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During the last 10 years, opposition by local communities against the development of industrial facili-
ties, energy technologies and transport infrastructures has steadily grown. Negative externalities on the
environment, quality of life and health are the most frequent motivations of the opponents. Disputes
are typically grounded in environmental, social and economic concerns about the local impacts of new
development proposals. Within this context, this paper aims to explore the existence of a potential rela-
tionship between the level of territorial vulnerability and the distribution of local conflicts surveyed
by the local and national press in the Lombardy Region (Italy). This type of relationship is investigated
using an empirical analysis based on an overlay mapping of different informative layers. The vulner-
ability index has been calculated according to the most recent conceptual and analytical frameworks
developed in the scientific literature. It is a multidimensional index grounded in environmental, social
and economic criteria. The outputs of the vulnerability assessment have been placed into thematic maps
to provide a comprehensive overview of the environmental and socioeconomic state of the Lombardy
Region. In addition to the general degree of vulnerability, the maps display the local conflicts surveyed by
the NIMBY Forum, an Italian survey of territorial disputes managed by the Agency of Research and Infor-
mation Society. The maps provide a means of i) putting forward some hypotheses about the oppositions
that have emerged around the localization of new facilities, including mainly industrial facilities, waste
disposals, energy plants and transport infrastructures, and the vulnerability of the Lombardy Region; ii)
identifying the driving factors of territorial vulnerability; iii) investigating whether the local oppositions
are directly proportional to territorial vulnerability. The first results indicate that a direct relationship
among territorial vulnerability and conflicts does not exist. This outcome, even on a preliminary basis,
provides a new analytical perspective for understanding the reasons behind local community protests.
© 2014 Elsevier Ltd. All rights reserved.

Introduction

for land use to ensure that human habitation adheres to sustaina-
bility principles have been developed (Ndubisi, 2002). The most

The study of various interactions between people that are the
result of concerns for environmental quality is a field of research
that has been comprehensively investigated since the second half
of the last century; this is the result of the growing public aware-
ness of the negative externalities of human action on the natural
landscape. As many scholars have claimed, no economic activity is
exempt from externalities (Pigou, 1948; Mishan, 1965; Boulding,
1966; Barde and Gerelli, 1980; Roegen, 1971).

Thus, many theoretical perspectives and methodological
approaches for understanding, evaluating and providing options
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relevant threat to these goals is the loss in the ecological value
of environmental resources and the resulting decrease in human
well-being. Environmental and socio-economic vulnerability is too
often neglected in decisions regarding territorial and/or urban
redevelopment interventions, as indicated by the amount of local
community opposition against facilities that are perceived as a dan-
ger (Mattia and Oppio, 2008). The opposition of local communities
to new infrastructures and plants, the so-called NIMBY (Not In My
Back Yard) syndrome, are considered a proxy indicator of the level
of the perceived risk. Many scholars have examined the causes of
local conflicts in different fields such as urbanization in agrarian
landscapes (Darly and Torre, 2013; Torre et al., 2014), the commit-
tee against extractive industry (Hilson, 2002), and the interferences
between wind power and military aviation (Lindgren et al., 2013).
Others have provided suggestions for land use conflict resolution
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based for the most part on community involvement in decision-
making processes (Rauschmayer and Wittmer, 2006; Wittmeretal.,
2006; Nijnik et al., 2009; Hessel et al., 2009; Kamruzzaman and
Baker, 2013; Magsi and Torre, 2013; Saarikoskia et al., 2013).

The potential negative impact of infrastructure and plants on the
environmental, economic and social systems should be considered
a further pressure factor (Bradley and Smith, 2004), especially for
those territories that are highly vulnerable as a consequence of their
susceptibility to harm or hazard (Menoni et al., 2011) or to their
inability to cope with external events (Cutter et al., 2003; Turner
et al., 2003; Berry et al., 2006; Metzger et al., 2006; Smith et al.,
2008).

Changes in land use, socio-economic characteristics, biodiver-
sity, atmospheric composition and climate reduce the capability
of a territory that is meant to be an ecosystem that provides vital
services for people and society such as biodiversity, food, fibre,
water resources, carbon sequestration and recreation (Costanza et
al.,, 1997; De Groot et al., 2002).

Within this context, the concept of vulnerability has been
increasingly considered, as it reveals the degree to which a ter-
ritorial system is likely to experience harm due to different types
of threats, and the goal has been to provide reliable information for
policy and decision making (Golobi¢ and Breskvar Zaucery, 2010).
Furthermore, vulnerability is the susceptibility of a given popula-
tion, system, or place to harm from exposure to the hazard, and it
directly affects the ability to prepare for, respond to, and recover
from hazards and disasters (Cutter et al., 2009). On the one hand,
it focuses on the state of a territory described by a specific set of
criteria. On the other hand, it also refers to how the natural and
human environment can respond to external events (Toro et al.,
2011) that have the potential to become worse (Bradley and Smith,
2004). According to the ecosystem approach (Millenium Ecosystem
Assessment, 2005), vulnerability is a multidimensional notion, as
it regards not only the environmental and physical issues but also
the systemic, social/community/institutional and economic ones
and their relationship (Cutter et al., 2003; Menoni et al., 2012).

The vulnerability of the territory with respect to the realization
of infrastructures can also be associated with land consumption
and the impact on the agricultural system (Mazzocchi et al., 2013;
Torre et al., 2014). Because this notion has been studied in sev-
eral fields, many complementary definitions have been developed
according to different conceptual models and frameworks with dif-
ferent methods of measurement (Tran et al., 2010).

Although the many definitions of the notion of vulnerability
highlight the different faces of the same concept, they all focus on
the following concepts: i) vulnerability is an intrinsic feature of a
system that can be described by the use of a specific set of criteria;
ii) the notion of vulnerability is multidimensional as it affects not
only the environmental aspect of a territory but also the economic
and social ones and their mutual relationships.

The definitions of risk are several. The definition used in the
Legislative Decree no. 81 of 2008, which follows the one proposed
by Cutter (Cutter et al., 2000), defines “risk” as the product of
the level of damage in the conditions of use and the frequency
of adverse events (D.Lgs No. 81 of 2008, Article 2). The definition
conforms to the following formula:

R=DxF

where R represents the risk, D for damage and F for the frequency
of harmful events; the territorial vulnerability could affect both the
frequency and the level of harm. The development of infrastructure
in a vulnerable context strengthens the risk, as it increases the fre-
quency and the significance of the harmful events. Thus, the risk (R)

should be commensurate to the degree of territorial vulnerability
(W):

R~V

At the same time, the conflicts (C) should be proportional to the
risk, as the local communities generally hinder the development of
interventions perceived as dangerous:

C~R

Consequently, the level of disputes against facilities should be
balanced with the degree of territorial vulnerability:

c~v

Starting from this conceptual framework, the paper aims to
explore the existence of a potential relationship between the level
of territorial vulnerability and the distribution of the local commu-
nity opposition to the development of industrial facilities, energy
technologies and transport infrastructures. Data about protests,
surveyed by the Italian Permanent Media Observatory of Nimby
Forum, indicate that territorial disputes effectively arise in the most
industrialized and urbanized regions.

The geographical distribution of local opposition has been deter-
mined by an empirical analysis based on the overlay mapping of
different informative layers.

The vulnerability assessment combined with the spatial analysis
of disputes highlights the criticism of the complex decision-making
processes and suggests relevant insights for better understanding
the reasons for local opposition. For instance, the identification
of the costs and benefits of new facilities depends on their size
and scope. Consequently, the number of stakeholders involved is
generally affected by the territorial level adopted for vulnerability
assessment.

This paperis divided into three parts. The first part focuses on the
methodology for measuring the territorial vulnerability. The sec-
ond part displays the territorial vulnerability profile of Lombardy
provinces with radar charts and vulnerability maps. The third part
is dedicated to the analysis of the emerging issues by a territo-
rial vulnerability assessment combined with a spatial analysis of
local conflicts. The overlay mapping of the vulnerability index and
the localization of oppositions, although empirical, represents an
interesting investigation about the reasons for the disputes.

Materials and methods
The definition of the Vulnerability Index

The Vulnerability Index (VI) has been calculated according to the
method developed by Toro et al. (2011) because it considers both
the environmental and socio-economic variables.

The VI is given by the sum of the vulnerability value of each of
the following criteria:

VI = Iwp + Irp + ILuc + Iswq + laq + Iss +1Ip, + 1, + Igqu

where Iyy is the vulnerability value of wildlife habitat; Iy of the
flora diversity; I;yc of the land use change; Isyq of the surface water
quality; I5q of the air quality; Ig, of the employment; Ip, of the pop-
ulation; Igg, of the educational system; Iy of the social security.
The vulnerability value at the level of criteria is normalized on the
basis of the minimum and the maximum value of each variable
according to the following formula:

Ni = (Xi - Xmin )/(Xmax - min)

where N; is the normalized data, X; is the data to be normalized,
Xmin s the minimum value assumed by the variables and X;;,4x is the
maximum one. Because each criterion has the same importance in
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Fig. 1. Lombardy region; Land use, Provinces, Neighbouring territories.

the current step of the research, the values of the index reflect the
level of vulnerability of each factor with reference to a neutral sce-
nario. It should be relevant to introduce a weighting system for the
criteria on the basis of both the technical analysis of the strengths
and weaknesses of a specific territory and the involvement of local

communities.

The analysis has focused on Lombardy, as it is one of the Italian
regions with the highest amount of local community opposition
in the last ten years as measured by the Nimby Forum annual
survey. Given the subdivision of the country into three adminis-
trative levels (Regions, Provinces and Municipalities), the VI has
been performed at the province level because the majority of the
conflicts refer to linear (e.g., road infrastructure and high-voltage

lines) or punctual (e.g., airport infrastructure, industrial plants, and
biogas plants) development proposals that have an impact on the
sub-regional territorial scale, for example, the provinces.

Case study: the Lombardy region

The Lombardy region has a surface of 23,858 km? and a pop-
ulation of 9,400,000 inhabitants (RDP, 2007). Nearly 50% of the
regional territory is low lying, more than 40% is mountainous, and
the rest is hilly (Fig. 1). Rural areas cover 82% of the territory and
are inhabited by 35% of the population. Regional population den-
sity is 408 inhabitants/km?2, much greater than the national average
(199 ab/km?) (Corsi, 2009). The demographical structure is affected
by a declining birth rate and an increasing life expectancy, and 53%

of the regional adult population has a complete education (upper-
secondary and superior). This percentage increases to 73% amongst
young people. The Lombardy region generates more than 20% of the
Italian GDP. The economic structure of Lombardy is characterized
by the importance of the secondary and tertiary sector. In 2003,
the GDP per capita was 28,254 euro (40% more than the national

average).

Nearly 57% of the regional territory is dedicated to the primary
sector, while the total UAA covers 43% of it.

Aportion of 15% of the regional territory falls under Natura 2000,
with a total surface of approximately 370,000 Ha and 245 sites, and
there are 92 parks and other protected areas that cover 131,000 Ha
(Fig. 2). Urban and peri-urban areas have a great importance in
terms of population (more than 5.9 million people) and surface

and have a density of nearly 1400 inhabitants/km?2. The Lombardy
region holds, together with the Veneto region, the primacy of the
urbanized land that affects 13% of the total area (ISTAT, 2013). The
urban area is made up of the main towns (Bergamo, Brescia, Monza
and Brianza) and the large conurbation of Milan. The Lombardy
region is crossed by one of the largest networks of infrastructure
in Italy: The rail network is extensive, with 80.6 km per 1000 km?
(Corsi, 2009); the road network is just under 12,000 km and rep-
resents 7.9% of the national road network (Annuario Statistico

Regionale, 2011). In the region, there are also 14 airports, of which

5 are for civilian use (Annuario Statistico Regionale, 2007). In the

Lombardy region, 7 landfills (ISPRA, 2012) and 13 waste-to-energy

plants (ARPA Lombardia, 2010) are active. Of the Italian biogas



242

)

PIEMONTE

fv\ff\w?
L
I LIGUle

Fig. 2. Lombardy region: Protected areas, Parks, Reserves.

SWITZERLAND

Source: Aree protette della Regione Lombardia (2013).

plants, 37.6% are present in Lombardy (CRPA, 2013). The SIRENA
projectin the Lombardy region has identified approximately 24,000
power plants ranging from hydroelectric plants to photovoltaic
power (the most numerous) to plant biomass in power plants
(FINLOMBARDIA, 2012). In 2012, the Authority for Electricity and

I:] Province

Parcks, wildlife riserve
EMILIA-ROMAGNA

A. Oppio et al. / Land Use Policy 43 (2015) 239-247

(.

VRN

MANTOVA

VENETO

distribution networks, more than all other regions (Autorita per

Gas measured in the Lombardy region 127,348 km of electricity

Table 1
Vulnerability criteria.

Acronym

Indicators

I'energia elettrica e il gas, 2012).
The Vulnerability Index (VI) has been structured through the

measurement of environmental and socio economic criteria, quan-
tified by specific criteria as suggested by the above-mentioned

research by Toro (see Table 1).

Sources
Centro Flora Autoctona
(Lombardy Region)

Year
2008

2008

WD

Number of threatened species

Centro Flora Autoctona
(Lombardy Region)

2011

Criteria
Wildlife Diversity

Flora Diversity

Air Quality

Land use

Surface Water Quality

Social Security
Population

Employment
Education system

FD

AQ

LUC

SWQ

SS
Pp

Edu

Number of threatened species

Air Quality Index

Percentage of natural areas

Sewage treatment channelled
into the drainage system
Quality of Life Index
Population density

Unemployment rate
Average years of education of

the population over 15 years

ARPA Lombardia: Regional
agency for environmental
protection
DUSAF 2.1 (Destination of Use
of Agricultural and Forest Soils)
Lombardy Region
ATO (Ambito Territoriale
Ottimale) Lombardy Region
ILSOLE240RE (annual survey)
ISTAT (population survey)
ISTAT (labour force survey)
ISTAT (population census)

2010

2007

2012
2013
2012
2001
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Fig. 3. The Vulnerability map of each province.

A short summary of the criteria is provided afterward.

Regarding Wildlife Diversity (WD) and Flora Diversity (FD), the
Regional Law No. 10 of March 2008 allows the specification and
quantification of endangered species at the provincial level. The
regulation lists the fauna and flora that are threatened. The range of
threatened species has been tested and identified by the Regional
Centre of Monte Barro Autochthonous Flora Centre (CFA). CFA is
an experimental station of the Lombardy region the fundamental
objective of which is to promote actions that ensure the avail-
ability of native plants compatible with the Lombardy territory.
The species for which in recent years there has been no certainty
regarding their existence have not been included in the study (CFA,
2008).

The Air Quality (AQ) index has been calculated on the basis of a
partial value for each of the following air pollutants: PM10, carbon
monoxide (CO), nitrogen dioxide (NO,), sulfur dioxide (SO,) and
ozone (03). Thus, the Air Quality index has been measured by the
following equation:

100 x PC

AQ = BT

where AQ=Air Quality index, PC=concentration of the pollutant,
and PL=the permissible limit of the pollutant.

The approach adopted in the case study is based on the allocation
to the AQ of the lowest sub-index value that has been adopted (EPA,
2009), as it is the most widely used approach in the international
literature, mainly in the field of forecasts. The data required for the

calculation of the Air Quality index were collected and analyzed
using the monitoring stations of ARPA Lombardia (ARPA, 2011),
the Regional Agency for Environmental Protection.

The Land Use (LUC) of the study area has been assessed through
the DUSAF 2.1 and Corine Land Cover database, which allow identi-
fying and monitoring the characteristics of land cover and use. The
territory is articulated and represented by 5 main classes (Class 1:
Artificial areas, Class 2: Rural territories, Class 3: Forests and natural
areas, Class 4: Wetlands, Class 5: Water Bodies). The percentage of
natural soil in this study has been calculated for each province. The
five above-mentioned classes have been combined with reference
to the degree of the soil naturalness, defined by the presence of
human activities and the consequent modification of the territory
in comparison to its original and natural condition.

The following 3 classes derive from the combination of the five
previous:

e Populated areas (Class 1): areas where human presence has dras-
tically changed the original layout of the area.

e Seminatural areas (Class 2): agricultural areas where intensive
cultivation of the soil prevails over the natural component.

e Natural Areas (Class 3, 4, 5): areas that are the closest to the
natural condition of the land. In these areas, it is expected that
biodiversity is high.

The Surface Water Quality (SWQ) has been evaluated on the
basis of how the waste water is purified and channelled into the
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Fig. 4. Level of vulnerability for each environmental and socio-economic factor at the province level.

drainage system at the provincial level (according to the classifi-
cation of the coverage of sewerage services in the environmental
authorities — the ATO or Ambito Territoriale Ottimale - that man-
age public services such as water and waste disposal). The method
of purification is applied to all municipalities with more than 2000
inhabitant equivalents. The data of the municipalities that belong to
a province were collected for a given provincial water quality. The
degree of waste treatment is a percentage of the provincial load.

The data extracted by the First Report on Infrastructure (Regione
Lombardia, 2008) refer to the year 2007.

Social Security (SS) has been considered for the Quality of Life
Index, calculated every year by Il Sole 24 Ore, an Italian financial
daily, for all of the Italian provinces on the basis of six thematic areas
(the standard of living, service to people and environment, busi-
ness and labour, public order, population, facilities and activities
for leisure).

Table 2

Measurement of the vulnerability value of each criterion.
Provinces WD FD AQ LuUC SwWQ SS Pp Ep Edu
VARESE 0.33 0.17 0.46 0.56 0.80 0.89 0.33 0.88 0.64
COMO 1.00 0.53 0.85 0.73 0.10 0.38 0.20 0.00 0.67
LECCO 0.39 0.42 0.26 0.73 0.20 0.77 0.18 0.30 0.70
SONDRIO 0.44 0.38 0.00 1.00 0.00 0.05 0.00 1.00 0.62
BERGAMO 0.28 043 043 0.62 0.20 0.41 0.17 0.28 1.00
BRESCIA 0.67 1.00 0.59 0.56 0.80 0.21 0.10 0.25 0.99
MILANO 0.22 0.15 0.84 0.05 1.00 0.00 0.93 0.62 0.00
MONZA E BRIANZA 0.22 0.15 1.00 0.09 1.00 0.00 1.00 0.61 0.00
PAVIA 0.56 0.05 0.31 0.15 0.80 0.86 0.06 0.63 0.63
LODI 0.06 0.05 0.48 0.03 0.20 1.00 0.11 0.85 0.62
CREMONA 0.00 0.05 0.53 0.00 0.00 0.67 0.07 0.26 0.69
MANTOVA 0.11 0.00 0.52 0.00 0.20 0.32 0.06 0.53 0.84
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The indicator for Population (Pp) is density (ISTAT, 2012). Den-
sity indicates the number of inhabitants living in a given area; in our
case, the reference unit is the province. The measure is expressed
in inhabitants per square kilometre (inhab./km?).

The unemployment rate (Ep) has been defined as the ratio
between the population aged 15 and above who are in search of
employment. The ISTAT Labour Force Survey is the main source of
statistical information on the labour market. The data refer to the
year 2012.

The indicator for Education system (Edu) has been calculated as
the percentage of residents with qualifications of secondary school
and beyond (ISTAT, 2001).

Table 2 displays the vulnerability values for each criteria at the
province level in the Lombardy region.

The outputs of the vulnerability assessment have been orga-
nized into thematic maps for the purpose of providing a
comprehensive overview of the environmental and socioeconomic
state of the Lombardy region (see Fig. 3).

Results

As represented by Graph 1, the majority of the provinces have
a VI value that is above the average. In the higher positions of
the rank, there are the provinces of Brescia (VI=1) and Varese
(VI=0.96), while in the lower positions, there are Lodi (VI=0.39),
Mantova (VI=0.11) and Cremona (VI=0). The others exhibit val-
ues that range from 0.42 to 0.62 (Sondrio, Milano, Bergamo, Lecco,
Monza e Brianza, Pavia).

Although the distribution of values appears quite homogeneous,
the analysis of each vulnerability criteria indicates a varied pic-
ture. The radar charts highlight the weakness and strengths of
each province and their degree of intensity (see Fig. 4). Apart
from the two clusters of provinces - Mantova/Cremona/Lodi and
Milano/Monza Brianza - for which the vulnerability interests
exhibit the same axis with a comparable level of importance, the
different shape assumed by the radar charts of the other provinces
reveals the peculiarity of the territory analyzed (see Fig. 4).
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Graph 1. The Vulnerability Index in each province of the Lombardy region. The black
line indicates the average value of the VI (0.54).

In the majority of the provinces, the vulnerability is higher for
the group of environmental factors (WD, FD, LUC, SWQ, AQ) than for
the socio-economic ones (Ep, Pp, Edu, SS), except for the provinces
of Lodi, Mantova and Cremona, although the rural areas are an
important presence.

Furthermore, as the Land Use criterion takes into account the
percentage of natural areas, the vulnerability assessment neglects
that a great part of those provinces is occupied by intensive agri-
culture, which should be considered as much as the vulnerability
factor (Mazzocchi et al., 2013). Mountain areas (for instance, in the
province of Sondrio), as well as the agricultural lands, seem much
less vulnerable than highly urbanized provinces. Agricultural areas
are not subject to a special protection. Only a few specific areas
are included in agricultural parks (e.g., the South Milan Agricul-
tural Park), which do not have the level of protection of natural
parks and therefore do not affect the VI; however, this definition
could lead the policymakers to identify them as potential areas of
development and therefore as a suitable location for plants and
infrastructure.

CONFLICTS VULNERABILITY

TOTALE VULNERABILITY

E 000-020
/26 021-040
INFRASTRUCTURE B 041-080

B eneroy Il os1-080

,,,,,,,,,, WASTE I 031-1.00
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Figs. 5 and 6. Number of local conflicts and degree of vulnerability. Typologies of conflicts and degree of vulnerability.

Source: Authors’ elaboration of the ARIS data.
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Therefore, the vulnerability value of the Land Use criterion, even
if equal, does not have the same meaning for all of the provinces.
This is a pitfall of the assessment methodology that should be solved
for the purpose of providing more robust results.

In addition to the degree of vulnerability at the province level,
local conflicts caused by the development of new infrastructure and
plants have been considered (Nimby® Forum report 2012).

Through a system of media monitoring, the Permanent Media
Observatory of the Nimby Forum surveys the news related to ter-
ritorial disputes, and it creates an inventory of the plants under
opposition. The data are analyzed and discussed, providing an
updated overview of the phenomenon and an annual report.

The latest Nimby® Forum reportindicates thatin 2012, the num-
ber of plants and infrastructures contested at the national level is
354 (nearly 7% higher than in the previous edition). In the Lombardy
region, there are 54 disputes against new facilities (infrastructure,
power plants, pipelines, landfill or biogas plants and other).

To explore the relationship between conflicts and vulnerability,
the opposition has been grouped into 5 categories (1. Infrastruc-
ture: mainly highways, ring roads and roads, as well as the
expansion of the airport of Malpensa; 2. Energy plants: power
plants and high voltage lines; 3. Waste landfills, centres for the
treatment of special waste included; 4. Incinerators; 5. LNG termi-
nals) and overlaid on the vulnerability maps.

As indicated by Figs. 5 and 6, the maps provide a means of: i)
putting forward a hypothesis about the conflicts that have emerged
around the localization of new facilities and the vulnerability of
the Lombardy region assessed at the province level; ii) addressing
questions regarding the driving factors of vulnerability in different
provinces; iii) and investigating the degree to which the opposi-
tions depends on the effective territorial vulnerability.

The analysis of the vulnerability combined with the spatial dis-
tribution of local conflicts indicates a relationship between the
value of general vulnerability (VI) and the number of oppositions.
More precisely, the provinces of Brescia and Varese, for which
the VI value is 1 and 0.96, respectively, with a prevalence of
environmental vulnerability, reveal the higher number of oppo-
sitions (10-11) than the province of Bergamo, for which the VI
value is 0.54. A lower number of conflicts is observed in the
provinces of Sondrio (VI=0.42), Lodi (VI=0.39), Cremona (VI=0.11)
and Mantova (VI=0). Conflicts due to opposition to infrastruc-
ture and electrical systems are the most popular among the
provinces of the Lombardy region. Other typologies of conflicts
do not seem to be influenced by the degree of vulnerability

(Fig. 6).

Discussion and conclusions

The first outputs of this research indicate that the VI provides
a functional classification of the territories. It could effectively be
used to improve decisions about the development of facilities and
to fairly distribute the costs and benefits both among public interest
and private profit and among present and future generations. The
synthetic information given by the VI makes it possible to compare
and rank different territories according to their degree of environ-
mental and socio-economic vulnerability. The vulnerability maps
represent additional knowledge that planners should use for bet-
ter understanding the basis of local conflicts. At the same time, they
can be considered a neutral scenario, which the impacts caused by
the new facilities might change.

With regard to the location of the conflicts, significant dif-
ferences are not detectable, but the spread of local opposition
corresponds to a low willingness of the community to accept a
change in their utility due to the changes in land use that cause
negative externalities.

Although the conflicts should be proportional to the degree
of territorial vulnerability as has been posited by the research
question, the outputs of this analysis deny this assumption. Local
disputes seem not to be affected by vulnerability and risk. Fur-
thermore, it must be taken into consideration that this type of
proportional relationship has not emerged because the Nimby
Forum database does not analyze the risk for each typology of the
facilities and consequently the risk perception. Nevertheless, it is
well acknowledged that there is substantial variation among the
individual perceptions of impacts, such as the environmental and
health impacts and the effects on property values and public safety
(Schively, 2007).

Future developments in the research will require balancing the
conflict importance according to the degree of the specific risk of
the different infrastructures and plants under opposition.

Finally, if the criteria and indicators that constitute the index
are widely shared and supported by the literature, weighting is
a subject of more attention. The results discussed in this paper
have not deliberately contemplated the weighting of the VI. The
weight assignment could support the analysis of the state of a ter-
ritory in a more dynamic way by taking into account the effects
of policy measures regarding facility development with the aid of
vulnerability assessment. The weighting system should be defined,
on the one hand, by the measurement of the specific risk, as
already described, and, on the other hand, by the involvement of
local communities and stakeholders. The public engagement in the
decision-making processes could be envisaged as an opportunity
to spread knowledge and awareness about the vulnerability of the
territories. Involving the perceptions and priorities of the public
before the definition of the development options could prevent
the adverse positions taken against future projects that are viewed
as unfair and unequal. From this perspective, an understanding of
territorial vulnerability, grounded in environmental, economic and
social criteria, would seem to help define the alternative projects
before the decision-making process has begun.
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