network (see Figure 2).

Figure 2.[The updated figure 2 (5Aug2016) to be placed axprately here]Sustainability
communicator score assessment framework (usersrgdldws for weights specified by the
user).

In order to collect data along all three dimensj@nsurvey-based research design is a
convenient option, but other designs are also ptessiVe used an online survey to
investigate the participants to a regenerationgatdpking place on a brownfield of Porto
Marghera, Italy.

The case concerns an 8.8 ha large brownfield asradd Area 2), located in the first
industrial zone of Porto Marghera. Area 2 belommgthe_Venice Gateway Science and
Technology Park (Vega STP). Following several reatezh steps between 1998 and 2010,
the redevelopment of Area 2 started in 2012 wighdbnstruction of the Expo Venice
pavilion. The Expo Venice was the official side evef the Universal Exposition in Milan
and its theme was “Water”. The pavilion is paraafider process of urban and landscape
regeneration known as the Venice Waterfront thatab create a “multifunctional urban
district” with two main towers that could becomé&raie landmark of the new urban
landscape” by 2019 (Condotte, 2015). Followinggbst-industrial reconversion achieved by
the Vega STP, this represents the first processlzin redevelopment taking place in Porto
Marghera, one of the largest industrial areas iropeL As such, this regeneration process is a
rather typical case of brownfield-based urban dgwalent involving a wide range of
stakeholders, eager to contribute to defining #ae face of their city. In the Italian context,
however, the case appears to be relatively noviélleasnvisioned use is not oriented towards
service provision or research and development deenearby STP, but rather essentially
geared towards urban transformation. The identibosof effective communicators to
support sustainability in confronting this novedkas particularly important in such a case.
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The survey was structured into four main sectidin first section collected
information on the informal social network of thasemmunicating on the regeneration of
Area 2 in Porto Marghera and who could act as swadtdity communicators. The data was
collected via a name generator question (indivislware asked to name those they
communicate with). The use of the data in consingadhe communicator score in the
informal network is discussed in section 3.1.3luded in the first section were also
guestions (both open-ended and closed) on theisaisiigty visions of these stakeholders
with regard to the regeneration of Area 2, whiah discussed extensively in section 3.1.1.
The second and third sections asked network artdisability questions on two specific
projects (the Expo Venice pavilion and the Venicat&front), but their results are not
reported here. The fourth and final section coldahformation on the sustainability
practices of the respondents’ organizations antthein decision-making position, both used
as proxies for the formal network structure (sexise 3.1.2).

We used snowball sampling and the online surveyations were sent via email to a
number of 153 individuals, out of which 28 respamdeprovided complete responses on all
three sets of questions relevant for the framewlorka response rate of 19%.

The logical sequence of constructing the framewtbr,aim of which is to arrive at the
sustainability communicator score, includes anwreal part (in section 3.1) and a synthetic
part (section 3.2). In section 3.1, the constructbthe sustainability vision, formal network
influence and informal network influence dimensianpresented as a stepwise process of
integrating more specific components. The mostaktle methodological construction
underpins the sustainability vision (section 3.1lfd)Jowed by the informal network
influence (section 3.1.3) and the formal networfkuence (section 3.1.2).

3.1 Dimensions of the sustainability communicator score

The aim of the proposed methodology is to helpex (Bssessor) to assign sco&s @nd

rank actors who are part of a brownfield regenenatietwork according to their
sustainability communicator abilities, by integnatithe sustainability vision, formal network
influence and informal network influence scorese Tanking is obtained by placing actors in
descending order according to their sustainaksliijpymunicator score.

To calculate the score, a Multi-Criteria Decisionadysis methodology (MCDA) was
developed. MCDA includes a wide variety of meth@mtshe evaluation and ranking, or
selection, of different alternatives that takes iatcount all aspects of a decision problem
considered relevant by different actors or useis\(&et al., 2009; Linkov et al., 2007).

The proposed MCDA methodology applies a hierardl@ealuation structure in which
the sustainability communicator scéteis obtained by the aggregation of three main
dimensions: sustainability vision, formal netwonklience and informal network influence.
Each dimension is composed of different indicateingch are normalized and integrated
together toward a single score.

The input data utilized by the methodology are Hasecontextual information supplied
by unique respondents in unique circumstances.eftrer, an inherent indeterminacy (Doak
and Karadimitriou, 2007b) or vagueness of sustdlifbaialues and choices as well as of the
mechanisms of communication is expected. To kesgk tof vagueness, each dimension is
characterized not only by its score but also bgraesponding degree of reliability (called
vagueness scores in Figure 2).

To deal with this vagueness in quantitative terims proposed MCDA methodology
makes use of Fuzzy Logic (FL) and Fuzzy InferengsteéSns (FISs)Zzadeh, 2008, 2005, 1983)
FL is based on the concept of fuzzy sets whiclsate where elements can have a partial
degree of membership between 0 (not member) ahdl Inember). FL is the theory based
on FISs which consists of methodologies for thedan of a suitable output based on fuzzy
input values.
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In what follows, we describe the process of comsing each of the three dimensions
from a number of indicators and how the indicates in turn, derived from the survey
guestions.

3.1.1 The sustainability vision dimension

3.1.1.1 The components of the sustainability vision

In agreement with the literature, we used the tipik@r model of social, economic and
environmental sustainability to identify the piliahat underlie respondents’ viévam the
sustainable development to be achieved in the ezggon of a given area (Hou and Al-
Tabbaa, 2014; Tang and Nathanail, 2012). Apart fitasxdeductive approach, we also used
respondents’ site-specific understanding of suataiity, which allowed researchers to
inductively derive endorsement for the three pallaut also for pillar coalitions
(combinations of pillars). The sustainability dinsen is thus identified in terms of seven
categories: the economiiz, the socialo and the environmentéin, the social-economic
So-Ecthe social-environment&o-En the economic-environmentik-En,andthe social-
economic-environment&o-Ec-En

We used three indicators to determine the pillguilbair coalitions underpinning the
regeneration goals identified by each responddw.fifst indicator (#1 in Figure 2) captures
the pillar (coalition) corresponding to the mosportant regeneration goal that the
respondent freely formulates when asked aboutub&imable regeneration of Area 2. The
second and third indicators (#2 and #3) describgtthar (coalitions) for the second and
third most important goals, respectively. To ar@e¢hese indicators, we used two questions:
an open-ended question (discussed below) and amgpglestion (applied in section 3.1.1.2).

The open-ended questibasked respondents to state in their own wordshitee
sustainable development goals to be considerdtkinegeneration of Area 2. Compared to
closed questions, open-ended ones offer advansagesas better thought out answers that
are of higher quality (Callegaro et al., 2015). Tésgpondent does not passively pick pre-
defined responses from a list, which might nopfécisely with his or her views (Reja et al.,
2003). In research on sustainability assessmetite dbcal level, the ability of respondents
to provide their own definitions and understandiisgnked to a higher validity of results
(Bleicher and Gross, 2010).

A total of 84 responses (28 respondents x 3 regsoeach) were analysed. Out of
these, 81 could be assigned to one of the pillapsllar coalitions based on the following
additive criterion if a regeneration goal is strictly related to quiléar, it is classified as
belonging to that pillar. If the respondent hintsrere than one pillar, his or her response is
classified as a pillar coalition (several examplesgiven in Table 1). The coding was
performed independently by two experienced reseasalising the seven categories and their
knowledge of the case. The inter-rater agreemeatoakulated for each goal and each
respondent and yielded a value of 0.82, which mésatghe raters were in agreement 82%
of the time. In order to assign the remaining 18&%ponses to one of the categories, the
researchers reached complete agreement by jolmblysing the more inclusive category
from their independent ratings.

We contend that the seven categories offer a braadge than that provided by the
three pillars considered in isolation (cf. Popalgt2004). At the same time, the seven

2 The survey also included a set of 18 specificdattirs (six for each of the three pillars of susthility),
which are not reported in this analysis.
% This question was preceded by another one thatethshe validity of measuring sustainability opimé at the
individual and site level. We asked respondentisef agree or not that the regeneration of Arelaazilsl
conform to the goals of sustainable development
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categories allowed the classification of almost 3fhe responses given by our
respondents, thus offering a parsimonious appraablandling the diversity of responses.

Pillar category Excer ptsfrom the open-ended r esponses

Social Social inclusion; social equity

Economic Economic sustainability; economic reviation of access from the
mainland to Venice

Environmental Environmental requalification; retamiship between land and water

Social-economic Supporting employment and attrgatieestment; Economy of knowledge

Social-environmental Sustainable mobility (cycliagd public transport); embellishment of the
area

Economic- Using renewable resources, especially energy; ptiomdhe sustainable

environmental use of materials.

Social-economic- Reconnecting landscape and environment on the in&ing Venice and

environmental the mainland; urban regeneration.

Table 1. lllustration of coding of open-ended rew®s based on seven sustainability
categories.

In applying the proposed methodology, we rely draanced view of sustainability
and thus make the value-based assumption thadéhaésituation is when all three pillars are
mentioned by a regeneration actor. Mentioning tillarg is a less favourable view of
sustainability, while a single pillar is the leéstourable understanding of sustainability.
Moreover, each pillar and each coalition of pilleasm be assigned a different importance
according to the preference of the users. In ageeémith the literature (Littig and Griessler,
2005), our preference is for the triple pillar ¢tah to be the highest, followed by the social-
environmental, social-economic, and economic-emvrental. The single pillars are also
assigned different but lower importance. To drat@rdton to the flexibility of the
framework, we assign higher importance to the $@diar, the one most often neglected in
policy making (cf. Bostrom, 2012), followed by teevironmental and the economic pillars.
These choices are illustrative and can be changsedoon the theoretical criteria of the user.

Both the aforementioned conditions can be formdlizgthe use of a Normalized
Fuzzy Measur@ which is user-defined and associates a prefersrme to each possible
coalition of pillars (i.e. the power set generdiean the set of pillars). The proposed
Normalized Fuzzy Measure is represented with defaares in Table 2.

) 0.00
Ec 0.12
En 0.23
So 0.30
Ec,En 0.60
Ec,So 0.70
So,En 0.90

Ec,So,En 1.00

Table 2. User-defined normalized fuzzy meagusépillars’ coalitions importance

3.1.1.2 Integrating the components of the sustdihabision
The sustainability dimension captures the commitnt@mards sustainability of each actor
involved in regeneration. It is calculated by takinto account the number of sustainability
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pillars mentioned by each actor in response tadhking question (sustainability goal #1, #2
and #3) ordered by decreasing importance. Amorggthaswers, each sustainability pillar
may be mentioned alone or in coalition with otregrdifferent levels of importance (from

first to third). A descending scosg, s,, s5 is associated to each of the three answers so that
the sum of the scores is 1 and each score is adddhger than its successor; thatjs=

0.50,s, = 0.33,s3 = 0.17. To evaluate the score associated to a singke it pillar

coalitionp among the three answers, scores of each answee Wigepillar is mentioned are
summed up. More formally the scdtép) of pillar p is obtained by:

S(p) = Z Sa Eq. 1

alpea

Wherea|p € a represents all answers wherés mentioned.

By integrating pillars’ scores associated to memgiwith the pillars’ importance (as defined
in 3.1.1 Thesustainabilitwision dimension

3.1.1.1 The components of the sustainability Table 2) it is possible to evaluate the overalon
of sustainability of the social actor, weightedtbg user’s ordered preferences. This
integration is performed via the Choquet inted@alX) (Choquet, 1954), which allows to
take into consideration that scores associatecctabtion of pillars are higher than scores
for single pillars (see Table 2). The sustainapditmension scors§t is then obtained by:

St = C,(S(Ec),S(So), S(En)) Eq. 2

The sustainability dimension helps identify theoastwhose vision of sustainability comes
closest either to a three pillar view or, if onlyat pillars are mentioned, to a choice that
privileges the less common combinations of pil{atsch as the social — environmental or the
social — economic). In addition, the score is higbethose actors who rank such choices as
their more important goals in the regeneratiorhefdrea under discussion.

3.1.1.3 The vagueness of the sustainability vision

The sustainability dimension is also characterizgd vagueness parameter, the role of
which is to quantify the reliability of actors’ amers related to the sustainability pillars. This
guantity is not integrated into the dimension’sredeecause it is utilized in the subsequent
aggregation step towards an uncertain final ré¢sak section 3.2).

Vagueness is calculated by comparing users’ angwevsded in five instances. The
first three are the ordered indicators in the snatality dimension (see section 3.1.1.1). In
each of them, the respondent has a chance tohssabe her sustainability vision, out of the
seven categories. But is this preference stabtesagoals? We measure to what degree any
given respondent endorses the same category domtwee indicators and in response to
two additional questions from the survey. The fakthese additional questions is placed
immediately after the open-ended and ranking qoestand explicitly asks respondents
about their preference for a sustainability catggesth responses from “not at all” to “very
relevant”. In this analysis, only the “very relevaoption was considered. The second
guestion is placed at the end of the survey, tadguerceived redundancy, and probes once
again into the pillar preference of the respontient

* The last question made no explicit reference ¢ostistainability of regeneration on Area 2.
10



In sum, respondents have five opportunities tedtair preference for a specific pillar
or coalition. For each possible coalition of p#igr.e. the Power set generated from the set of
pillars, as reported in Table 2) the number of 8nteés mentioned in the subsequent answers
is counted. The maximum between those counts rsubed to assess firmness of choices,
and from that calculate it's inverse, the so-caltagueness. A perfectly coherent setting will
get a firmness score of 5 while the worst casel&llL. More formally i€ (¢) is a function
that counts sustainability categarg appearances, then vagueniésswhich is supposed to
be in the [0, 1] range, can be calculated as:

g5 € 1
5-1

vt=1— Eq. 3

Wherec € P(P) means all the coalitionswhich are part of the Power set BfwhereP is
the set of all pillars.

3.1.2Formal network influence dimension

So far we have described measures for stakeholdexgs on sustainability as individuals.
Since their status as stakeholders is linked tio thembership in specific public or private
bodies, we used two indicators to tap into the wizgional sustainability practice and the
formal role of stakeholders in regeneration.

Hou and Tabbaa (2014) have shown that the susthipatovement in brownfield
management creates pressures for organizationagehaa institutional isomorphism. This
is a process that “forces one unit in a populattoresemble other units that face the same set
of environmental conditions” (DiMaggio and Powdl§83, p. 149). We use four questions
from the online survey for collecting data on thesstitutional pressures. These are: (1)
whether the respondent’s organization carried osttagnability assessments of the projects in
which it was involved; (2) whether it participatedsustainability assessments organized by
others; (3) whether it requires sustainability @esi of their contractors and (4) whether it was
required to implement sustainability actions to pbnwith tender documents. These four
dummy indicatorsyes/nQ are integrated into one indicator of “organizatibsustainability
practice”. Full sustainability practice is assoethtvith having aliyesanswers as opposed to
no practice, which is given by alb answers. Giving a score of 0.25 to egeband 0.025 to
eachno answer, the final sustainability practice scorelitained by summing up the single
scores obtaining a score in the [0.1,1] range. fldnge starts from 0.1 in order to keep some
kind of minimal sustainability practice even in easvhere no answer has a clear statement
related to sustainability. We assume that a miniead! of sustainability practice should be
present in most organizations dealing with browdfregeneration.

Besides the level of sustainability practice, wsoalonsider in the calculation of the
formal network influence score the formal decisimoaking position of each actor within the
regeneration project. From the literature on priogeology (Grabher, 2002), we borrow and
adapt the distinction between a core team of datisiakers, a broader organizational layer
known as the epistemic community and a broadesklagier (Henneberry and Parris, 2013).
The core team is in charge of making project densiand so is best positioned to
communicate sustainability expectations or requinets to their stakeholders. The epistemic
community consists of consultants who can provigheli into project tasks, either formally
or informally.

Consistent with our assumptions, Hou and Tabba®4(2€oncluded based on an
international survey study that the stakeholdeth tiie strongest influence on the adaption
of sustainable remediation practices are site osvaed managers, primary consultants and
top management. The third category of project $takiers have a more diffuse role but can
nevertheless support learning processes (Hennehedri?arris, 2013). Based on these
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considerations, a descending score is associatbdge categories so that the decision maker
has a score of 1, the consultant a score of 0.8®#rer stakeholders a score of 0.33. Each
score is thus reduced by one third in comparisdhdé@revious.

We designate the organizational sustainability fizascore byso and the formal role
in regeneration score I$i. In order to calculate the formal network influertotal scoreSf,
the two measures are integrated by multiplyingrtbedoresso that, in the best case, the score
is 1 while in the worst case it is 0.033.

Sf= Sd-So Eq. 4

No vagueness score is envisaged in this dimenssobo# the formal position and the
sustainability practice are considered as objegia@ameters not coming from a subjectively
vague interpretation by the social actor.

3.1.3 The informal network influence dimension

The informal network influence score is relatedh® structural characteristics of the position
of the assessed actor within an informal sociavogk. By focusing on the individual level,
this dimension captures the ways in which an irtlial can exert influence within the social
network where he or she is located. We assumtltisatapacity to influence is related to the
individual's centrality (Friedkin, 1991). Conseqtignwe use four social network centrality
metrics: degree centrality, betweenness centraiggnvector centrality and closeness
centrality, which are explained below.

Freeman played a pioneering role in unpacking tt®n of centrality beyond the
empirical intuition that a person (A) located a ttentre of a star is in a special position in
relation to the overall structure (see Figure 3g@fman, 1978). The central actor (node A) is
central in three distinct ways. He has the highestber (legreé of ties to the other actors,
he liesbetweerthe other actors and hedwsestto all the other actors (Prell, 2012). This
means that actor A in Figure 3 has the highestedegentrality, betweenness centrality and
closeness centrality, respectively. Eigenvectotraéity cannot be directly illustrated in
Figure 3, as it based on the centralities of therado whom a given actor is related, all of
which are 1 in this case.

Figure 3.[Approximately here[Star graph as visual interpretation of centraliyeasures
Source: Freeman (1978), Prell (2012).

Degree centrality is the number of direct (or immég) ties that an ego has to its alters.
It is a measure of activity and direct influenceaafactor on surrounding actors (Scott, 2014;
Wasserman and Faust, 1994). An actor displayinly tégree centrality is a major channel
for communication among those he is in immediataat with (Prell, 2012).

Betweenness centrality is a more refined measucerdfality as it takes into account
not only the immediate neighbours of each nodealsat the rest of the network. The
meaning of this measure is that if an actor is¢pthbetween two disconnected actors, then
this placement of betweenness affords certain adgan” (Prell, 2012, p. 104). For example,
if actor A would be removed from the network in tig 3, the network would be replaced by
a set of isolated individuals. In a communicati@etwork, betweenness centrality indicates
how much an actor can exercise control over the 8binformation (Marsden, 1990; Prell,
2012). In Figure 3, actors D and C cannot directijnmunicate unless this is made possible
by the actor positioned between them, namely A.

Closeness centrality is also a network-wide metficentrality. Actors with high
closeness centrality are those who have the shalistance to all the other actors. Because
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they tend to rely on few intermediaries, they caitk]y diffuse information through the
network (Prell, 2012). Researchers have considdosgness centrality as a measure of how
influential the opinions of an actor can be thromgtha network. The influence of actors with
high closeness centrality spreads faster tharofirabre peripheral actors (Friedkin, 1991).

Finally, eigenvector centrality is the sum of ato&e connections to others, weighted
by the degree centrality of these other actordl(R”@12). This means that an actor does not
necessarily need to have many direct ties in dalaave access to a great many other actors.
If the actor is connected to a few actors who iargyrn, well connected to others (high
degree centrality), he can still be influentiabpreading his opinions.

In sum, the four measures of centrality can be ts@dsess, in different ways, how
effective the communication of sustainability candehieved by different actors, given their
structural position in a communication networkndeds to be emphasized once again that we
deal with the individual actor level and thus catyanake statements on their role as
communicators within a network configuration. Werdit focus on the strength of ties
(strong or weak) and cannot draw any conclusionthemutcomes of communication.

The informal network influence scofé is calculated starting from the four network
metrics (degree, betweenness, closeness and eggengentralities) calculated with the
NodeXL software. The normalized valdes these metrics are aggregated by using a
weighted average. Weights are initially set to begual but the user may change them
according to his/her preferences. Given the saetfork metrics¥ = {m,, ..., m,} and their
corresponding weightd},, = {w,,,1, ..., wims} the informal network influence scafé can be
calculated as:

i=1 M Wi Eq. 5

Si =
Z?:1 Wini

The informal network influence score is based anidea that the higher number of other
actors an actor is able to reach, the better he@ammunicate about sustainability.

There is some uncertainty as to how the message aftor is distorted while reported
by his immediate contacts to actors located twmore steps further away from him. In
order to take the latter uncertainty into accoantagueness score for the informal network
influenceVi is calculated. We assume that direct communicasidine most precise,
followed by communication to neighbours (who thelves® communicate to others) and
ending with diffuse communication from one actaootighout the network. We therefore
assign the highest precision to degree centraglifpllowed by eigenvector centrality and
closeness centrality.. Betweenness centrality is not taken into accémmiagueness as it is
not related to message distortion as defined alddvis.calculated by the inverse of the
weighted sum of the three reliability related netwmetrics where the sum of the weights is
1 and each weight is one third bigger than its essar, that isv; = 0.50, w, = 0.33,w, =

0.17:

Vi=1—(cqg-wg+co-w,+c. W) Fq.6

3.2 Integration of the dimensions and calculation of the sustainability communicator score
The final step to obtain the sustainability comneator score for an actor in the regeneration
network consists in aggregating the results corfimm the three dimensions described. As
already stated, results for the three dimensioneatebe regarded as precise and certain but

> The normalization was done based on the highestonktmetric empirically observable in the network
(relative normalization).
13



rather as vague. In order to better communicagevidigueness, the scores obtained are
classified into three classes of importance: loyy thedium (M) and high (H).

The three classes are generated by equally subdiMide domain space, from 0 to 1,
in three sections. To this aim, two sectioning $shdds are established: 0.333 is the low to
medium threshold,; while 0.666 is the medium to high thresheJd This classification step
is part of the standard FISs (Gottardo et al., 20Audrofushi et al., 1994; Turksen, 1992;
Zabeo et al., 2011) methodology which consistsrgt fuzzifying values, then applying
fuzzy inference rules (i.e. if-then logic rulesydmally defuzzify results.

Fuzzification is obtained by using the vaguenesse@ssociated to each dimension’s
score as provided for in FL's methods (Zadeh, 20985). By following the FL rationale,
each dimension can have a different degree of meshipefor each of the three classes
according to its value and vagueness. A maximunueragss amount is established to be half
the range of a class, i.e. 0.1666, and a triangné&mbership degree shape is created around
the score value so that when the vagueness scoeedishe triangle becomes a single spike
while when the vagueness score is one, the tridragea base 0.1666 wide centred on its
score as depicted in Figure 4. The area of theradddriangle overlapping with one or two
adjacent classes is then used to measure the mangbdegree of the dimension of concern
for those classes.

Figure 4.[Approximately hereFFuzzy classification triangular membership degresa

Once scores for each dimension have been fuzzig@feedach dimension is associated with
one or two classes with related degree(s) of meshii@rfuzzy inference rules (FIRs) are
applied. FIRs are conditional if-then propositiocsnsisting of the three dimensions
(sustainability visiorSt, informal network influenc&i, and formal network influencgf as
antecedents and a score as consequent. Each amteoey belong to one of the three
classes (Low, Medium and High), with a degree athtbetween zero and one, and the
consequent may also have a degree of truth betaexerand one.

Figure 5.[Approximately hereFuzzy inference rules and scores

The proposed FIRs are generated by the logicaliootipns of each possible
permutation of classes for the three dimensiorengecedents with an associated consequent,
which is a score assigned by the user in the fhfjain. Default proposed scores and their
justification are reported in Figure 5. These repre all the possible definitions of FIRs, as
established by the researchers, which may or magpply for any single actor.

To evaluate the described FIRs, the Takagi—SugeangKTSK) Fuzzy Model
(Gottardo et al., 2011; Sugeno and Kang, 1988; disdad Sugeno, 1985) is applied.
Following the TSK rationale, as antecedent’s elesare connected through the conjunction
operator, the degree of truth for the whole antened established by applying the minimum
T-norm operator (Klement et al., 2013) among thgreles of truth of its elements (i.e. the
minimum of the membership degrees for the diffectaxtses among all dimensions).

The final FIS step is defuzzification, which is essary in order to create an ordered
ranking of actors as the goal of the proposed nuetlogy. The TSK method applies
defuzzification directly during the evaluation betFIRs. In fact, as more than one
proposition can have a degree of truth higher #&an, the final defuzzified score is obtained
by the weighted average of consequents’ scoreshwezldy their corresponding degree of

® Vagueness for formal network influence is set to 0
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truth. If p is any possible permutation of classes for theetldimensions (i.e. an antecedent
row in Figure 5)m(p) is the membership degree function that gives tembership degree
of permutatiorp and¢(p) is the scoring function that gives the score dased with
permutatiorp, then the final sustainability communicator sc§rean be calculated as:

So = 2vp P (p) - m(p) Eq. 7
ZVp d(p)

Before turning to the results, a clarification eeded. As fuzzy logic is employed in
different steps of constructing the methods, a sargraf its usefulness is offered here. First,
it allows the formalization of stakeholders’ prafiaces for one or more of the three
sustainability pillars as well as for their weigtgiby users’ preferences (via the Choquet
integral). Second, it allows the integration of theee sustainability communicator
dimensions via user defined fuzzy inference rulésrd, fuzzy logic allows the use of a
vagueness score for two of the three dimensiornhignway, it becomes possible to account
for the real life complexity of people’s visions siistainability and also for their inherently
uncertain roles in acting as informal communicatorhe communication network.

4. Results and discussion
Applying the aforementioned methodology to the ctady in Porto Marghera, we obtain
the following two sets of results. First, we getustainability communicator score for each
actor, that allows us to rank them from the higheshe lowest. Second, by using the visual
representation capabilities of NodeXL, we createtvork map of the relative positions of
the sustainability communicators identified in case study (see Figure 6). In what follows,
we report on both sets of results and provigeima facievalidity assessment of the
framework, at the aggregate level and for eachetliree dimensions, namely sustainability
vision, formal network and informal network influs:m Given the interest in sustainability as
communicative practice with which we started ow,s@nclude by showing that there is a
noteworthy correlation between sustainability wisaond sustainability communicator score.

At an aggregate level, the results confirm the etqi®ns of the methodology as
constructed above. First, it enables the identificeand ranking of the top sustainability
communicators in the network. The larger spherdsgare 6 are the best sustainability
communicators under the given assumptions. Thisimteat we succeeded in identifying the
actors who come as close as possible to endoifsntiptee-pillar view of sustainability and
are, at the same time, in contact with a great nodingr actors.

The range of variation of the sustainability comimgator score (Sc) is between 0.750
(the top communicator, actor A on the map) and®@2tor B). By subdividing the ranked
set of sustainability communicators in three eqledses (low, medium, and highwe find
that approximately 39% (11) of all actors are i@ libw sustainability communicator class,
57% (16) in the medium and 4% (one actor) in thedass.

Figure 6.[The updated figure 6 (5Aug2016) to be placed axiprately here]Network map
of sustainability communicators (Area 2).

Note: Both spheres and circles represent indivicacbrs, whether included in the survey
(spheres) or not (circles). The size of the sphisrgsoportional to their sustainability
communicator scores. Their darkness is relatedhér tsustainability vision score: the higher
the score, the darker the sphere. The lines arenmamication ties between actors.

" The low class includes scores => 0 and <= 0.388ntedium class scores >0.333 and <=0.666 andghe h
class scores >0.666 and <=1.000
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The aggregate results can be used by stakehoiderssted in promoting sustainability
by means of social persuasion. For example, a hgtioal sustainability promoter such as a
site owner, manager, consultant or regulator (dutdnd Al-Tabbaa, 2014) interested in
promoting a vision of sustainability well balancadross all three pillars might start by
contacting actor A, who is discursively closesttlis vision. Given A’s location in the
network, he is best positioned to reach out torodotors and persuade them to adopt the
same perspective. However, he cannot single-hapdedich all the other actors. Tise
score ranking and network map show that A is naine@l The 16 sustainability
communicators with medium values on tBe score are the next that the hypothetical
sustainability promoter can turn to in order toesua the word on the balanced vision of
sustainability.

Who these 16 are and especially where they ardeldalustrates the usefulness of
having a network-based ranking of sustainabilitynominicators. There are three relatively
distinct areas where these sustainability commutmisaare positioned. One area (top right
part of Figure 6) includes the communicators in pineximity of actor A. Given the high
density of such communicators in this area, thectiffeness of persuasion is expected to be
highest so that the sustainability vision beingnpoted may take hold fastest here.

The other two areas (left and bottom right dashegss in Figure 6) are characterized
by lower densities of sustainability communicatd&ven the peripheral position of these
areas, in comparison to the central area abovegdtential role of the communicators found
here may nevertheless prove crucial for the hypmthlesustainability promoter. The reason
is that these communicators are uniquely positidnextt as bridges connecting stakeholders
potentially isolated from the balanced sustaingbdiscourse. After discussing the oveiadi
scores and their usefulness, attention now turesith of three dimensions.

At the dimension level, the sustainability visiocose SY varies between 0.3 (the
lowest value) and 0.87 (the highest). The respasdesth the lowest scores consistently
define their sustainability goals in terms of ordgpe of the three sustainability pillars.
Moreover, their choice tends to be closely reldtethe economic or environmental pillars.
For example, the respondent with a 0.3 score a& dimension, mentioned as the three
(ranked) goals that he considered worth pursuinghi& regeneration of Area 2: the
development of “accommodation and port-relatedisbgervices”, the achievement of “an
exhibition and congress space” and the developofesm “access gate to Venice”. All three
are related to the expansion of the economic ba#eed/enetian tourist industry and do not
refer to the social or environmental aspects ofasngbility. The contribution of this actor to
sustainability promotion is correspondingly low tlne research might consider developing a
threshold for separating stakeholders with low @usbility scores so that they are not
simply considered sustainability promoters of Id¥eetiveness but rather a special category
of “stakeholders to be persuaded” in order to iaseetheir sustainability vision scores.

In contrast, the respondent with the highest s(@®&¥) endorsed goals that were more
clearly multi-pillar, such as the “revitalizatiof the territory”, the “green economy” and
“urban regeneration” for the first, second anddlgoals respectively. The references to
“revitalization/regeneration” and “green” suggdst environmental component, while the
reference to “territorial” or “urban” aspects parb the social aspects of sustainability. This
actor comes closest to the balanced vision of yipethetical sustainability promoter
mentioned above.

The vagueness of sustainability choitésaries between 0 and 1, but these need to be
read as inverse values: the actor with a vaguesfesss the firmest in his choices. In our
case, this actor consistently chose the econortiar prross all five sustainability questions.
In contrast, the score of 1 was assigned to thmoretent who endorsed dissimilar
sustainability categories for the three ranked megation goals: economic, economic-
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environmental and social-economic, respectively, fan the overall sustainability preference
(social-economic-environmentélFor the sustainability promoter, it is importémat a low
value of vagueness should be seen as favourabéefalanced view of sustainability only if
it endorses a three-pillar vision. A steadfast agihee (low vagueness) to only one pillar
undermines the sustainability vision as understuere.

The scores for the formal network influen&) dimension vary between 0.03 and 1.
The lowest value is for an actor who has neithge@sion-making position nor a consultant
position and whose organization (a trade unionsduae report any sustainability practices.
The score of 1 was obtained by a decision-makere{dper of Area 2) who also reports that
his organization carries out all sustainabilitynaties queried on in the survey. The latter is
best positioned to promote sustainability as a &nmaquirement, although the effectiveness
of the latter is expected to be greatly enhancédsfdoubled by informal influence.

The informal network influence dimension sco®d {aries between 0.12 and 1. The
lowest score (actor C in Figure 6) describes aoraeho is at the periphery of the network
and who is in direct contact with a single actoet,Xespite this low influence position within
the network, the fact that this actor endorsesaapiNar vision of sustainability, places him
above the minimum in terms of sustainability comioator score (position f 28).

As expected, the actor with the highest informalvoek influence scores highest on all
centrality measures (degree, betweenness, eigemaet closeness) (actor D in Figure 6).
The final sustainability communicator score plalies, however, in the'8position, despite
his extensive connections, because he endorsesoavnaew of sustainability. In
considering the scores of actors C and D, the lngtimtal sustainability promoter might be
faced with a more general dilemma: which is easi@hange, one’s sustainability vision (as
in the case of actor D) or the number of their @mtions (for actor C)? If the former can be
changed, the payoff can be “winning over” the lmestnected network member. However, if
the latter’s vision proves resistant to change stistainability promoter might need to work
with less well connected persuaders but who argecle discursively — to the vision being
promoted.

Finally, the communicator vagueness score (Vi)asmabetween 0 and 0.9. As with the
vagueness measure for sustainability vision, thectammunicator receives the score of 0 and
the least efficient the score of 0.9. For eacthefit, the score describes the communication
structure surrounding the actor. The least efficcemmunicator C has a normalized degree
centrality of 0.06, while his normalized closenesstrality is 0.41, which means that his
diffuse influence in the network overshadows hrediinfluence as sustainability
communicator. However, for the sustainability praenanterested in fast and measurable
change towards balanced sustainability, it is thectlinfluence that is of prime interest.

As stated above, a full validity assessment ofttta@mework is beyond the scope of the
paper. However, the correlation between sustaiityalision and sustainability
communicator score lends additional credence tealliglity. In Figure 6, it appears that the
largest spheres also tend to be ones with darkeuiso This is confirmed by the scatterplot
in Figure 7. The actors with higher sustainabitigmmunicator scores tend, in general, to
have a higher sustainability vision score. The ssores vary in the expected direction.

Figure 7. [Approximately here] Scatterplot of sustainability communicator scoredan
sustainability vision score (Area 2). Note: theesiof the spheres indicate the number of
individuals in identical positions on the two axes.

® The last question from the survey on sustainahfiiar propensity received no response from thigtipipant.
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However, the relationship is not trivial. Withinadeclass on th&cscore, there is a
range of variation in the sustainability vision s&ol he hypothetical sustainability promoter
may find the plot useful for choosing only thosstatnability communicators whose visions
are reasonably close to the three pillar view stanability. He or she may choose, for
example, from the 16 stakeholder with mediBoscores only the 12 who also score medium
on the sustainability vision dimension (there asaenscoring high on the latter).

5. Conclusions

The article has started out by advocating a lesswon perspective on sustainability that
draws on the notion of communicative practiceuBtainability is conceptualized as

content which is communicated among acteith the aim of persuading them to adopt a
specific vision of sustainability, the concept bees methodologically more manageable and
constructive than the dichotomy between discounsiepaactice. The notion of social

network and the scholarly field of SNA provide tbhels to explore how sustainability is
communicated among actors involved in patterneaticgiships.

The proposed approach enables researchers antdipnacs of sustainable
regeneration projects to address two interrelatessiipns: (1whoare the most effective
communicators in matters of sustainability in aegiwrban setting? And (2)hereare they
positioned? Rather than a simple ranking baseddimidual attributes, our SNA-Fuzzy logic
approach provides an integration of individual aetivork attributes as advocated recently
by Ramirez-Sanchez (2011). Moreover, this integrais highly flexible as it allows the user
to set weights according to their own sustaingbgiteferences and particular network
configurations.

In this article, an integrated and interdisciplinarethodology was developed for
analysing how the definitions of sustainability gor a given urban context and project — a
discursive form - can be communicated among adboeged in definite positions towards
each other. The social network patterns are conaeéped both in formal and in informal
terms. The formal aspect is related to the decisaking roles of actors involved in
regeneration, consistent with recent research owidreld remediation (Hou and Al-Tabbaa,
2014). The informal aspect of networks is the mon@vative one, as it draws on a long
tradition of social science research (BorgattiletZz®09) but applies it in an emerging area of
scholarly exploration, namely sustainable brownfi@hd urban regeneration.

The proposed research design shows how qualitatisleuantitative social science
data can be integrated with social network datenbgins of a rigorous mathematical
methodology. Over the successive steps describgection 3, researchers arrive at a unique
score that summarizes the information (but alsaldgree of vagueness) contained in the
sustainability, formal network and informal netwatiknensions.

Future research on sustainable regeneration, tismgesign, could be developed
along two paths: an applied and a theoretical Boethe applied path, the most promising
seems to be the further exploration of the validityhe framework, by testing hypotheses on
the correlation between the three dimensions amdithl score, under empirically specified
assumptions. For example, comparative studiesgeinration contexts in which the goal of
sustainability is pursued with stringency, coulde@ if formal or informal channels play the
leading role. Alternatively, comparing more or Igssgressive urban regeneration policies
could shed light on the role of stakeholders’ visi@and their actual propensity to
communicate such visions to others in promotingasnability.

The theoretical path is to move beyond the aetagll-the focus of this article - in
order to engage with configurations of actors aittl wetwork-wide processes of
communication. The final aim is to explain changpesustainability starting from changes in
discourse, via changes in interpersonal commumwicatnd taking concrete shape through
changes in actual regeneration practices. The &nkistheir direction can be much more
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complicated but, the essential point is that staldsgrs will always use communication as a
prelude to their joint action, especially when fhedth novel and complex tasks in
promoting sustainability. The ranking exercise preed here could be applied to identify the
most promising network configurations in which suisability strategies or ideas are
discussed, negotiated and planned.
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Forma network influence (Sf) is at the lowest level. Informal network
influence (Si) is variable but it is irrelevant because the actor has a low
score on the sustainability dimensions (St), so the score stays unchanged.

Once the actor has a medium antecedent on the sustainability
dimension (St), the informal network influence plays an important
role (hence the gradual progression of 0.250, highlighted with italic),
even if the formal network influence (Sf) is still low.

We assume that the combination of a high sustainability antecedent
(St) and at least a medium informal network influence (Si) produces a
kick-off effect, hence the significant increase in the final score
(0.250) between low and medium Si, highlighted in italic-bold.

The same rules applied as above, starting from a medium level
>‘ (0.250) of formal network influence.

}_ Same rules applied as above, starting from a high level (0.375) of
formal network influence. The highest scoreis 1.000.
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