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Abstract: Current and increasing transformation makes it more than ever necessary to develop an
ability to plan and manage the different changes. Nowadays in order to make cities more resilient,
policymakers are required to consider the various challenges that climate change related to urban
development can bring under conditions of uncertainty. Within the conceptual framework that
defines the design process as a decision-making process (ED 2014/89, Maritime Spatial Planning),
climate change focus is changing from a problem-oriented to a decision-oriented approach.
Considering the interaction among the cities several dimensions and the multi-level governance, it is
possible to understand the complex governance system as urban transition management, in order to
evaluate and implement alternatives within uncertain, dynamic and complex socio-ecological
systems. The study objective is to experiment a transition model, taking into account adaptation and
mitigation to climate change of the whole city, addressing the commercial port of the city of Naples
(Italy) with its potential sustainable development.

Keywords: decision-making process; transition; sustainable development; port-city system
Introduction

Natural disasters due to climate change impacts, ecological crises and growing socio-economic unrest
are just some of the challenges that contemporary cities and territories are facing. Considering that
over half of the world’s population lives in cities, in order to address the challenges of climate change
and urban development, new policy instruments are required (Rosenzweig ef al., 2011). According to
recent literature, in the context of climate adaptation science, the decision-oriented approach to
analytical focus is replacing the problem-oriented one. To manage the change of urban systems under
deep uncertainty, indeed, the decision makers need increasingly robust and dynamic adaptive
instruments, through which assess and implement long-term, flexible and sustainable policy options
(Wise et al., 2014). Taking into account several studies in landscape ecology, the key environmental
transformation is recognised as the primary driver responsible for the changes (Wu and Robbs, 2002).
In turn it is believed that the landscape is strictly influenced by the relationships between humans and
nature (Burgi et al., 2004), so much as to claim that the history of the production, as much as
economic and social relationships of that place have determined the structure of the landscape
(Echeverria et al., 2012). Studying climate change mitigation and adaptation, several approaches (e.g.
incremental, transformative or reformist adaptation) and conceptual models (e.g. Adaptation Action



Cycles, Transition Handbook) have been adopted in order to direct the transition toward sustainable
urban development and make cities more resilient and sustainable (Park et al., 2012). Sustainability
transitions have been defined as long-term and multi-dimensional transformation processes in which
the governance play a relevant role with the aim of orienting socio-technical system towards more
sustainable models (Markard ef al., 2012). These are flexible processes susceptible to change over
time (Garud ef al., 2010) and characterized by long-term goals, in which the institutional actors cover
the major role in forming the direction of the transition. In literature, the transition is approached from
two main perspectives: the transition community and the adaptation community. Although both
communities address transition studies in urban context from the system theory perspective, whereas
transition community, assuming transition as non-linear long-term process, analyses how societal and
technical systems coevolve over time (Smith and Stirling, 2010), the climate adaptation community
approach, anticipating long-term change, responding to immediate shocks and recovering from such
events, aims at improving the adaptability and transformability of socio-ecological systems. Indeed,
starting from the concept of resilience, instead, the climate adaptation community analyses the
capacity of socio-ecological systems to maintain function under changing conditions (Rijke et al.,
2013). Considering interactions between social and natural dynamics, the concept of adaptive
management (Willows and Connell, 2003) is formulated starting from the adaptive cycle (Park et al.,
2012) through which changes in socio-ecological systems are described as the result of natural or
socio-economic or institutional responses (Pelling, 2011; Bosello ef al., 2013). The concept derives
from the integration of two thematic areas (Gunderson and Light, 2006): natural resource
management (Gunderson and Holling, 2001) and self-governing institutions (Ostrom et al., 1992).
Adaptive management is considered more analytical and substantial than transition management,
whereas the latter has a strong process orientation with a focus on sustainability (Williams et al.,
2009).

According to the above perspective, the paper aims to elaborate a methodological approach to the
transition of the port-city system, able to taking into account at the same time specific sectors (e.g.
energy and waste), and identifying planning and design criteria they have in common (e.g. land use,
urban geometry and morphology, governance, socio-demographic aspects) (Mendizabal et al., 2018).
The multidimensional theoretical framework of sustainability, in fact, enables to consider
environmental, societal and economic aspects in a long-term vision for energy generation and
consumption (Folke et al., 2005; Bloesch et al., 2015; Vergragt and Quist, 2011), but also leveraging
on social and governance dimensions, where sustainability transition has been recently defined as a
radical transformation towards a sustainable society as a response to a number of persistent problems
confronting contemporary modern societies (Grin et al., 2010), integrating individual and societal
perspectives. Port-cities, marked by natural and anthropic functions at once, is the pivotal hubs
connecting coastline with the behind territory (Badami and Ronsivalle, 2008). The port areas are
complex systems characterized by multiple functions, which involve multiple stakeholders, whose
activities, relating to the environmental, social, economic and cultural dimensions, are able to have
resonance both at the urban and territorial scale. The conditions of risk and uncertainty determined by
the transformations of our time further problematize the already complex management of coastal areas
compromising the balance of the ecosystem natural and therefore the quality of human life (Hein,
2014). The raised interest in urban transformation processes of port cities has recently opened new
possible research fields on the risk conditions and on the anthropic pressures within port-cities
planning. The growth of maritime commercial traffic, which is recorded due to the economies of scale
triggered by globalization, has negative impacts/effects on the coastal areas. The data reported by The



First Global Integrated Marine Assessment, attest to a pressing state of decline that affects the health
of the oceans (World Ocean Assessment I, 2015). "The seas and oceans have always played a
predominant role in the evolution of human civilizations. [...] The twenty-first century will experience
the most intense maritime activity in history. The economy will become increasingly maritime due to
and due to globalization" (Global Ocean Science Report, 2017). In the light of all the above new
policies are required that can manage change in a sustainable way. In this context, the paper provides
a transition model approach, aiming to combine economic, environmental and social dimension, in
order to pursue sustainable development. The paper analyses materials and methods in Section 1,
describes the case-study in Section 2 and discusses the results in Section 3.

Materials and methods

Within the conceptual framework that defines the design process as a decision-making process
(European Directive 2014/89, Maritime Spatial Planning), the governance of transitions is required to
address complexity and uncertainty (de Lima et al., 2016). Considering not only the interaction
among the several dimensions of the cities, but also the wide range of stakeholders and multi-level
governance involved in their process, we understand the complex governance system as urban
transition management (Loorbach, 2010; Nevens et al., 2013; Moallemi et al., 2014), in turn framed
within the adaptive governance approach (Timmermans et al., 2015), with the aim of evaluate and
implement alternatives within uncertain, dynamic and complex socio-ecological systems.

Assuming the stakeholder’s engagement and collaboration with researchers as crucial in a successful
adaptation process (Mimura et al., 2014) the paper focuses on governance process and the methods
and tools useful to support decision-makers in sustainability transition. The methodology adopted in
pursuing the above-mentioned objective is the adaptive pathway assumed as a solid framework to
manage city transition both from transition community and from the adaptation community. In order
to support choice within the proposed adaptation pathway, a multi-methodological approach has been
elaborated, taking into account four main phases (Figure 1).

The first phase, related to knowledge structuring, has been defined in two parts: the first one dedicated
to the collection and elaboration of data, both quantitative and qualitative, that describe the territorial
and socio-economic characteristics of the selected context and to the elaboration of a stakeholders
map, able to identify the main interests of the possible key-players; the second focused on to the
selection of some relevant good practices of port-city development strategies. This phase is relevant
for the identification of evaluation criteria and related indicators necessary to formulate the alternative
of transformation for the port-city system of Naples.

The second phase is focused on the local actors' involvement in order to identify their preferences.
This phase has been articulated in two different steps. The first one oriented to enable the
stakeholder's dialogue, with specific attention to Port Authority, Municipality of Naples, National
Railway Company, Shipbuilding Company, and Shipowner Company. The second step was dedicated
to the implementation of a role-playing tool involving traders, cultural associations and leadership.

In the third phase has an assessment process has been elaborated by the implementation of the Novel
Approach to Imprecise Assessment and Decision Environments - NAIADE method (Munda, 1995) in
order to identify the preferable choice. Among the multicriteria evaluation method, NAIADE allows
the comparison of alternatives using uncertain information. Using a pairwise comparison technique



within a finite set of alternatives, NAIADE sorts the latter into ranking classes. Employing NAIADE
two kinds of evaluation are carried on. Basing on the score of values assigned to the criteria of each
alternative, the first evaluation is performed using an impact matrix (alternatives and criteria). The
latter, expressed throughout equity matrix (linguistic evaluation of alternatives by each group of
stakeholders), starting from conflicts among the different interest groups, aims at detecting the
possible formation of coalitions according to the proposed alternatives. Basing on a comparison
algorithm of the alternatives, the multicriteria analysis is carried out throughout the impact matrix,
able to define a ranking of alternative. The process consists of successive phases: (i) defining impact
matrix starting from criteria and alternatives; (ii) pairwise comparison of alternatives using preference
relations; (iii) aggregation of all criteria; (iv) ranking of alternatives. From equity matrix, a similarity
matrix is calculated with the purpose of undertaking the equity analysis. The equity matrix is the
result of multi-group analysis and is oriented to identify a ranking of coalitions among the different
stakeholders and face the possible conflicts that characterize their positions.

Figure 1. The multi-methodological approach

The fourth phase was that of negotiation with decision makers. In this phase, the results of the
previous phases were discussed with the Port Authority and the Municipality of Naples in order to
support the identification of the best-fit choice for the transformation of the Naples port-city. This last
phase is particularly relevant because represents the conclusion of the decision-making process, but
also the opportunity to improve the interaction among decision makers and the quality of the final
choice.



Case of Study: Naples port-city system in transition

Over the last decades, various transformations have concerned Naples port-city, in the South of Italy,
that is currently involved in the changing pattern of land uses. Owing to the process of de-
industrialization, a strong decrease in demand for industrial activities has affected the productive
fabrics of Neapolitan area, triggering an economic, social and cultural crisis of the city (Fusco Girard,
2012). The commercial port of Naples, located in the eastern part of the city, behind the industrial
area, has been a driver for the whole urban settlement due to the economic and social connections that
have crossed it. Nevertheless, the eastern side of the coastal strip has later become a parking area
between the port and the surrounding districts. The area of interest is, indeed, currently marked by a
large number of residential properties and abandoned industrial buildings and brownfields, making the
coastline even more neglected and inaccessible. Located in the eastern part of the Gulf of the same
name, it is bordered to the North by the industrial area, to the west by the central railway station of
Naples and to the east by the Vesuvian municipalities, whereas to the South is bathed by the
Tyrrhenian Sea. Nowadays the inhabitants are 11,159 and population density is approximately
6,841.9/Kmgq. The unemployment rate is 36.5%, while the young unemployment rate is 69.4%. The
administrative boundaries are regulated by policy systems of the Metropolitan City of Naples and
Municipality of Naples and Port System Authority of the Central Tyrrhenian Sea (AdSP), which are
the main stakeholders in force.

The present study, assuming planning as design-process is in line with national and European
legislation on. Within the theoretical framework provided by the concept of Urban Transition
Management (Drift, 2011), and recognising the policy guidelines prepared by the regulations,
Maritime Spatial Planning could be regarded as a useful tool able to manage the transition, taking into
account the interactions among the economic, social and environmental urban dimensions and the
multi-level governance. More in-depth, Maritime Spatial Planning has been considered as a decision-
making process (ED 2014/89, Maritime Spatial Planning), through which responding to real issues,
through the definition of an appropriate management plan. Divided into several phases, the process
includes the collection of information, decision-making, implementation, review or updating and
enforcement control, within which different stakeholders are involved and the long-term
transformations due to climate change are considered (Linee guida contenenti gli indirizzi e i criteri
per la gestione dello spazio marittimo, Italy, 2017). Considering planning as a central tool for coastal
zone management and maritime governance, the “Integrated Maritime Policy of the European Union”,
recognises its character as a decision-making process and identifies it as a cross-sectoral policy
instrument enabling public authorities and stakeholders to apply an integrated, coordinated and cross-
border approach. In this context, a multi-methodological approach provided by integrated assessments
is to be understood as a structured and simultaneously adaptive process, that guides and supports the
decision process and the choice of preferable scenario (Cerreta, 2010).

According to the above perspective, within Master’s Degree Course Level Il in “Sustainable planning
and design of port areas”, Department of Architecture, University of Naples Federico II, starting from
the adaptation pathway methodology (Mendizabal et al., 2018), a cyclic and adaptive design-process
has been elaborated with the aim of manage Naples port-city transition.

The study of the focus area has been approached according to the methodological process illustrated
in the previous paragraph, with the aim of structuring the knowledge framework and identiying the



different stakeholders involved in the dynamics relating to the selected area of interest. Combining the
information thus obtained with different city typologies pointed out under a preliminary desktop
study, three strategic development scenarios have been defined. The latter ones, including also the
development strategies underlying the project proposals allocated over time, are defined as no-
intervention (AQ), tourist port (A1) and commercial port (A2) (Figure 2).

Figure 2. The port-city system alternatives

The three above mentioned alternatives have been then presented to the stakeholders. The following
phase related to stakeholders’ analysis, has been addressed combining a top-down with a bottom-up
approach. The applied methodology aims to build interaction between “common knowledge”, which
derives from experience, and “expert knowledge”, deriving from scientific and technical knowledge.
In order to detect social actors’ preferences and their interactions with the context, a stakeholder
dialogue (SD) (Terenzi, 2015) exercise has been carried on. Institutional stakeholders representing
local authorities currently in force in the focus area, together with influent private companies have
been involved. Each participant was asked to qualitatively evaluate alternatives. The results obtained
from stakeholder dialogue have been successively combined with extracts from literature in order to
simulate the sustainable transition on of port-city system. Assuming environmental and social issues
as pivotal within transition management of the socio-ecological urban system, a review of the design-
alternative proposed by Port Authority leveraging exclusively on the commercial development has
been carried out. Has been therefore adopted a hybrid development strategy, taking on board, on the
one hand, the principles underlying design-layouts proposed by government bodies, and the drivers of
change identified from the desk analysis combined with literature extracts. Resulted scenarios have
been, then discussed with citizenship. For this purpose, in the context of “City-port-System and the
Waterfront as Common - IV International Workshop”, role-playing approach (Adamatti et al., 2005)
has been applied. In particular, among the actors involved in local dynamics, some categories
considered as the most significant have been selected: institutions (Port System Authority of the
Central Thyrrenian Sea, Municipality of Naples), National Railway Company (RFI), shipbuilding
companies, shipowner companies, traders, cultural associations and citizens.

In order to analyse the implications determined by the implementation of scenario alternatives in
relation to the different social and economic groups, the game of role approach focuses on bringing
out social actors’ preferences related to alternative of intervention.

The information so far systematized has subsequently been used for the third phase of the process
related to the evaluation of design alternatives. In this context, structuring results according to the



systemic relationships means defining management model within the decision-making processes, in
order to address complex situations, marked by divergent points of view, where clarifying issues and
orienting choices is required. More specifically, aiming at defining an overall assessment of the
different solutions proposed, the NAIADE method has been implemented because it allows to
compare and sort alternatives into ranking classes of preference among a finite set of ones and using
uncertain information too. Analysing different groups of actors’ preferences in relation to different
alternatives, NAIADE method allows to test possible coalitions, and in accordance with the latter to
rank the alternatives. In addition, it is considered that the level of consensus informs on the ability of
the design alternative to responding satisfactorily to the demands of social groups, taking into account
the different views and expectations.

The first kind of achievable evaluation employing NAIADE method has been carried on structuring
the impact matrix, in which the score of values assigned to the criteria of each alternative is shown.
Quantitative and qualitative indicators have been associated with each criterion, in turn, identified
taking into account the guidelines of the Sustainable Development Goals. Each indicator is
characterized by a unit of measurement for which a “positive direction” has been indicated, as it may
occur that the preference of an alternative over the others is obtained in the event that the value
associated with the criterion considered has the greater intensity (positive impacts to be maximized),
or in the event that this value has the lowest intensity (negative impacts to be minimized). In the first
case, the symbol “max” has been associated with the unit of measurement, in the second case the
symbol “min”. The impact matrix including 16 indicators grouped into 5 criteria classes has been
structured as showed in figure 3. The final ranking (figure 4) identifies the alternative A2 as the
preferable scenario according to the selected criteria. Then, a multi-group evaluation is allowed
implementing NAIADE method. Through the equity matrix (linguistic evaluation of alternatives by
each group) (figure 5), starting from conflicts among the different interest groups, possible coalitions
according to the proposed alternatives have been detected. The different stakeholders have been
described considering some main categories of clusters: governors, providers, influencers and users.
Indicators of conflict between the different groups have been calculated, obtaining the “dendrogram
of coalitions” which shows the views of the different groups on project proposals (figure 6).

In addition, through NAIADE method is obtained the so-called “veto diagram”, which explains the
alternative on which all social groups are willing to form a coalition and sort out the other alternatives
on which, instead, they have expressed their veto. Indeed, each node in the graph of the dendrogram is
associated with a conflict indicator which reports the aptitude of all groups for a coalition. The lowest
node at the top of the dendrogram, through which veto diagram is obtained, shows how the likelihood
of coalition occurring at the alternative recognizable as the “social compromise solution”. On the
other alternatives, on the whole, the various groups have vetoed. In particular, the veto diagram sorts
out the three alternatives in a ranking structured according to the different groups’ judgements.
Alternative C, which corresponds to scenario A2, is preferable and represents the social compromise
solution (figure 6). It may be pointed out that “expert knowledge” and “common knowledge”
recognize the same alternative as preferable.



Figure 3. The impact matrix

Figure 4. The ranking of alternatives
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Figure 5. The equity matrix

61 Port Spalern Authorty
G2 Monkipaity of Magkes
G Mationsl Raberay Companies
64 Shipbudding Comganies
5 Shpcwner Companss

Ll Traders

G7 Cullurad Arsaxcialom

GH Citeans

Lsveed MLGARAZ

Figure 6. The dendrogram of coalitions and the ranking of alternatives by the veto diagram
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Finally, the preferable design-alternative thus identified have been presented again to institutional
actors, in order to obtain their approval. In short, starting from the identification of the stakeholders’
preferences and their interaction with the context, within the wider framework provided by adaptation
pathway methodology, an integrated and cycling conceptual model for transition have been employed.

Discussion and conclusions

A multi-methodological decision-making process can be conceived as an opportunity to integrate
different knowledge and expertise, elaborating territorial strategies able to manage transformations
over time and space. In this perspective, the ability to predict the trajectories of future development of
the port-city is of fundamental importance for the definition of urban development plans. The current
configuration of the territory has been significantly influenced by the economic, social and
environmental dynamics at the urban, local and territorial scales. Therefore, a multi-dimensional
approach is proposed for managing change in the context of a broader framework of a procedural
nature, able to support the transition model. In this context. NAIADE method has been chosen with
the purpose of rationalizing the decision problem and provide a framework for communication among
stakeholders. Therefore it is deemed useful for policymakers in developing pairwise comparisons,
which may reduce the degree of conflict between different social groups or stakeholders (Carbone et
al., 2000). In the absence of weighting being assigned to the criteria (Browne et al., 2010), qualitative
and quantitative data have been used to rank alternatives in order to identify the preferable scenario.
The ranking alternatives basing on a set of evaluation criteria is performed by the use of an impact
matrix (De Marchi et al., 2000). Nevertheless, the goal of NAIADE is not the definition of the optimal
scenario, but the opportunity to allow “an actor taking part in a decision process either to shape,
and/or to argue and/or to transform his preferences, or to make a decision in conformity with his
goals” (Munda, 2006). According to Multicriteria Decision Aiding (MCDA) research field, indeed,
the decision process is considered as important as the final solution and involves both substantive and
procedural reality. Carried out evaluation has led to a clear preference for alternative C corresponding
to the scenario A2. Employing a multi-methodological evaluation approach a twofold result has been
achieved. If on the one hand the preferable alternative has been identified, on the other improved
understanding of the negotiation process leading to conflict resolution, increasing the transparency of
the decision-making process and of the evaluation path, and allowing to build the choice that is able to
reflect the different needs and expectations. In this perspective is intended to help local communities
to become more aware both of their own opinions and preferences and of those of other stakeholders,
building collaborative and shared solutions.
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