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bstract

The definition of safety distances as required by Art 12 of the Seveso II Directive on dangerous substances (96/82/EC) is necessary to minimize
he consequences of potential major accidents. As they affect the land-use destinations of involved areas, safety distances can be considered as risk
olerability criteria with a territorial reflection. Recent studies explored the suitability of using Geographical Information System technologies to
upport their elaboration and visual rendering. In particular, the elaboration of GIS “risk-maps” has been recognized as functional to two objectives:
onnecting spatial planners and safety experts during decision making processes and communicating risk to non-experts audiences. In order to
laborate on these findings and to verify their reflection on European practices, the article presents the result of a comparative study between

he United Kingdom and the Netherlands recent developments. Their land-use planning practices for areas falling under Seveso II requirements
re explored. The role of GIS risk-maps within decisional processes is analyzed and the reflection on the transparency and accessibility of
isk-information is commented. Recommendations for further developments are given.

2006 Elsevier B.V. All rights reserved.
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. Introduction

The article is part of a broader comparative study on Member
tates practices in the field of land-use planning (in the follow-

ng: LUP) in areas at risk [1,2] and presents recent findings
f current research addressing the development of GIS-based
ools for risk prevention and emergency response [3,4]. The
ramework of the study is Art 12 of the Directive Seveso II
n dangerous substances (96/82/EC) [5], with a focus on Art 12
Control of Urbanization” and its implementation in selected

uropean practices. Aim of the article is investigating how LUP
ecision making processes are supported and informed by “risk-
aps” in two selected Member States: the Netherlands and the
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nited Kingdom. These two countries are selected on the base
f their comparable methodological approach to LUP for at-
isk areas, to which relevant differences between the decisional
rocesses involving the risk-information system are associated.

As well known, Article 12 of Directive Seveso II requires
ember States to consider, within their land-use planning poli-

ies, the need of defining opportune safety distances between
angerous establishments and urban, natural and infrastructural
evelopments. “Dangerous” refers to the presence of substances
hich explosion, fire or release could lead to major accidents

nvolving the external areas of establishments. In this respect,
afety distances are risk acceptability criteria with a territo-
ial reflection, as they affect the land-use destinations of the
urroundings of Seveso sites.
In the last decade, different methods and tolerability thresh-
lds fulfilling the Seveso II requirements were developed in
uropean countries. Analyzed Member State’s practices reflect

he specific geographical, regulatory and societal background
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f the country [1]. The resulting heterogeneity of approaches
nd regulations may be interpreted, in general terms, as the
esult of the ‘discretionary freedom’ [6] Member States have in
mplementing European legislation. In the specific domain of the
eveso II, this discretionary freedom is coupled with qualitative
nd quantitative variables affecting the development of differ-
nt regulations and methods. In the analyzed case, a different
egal background (common law versus civil law) [7], a different
opulation density (resulting in a different land scarcity) and a
ifferent configuration of the institutional lay-out are the most
elevant ones.

From the European regulatory perspective, in order to achieve
harmonized implementation of Art 12, the heterogeneity of
ethods and practices which were developed or were under

evelopment in the “Europe of 25” had to converge to an agree-
ent about the general principles informing a “safe” land-use

lanning practice. This objective is stated in the first amendment
f the Seveso II Directive (2003/105/EC) [8]. The amendment
equires to the Commission the elaboration of guidelines defin-
ng a d-base to be used as a common reference for assessing the
ompatibility between Seveso sites and surrounding areas. This
equirement gave new inputs to previous comparative studies
nvestigating the possibility of deriving a general ‘good-practice’
rom national experiences [9,10]. A relevant part addressed the
nalysis of the decision-making processes supporting the defini-
ion, the enforcement and the communication of risk-reduction

easures [11]. The issue of the different professional cultures,
ubjective perceptions and decisional approaches the great vari-
ty of actors have in ‘coping with risk’ are generally outlined
12,13]. Facilitating their dialogue and developing a shared
nderstanding of risks is seen as crucial for a proper defini-
ion and enforcement of risk reduction strategies [14]. In this
espect, an appropriate (national) risk-information system plays
central role.

As outlined in a previous study, “risk-maps” are a valuable
ool for the visualization and exchange of risk-information in
n easy-reading language. When responding to an-ambiguous
equirements, risk-maps can improve the understanding of the
eographical dimension of major accidents [15]. Despite this,
he digital representation of risk-information and the creation
f national d-bases accessible by different users are very recent
n European practices. The Netherlands and the United King-
om offered the opportunity to investigate on the most recent
evelopments in this field. Both countries have well-established
isk regulations, a comparable experience in term of risk preven-
ion policy-formulation and a similar methodological approach
o LUP for areas at-risk. On the other hand, coherently with
heir different regulatory backgrounds, they developed dif-
erent spatial planning systems, risk tolerability criteria and
isk-informative systems. Risk-maps find a different use dur-
ng planning processes, and a different consultation procedure
or accessing risk-maps by the side public offers the opportu-
ity to reflect on the problematic interface between safety and

ecurity.

In order to present its findings, the article starts with a sum-
ary of the main differences and similarities between the two

ational practices. A more extensive description of the Dutch and

e
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he United Kingdom land-use planning regulations for areas at-
isk follows. Decisional processes are described together with
IS-based risk-informative systems and maps. With the support
f direct interviews to Safety and Planning Authorities of both
ountries and in-depth literature analysis, a concluding section
eflects on possible further developments in the use of risk-maps
s decision-support for risk prevention purposes.

. Risk-maps informing planning processes: a
omparison between the two examined countries’
ractices

The comparison between the United Kingdom and the
etherlands focused on two distinct aspects. Firstly, the reg-
latory aspects related to the implementation of Art 12 were
xamined and compared; secondarily, the risk-informative
spects related to the creation of geo-data infrastructures and
he development of risk-maps were analyzed and discussed.

The most remarkable similarity in the two regulatory contexts
s the common adoption of a quantitative approach to risk assess-

ent. In the context of the Seveso II, this approach involves the
stimation of the probability of occurrence of major accidents.
onsequently, the likelihood of accidents is a variable of the

ollowing LUP evaluation. In this respect, the two approaches
re to be considered similar. Nevertheless, relevant differences
elated to the risk assessment approach (a and b) and to the
ecision-making process (c) were outlined:

. The status of the risk acceptability criteria: a strictly
quantitative risk assessment (QRA) is required in the Nether-
lands, where legally binding end-points are defined by law.
A judgmental approach, using also consequence-oriented
assessments, is instead used in the UK, where the As Low
As Reasonably Possible (ALARP) principle applies.

. A different definition of societal risk: strongly quantitative but
difficultly estimable in the Netherlands, it is based on the inte-
gration of the individual risk (IR) estimation with population
data in the UK.

. A different configuration of decisional-processes, deriving
from a different lay-out of the institutional system: strongly
centralized and focused on a unique Safety Authority in the
UK, it is a multi-level system involving different institutional
competences in the Netherlands.

Concerning the deriving risk-informative systems and the
elaboration of risk-maps, differences are:

. In the Netherlands, shared information platform are used as
reference for elaborating risk-maps and delivering risk data.
The authority responsible for granting the license to plants’
operators (which differs according to the classification of the
plant within given dangerous categories) is also responsible
for the regular update of the data. In the UK instead, the
national Safety Authority Health and Safety Executive (HSE)
owns the data, and it is entirely responsible for their regular

update.

. In the Netherlands, the information reported on risk-maps is
extended to different kind of risks with a geographical rel-
evance. The specific nature of the substances treated/stored
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within establishments and, until recently, iso-risk contours
were available to general end-users. In the United Kingdom
instead, risk-maps report only iso-risk contours with the level
of risk/harm: no information is given regarding the dangerous
substances.

. In the Netherlands, risk-maps are used to inform the plan-
ning process as well as non-institutional users (i.e. involved
stakeholders or general public). In the UK, risk-maps instead
are directly delivered to the Planning Agencies by the Safety
Authorities, without any direct communication of their con-
tent to the population.

n the following sections, details of each country’s practice are
iven.

. Land-use planning and major accidents risk in the
etherlands

.1. Risk assessment method and risk tolerability definition

The Seveso II Directive is implemented in the Dutch leg-
slation by the Dutch Major Hazards Decree (BRZO) and the
utch Public Safety Decree (BEVI). The BRZO focuses on

he management of hazardous installations. The BEVI instead
egards the regulation of land-uses around hazardous installa-
ions, i.e. the external safety regulation. Spatial decisions related
o the adaptations, elaborations, modifications, dispensations
nd revisions of land-use allocation plans within the sphere
f influence of a hazardous establishment fall under the BEVI.
he Dutch external safety’s methodological approach is exten-
ively described in literature [16,17]. Relevant aspects of the
urrent risk prevention policy which have a direct reflection on
he elaboration of geographical risk-information are:

a. The adopted quantitative approach to risk assessment, result-
ing from the estimation of both magnitude and expected
frequency of accidental events.

b. The definition of individual risk as the chance, for an individ-
ual permanently located in the vicinity of a dangerous site, to
die as a direct consequence of an accident involving Seveso
II substances. Legally binding endpoints apply.

c. The classification of vulnerable objects into two classes.
The first groups accounts hospitals, schools, and residen-
tial areas; for these objects, a risk tolerability threshold of
10−6 event/year applies. The second group accounts less
vulnerable objects as industrial zones, office buildings or
recreational facilities For these facilities, a tolerability thresh-
old of 10−5 event/year applies.

. The definition of societal risk (SR) as the chance, for a num-
ber of people >N, to die as a direct consequence of their
presence in the vicinity of a dangerous facility in which an
accident occurs; non-binding tolerability endpoints apply.
The acceptability criteria for an accident are 100 times

stricter for every expected tenfold in number of victim (i.e.
the acceptability of a disaster with 10 lethal victims is set
on 10−5 event/year, for a disaster with 100 lethal victims
10−7 event/year, etc.).

d
i
l
t
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The legislation was recently updated. The configuration of
he Dutch territory has to fulfil the endpoint reported in point c
y the end of 2010.

.2. Risk and LUP: the Dutch decision-making process

While the Dutch external safety methodological approach
s extensively described in literature, its connection with the
utch territorial management practice called for a direct survey.

n the Netherlands, the spatial planning system involves three
evels: the national, the provincial and the municipal levels. As
n the majority of European planning systems, the government
stablishes principles for spatial planning, defines building reg-
lations and set-up long-term objectives for relevant urban and
nvironmental issues [18]. All three tiers of government have
ndependent planning powers, although the consistency require-

ent stated in the Dutch Spatial Planning Act has to be respected.
he interaction between the tiers of government is character-

zed by consensus building and mutual adjustment. Hierarchical
elations are rarely activated [19].

This multi-level governance system is reflected in the super-
ision of hazardous installations by the side of different
uthorities. The Ministry of Housing, Spatial Planning and the
nvironment (VROM) is competent for facilities of national

nterest, such as nuclear power plants (NPP) and nuclear waste
isposal. Dangerous establishments falling under the Seveso II
equirements are classified in accordance to threshold values
onsidering the quantity of stored/treated dangerous substances.
ccording to their classification, top-tier Seveso plants fall under

he provincial competence and, in case of lower-tier plants and
mall LPG storages, under the municipal competence. Operators
hose facility falls under the Seveso Directive are responsi-
le of the elaboration of a quantitative risk assessment (QRA).
he supervising authority checks the validity of the analysis,
nd it is responsible for acquiring and updating all the infor-
ation which are necessary to assess the compliance of the

nstallation with the operational, spatial and environmental legal
equirements.

The described organization in the acquisition and validation
f risk-related information responds to a multi-level system,
hich reflects the institutional decentralization of the country.
ecause of this decentralization, until recent developments in

he risk-information system, geographical and industrial data of
lants were spread out over numerous authorities. As a reac-
ion to the Commissie Onderzoek Vuurwerkramp’s report [20],
ppointed after the accident of Enschede occurred in 2000, a
ational scale overview of the risk posed by Seveso establish-
ents had to be created. Furthermore, the Seveso II Directive

bligation of reporting major accident events to the Euro-
ean Commission Major Accidents Reporting System (MARS)
21] posed the problem of centralizing the information rel-
tive to accidents. Finally, the need of informing the public
ad to find a translation into a systematic elaboration and

elivery of geographical risk-information. The most relevant
nitiatives in this respect were the development of the Instal-
ations Handling Dangerous Substances Database, managed by
he Netherlands National Institute for Public Health and the
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nvironment (RIVM), and the development of GIS-based risk-
aps (‘risicokaart’), which realization falls under the provincial

esponsibility. They are both described in the following
ection.

.3. Elaboration and representation of major accident risk
nformation

With the development of the Installations Handling Danger-
us Substances Database the authority responsible for granting
he environmental license to the operator of a given hazardous
nstallations is obliged to forward all relevant information to the
atabase. The authority responsible for granting the license is
he owner of the data and it is responsible for their validity. Next
o the development of the national database, the issue of deliv-
ring risk-information to different authorities and citizens in an
asy-reading was addressed. As well known, the individual risk
stimation is visualized as a set of concentric areas, represent-
ng different effect levels, which origin stands at the emission
oint of the accident. Effects are experimentally deducted. For
ach scenario, the probability of its likelihood is calculated; a
epresentative scenario is therefore selected for formulating the
lanning advice [16,17]. The vulnerability of the involved urban
nd environmental elements is classified accordingly to vulner-
ble categories (high, medium, low). Standing to this approach,
he visualization of the risk connected to an accident results from
he overlap between the selected accidental event, its iso-risk
ontours and the specific territorial context. Digital risk-maps
eporting this overlap are therefore an obvious, although recent,
perational development.

For this purpose, risk-maps are developing under the
rovincial responsibility. The national Installations Handling
angerous Substances Database is used as informative source

ogether with the ISOR database. ISOR is the result of the coop-
ration between the 12 Dutch provinces, in which additional risk
nformation such as flood risks and vulnerable objects are col-
ected. Data in this database is owned by municipalities. Thanks
o these developments, previously spread out risk information
re converging towards national, multi-accessible d-bases.

Provincial risk-maps are realized on a GIS platform. The vari-
ty and quantity of reported information is notable and comprise
he localization of plants, the amount and nature of substances
tored/treated, iso-risk contours and the emergency planning
n the area. A recent model plotting societal risks on digital

aps was developed by the Dutch Applied Research Institute
NO [22]. A foreseeable evolution of risk-maps is therefore the

ncorporation of the societal risk contours. At present, individual
isk contours are suitable to inform the development of spatial
lans, building development plans and single planning permis-
ion. Furthermore, a version of risk-maps is used to inform the
ublic and it is available via the Internet. This is discussed in the
ext section.
.4. Accessing risk-maps: status of the information

In the Netherlands, besides to inform competent authorities,
isk-maps have been developed as a tool to inform the public

c
o
2
i
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bout the risk in their living environment. In accordance with
he obligation of informing the citizens about the risk of major
ccidents stated in the Seveso Directive [5], risk-maps are acces-
ible via the Internet. The amount of reported information is
otable. Citizens can access information about the location of
azardous installations, the hazardous substances that are used
r produced, risks related to transport and the vulnerable objects
n the area. The understanding of this information is supported
y a detailed legend. Other kind of risks like panic in crowd
nd main aircraft routes are illustrated. Risk-maps do not allow
ny elaboration of the information and serve only for illustra-
ive purposes; nevertheless, users can select different layers with
he information of interest and visualizing more or less accurate
ata. Examples can be found on http://www.risicokaart.nl (last
isited: September 2006). The Province of Limburg risk-map is
eported in Figs. 1 and 2.

Until the end of 2005, iso-risk contours were also reported
n the provincial web-site and had a prominent communica-
ive relevance. Strong of its information accessibility tradition,
he underlying intention of the Dutch government was deliv-
ring easy-reading geographical information to the public and
omplying, in so doing, with the Seveso II requirements [23].
nterestingly, although the accessibility of risk-information was
esponding to a requisite of transparency, a conflict with the
ncreased European security requirements followed. The Euro-
ean communication of 2004 regarding the protection of critical
nfrastructures in the fight against terrorism underlined how all
hose “(. . .) physical and information technology facilities, net-
orks, services and assets which, if disrupted or destroyed,
ould have a serious impact on the health, safety, security
r economic well-being of citizens or the effective function-
ng of governments in the Member States (. . .)” should be
arefully monitored and protected [24]. The European Com-
unication stressed the need of enhancing the elaboration and

he exchange of information relative to critical infrastructures
hreats among public and private actors. Above all, it stressed the
eed of increasing the discretion in their dissemination. Being
eveso chemical plants responding to the definition of physi-
al critical infrastructure, a conflict between the accessibility of
isk-information and the security of the population had to be
onsidered.

This discussion opens an interesting reflection about the
o-called “citizens’ right to know” (Gouldson, 2005) [25].
enerally, the access to environmental information related to

ndustrial performance enhances a more transparent participa-
ion of institutional, industrial and non-institutional parties into
ecision making processes. Notwithstanding, in the case of risk-
nformation, the same information access may result in a security
hreat. Once published on the Internet in fact, risk-information
s accessible by uncontrollable users. The possibility of quan-
ifying the amounts of safety increase and security loss is an
nteresting, although irresolvable, topic, which led to a politi-
al debate within the Dutch government. The debate led to the

ancellation of iso-risk contours from the risk-maps delivered
n the internet, as proposed by the cabinet on September 9,
005, on the base of the assumption that “[. . .] currently, security
s more important than indefinite access to public government

http://www.risicokaart.nl/
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Fig. 1. Risk-map of the Province o

nformation [. . .]” [26]. Interestingly, initially Dutch provinces
efused to deny the access to iso-risk contours via the Internet.
heir motivation was based on the assumption that accessing

isk-information played a role in the improvement of citizens’
oping-capacity, and that the adopted risk information policy
as in line with the citizens ‘right to know’. Nevertheless, after

anuary 1, 2006 iso-risk contours were cancelled from the web
nd currently the consultation of risk contours by the side of
itizens is subject to a specific procedure.

This paper reports only general reflections about this contro-
ersial issue in the conclusions; further research on this delicate
nterface between safety and security will be the object of a
ollowing study.

. Land-use planning and major accidents risk in the
nited Kingdom

.1. Risk assessment method and risk tolerability definition

In the United Kingdom, the Seveso II Directive is imple-
ented in several regulations. With respect to the licensing

rocedure and prescribed risk assessment methods, legal ref-

rences are the Notification of Installation Handling Hazardous
ubstances Regulations (NIHHS) and/or the Control of Indus-

rial Major Accidents Hazard Regulation (CIMAH) 1999. Land
se planning in the surroundings of chemical sites is regulated

o
n
a
a

urg: general overview of the area.

y the Planning (Hazardous Substances) Act 1990 and the Plan-
ing (Hazardous Substances) Regulations 1992, as amended by
he Planning (Control of Major-Accident Hazards) Regulations
999.

The competent authority for safety-concerned issues is the
ealth and Safety Executive (HSE). HSE risk assessment
ethod is extensively described in literature [27,28]. The Haz-

rdous Installation Directorate (HID) of HSE has developed a
udgmental approach to risk assessment. The proportionality
rinciple and an approach to risk estimation that varies depend-
ng on the different types of accidental scenarios apply. Although
robabilistic in principle, a consequence-oriented approach is
sually used to assess accidental scenarios involving the release
f flammable liquid to which the risk of fires or explosions is
ssociated. When performing the planning advice, these scenar-
os are object of a consequence-oriented estimation. Notably,
isk assessment is based on the maximum quantity of sub-
tance each establishment is allowed to store. This leads to a
onservative and precautionary evaluation of safety distances.
fter the characterization of the accidental scenarios associ-

ted to a specific plant is concluded, the one more relevant
o perform the LUP advice is selected. As the “risk profile”

f a plant usually sees the predominance of a single sce-
ario, LUP evaluations are based on it [29]. Concluding, the
spects of HSE risk regulation relevant to land use planning
re:
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Fig. 2. Risk-map of the P

. the ALARP/ALARA principle, which origin can be retraced
in the common-law orientation of the UK legal system
[7];

. the quantitative approach to risk assessment, using both the
risk-oriented (in case of toxic release) and the consequence-
oriented (in case of thermal radiation and explosions)
methods for the definition of “consultation-distances” around
plants;

. the definition of individual risk (IR), in the first case, as the
probability to receive at least a dangerous dose (DD) and,
in the second approach, to receive a prescribed thermal dose
unit (without any probabilistic judgment) account is taken
of those local circumstances (such as the prevailing wind
direction) that are relevant to estimating the area the hazard
will affect;

. the definition of societal risk as the integration of the IR
judgment with population data;

. the definition of four sensitivity levels for territorial and
human targets, supporting the classification of a given area
in terms of its specific vulnerability.

he HSE is responsible for the definition of each dangerous

nstallation, of the so-called “consulting-distance”, reporting
he three inner, middle and outer iso-risk contours. Within this
rea, the consultation of the agency for planning purposes is
andatory.

p

u
p

ce of Limburg: the plant.

.2. Risk and LUP: the UK decision-making process

Differently than the Netherlands, the UK relies on a strongly
entralized Safety Authority, which is the Health and Safety
xecutive and, in Northern Ireland, the Health and Safety Execu-

ive of Northern Ireland. The Hazardous Installation Directorate
HID) of HSE is competent for all hazardous installations in the
ountry and it is involved in planning processes regarding chem-
cal installations, pipelines and explosive facilities. The role of
SE is two-fold: on the one hand, it advices Local Planning
gencies (LPAs) on the Hazardous Substances Consent (i.e.

nstallation and/or modification of Seveso II plants), while on
he other hand it gives advice on the compatibility of proposed
erritorial developments within pre-existing dangerous areas.
his second advice is carried out by personnel of the local offices
f the HID Directorate and it is supported by a codified system
nown as Planning Advice for Developments near Hazardous
nstallations (PADHI), a software that came into force in 2002 in
rder to facilitate and speed the advising process. PADHI leads
o the outputs “ADVICE AGAINST” or “DON’T ADVICE
GAINST” on the base of both risk analysis data (scenarios, risk
ontours and/or effects areas) and territorial data (type of targets,

roposed developments’ sensitivity level, population data) [30].

Notably, the HID has no enforcement power: it is entirely
nder the responsibility of Planning Agencies, which are com-
etent for local land-use plans as well as for granting the license
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o plants’ operators, whether to implement the advice stemming
rom the PADHI procedure. This advisory role of HSE with
espect to planning authorities reflects the nature of UK Health
nd Safety system, based on a great autonomy of local author-
ties on the one hand, and on an efficient cooperation among
ifferent governmental agencies on the other hand. Standing
o this configuration of the decisional process in fact, the two
hases of risk assessment and risk reduction are clearly distin-
uished: LUP decisions may, theoretically, exceed the safety
dvice both towards a major than a minor safety level. Practi-
ally, HSE advices are followed in the large majority of cases and
re implemented by LPAs in the almost totality of land-use plans.

The HSE advice is delivered to LPAs in form of risk-map,
here the three inner, middle and outer iso-risk or iso-harm

reas are represented on the relative cartographic base. As in the
etherlands, both the individual and the societal risk are LUP

riteria. Differently, the societal risk is not numerically assessed
nd compared with numerical risk criteria. The concept refers
o general high-density populated areas and/or specific vulner-

ble targets (hospitals, schools, elderly, children, etc.), which
resence has to be considered in order to integrate the judgment
esulting from the individual risk criteria. Hence, SR assessment
s an integration of the individual risk estimation with population

4

u

ig. 3. Example of a hypothetical three-zone risk-map realized in ArcGIS format,
ifferent frequencies values are estimated.
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ata. Interestingly, this approach to the definition of “societal
isk” for modelling major accident scenarios involves a major
ttention for the vulnerability of the population of a given area. In
K, this resulted in the development of a national database map-
ing, using a GIS technology, the population distribution with
specific reference to different vulnerability levels. Its devel-

pment was commissioned by the Methodology and Standards
evelopment Unit (MSDU) of the HSE in 2002 [31]. Focusing
n the distribution and characteristics of the population of given
reas, it aimed at developing the potential for a GIS system to
e used to provide data on the targets at risk from hazardous
vents. Owned and managed by HSE, no direct public access
s allowed. Therefore, in comparison to the Netherlands, the
K risk assessment method, the adopted LUP criteria and the

ocietal risk definition led to the development of a remarkably
ifferent risk-informative system, in which it is particularly evi-
ent a different risk-maps elaboration and accessibility. These
spects are discussed in the following section.
.3. Informing LUP process: the role of GIS risk-maps

In the light of the essential role of HSE in the UK land-
se planning processes, a review of its method was initiated in

representing the case of a toxic substance for which three effects areas with
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998 [32]. The review aimed at clarifying whether HSE role and
ethods were still valid, robust and in line with broader govern-
ental policies for land development. Being the HSE advice still

ased on the document Risk Criteria for Land Use Planning in
he vicinity of Major Industrial Hazards of 1989 [28], verifying
ventual bottlenecks in the system was advisable. One of the out-
omes of the review was the proposal of developing a modified
ersion of PADHI enabling LPAs to carry out risk-related LUP
ssessments independently. The project has been carried out by
he Geographical Information Systems (GIS) team of the Risk
ssessment Section of HSL [33]. Within the project, a scoping

tudy involving volunteer LPAs and addressed to explore the
ormat of the HSE advice that could have replaced the ordinary
aper format was carried out and published in 2005. Results out-
ined that a GIS format for risk-maps (called, in the document, “3
one map”) was preferred by LPAs, as they would have had the
pportunity of updating their existing database with compatible
ormat data.

The need of facilitating the consultation procedure via GIS-
ased advices stemmed from the relative frequent update of HSE
isk-maps. Each time HSE assessment involves some changes in
he risk contours or new developments in the vicinity of installa-
ions are promoted, new risk-maps are to be forwarded to LPAs.
ence, evolving to a GIS format represented a natural step of

he advice procedure. Other findings of the scoping study were
he preference, by the side of LPAs, of the representation of the
hree-zones in three different GIS layers instead on one layer
ith three different zones, in order to allow the switch off of dif-

erent harm/risk areas when desired. Notably, with the came into
orce of the National Population Database in 2005, an overlap
etween the three-zones risk-maps and the geographical sen-
itivity population data is been made possible, enhancing the
isualization of all the information relevant to define appropriate
and-uses.

.4. Status and accessibility of risk-information

Differently than in other European countries, the increased
ecurity needs deriving from (the threat of) terrorist attacks
ound in the United Kingdom a prompt translation in limited
ccessibility to risk-related information. Concerning the spe-
ific case of risk-maps, a first remarkable point is that they
o not contain neither any reference regarding the substance
reated/stored within the plant nor a pinpoint regarding the areas
f plants where substances are stored. Maps as the one showed
n Fig. 3 report only the three-zones of iso-risk or hazard and
he name and address of the hazardous site (Fig. 3). Risk-maps
re not directly accessible via the Internet although they can be
onsulted by the citizens upon request. This can be obtained
pplying both to the HSE and LPAs. In this second case, a pro-
edure concerning the motivations for which subjects want to
ccess risk-maps may be in place. As a result of the IFRLUP
roject, during the course of 2006 HSE’s risk-maps will be stored

n a secure electronic server, accessible by LPAs by setting up
user profile. Citizens will not be granted access to this “map

ibrary” but they will still be able to access them via specific
equest.

i
t
p
i
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. Conclusions and discussion

In both the examined countries, the potential of geographi-
ally based risk-informative systems to represent major risks at
ational scale is evident. Furthermore, the suitability of shared
-base to connect different institutional actors during decision
aking processes is of outstanding evidence. In both countries,

isk-maps are becoming more central to local risk-prevention
ractices and GIS databases storing the enormous amount of
ata regarding the national risk situation came recently into
orce. Although differences in the two risk regulations led to the
evelopment of different forms of cooperation among the several
ompetent authorities, a good connection between the opera-
ional competences of Safety and Planning Authorities seems to
e achieved.

A notable difference between the two examined countries
egards the possibility of accessing risk-maps by the side of the
ublic. In the Netherlands, a notable amount of risk information
s available for the public via the Internet. In the UK, although
he transparency of decisional processes is guaranteed by the
ublic status of the information, risk-maps can be gathered by
he public after a specific request.

This remarkable difference cannot be explained in a univocal
ay. A first explanation might be a different interpretation of the

hreat represented by the availability of information regarding
he existence and localization of chemical sites in the national
erritories. Evidently, a different estimation of deriving risks and
different priority assigned to the accessibility of information
round the choice of limiting or allowing the access to risk-maps
y the side of public. In this perspective, a different interpre-
ation of the precautionary principle (PP) can be brought into
he discussion. As well known, there is no univocal interpreta-
ion of the PP and the debate about its feasible use within the
isk prevention domain is still lively. In the Dutch case, where
he delivery of risk information might lead to an uncontrollable
and not estimable) decrease of security, a more precautionary
pproach seems to be in conflict with the transparency informing
he planning policy. In the UK instead, a major concern regards
he confidentiality of industrial information and the protection of
he population from the threat of terrorism; consequently, a pre-
autionary approach applies. Both choices have a consequence
n the balance between security and transparency. In the Dutch
ase, the balance hangs for transparency, with a governmental
xposure in terms of responsibility for the exposed citizens. In
he United Kingdom instead, the ‘right to know’ of citizens is not
nterpreted as a passive delivery of risk-information, as the bal-
nce hangs for security. Which role, then, for the precautionary
rinciple as a needle of the balance? This question opens to inter-
sting research developments. Generally, the authors believe
hat the two national orientations are responding to historical
eritages and cultural backgrounds.

In the UK, terrorism has been a serious threat during the
ast three decades, until the recent terrorist attack of Al Qa’ida

n 2005. Combined with the traditional confidential attitude of
he UK culture, it is not surprising that information which is
otentially subject to misuse is carefully protected. Differently,
n the recent Dutch history terrorist attacks have been of scarce
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mpact. The risk-regulation policy development shows that the
ttention given to inform the public lies in the long history of
ccidental events occurred within densely urbanized areas. In
country with a population density of 450 inhabitants/km2 [7],
hich is affected by the prior and constant risk of flood, the full

wareness concerning major risks is a key factor of prevention.
his explains, at least in part, the tendency of facilitating the
ccess to risk information. In this respect, the choice of binding
art of it seems reasonable, as it balances safety and security
eeds without altering the Dutch political tradition.

In conclusion, the creation of national risk-informative sys-
ems on a geographical information platform to enhance the
ooperation between authorities and stakeholders seems to be
he advisable frontier of European risk prevention practices.
evertheless, the investigation confirmed that different devel-
pments and applications of these instruments are grounded,
gain, on the political, cultural and historical contexts in which
hey are created.
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