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Abstract

The recent global pandemic is rapidly disrupting
established systems of work, education, mobil-
ity and welfare, highlighting the need of sharp,
place-sensitive and people-centered public policy
measures. For the most vulnerable economies and
population groups, the ongoing pressures and the
associated socio-economic cost are twofold. On the
one hand, the post-pandemic scenario indicates
larger long-term detrimental effects (and slow-
paced recovery) across territorial settings with
weak institutional capacity, insufficient public
healthcare, low social cohesion along with poor
digital and technological development. On the
other hand, the cross-domain decarbonization/cli-
mate neutrality objective poses additional transi-
tion-related risks, which will be felt very differently
across different regions (EC 2019). In May 2020, the
European Commission has proposed a powerful,
modern and revamped long-term EU budget boost-
ed by Next Generation EU, an emergency tempo-
rary recovery instrument, to help repair the im-
mediate economic and social damage brought by
the coronavirus pandemic, kick start the recovery
and prepare for a better future for the next gener-
ation. To exit the crisis and embark on the path to
becoming a smarter, environmentally responsible
and cohesive EU economy, ensuring that change is
being equally well received across locations is there-
fore critical. Sub-national regions — and so sub-re-
gional economies - are differently endowed with a
combination of ‘tangible and intangible assets and
conditions’ including capital accumulation, natu-
ral resources, human and social capital, as well as

established production factors and consumption
modes, practices and routines among others’, no-
tably territorial capital. This paper is, hence, aimed
at providing a novel approach to investigate the
role played by specific characteristics and condi-
tions of territorial capital in mitigating the social
and economic cost of transitioning towards a cli-
mate-neutral economy based on dynamic analysis
of equilibrium and disequilibrium in response to
a shock. The territorial capital is turned in a grid
pattern, composed by nodes and flows that change
configurations according to the significance of
data concerning an event. The paper is part of re-
search activities conducting within the SOUND
project, which aims to introduce this dynamic
approach to building a smart platform to support
transition-oriented planning activities. Concur-
rently, it is proposed a first application in the Cal-
abria region in defining a configuration based on
labour market areas, as spatial and statistical units
of reference, to highlight the local performance
for the technological progress related to climate
change policy action. The dynamic aspect is in-
vestigated concerning the different patterns that
clusters, according to the EU portal for emerging
and changing industrial system for smart speciali-
zation, can activate with the dynamic observation
of territorial capital components.

Introduction

Over the past months, the new Coronavirus
pandemic has been rapidly disrupting estab-
lished systems of work, education, mobility,
welfare and social life with consequences
unprecedented in recent human history.
However, early post-pandemic data projec-
tions and observations point to asymmetrical
socio-economic impacts across (sub-national)
regions and locations (Berkowitz et al 2020;
OECD 2020; EC 2020), requiring sharp place-
and people-centered public policy measures
(OECD 2020; lammarino et al, 2019) along
with intense coordination across all levels of
government.

To exit the crisis and embark on the path to
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becoming a smarter, environmentally respon-
sible and cohesive EU economy, ensuring that
change is being equally well received across lo-
cationsis therefore paramount. In this perspec-
tive, while the impact of location in competitive
potential (or advantage) of regional economies has
long been subject to the investigation of a
large body of work (Enright 1993; Porter 1998;
2000; Camagni and Capello 2009), we con-
tend that the role of territorial features is vital
to diagnose the current and future exposure
and recoverability of (sub-national) regions
and locations to future climate and environ-
mental-related challenges.
Concurrently, the need to manage and tack-
le, effectively and responsibly, urgent transi-
tion challenges prompts/command a higher
demand of data-informed/information-driv-
en decisions that — by means of data-driven
methods, processes and tools - allow to cap-
ture/extract reliable, real-time, customized
and relevant information on geographies at
different scales. In this perspective, we argue
that the notion of territorial capital can help
to make accurate predictions on the different
performance, exposure and response of differ-
ent locations to the same event, when:

- re-configured as operational/assessment
frameworkto unravel/pinpoint factors and
conditions in context (definition of specific
performance indicators) that can contrib-
ute to mitigate the exposure/impact and
enhance preparedness of locations to a
specific event;

- coupled with data analytics approaches,
techniques and tools that allow to track and
explain the evolution of performances of
different locations as complex, non-linear
dynamics (e.g. entropy statistics, multi-dimen-
sional scaling instead of multi-dimensional
analysis and time-series);

From this perspective, this study contributes
with a novel approach that could be devel-
oped and harnessed to investigate the role of
specific characteristics and conditions of terri-
torial capitalin mitigating the socio-economic
risks and costs of transitioning towards a cli-
mate-neutral economy; based on a dynamic
analysis of equilibrium and dis-equilibrium
in response to a shock. We argue that the
geographical distribution of territorial capital
components cannot be statically identified,
but can rather assume dynamic combina-
tions to recover from sudden shocks and re-
spond to stresses. To this end, the dimension
of ‘territorial capital’ is conceived as a grid
pattern, which consists in nodes and flows
and whose configuration varies according
to the relevance of data concerning a given
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event. The paper is part of the research activ-
ities conducted within the SOUND project
(MIUR-funded PRIN 2017), which aims to
introduce a dynamic approach to track and
explain the evolution of performances of dif-
ferent locations to support transition-orient-
ed planning activities.

The paper presents an exploratory study on a
single EU NUTS2-level region to define a ter-
ritorial capital configuration based on Local La-
bour Market Areas (LMAs) that allows to track
and highlight the economic performances of
different locations within the same region
and, their contribution towards delivering the
transformative environment and climate change
policy actions underlying the EU Green Deal
growth strategy. In so doing, among Southern
regions of Italy, Calabria is selected for the
purpose of the study being acknowledged as
an historically lagging socio-economic, in-
stitutional and infrastructural setting, hence
with low degree of resistance and slow-paced
recovery from the crisis. Although the strong-
ly multi-dimensional nature that the notion
of territorial capital underlies, for the purpose
of this application we define the latter across
one indicator and collect available ISTAT data
at the LMAs level - sub-regional geographic
areas defined on the basis of travel-to-work
data — across 44 LMAs within the Region of
Calabria and on one high-performing emerg-
ing cross-sectoral industryin 2011. Data are first
processed building the association between
the European and North American industri-
al classification systems (from NACE Rev.2
to N.A.LC.S 2007) to obtain and information
is therefore visualized using geographic in-
formation systems (GIS) to illustrate the dis-
tribution of local units of active enterprises
within the selected industry. The dynamic as-
pect is investigated concerning the different
patterns that clusters, according to the EU
portal for emerging and changing industrial
system for smart specialization, can activate
with the dynamic observation of territorial
capital components.

Firstly, the paper introduces the current dimen-
sions of transition in Europe, discussing the role
of key territorial features (territorial capital)
endowments to help measure performances,
predict vulnerabilities, resistance and recover-
ability of different locations to the same event,
towards stimulating green competition and
address environment degradation and climate
change challenges. Afterwards, it covers the ex-
ploratory study, briefly introducing the use of
functional geographies (Labour Market Areas)
to capture/extract information in context. Final-
ly, the paper illustrates the methodology, data
sources and collection methods.

The territorial dimension of
transition(s)

The systemic crisis triggered by Covid-19
has since accelerated the need to transition
towards a more resource-efficient, inclusive and
competitive economy. In fact, for structural-
ly vulnerable economies and population
groups, the unceasing pressures and associ-
ated socio-economic and environmental-re-
lated costs are twofold: On the one hand, the
post-pandemic scenario indicates larger long-
term detrimental effects (low degree of resist-
ance and slow-paced recovery from the crisis)
in territorial context with weak institutional
capacity, low-performing public healthcare
sector, low social cohesion along with poor
physical, digital and technological develop-
ment. On the other hand, delivering the sub-
stantial transformation foreseen by the ambi-
tious European (EU) investment plan and its
cross-domain decarbonization trajectory under-
pinning — namely European Green Deal - poses
new transition-related risks, which once more
will be felt very differently across different re-
gions (EC 2019; European House 2019).

The renewed policy focus on resilience of re-
gional economies to downturns induced by
unexpected shocks - increasingly complex,
interlinked and simultaneous - of global res-
onance (OECD 2020; Di Pietro et al, 2020; EU
2019; Sucha et al, 2015, Alessi et al, 2018)
appears to point now to a resurgence of the
importance of the ‘economic impact of location’
and locational factors, which goes well beyond
the competitive advantage discourse. Yet, how
remarked by the OECD (2020) in a recently re-
leased policy note, preparedness to overcome
future shocks requires managing who does
what, within which geographical boundaries/ter-
ritorial confines, and what actions are to be taken
to increase resilienceacross transitioning econo-
mies. In this perspective, the impact of location
in competitive potential (or advantage) of regional
economies has long been a staple for a conspic-
uous strand of economic geography literature
(see Perroux 1954; Enright 1993; Porter 1998;
2000; Camagni and Capello 2009).

Within such conception, regions — and so
local economies — have different capacity to
nurture their economic initiatives as they are
differently endowed with a combination of
‘tangible and intangible assets and conditions’
which may include: i) the geographical loca-
tion, extension and features, natural resourc-
es, established production factors, capital
accumulation, infrastructure and human cap-
ital; ii) the agglomeration economies provid-
ed but urban areas, industrial districts or oth-
er networks of economic activities that help
reducing transaction costs; iii) the reciprocal



aid and co-opting of new ideas that generally
occurs within clusters of SMEs operating in a
given domain of specialization; iii) traditions,
cultural values, consumption modes, practic-
es and routines among others’, notably terri-
torial capital (Cojanu & Robu 2019; Camagni
and Capello 2009; OECD 2001). Despite the
success of the concept and the prolific scien-
tific empirical production, the contribution
of Camagni (2009; 2007; 2001) - who foreseen
in the notion of territorial capital the oppor-
tunity to introduce and operationalize a “cog-
nitive approach to territorial development”
—hasbeen somehow been undermined by the
both the plurality ambiguity underlying its
notion and by data limitations issues (Cojanu
& Robu 2019). Accordingly, Cojanu & Robu
(2019) observed how the broadness of the
concept of territorial capital has induced ex-
perimentations and “ramifications in several
research streams while at the same time it ap-
parently has made its practical implications
more impenetrable. Most of the studies have
shown that competitive positions (or any
other measure of economic success) can be
achieved in different geographical areas only
by correlating decisions to the unique territo-
rial capital of local economies”.
Re-configuring the definition of territorial
capital from an asset-led growthto a contingent
resilience-oriented perspective, regions — and so
local economies - have different capabilities
to absorb (different) shocks and respond to
them (EC 2020; Abraham 2020; Di Pietro et
al., 2020) which depends on the presence of
territorial assets in a given combination. Con-
sequently, we contend that the recognition
of pre-shock territorial features should become
an indispensable step to diagnose the future
exposure and recoverability of (sub-national)
regions and locations to future climate and
environmental-related challenges. Relevant-
ly, among specific locational attributes/factors
recently highlighted by the OECD (2020) as
sensibly influencing the vulnerabilities and
recover potential of locations are industrial
composition, labour market activity and en-
gagement in the global trading systems.
Despite the need to re-configure territorial
capital as operational/assessment framework for
resilience-building post-crisis recovery of ter-
ritorial settings, this paper chooses to narrow
the investigation on the geographical aspects
of the matter.

Exploratory Study: The Case of Calabria
Region

This exploratory study, conducted on a sin-
gle EU NUTS2-level region, aims to define a
territorial capital configuration based on Lo-

cal Labour Market Areas (LMAs) that allows
to track and highlight the economic per-
formances of different locations within the
same region, disclosing their contribution
in predicting and measuring exposure, re-
coverability potential at the local level. This
application illustrates the preliminary results
of the research activities conducted within
a project funded by the Italian Ministry of
Education, University and Research (MIUR)
named ‘Smart Open Urban-Rural Innovation
Data' (SOUND): A project for Smart Specialisa-
tion Strategies and Territorial Knowledge built in
an Open Innovation

Platform for Economic Regeneration’. Overarch-
ing objective of the research programme is de-
signing a research methodology for dynamic
modeling and analysis of the spatial dimension
of competitiveness and innovation across three
Southern Italian regions.

From this perspective, within the regional in-
novation network model to be built and ana-
lyzed during the course of the SOUND project,
territorial capital is conceived as a grid pattern
consisting in nodes (concentration of innova-
tion and high-specialization) and arcs (where-
by innovation flows throughout the regional
innovation system) and whose configuration
varies according to the relevance of data con-
cerning a given event. Innovation concentra-
tion is proxied by presence and composition
of emerging industries at the sub-regional
level, using functional geographies (LMAs)
as statistical and spatial unit of reference. For
the purpose of this application we take into
account a single component of territorial cap-
ital (defined across one indicator) and collect
available ISTAT data at the LMAs level across
44 TMAs within the Region of Calabria and
on a single high-performing emerging industry
in 2011. Data are first processed combining
NAICS-coded data with business pattern and
LMAs geo-spatial data, in order to analyze in-
dustrial composition. Ultimately, data is con-
veniently processed using a visualization tool
to display the distribution of local units of ac-
tive enterprises within the selected industry.

Data and Methods

On what concerns the geographic scope, the
study selects Calabria Region (Italy) as an ex-
ploratory case study to test the application
of Labour Market Areas (LMAs) as an histor-
ically lagging socio-economic, institutional
and infrastructural setting, hence with low
degree of resistance and slow-paced recovery
from crisis. Local Labour Market Areas (LMAs
or Local Systems of Labour ‘SLL) - based on
commuting to-work patterns stemming from
the 2011 Population census - are selected as

the spatial units of reference for the purpose
of the application. By definition, LMAs are
functional geographies or economically in-
tegrated spatial units within which demand
and supply for labour meet and set a price for
labour; or in other words community clusters
within which workforce is willing and able
to commute without changing its place of
residence (U.S. Department of Labor-Bureau
of Labor Statistics, 2013). Moving beyond
administrative boundary constraints and
distortions, the delineation of LMAs, which
provides a subregional account of labour
market dynamics and over time performance
(Bates 2017), aims to more closely reflect the
local economy where people live, work but
also establishes social relationships. A key
feature of LMAs is self-containment, that
must be verified both on the demand and
supply side. Self-containment Regarding the
demand-side for labour, the self-containment
index is expressed as the ratio of the number
of people living and working in the ith-LMAs
and the total number of people employed in
the same LMAs. Home-work commuting pat-
terns are used as a proxy of the system of re-
lations established/taking place in a well-de-
fined geographic scope. Since their release
in 2001 and revision in 2011, the application
of LMAs has increasingly drawn the interest
of research and policy across Europe. Recent
developments in the research field refer to
LMAs as a powerful tool to design and mon-
itor policies regarding employment, labour
mobility, urban planning (Franconi 2017) and
socio-economic development and Social Wel-
fare. Therefore, LMAs provide the most mean-
ingful spatial mean to build the geography of
competitiveness in Southern regions of Italy,
while ensuring comparisons across European
countries and jurisdictions. In fact, they in-
clude a harmonised methodology along with
standardized definitions, which should be us-
able and replicable across EU.

On what concerns the industry category to be
selected for the purpose of identifying one of
the “nodes” of the regional innovation net-
work, Emerging Industries (Els) are conven-
iently selected. Their definition, regardless of
the ‘common definition of cluster categories’
(based on Delgado, Porter and Stern 2016),
stems from an intuition of the European
Cluster Observatory for Industrial Change
(ECOIC 2019). The latter focuses on the defi-
nition of ‘economic activities emerging at
the cross-road of different economic sectors’
(small-sized and cross-domain industries),
identifying new trajectories of regional spe-
cialization. Therefore, their definition un-
derlie a timely, more accurate and dynamic
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notion of knowledge and innovation, which
provides: 1) a more cross-sectoral account
of the ‘patterns of location-specific linkages
and spill-overs’ occurring across location; ii)
indicates a closer alignment with the new
trajectories of innovation and industrial de-
velopment’ identified within the RIS3 (areas
of innovation are closely related in the case of
Calabria Region), hence being more suitable
for an application in the European context. In
addition, the definition of Els is grounded in
a novel standardized definition provided by
the EOCIC (2020), allowing to systematically
establish and measure cluster occurrence. In
this regards, the EOCIC (2020) provides the
full definitions for the 10 Emerging industries
cutting across different sectors and establish-
ing the link with 2007 four-digit NACE/ATE-
CO sectors. On what concerns the dimension
of territorial capital being investigated, we se-
lect a single component or asset (Economic)
defined across a single indicator (Are's endow-
ment with highly-performing clusters), where
cluster occurrence at the sub-regional level
is proxied by the number of local units of active
enterprises - where one or more economic ac-

tivities are performed - within each LMAs.
Shifting from theoretical to operational as-
pects, using the ‘standardized set of bench-
mark cluster definition’ provided by the U.S.
Cluster Mapping Project methodology (Del-
gado, Porter & Stern 2016) as a key method-
ological reference, locational specialization
and employment is established as a selection
criterion to run the test in Calabria Region.
Consequently, using data from the ‘European
Observatory for Clusters and Industrial Change
Mapping Tool, the Experience Industries are
conveniently selected. Among the ten emerg-
ing industries identified by the EOCIC, the Ex-
perience Industries exhibit the highest score in
both specialization and employment index
(upper 10™ percentile) of the region. In addi-
tion, the region’s performance in the Experi-
ence sector registers a moderate growth from
2010 t0 2017.

To assess the presence of the selected indus-
try in Calabria Region, a four-step approach to
collect and process data has been followed.
Firstly, concordance tables have been set out
between the EU-wide (NACE)/Nation-based
industrial nomenclature systems (ATECO)

and 2007 6-digit North American Industry Clas-
sification System (NAICS), consistently with
the Emerging Industries definition and NACE
sectors composition defined by the EOCIC
(2020). Secondly, given the cross-sectoral na-
ture of the industry, industrial composition has
been analyzed using the ‘U.S. Cluster Mapping
methodology’ and their benchmark defini-
tion of Traded clusters (Delgado et al 2016).
Thirdly, available ISTAT data (2008 ATECO
industry code 3-digit) has been collected at
the LMAs level across 44 LM As within the Re-
gion of Calabria. Consequently, data has been
cross-referenced with data on Local Units of
active enterprises in LMAS provided by the
2011 Business Census and, with geo-spatial
data defining LMAs boundaries. Ultimately,
data is conveniently processed using a visual-
ization tool to display occurrence and distri-
bution of local units of active enterprises operat-
ing in the Experience sector across the 44 local
labour market areas delineated in the region
of Calabria, as outlined in Figure 1.

The map in Figure 1 shows overall presence
and distribution of the Experience Industries in
Calabria Region (Total number of establish-

Figure 1 — The Experience Industry in Calabria Region: Occurrence and distribution of Local Economic Units of active enterprises by Local Labour Market Areas (LMAS).

Absolute values, Year 2011.
Source: Authors’ elaboration from ISTAT
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ments in absolute value), revealing a nuanced
pattern at the sub-regional level.

On the one hand, the highest density of local
units of active enterprises rests in the larg-
est urban agglomerations of the region and,
precisely in the LMAs of Reggio Calabria and
Cosenza (highlighted in dark grey), followed
by Catanzaro e Lamezia Terme. On the other
hand, small-sized municipalities and inner
areas are heavily disadvantaged, registering a
scarce presence of operating enterprises. The
graph in the figure outlines the presence of
the Experience Industries in Calabria Region
broken-down by sector, whilst the pie charts
show their percentages (weight) across the
LMAs of Reggio Calabria and Scalea. The Ex-
perience economy group/cross eight different
industries providing a wide range of services,
ranging from accommodations and tour-op-
erating services (Hospitality and Tourism),
Performing Arts, Urban and Marine transport
services (Transportation and Logistics, Water
Transportation) along with Business Services,
Marketing, Design and Publishing but also Infor-
mation Technology and Analytical Instruments.
In the majority of the LMAs, three quarters
of the active enterprises are allocated to the
Distribution and Electronic Commerce and Hos-
pitality sector. In the LMA of Reggio Calabria,
nearly half of the local units of active enter-
prises operate in the cluster of Distribution and
Electronic Commerce, followed by the Hospitality
and Tourism sector which holds a third of the
establishments. Conversely, more than half of
the local units serving the Experience cluster
in the LMA of Scalea operate in the Hospitality
and Tourism industry.

Concluding Remarks

Understanding the territorial dimension of
transitions rests a crucial concern to embark
on the path of a Low-carbon, climate-resilient
and socially just transition. The need to man-
age — more effectively and responsibly — si-
multaneous transition processes prompts the
ever-growing demand of data-informed deci-
sions that — employing data-driven methods,
processes and tools - allow to capture reliable,
real-time, customized and relevant informa-
tion on different contexts. In this perspective,
we argue that the notion of territorial capital,
when re-configured as operational/strategic
framework to unravel/pinpoint distinctive
features and conditions of location upon
which gather data, can provide accurate in-
sights on transition-related issues in context
utilizing data analytics.

Ultimately, what are the domains that by
already exhibiting a performance in terms
of green technological innovation would

display a better adaptation and response to
climate change mitigation policy actions
(recovery fund thereby), or what are the po-
tential/drawback that by facing the techno-
logical resilience due to the green demand
would claim a more “tailored” policy action
to adaptation and response to climate change
mitigation, can contribute to lead/facilitate
the climate-neutrality transition across differ-
ent locations.

Notes
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Abstract

Nowadays, the insurgence of shocks in every di-
mension of life is questioning the effect of globali-
zation on the urbanization process. The exposition
to risks, related to the impact of continuous envi-
ronmental and economic shocks, seems, in turn,
increasingly connected to high urbanization pro-
cesses. Among a variety of specific vulnerability
factors that can influence the life of the population
in each settlement, two sources of them seem to be
generalized: Higher levels of income inequality
spread in urban areas, the concentration of knowl-
edge complexity in large cities. Traditional urban-
ization theory has become hard to interpret these
changes on a global scale, and “innovation” is a
core concept to explain the new differences in the
urbanization dynamics.

The paper aims to combine urban and innovation
policy towards the post-Europe 2020 Strategy, as
a scientific advance in urban and regional studies
within innovation policy design. It is argued that
this combination is a crucial need due to the pivot-
al role that the city is acquiring in managing adap-
tation to shocks and in designing new approaches
in line with the Just Transition mechanism intro-
duced by the European Union.

The paper argues that in light of a completely new
scenario of development, especially after the pan-
demic, due to the necessity to make a transition
towards sustainability, the traditional approach of
analyzing the context to drive the political choic-
es of transition need to change. Data analytics is
acquiring importance in the decision making that
required to be faster due to the continuous and un-
predictable shocks are facing us. The technological
progress, the engine of development is crucial in
driving cities and territories towards a transition to
a post-carbon economy.

Since the city transition is not formal top-down
management, the network modeling of this struc-
ture and the complexity of the component would
be an exciting approach. Network analysis, both as
a tool to measure the change and as a new frame-
work for urban management, could play an essen-
tial role for policymakers to develop a responsive
dashboard that benefits from local data to gener-
ate place sensitive materials for decisions. The
urban system is consistently facing turbulence
which leads politicians to convert them to a path
to analysis, this point of translating the routine
tensions into the challenges following a pattern
of emergence and remedies to a cure are resilience
building. Defining urban resilience in city level is
double-sided sward however it grasps the prosper-

ity of the innovation tightly, but would stem edu-
cational shields for fresh ideas required incubators
to grow.

The expected result is to explain how applying the
networking analysis at the urban level can change
the perspective of urban planning, create an Ex-an-
te mechanism based on network modeling for pol-
icymakers to foresight trajectories based on their
decision could depict an utterly novel approach in
urban management tools.

Introducing Urban Transition

Due to the European Commission council,
the aim of applying cohesion policies is to
lead the regions as a whole in the transition
pathway (1), this goal acknowledges that the
green, digital and demographic transitions af-
fect different people in different ways and that
equal opportunities and jobs for all means
empowering people through quality edu-
cation, training, and skills (2). Hitherto, the
regional scale has been considered essential,
however, the local one is more tangible: the
current phenomena of urbanization tend the
transition more in an urban manner, which
claims for orienting urban planning towards
“Managing Urban Transition,” in short it is vi-
tal to explore the concept based on urban con-
text and investigate the connections and dy-
namics on this boundary. Much of the novel
consideration of European horizon, planning
is built from the starting point of the set of
applications on the region to develop a more
comprehensive development path called
smart specialization. Smart specialization is
the capacity of areas to implement structur-
al changes in their economies through the
“Entrepreneurial discovery process (EDP)”
as an opportunities and the concentration
of resources in those fields (3). These series
of policy-making stimulates the process in a
non-neutral logic favoring selected new ac-
tivities employing concentrating resources
to those that are anticipated to transform ex-
isting economic structures. Proposed policies
range from public venture capital and entre-
preneurship development programs to those
that support the improvement of human
capital conditions, R&D competencies, and
the region’s embeddedness in interregional
research networks. Typically, modern cities
spread overbroad areas. Spatially speaking,
sustainability research and policy-making
should shift focus from city centers to urban
regions and global networks of production,
consumption, and distribution (4).

The urban system is consistently facing the
shocks and stress which inflected by eco-
nomic, social, and environmental dynamics
forcing the policymakers to convert them at
the path to investigate and to encounter, this



approach of translating the everyday ten-
sions into the challenges, following a pattern
of emergence and remedies to cure, is resil-
ience-building based. However, this process is
often costly and risky. Still, the big mass de-
veloping by the implementation of the action
plans is crucial; the outcome is a system by it-
self called “urban resilience.” Urban resilience
has many definitions, most of which take into
account the ability to manage the full range of
shocks and stresses which may occur in a city
(5). Notably, resilience refers to the capability
of a system to maintain or quickly return to
desired functionality following a disruptive
event (either natural or human-induced),
which may not be predictable. It incorporates
the ability to avoid shocks and to manage risks
while being able to adapt to change when
needed and continually quickly transforming
systems that inhibit current or future adap-
tive capacity. Synergies and tradeoffs must
also be considered to identify how investing
inresilience contributes to long-term sustain-
ability by ensuring that current development
gains are safeguarded for future generations.
As aforementioned, we do not yet know how
challenging it is to decentralizing the transi-
tion with smaller-scale distributed systems
(urban level). However, smart cities and smart
communities are popularly experimented
with (6,7,8) and may eventually lead to useful
conclusions, but that time is still somewhere
in the future. This article is forming the trans-
formation structure into a mixed scenario
of qualitative evaluation in the quantitative
monitoring approach, which intended to sug-
gest a new perspective for Managing Urban
Transition.

The problem statement: Place
Sensitive- Context driven approach

The paper argues that in light of a completely
new scenario of development, especially after
the pandemic, due to the necessity to make a
transition towards sustainability, the tradition-
al approach of analyzing the context to drive
the political choices of transformation need
to change. In this extent, nowadays the insur-
gence of shocks in every dimension of life is
questioning the effect of globalization on the
urbanization process. In one hand with the
Industrial Revolution, the primary source of
wealth moved from the countryside into the
city (9) in another hand exposition to risks
related to the impact of continuous environ-
mental and economic shocks, seems, in turn,
increasingly connected to high urbanization
processes. Among a variety of specific vulner-
ability factors that can influence the life of the
population in each settlement, two sources of

them seem to be generalized: Higher levels of
income inequality spread in urban areas (10,
11), the concentration of knowledge complex-
ity in large cities (12, 13). Traditional urbaniza-
tion theory has become hard to interpret these
changes on a global scale, and “innovation”is a
core concept to explain the new differences in
urbanization dynamics.

Focusing on the structural change in these
years, the shifting from the capital accumula-
tion to the innovation concentration, heading
the novel economies to constrain the knowl-
edge diffusion and the technological spread
by different means, is growing faster. This has
been causing a new phase of disparities, which
involves the accessibility of knowledge and
techniques of converting information to the
wealth called “Technological resilience” A
new factor influencing urban context and de-
fining an empirical pattern for technological
readiness by examining the degree of related-
ness to exploit technical flexibility is crucial to
demonstrate whether long-term vulnerability
factors (VF) are measurable. We propose to in-
vestigate the VF of an urban system by intro-
ducing networking analysis as a way to meas-
ure the responsiveness of the network built on
the flexibility (technological resilience) and
the intensity (knowledge diffusion) to adapt
and change the trend in facing a shock or
multiples shocks. (14). We argue that the new
pattern of urbanization dynamics may have a
significant negative effect on the flexibility of
urban knowledge structures and, in turn, act-
ing on crisis intensity (14). This new variable
is based not only on a spatial unit’s econom-
ic structure, but more comprehensive view
demonstrates that both social and environ-
mental axis is essential in the specific pattern
of an area. In this manner, the factor is more
“place sensitive” than an empirical one-size
only equalization to deal with.

Place sensitive approach recognizes that
the criteria for future priorities will be con-
text-specific for any given the solution. Any
urban settlements can be tested to determine
their likely long-term ability to continue and
deliver their function— that is, their resilience
to achieve the ultimate transition goals. How-
ever, those mentioned factors are the most
critical area of intervention. Still, the dynam-
ic of the challenges into dense, interconnect-
ed, and fast-changing systems is an inevitable
issue that requires a new perspective to en-
counter. The paper intends to combine urban
and innovation policy towards the post-Eu-
rope 2020 Strategy (15) to advance urban and
regional studies within innovation policy de-
sign.Itisargued that thiscombinationisacru-
cial need due to the pivotal role that the city is

acquiring in managing adaptation to shocks
and in designing new approaches in line with
the Just Transition mechanism introduced by
the European Union. According to this objec-
tive, the research’s methodological approach
is formed because since the city transition is
not formal top-down management (16,17,18),
the network modeling of urban structure
and its complexity would be an inspiring ap-
proach. Network analysis, both as a tool to
measure the change and a new framework for
urban management, could play an essential
role for policymakers to develop a responsive
dashboard that benefits from local data to
generate sensitive materials for decisions. For-
mal urban management rarely addresses the
socio-economic The nexus directly assumes
that continuing affordable economic require-
ments to each aspect will be assured without
any particular additional measure. Because of
this path dependency, it is arguable that the
assessment tools, models, and policy recom-
mendations of many planners seldom build
on the nexus of risks and solutions. Conven-
tional planning, design, and governance sys-
tems, struggle to meet the supreme position
that cities have taken, namely the most pros-
perous places in the modern world. To avoid
making the same mistake, considering the
city as a dynamic Network is essential, then
the network analysis as a tool of monitoring
and evaluating the system can investigate the
context both at the micro and macro level
The latter functions depend on the maturity
of the network and its scale. It is vital to (re)
define the terms in Network Theory to form
the hypothesis and reasoning; thus, we start
with a short glossary of the definition and vo-
cabularies. Then we will continue on the ba-
sics of network connectivity, clustering anal-
ysis, and resistance as the system’s attributes.
“Network analysis” would not solely unilater-
ally examining the data, but the multilateral
nature of the change (Transition) and system
adopting phases (Resilience) regarding time
intervals and correlations will be taking into
consideration. To (re)structure the hypothe-
sis, the methodology derived from graph the-
ory attempts to describe how to assemble the
relations (displayed by links) between given
observing (displayed by nodes) and apply
quantitative techniques to produce relevant
indicators and results for studying the charac-
teristics of a whole Network and the position
of individuals in the network structure.

Glossary of Network analysis

Node
In the specific definition of network anal-
ysis in urban management, nodes are the
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multi-scale boundary of stakeholders or
even spatial units dominated to particular
functions. These properties are scalable and
trans-dimensional, providing an opportunity
to investigate the micro and macro levels of
interaction. However, the methodology for
defining the nodes is essential, but the most
vital point of analyzing the nodes is address-
ing them into the network. One of the main
applications of network analysis is identify-
ing the “important.” nodes in their network
(19). The idea of individuals’ centrality in
their system is one of the earliest to be pur-
sued by network analysts (20). It is used to
acquire the positional features of individual
nodes within networks. Freeman (21) iden-
tified three forms of centrality. It is the most
intuitive property of a node. The second
measure of node centrality, closeness, is based
on distance or proximity. The action focuses
on how close a node is to all the other nodes
in the set of nodes (19). The degree of close-
ness is not only based on the nodes and the
neighbors but also demonstrates the degree of
relatedness in the network. In data analytics
literature, we translate nodes as the data pro-
duction unit, the observation box that carries
unique coordination into the data pool.

Edge

Edges are representing the connection in clas-
sic literature for graph theory and network
analysis. This link is either tangible or on a
conceptual level, known as possible connec-
tivity. However, in this article, we introduce a
novel perspective to all these definitions but
play arole in the same grounds for all the con-
nected nodes in need of drawing a link. We do
not yet know a robust protocol for proving
a potential connection. However, the impor-
tance of bilateral transactions between nodes
is considered a direct transmitting path for
the proposed network. In terms of innovation
networks, the number of patents traditionally
is considered a quantitative indicator for the
depth of knowledge and innovation creation.
Our proposal considers this quantity as a po-
tential demonstrator of the ground for inter-
action between the nodes. For instance, the
higher number of patents in a node shows a
more intense connection between intra-node
dimensional contacts. Researchers in IT and
datascience disciplines do not consider all the
links simultaneously; for instance, Convolu-
tional Networks demonstrates the multi-level
connections between two or more nodes in
three dimensions. An artificial neural net-
work is another example of interdisciplinary
investigation on urban managementand data
science, which translating the urban reciproc-
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ity into the term of collection of connected
units or nodes called artificial neurons.

Degree of connection (two-edged)

In much transitional literature, knowledge is
assumed to be a public good: once discovered
and publicized, it is freely available to all in
the context. The diffusion of information is a
process embedded in location. Distance is es-
sential in knowledge diffusion — the closer
we are to the area of the originator of knowl-
edge, the sooner we acknowledge the benefits
of the innovation network (22). Looked at dif-
fusion over a geographical distance; (23) adds
social distance. Knowledge diffusion is not
only a geographically spatial phenomenon,
but it is also a “socially spatial” phenomenon.
The more closely connected socially, in other
words, suggests that knowledge diffusion is
taking place to a considerable extent by per-
sonal contact. Space matters for knowledge
diffusion, and social space may matter as
much as or more than geographic space. “So-
cial space” can only be sensibly understood
in the context of social networks. It is mainly
the case in the context of innovation when
the transmission of knowledge plays such an

important role. Another side of this network
formation is the class of knowledge and the
level of sedimentation for a particular prop-
erty processed between and inside the nodes.
For instance, codified knowledge can be dif-
fused globally, without reference to underly-
ing connection structures, but tacit knowl-
edge has different properties. Its diffusion
depends heavily on the network of agents
through which it will spread. The central idea
is that the “Urban system” takes advantage of
a large amount of autonomy between nodes,
but at the same time uses links between those
nodes to transmit value between them. This
sounds much like the suggested description
of an innovation network for a potential ur-
ban context where agents (despite the socio-
economic classifications) are nodes. They are
linked to particular other nodes, and inter-
connection takes place only over these (re)di-
rect links. Social capital, developed by direct
interactions between agents, in this proposed
network is innovation. It permits the agents
to circumvent many of the problems implicit
in anonymous markets such as opportunistic
behavior, imperfect information, incomplete
contracts, the transmission of tacit knowl-

Lrban innovation network

Clustering

Assodation

Figure 1 — Classification, clustering and association



edge, knowledge spillovers, etc. Therefore,
social capital developed through network
interaction reduces transaction costs and
can serve to make the node more efficient in
many ways. This is a more profound under-
standing of new urban resilience in the inno-
vation era, Technological Resilience, which
leads the nodes to optimize the connection
by economic filters to maximize the competi-
tiveness and cut back the transmission to pre-
vent any unsought knowledge spillover.

Classification, Clustering and association
Due to the context of this paper, we do not
explain classic network formations (i.e., Ising,
Marshall) instead of the interaction between
the transitional property and the connection
building progress is taking into account. The
main objective of this section of the research
is the target, defining the aim of contact and
describing the best scenario for interactions
between the nodes includes three different
layers, first, to investigate Why the nodes are
connected? following this path, the identity
of each coupling is interconnected, the trans-
action has its own identity as well and ag-
glomeration of those same ground, same tar-
get transactions form a “classification.” As an
example, in an Urban Context, all industries,
research centers, and private/public stake-
holders who are connecting each other for a
project (contest) are considering as n number
of coupling interconnected nodes, then them
number of transactions despite the positive
or negative result demonstrating the coordi-
nation (n,m) of a the single multilevel node
in the innovation.

Another concept in this field is based on the
maximizing the differential variance of the
nodes in a context and, at the same time,
minimizing the difference of similarity. More
in details, the interconnection between the
nodes would not necessarily follow the same
target but the proximity both in term of the
spatial unit or knowledge creation codifica-
tion is the clustering element. To form these
structures among the nodes, an ex-ante con-
sideration of target is keen, and the evalua-
tion is an N-folded scenario in which there is
no fix coordination of coupling in the trans-
action matrix.

An important property for connections is the
probability of co-occurring the transaction
between n nodes, in this element, there is no
coupling scenario to investing instead of be-
ing in the same ground and acting at the same
level despite quantity or target considered a
group of convergence association; on of pos-
sible translation for this categorizing into our
research context is performing for or against

a challenge in an urban system required a se-
ries of interactions between actors, in this sys-
tem, there are numbers of the classification
which is classically dominated to the target
of this rescue mission, in another level, the
geographical proximity to the hot spot form
clustering dimension between infusers of the
risk, but there is always the third layer which
doing transactions neither directly connected
to the target nor geographically close to the
spatial unit but perform most appropriately
and impact the result.

Networking Coefficient

After defining interconnections properties for
the proposed innovation network, it is essen-
tial to investigate intra-connection the factor
for it, it seems there is a meaningful relation-
ship between the constraints of transmission,
number of nodes and connection in one hand
and the ability to the classification of the net-
work in another, which we suggest to call
it Networking coefficient. This coefficient
forms the network from a multiplex perspec-
tive. This structure has its unique dynamic, in
which each period one transaction is chosen
due to the mentioned coefficient. In an ur-
ban context, it selects one of its interaction,
and with that level of probability makes all
possible trades. Over time, the node’s knowl-
edge endowments change as they trade. The
possibility to expand the network is another
function which following this coefficient,
absorbing knowledge and developing new
transaction by brand-new nodes assist data
collection phase-in elaborating evaluation
more in detail. This diversification session
has been one of the fundamental causes of
arrangement growth. Besides, because an
expanding innovative transaction base de-
mands an expanding knowledge base, this
Multiplicity has been aleading cause not only
of an increase in R&D sectors but also of an
increase in external technology sourcing (24).

Data analytics in network analysis

Data analytics is acquiring importance in the
decision making that required to be faster due
to the continuous and unpredictable shocks
are facing us. The technological progress, the
engine of development, is crucial in driving
cities and territories towards a transition to a
post-carbon economy. As mentioned before,
considering the city as a network of interac-
tions and the spatial units as possible nodes,
the data transmission between the actors is
the key factor to monitor, evaluate, and con-
trol the transition. In this section, we will
suggest combining one of the standard data
science methodologies (CRISP-DM) with
urban management to initiate a transition

dashboard for policy-makers. The CRISP-DM
method is described in terms of a hierarchi-
cal process model, consisting of sets of tasks
related at four levels of abstraction (from
general to specific): phase, generic job, the
specialized task, and process instance (25).
Converting this to urban transition manage-
ment generates a novel framework for map-
ping city transformation based on data pool
creation. At the top level, the data mapping
process is organized into several phases; each
phase consists of several second-level generic
tasks. This second level is called generic be-
cause it is intended to be general enough to
cover all possible data gathering situations.
As aforementioned improving the ability to
collect complete and stable data closely re-
lates to prediction and dynamic explanatory
model generation. (25) Complete data means
that are covering both the whole process of
transactions and all possible data for inter-
action. Stable means that the model should
be valid for yet unforeseen developments
like new modeling techniques. At a third lev-
el, which we call it cleaning data to achieve
a total specific solution, the research team
should consider all possible investigation tar-
get(s) and act in the most optimized way. In
practice, many of the tasks can be performed
in a different order, and it will often be nec-
essary to backtrack to previous assignments
and repeat specific actions regularly. At the
final level converting data to information and
then the decision is expected. It is needless to
say that all this methodology established on
an EX-Ante regulation; thus, every possible
information necessarily follows the expected
prognostication requirements.

Conclusion

In this paper, the expected result was to ex-
plain how applying the network analysis at
the urban level can change the perspective of
urban planning, create an ex-ante mechanism
based on network modeling for policymakers
to foresight trajectories based on their deci-
sion could depict an utterly novel approach
in urban management tools. As previously
described, this tool is based on data piling as
fuel for the innovation engine to run the tran-
sition, these cascade of cause and effect give
on to authors for enriching unusual experi-
ence in a combination of data science, applied
math, and urban management. At this stage,
there are lots to do to profound the instru-
ment as a reliable tool for investigation more-
over among all rhetorical questions “How
aggregate knowledge levels grow with these
underlying urban data nexuses?” is one of the
open questions in front of the research team.
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Public engagement

nei processi di recovery
post-Shock: reti sociali
ed il caso “SOLIVID”

Giusy Sica

Abstract

To define the scientific and epistemological coor-
dinates of the contribution focused on public en-
gagement in post-shock recovery processes, with a
focus on social networks and the “SOLIVID” case,
it is necessary to define the conditions and terms
within which the Responsible Research and Inno-
vation is inscribed (RRI). In the knowledge socie-
ty, every individual is potentially involved in the
process of building knowledge, which is no longer
limited to universities and research centers only.
Public and civic engagement practices provide a
deep understanding of the new emerging needs of
society and individuals and is based on multiple
dimensions of sustainability: economic, social, cul-
tural and environmental, which also overcomes
obsolete social innovation concepts linked exclu-
sively to the technological component, such as
that of the Smart city. The goal is to have a positive
social impact on a reference community, with the
ultimate aim of improving the quality of life of in-
dividuals.

Appunti e spunti sul ruolo
dell’istruzione superiore e la RRI

Lapproccio del Responsible Research and In-
novation (RRI) «has become an increasingly
important phrase within policy narratives,
in particular in Europe, where it will be a
cross-cutting issue under the prospective EU
Framework Programme for Research and In-
novation “Horizon 2020”. In EU member sta-
tes, there are also various initiatives suppor-
ting RRI, notably under schemes of national
research councils (e.g. the United Kingdom,
Norway, and the Netherlands). However,
there is no agreed definition of the concept,
and approaches how it should be implemen-
ted may vary. This chapter outlines a vision
behind Responsible Research and Innovation,
taking a largely European policy perspective,
provides a definition of the concept and pro-
poses a broad framework for its implementa-
tion under Research and Innovation schemes
around the world» (Von Schomberg, 2013). E
un approccio che parte dal presupposto che
ogni individuo, nella societa della conoscen-
za, € potenzialmente partecipe del processo di
costruzione del sapere, vale a dire che gli at-
tori della societa, quali Universita e Centri di
ricerca, che finora hanno agito in tale direzio-
ne, non saranno limitate a tale processo. Cio



