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Abstract

The Adriatic–Ionian region is seismically very active and poses a major challenge for risk
mitigation. Each country has developed laws, standards, and techniques to reduce seismic
vulnerability. The ADRISEISMIC project created a database of existing regulatory and
incentive frameworks, based on a comprehensive study conducted in six countries. The
study covered seismic norms, building regulations, urban planning regulations, incentive
frameworks, and post-earthquake planning. A comparative matrix was developed in which
key parameters, such as year of issuance, references to EU regulations, level of enforcement,
mandatory status, target groups, reference period in relation to earthquake occurrence,
and consideration of cultural heritage, were analyzed. The database aims to support a
harmonized strategy to reduce seismic vulnerability by promoting measures based on
common reference standards. This increases safety, improves the built environment, and
minimizes risks to people and nature. Particular attention will be paid to historic urban
areas that are both vulnerable and rich in cultural heritage. The collected regulatory and
incentive framework will serve as a basis for future research to support the identification
of good practices and the formulation of customized roadmaps to apply them to reduce
seismic vulnerability.

Keywords: seismic vulnerability; regulatory and incentive framework; survey; seismic
norms; building regulation; urban planning regulation; seismic incentive frameworks; post-
earthquake planning; Adriatic–Ionian region; collection and systematization of documents

1. Introduction
The Adriatic and Ionian (ADRION) area is characterized by high exposure to natural

disasters, ranking among the most seismically vulnerable areas in Europe. Major recent
seismic events include the 1963 Skopje earthquake (North Macedonia), the 1979 Montenegro
and Northern Albania event, the 1999 Athens earthquake, the 2012 and 2016 earthquakes
in North-Central Italy, and the 2020 Petrinja earthquake (Croatia). This vulnerability arises
not only from the intensity of seismic activity but also from high population density and
the concentration of valuable cultural and natural heritage assets.

Historical development and the catastrophic effects of past earthquakes have driven
the introduction of legislation and incentive schemes aimed at reducing seismic vulnera-
bility in the region. Individual countries have responded with distinct strategies tailored
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to their specific contexts and vulnerabilities. In particular, ADRION countries adopt dif-
ferentiated strategies for reducing the seismic vulnerability of the built environment, for
the planning and management of emergency response following seismic events, and for
the post-earthquake reconstruction and seismic retrofitting of structures. Moreover, a lack
of systematic compilation and analysis of regulatory and policy documents addressing
seismic risk reduction across the ADRION region is recognized. This gap highlights the
pressing need for a coordinated and harmonized approach to understanding and managing
seismic risk in the region. Comprehensive studies of this nature are scarce. Among the few
available is a review of current practices in seismic risk mitigation, focusing on policies
in the ten most earthquake-prone countries worldwide, including one ADRION country,
Italy [1]. The aim of the review is to identify best practices that could be useful for national
and local governments, with a particular focus on the United States, where seismic risk
mitigation is primarily the responsibility of local authorities.

In recent decades, disaster risk reduction [2] has emerged as a fundamental pillar of
sustainable urban development, with spatial and land use planning recognized as critical
tools for reducing the exposure of built environments to natural hazards and enhancing
urban resilience [3]. Although many European cities are located in seismically active zones,
policies and interventions targeting seismic vulnerability reduction often lag behind other
development priorities, such as energy efficiency and climate adaptation. Nevertheless,
even simple initiatives can yield significant impacts, and enhancing community resilience
depends strongly on effective risk mitigation and readiness measures, especially when
embedded in broader disaster preparedness strategies. For example, the EU Civil Protection
Mechanism [4] and Disaster Preparedness [5] initiatives facilitate cooperation among Euro-
pean countries in responding to natural disasters, including earthquakes. This mechanism
supports preparedness, emergency response, and recovery, enhancing the region’s capacity
to manage seismic risks effectively. The inclusion of seismic risk reduction measures within
these broader civil protection frameworks underscores the necessity for integrated and
coordinated approaches. Furthermore, frameworks such as the Sendai Framework for
Disaster Risk Reduction (2015–2030) [6] provide globally recognized priorities and targets
to reduce disaster risk and losses. Integrating these priorities into regional and national
policies is essential for effective seismic risk management and resilience building. The
ADRION region’s efforts align with these global goals, emphasizing the importance of
multi-level governance and cross-border cooperation.

In the ADRION region, the EU Strategy for the Adriatic and Ionian Region (EU-
SAIR) [7], adopted by the European Council in 2014, provides a strategic framework to
promote social, economic, and territorial cohesion, aiming to reduce disparities across the
Adriatic–Ionian macro-region through enhanced cooperation. The strategy is operational-
ized through various mechanisms, notably the Interreg IPA ADRION program, which
fosters transnational cooperation and co-finances projects with macro-regional impact.
This program, aligned with the EUSAIR geographic scope, provides financial support for
projects of macro-regional significance, including the funding of the Facility Point to assist
in the governance and coordination of EUSAIR efforts.

The absence of uniform and comparable strategies for seismic risk prevention served as
both a driving force and a key challenge addressed by the ADRISEISMIC project. Within this
context, the project focused on aligning regulatory and incentive-based measures to create
a shared framework that brings together legal, practical, and financial tools for reducing
seismic vulnerability in the Adriatic and Ionian region. The aim was to coordinate diverse
instruments and methodologies under a cohesive system. This common framework is
grounded in existing European and national regulations, and further supported by relevant
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guidelines, policy recommendations, and fiscal measures promoting the implementation of
seismic mitigation actions.

This paper is an important step towards understanding the regulatory and incentive
frameworks for seismic risk reduction in six ADRISEISMIC countries: Albania, Croatia,
Greece, Italy, Serbia, and Slovenia. A comprehensive database was developed, compiling
relevant documents from each country, selected through a defined methodology and
analyzed using a set of predetermined parameters [8,9]. This database of documents
serves as a foundation for assessing and systematizing the regulatory, policy, and planning
framework, supporting knowledge transfer to countries lacking such documents. The
applied methodology is also scalable and transferable, facilitating future updates and
expansion across other regions. Ultimately, this work aims to provide actionable insights
for policymakers to strengthen regulatory frameworks and reduce seismic vulnerability
more effectively [10].

Following the introduction, which outlines the study’s motivation, Section 2 describes
the process of collecting regulatory and incentive-related documents, the main topics
addressed, and the specific parameters used for analysis. Section 3 presents and discusses
the findings of each topic in detail.

2. Methodology
To assess the current state of legislation concerning the reduction of seismic vulner-

ability in the ADRION area, a new methodology has been developed. The objective was
to obtain all currently valid documents that address reducing the seismic vulnerability of
the built environment in different domains. The collected documents include a wide range
of types, such as laws, regulations, norms, incentive schemes, guidelines, manuals, and
technical instructions, as well as practical applications and tools.

The methodology, consisting of three parts, is presented below. Firstly, the main
topics that guided the collection of relevant regulatory and incentive measures related to
enhancing the seismic resilience are introduced. Then, all the key parameters forming the
basis for the document comparison are presented. In the last part, the entire data collection
procedure is described step by step, from the initial phase of collection to the final result, a
database of collected documents and a comparison matrix.

2.1. Topics

Seismic vulnerability refers to the inherent susceptibility of a given element to sustain
damage during an earthquake. While it is closely linked to the structural characteris-
tics, these features alone do not fully explain the complexity of the phenomenon. Urban
characteristics—especially those of historic districts—must also be considered, as the inter-
actions between various components of the built environment significantly influence the
overall seismic-related risk in urban settings. Consequently, in order to gain a comprehen-
sive insight into the existing legal framework in ADRISEISMIC countries, the collection of
legal and technical documents must cover a broad spectrum of themes, reflecting conditions
from single structures to wider urban contexts. Furthermore, while the mitigation stage
plays a key role in minimizing seismic vulnerability, it is equally important to consider
legislation and tools related to the post-earthquake phase of disaster risk management,
as insights from recovery and response processes can also inform and improve preven-
tive strategies.

To support the collection of relevant documentation, a set of specific thematic areas
was defined to provide a comprehensive overview of the regulatory landscape addressing
seismic vulnerability in the built environment across all ADRISEISMIC countries. Insights
from prior research and practical experience in this field have helped identify the key
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areas that can contribute meaningfully to this objective from different angles. Provided
that suitable norms, regulations, incentives, or tools exist, each of these themes has the
potential to significantly impact the reduction of seismic vulnerability. In addressing
this task, the following categories were established: seismic norms, building regulations,
urban planning regulations, seismic incentive frameworks, post-earthquake planning,
and insurance against earthquakes. The latter represents a type of property insurance
that provides financial compensation to policyholders in the event of earthquake-induced
damage. While it does not directly reduce a building’s seismic vulnerability, it significantly
enhances the owner’s financial capacity to implement post-event strengthening measures.
Although this topic was analyzed as part of the ADRISEISMIC project, its full treatment
exceeds the scope of this article, and it is therefore excluded for further analysis. In fact,
due to its complexity and the extreme variability of insurance systems between countries
and providers, a separate and more in-depth discussion would be required to adequately
address its implications and relevance for seismic risk management. Therefore, the present
paper focuses on the following five topics (see Figure 1).

Figure 1. Main topics for the collection of regulatory and incentive instruments.

Seismic Norms (SN). Seismic norms include rules and guidelines for designing new
structures and assessing existing ones to ensure seismic resistance. These documents
aim to protect property and lives during earthquakes. Developed in response to past
seismic events that caused significant damage, particularly in urban areas, these norms
draw upon insights gained from past earthquakes. These insights are complemented by
findings from experimental and on-site investigations. Their central objective is to avoid
collapses and casualties, with a growing emphasis on ensuring structures remain usable
after strong earthquakes. Seismic norms are crucial in areas with high seismic risk. The
latter is determined by two parameters: seismic hazard (based on location) and seismic
resistance (influenced by materials, geometry, construction details, technology, quality
of construction, etc.). Seismic norms represent a subset of broader building regulations
(see description below), as both aim to ensure the safety and performance of structures.
However, seismic norms focus specifically on structural behavior under seismic loads,
which is why the two topics are often closely linked in regulatory frameworks. In this
analysis, they are addressed separately to highlight regulations that directly target seismic
performance—an aspect essential to the reduction of seismic vulnerability.

Building Regulations (BR). The topic refers to a comprehensive set of standards and
guidelines that govern the design, construction, and maintenance of structures, ensuring
the safety, health, and welfare of occupants and the general public. These regulations cover
various aspects of building construction, including structural integrity, fire safety, energy
efficiency, accessibility, sanitation, electrical safety, and environmental impact. Building
regulations are enforced by local, regional, or national authorities and are regularly updated
to reflect advancements in technology, materials, and safety practices. Non-compliance
with these regulations can lead to legal penalties, fines, or the obligation to undertake costly
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modifications to bring a structure up to code. Nowadays, building regulations offer local
governments a valuable tool to enhance the implementation of interventions on existing
structures. These documents enable public authorities to define the methods and criteria
for promoting improved structural performance in the face of seismic events. In fact,
regulatory updates in the building sector have been made to support urban regeneration
initiatives [11].

Urban Planning Regulation (UPR). This topic encompasses the legislation and tools
currently implemented to regulate planning frameworks and promote environmentally
responsible development of urban areas. These regulations are designed to ensure that
cities and towns develop in an orderly, efficient, and sustainable manner, promoting the
well-being of residents, supporting economic growth, and protecting the environment.
Urban planning regulations are implemented by local governments, often through planning
departments or commissions. Since urban planning regulations are in place to govern
land use, including seismic vulnerability analysis, they can influence urban development
strategies. In doing so, they help reduce the risk faced by assets and, as a result, lower their
earthquake vulnerability.

Seismic Incentive Frameworks (SIF). Seismic incentives are financial or regulatory
benefits offered by governments or other organizations to encourage property owners,
builders, and investors to incorporate seismic-resistant features into built environment.
These incentives aim to reduce the risk of damage and casualties in the event of an earth-
quake by promoting the adoption of seismic safety measures. In order for direct measures to
also be cost-effective, several studies have examined the economic feasibility of such incen-
tives from various perspectives [12]. In addition to financial and economic incentives—such
as tax credits and deductions, grants and subsidies, low-interest loans, insurance premium
discounts, and others—that have a direct impact on reducing the seismic vulnerability of
the built environment, this topic also includes measures that contribute indirectly to the
same goal. These indirect measures include publicly funded projects and their outcomes,
educational materials, technical manuals, digital tools, and similar resources.

These materials primarily serve to enhance public understanding and awareness of
seismic risks. To clarify the distinction between direct financial mechanisms and broader
awareness-raising efforts, the topic has been divided into two subcategories: financial and
economic incentives and awareness-raising initiatives. Seismic incentives are crucial for
encouraging proactive measures to protect lives and property, especially in earthquake-
prone regions. By offsetting some of the costs and challenges associated with seismic
upgrades, these incentives help create safer, more resilient communities.

Post-Earthquake Planning (PEP). Post-earthquake planning encompasses all activities
aimed at optimizing the earthquake response and informing stakeholders about the conse-
quences of potential earthquake scenarios. Disaster preparedness involves measures taken
by governments, organizations, communities, or individuals to effectively respond to and
manage the immediate aftermath of both natural and man-made disasters. These measures
aim to minimize loss of life and livelihoods. This topic spans a broad spectrum, including
legislative frameworks related to civil protection responsibilities during earthquakes. Key
documents in this field outline response strategies for various types of disasters, detailing
specific actions for natural disasters such as earthquakes. Educational programs play a
crucial role in enhancing earthquake response capabilities. Special emphasis is placed on
protection and rescue plans, rapid structure assessments, and the stockpiling of equipment
and supplies. Tools like applications and simulations contribute to awareness of seismic
hazards and vulnerability assessments for structures. Additionally, the regulatory and
incentive framework regulates response protocols in earthquake scenarios.
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2.2. Parameters

Objective evaluation of the collected documents can only be achieved through detailed
analysis and comparison. For this purpose, various parameters that serve as the basis for
comparison have been defined. Some parameters are common to all document topics, while
others are tailored to the specific content of each topic. All the parameters discussed in this
article, intended for the analysis of the collected documents, are presented in Figure 2 and
explained below.

Figure 2. Parameters for the analysis of regulatory and incentive instruments.

(a) Year of Issuance refers to the year when the inserted document was initially accepted.
It is important to note that the year reflects the first adoption of the document, rather
than any subsequent amendments or revisions, including the year of its implementa-
tion. For this reason, the provided years are considered more informational and are
not used in later comparisons, as in some cases, an older document may have been
updated, while in other instances it was entirely re-adopted.

(b) Reference to the EU Regulatory Framework: indicates whether the norm or incentive is
linked to existing European legislation that requires or encourages its implementation.

(c) Level at which the Document is in Force: specifies the administrative level at which
the document is in force—national, regional, or municipal.

(d) Mandatory Status: clarifies whether the application of the document is obligatory
or optional.

(e) Target Groups: for each identified regulatory and incentive instrument, one or more
relevant target groups have been assigned, based on the intended users or beneficia-
ries: public authority (government ministries, local government authorities, regula-
tory bodies. . .), professional field (enterprise, SME, interest groups, and practitioners),
general public, and education/training.

(f) Referential Period: the timeframe during which the norm or incentive is applicable,
either pre- or post-earthquake period.

(g) Reference to Cultural Heritage: indicates whether the document clearly mentions
cultural heritage or refers to it in any of its sections.
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(h) Public Availability: indicates whether a particular document, norm, regulation, or
incentive is accessible to the general public.

(i) For topics seismic norms and seismic incentive frameworks, subtopics to facilitate
better classification have been defined.

Documents within seismic norms are divided into the following subtopics:

• Design of new structures: This area covers documents for designing structures that
are resistant to seismic forces, ensuring their safety and stability during an earthquake.

• Assessment of existing structures: This involves the evaluation of the seismic perfor-
mance of existing structures identifying potential vulnerabilities and assessing their
ability to withstand seismic events.

• Retrofitting structures: This area focuses on documents for strengthening or up-
grading existing structuresto improve their seismic resistance and reduce the risk of
damage during an earthquake.

Documents related to seismic incentive frameworks are organized into the follow-
ing subtopics:

• Direct incentive: This subtopic includes various incentives designed to encourage
property owners, builders, and developers to incorporate seismic-resistant features
into built environment. It is further divided into: financial (direct financial support,
such as grants, subsidies, or tax benefits, to reduce the cost of implementing seismic
improvements), economic (incentives such as reduced insurance premiums or other
cost-saving measures that promote seismic risk reduction), and volumetric (incentives
related to increasing the allowable volume or floor space of buildings if seismic-
resistant features are incorporated into their design).

• Raising awareness: This subtopic focuses on initiatives aimed at increasing public
and stakeholder awareness about the importance of seismic risk reduction and the
available incentives to support seismic resilience in built environment.

2.3. Collection Procedure

To ensure optimal comparability across countries and include a broad range of existing
documents while still gathering detailed information, the data collection was carried out
through a structured survey.

The survey was aimed at each individual country involved in the ADRISEISMIC
project. It was composed of the following essential contents:

• Forms for entering existing documents, which present a substantial part of the survey.
A separate form was filled out for each new document. Each form included the
determination of the topic and the determination of all the parameters presented in
Section 2.2, as well as a short and concise description of the content of the document.

• A concise overview regarding the existing regulatory and incentive measures in the
country for each of the topics, being useful for the upcoming comparative activities.

• Essential information on the partner country, with emphasis on its seismic context.
Data regarding the country’s size, population, administrative divisions, and signif-
icant past earthquakes have been gathered. This was crucial for the continuation
of the activities, as the information mentioned helped to highlight key distinctions
and commonalities within the regulatory and incentive frameworks of the various
partner countries.

The development of the database on existing regulatory and incentive frameworks
for reducing seismic vulnerability has been carried out in multiple phases. Data collection
steps and their content are listed below step by step as well as illustrated in Figure 3:

• Defining the scope—determining the main topics for the collection of relevant documents;
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• selection of key parameters for document description and comparison;
• survey preparation;
• preparation of detailed survey instructions;
• presentation and distribution of the survey and its instructions;
• collection of appropriate documents and completion of surveys by each country;
• review of survey contents and preparation of corrections and additions (in order to

achieve consistency);
• preparation of corrections and additions by each country;
• preparation of the final database of the collected regulatory and incentive frameworks,

which provides the knowledge base for further improvements (e.g., identification of
good practices, etc.).

Figure 3. Collection procedure.

The collection of existing documents was conducted in 2020, encompassing those
documents that were in force at that time or had at least reached the draft stage. The
final compilation of documents varies by country, as each nation independently gathered
its relevant materials, resulting in potential omissions. However, to mitigate this gap
and validate the completeness of the collected regulatory and incentive frameworks, a
workshop with local stakeholders was conducted in each country in December 2020. The
compilation strategy ensures that all documents pertaining to the topic discussed at the
national level are included for each country. To ensure consistency with the scope and
implementation of the ADRISEISMIC project, the selection of sub-national documents was
limited to regions and municipalities directly involved in project activities or to areas that
have experienced significant earthquakes, given their relevance for understanding how
seismic risk is addressed at the regional or municipal level. As the level of regulatory
competence varies across countries, the inclusion of sub-national instruments was adapted
to the specific territorial and administrative frameworks. In cases where competences are
legislated or tools are developed at the regional or municipal level, only one representative
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region or municipality was included, typically the one directly involved in the project.
This approach ensures the contextual relevance of the selected documents and reflects the
varying scales at which regulatory and incentive frameworks are adopted and implemented
across partner countries.

3. Results and Discussion
In this section, the results of the survey for the ADRION region using the proposed

methodology are presented. The results of the methodology are collected documents
dealing with reduction of seismic vulnerability, separately for each topic—seismic norms,
building regulation, urban planning regulation, seismic incentive framework, and post-
earthquake planning (as described in Section 2.1). The analysis of the collected documents
was executed regarding selected parameters, described in Section 2.2.

Firstly, the background of all the participating countries is described to enable a bigger
picture, and then all the results of the collection are presented and discussed separately for
each of the main topics. Moreover, graphical representations comparing the collected regu-
latory and incentive frameworks between the participating countries, based on particular
parameters, are included. The main findings regarding the data are highlighted.

3.1. Background

When studying the collected documents, some attributes of the participating countries
also play an important role in understanding the results. In the following, some basic
statistics regarding territorial extension, population, economic situation in the country, and
past seismic activity are shown.

The countries that form the ADRION region included in the survey (Albania, Croatia,
Greece, Italy, Serbia, and Slovenia) have many similarities but also quite a few important
differences. Table 1 presents general data for each country. Regarding land area, Italy is
notably the largest, being more than twice the size of Greece—the second largest—and
approximately 15 times bigger than Slovenia, the smallest participating country. When con-
sidering population, Italy’s lead is even more pronounced: with over 60 million residents,
it significantly surpasses the other partner countries, where the population ranges from
five to thirty times fewer inhabitants. Table 1 also contains data on the maximum expected
peak ground acceleration (PGA) in each country as well as the list of typical strongest
earthquakes and the most recent major earthquakes in each country, as they influenced the
implementation of advancements and the introduction of new regulatory and incentive
instruments regarding seismic vulnerability reduction. The seismic hazard map of the
ADRION region is also shown in Figure 4.

Table 1. Comparison between project partner countries.

Project Partner
Country/Topic Albania Croatia Greece Italy Serbia Slovenia

Country area
[km2] [13] 28,748 56,594 131,957 301,340 77,474 20,273

Population [/] [14] 2,793,592 3,862,305 10,459,782 59,030,133 6,797,105 2,107,180

GDP per capita
[eur] 1 [15] 6500 17,260 19,650 33,860 9530 26,980

Maximum expected
peak ground
acceleration
(PGA) [/] 2

0.36 g [16] 0.38 g [17] 0.56 g [18] 0.30 g [19] 0.25 g [20] 0.325 g [21]
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Table 1. Cont.

Project Partner
Country/Topic Albania Croatia Greece Italy Serbia Slovenia

One of the strongest
earthquakes in

history 3,4

Salento
1743

M = 7.1
Imax = X [22]

Dubrovnik
1667

M = 6.4
Imax = IX [23]

Heraklion
1856

M = 8.9
Imax = XI [24]

Messina
1908

M = 7.1
Imax = XI [25]

Lazarevac
1922

M = 6.0
Imax = VIII [26]

Idrija
1511

M = 6.8
Imax = X [27]

Most recent major
earthquake in the

country 3,4

Mamurras
2019

M = 6.4
Imax = VIII [22]

Petrinja
2020

M = 6.4
Imax = IX [23]

Samos
2020

M = 7.0
Imax = IX [24]

Umbria
2016

M = 6.6
Imax = XI [25]

Kraljevo
2010

M = 5.5
Imax = VIII [26]

Bovec
1998

M = 5.7
Imax = VIII [27]

1 The data was collected for the year 2022, as no consistent data is available for all countries involved in the project
for later years. 2 PGA with a return period of 475-years (10% exceedance probability in 50 years). 3 Earthquakes,
whose epicenter is located in the country under consideration. 4 Earthquakes for which magnitude and intensity
data are available, and which occurred during the second millennium are included in the analysis.

 

Figure 4. Seismic hazard map of the ADRION region. The expected peak ground acceleration (PGA)
with a probability of exceedance of 10% in 50 years, which corresponds to a return period of 475 years.
Adapted from EFEHR [28].

Different surface characteristics result in varying probabilities of earthquake occur-
rence. The number of inhabitants in a region also plays a significant role, influencing the
level of damage and intensity of the impact. Areas with higher population densities tend
to experience greater destruction due to the concentration of infrastructure and people. Ad-
ditionally, the GDP per capita of a country reflects its economic capacity, which influences
the quality of construction. Regions with higher GDP per capita generally have better-built
structures that are more resilient to earthquakes, whereas lower-income areas may suffer
more severe consequences due to poorer construction quality, leading to higher levels of
intensity and damage.

3.2. Seismic Norms

The collected documents, presented in Table 2, provide a comprehensive overview
of seismic rules and guidelines across various European countries, focusing on the imple-
mentation of Eurocodes [29] and national standards for earthquake-resistant construction.
They outline mandatory adoption timelines for Eurocodes in different nations and present
national provisions that complement these European regulations.
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Table 2. List of documents collected under seismic norms.

Document ID Document Name Year of
Issuance Country

SN_1 Eurocode 8 [29] 2004 All 1

SN_2 KTP-N2-89 [30] 1989 Albania

SN_3 Manual for Seismic Retrofitting of the Existing Masonry
Buildings [31] 2020 Croatia

SN_4 Techniques for the Repair and Strengthening of the Masonry
Buildings [32] 2020 Croatia

SN_5 EAK 2000—Greek seismic code [33] 2000 Greece
SN_6 KAN.EPE—Code of interventions [34] 2017 Greece

SN_7 Guidelines for Assessment and Structural Interventions on
Masonry Buildings [35] 2021 Greece

SN_8 NTC 2018—Technical frameworks for construction [36] 2018 Italy
SN_9 Explanatory Circular for NTC 2018 [37] 2019 Italy

SN_10 DPCM 9/02/2011—Evaluation and reduction of seismic risk of
cultural heritage [38] 2011 Italy

SN_11 Regional Law No. 19/2008 [39] 2008 Italy
SN_12 D.G.R. n. 2272/2016 [40] 2016 Italy
SN_13 Regional Law No. 16/2012 [41] 2012 Italy
SN_14 Legislative Decree No. 189/2016 [42] 2016 Italy
SN_15 OPCM n. 3519/2006 [43] 2006 Italy
SN_16 DGR n. 1164/2018 [44] 2018 Italy

1 The timeline for the implementation and mandatory use of the Eurocodes varies from country to country
(Albania 2018, Croatia 2013, Greece 2011, Italy 2009, Serbia 2017, Slovenia 2008).

National regulatory instruments, such as Albania’s KTP-N2-89 [30], Greece’s EAK
2000 [33] and KANEPE 2017 [34], and Italy’s NTC 2018 [36], define seismic design require-
ments, classification of seismic zones, and intervention strategies for existing structures.
These documents support engineers and policymakers in implementing effective earth-
quake mitigation measures, ensuring structural safety, and preserving historical buildings.
Some documents specifically address Italy’s regulatory framework, focusing on seismic
risk assessment for cultural heritage and regional laws aimed at seismic risk reduction and
post-earthquake reconstruction [39,41]. Updates to seismic classifications, particularly in
regions such as Emilia–Romagna, are also covered, ensuring that hazard assessments align
with evolving seismic data.

In addition, the collection includes technical manuals that provide practical guidance
on the restoration and strengthening of masonry structures, offering methodologies for as-
sessing damage, selecting appropriate retrofitting techniques, and improving the resilience
of buildings in earthquake-prone areas.

The detailed characteristics of the 16 collected seismic norms are presented in
Figures 5–7 and comprehensively cover key aspects, such as design, assessment, and
retrofitting, with most documents addressing all three subsections. Nearly half of them
have been issued in the last decade, reflecting continuous updates in seismic norms, while
the oldest dates back to 1989. The majority of the documents are mandatory at the national
level, except in Italy, where some are also developed at the regional level (documents
collected for Emilia–Romagna Region).

The collected norms reflect a strong focus on comprehensive seismic risk mitigation,
with a predominance of national-level policies. These norms are often referenced in connec-
tion with EU regulations, while some documents follow similar principles without direct
reference. They are targeted at public authorities, professional responders, and engineers
to ensure that structures can withstand seismic events.
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Figure 5. Schematic representation of the comparisons of the collected documents under seismic
norms between the participating countries according to certain parameters considered. The numbers
in the figure represent the document IDs from Table 2.

Figure 6. Overview of the subtopics of documents collected within seismic norms. The numbers in
the figure represent the document IDs from Table 2.

Figure 7. Overview of the target groups of documents collected within seismic norms. The numbers
in the figure represent the document IDs from Table 2.
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The pre- and post-earthquake periods are addressed in almost all of these norms,
with an emphasis on the seismic retrofitting of existing structures. Specific instruments,
like the DPCM 9/02/2011 [38] in Italy, provide particular frameworks for the seismic risk
assessment of cultural heritage, highlighting the importance of safeguarding historical
buildings in seismic zones.

While some norms primarily focus on technical guidelines for building design and
construction, others, like Manual for Seismic Retrofitting [32] in Croatia, provide detailed
guidance on strengthening existing structures. Half of the documents explicitly address
cultural heritage, reflecting its growing importance in seismic safety planning, while others,
including Eurocode 8 [29], do not. Notably, Italian instruments, such as the Legislative
Decree No. 189/2016 [42], focus on preserving historic buildings through retrofitting and
risk mitigation.

These seismic norms are largely publicly available, promoting transparency and access
to critical information for all relevant stakeholders involved in disaster risk reduction and
building safety.

3.3. Building Regulation

Table 3 presents an overview of 11 building regulations documents issued between
2001 and 2021. The building regulations across Albania, Croatia, Greece, Italy, Serbia,
and Slovenia establish design standards, construction practices, and building codes to
ensure structural integrity, particularly regarding seismic safety. These documents set
technical and functional requirements for building design, construction, and maintenance,
emphasizing safety, energy efficiency, accessibility, and sustainability. They ensure suitable
conditions for living, education, and work while covering various building types, permit
procedures, stakeholder responsibilities, supervision methods, and material guidelines.
Aligning projects with European and national safety standards, they promote sustainable
development and high-quality, safe living environments.

Table 3. List of documents collected under building regulation norms.

Document ID Document Name Year of
Issuance Country

BR_1 Decision No. 159 on Design Standards for Kindergartens [45] 2017 Albania
BR_2 Decision No. 319 on Design Standards for Schools [46] 2017 Albania
BR_3 Construction Act of the Republic of Croatia [47] 2013 Croatia
BR_4 N. 4067/2012—New Building Regulation [48] 2012 Greece
BR_5 Decision No. 3328—Reinforced Concrete Regulation [49] 2016 Greece
BR_6 YA D1492330/2008—Steel Regulation [50] 2008 Greece
BR_7 Building Regulations of the Municipality of Bologna [51] 2020 Italy
BR_8 D.P.R. n. 380/2001 and subsequent modifications and additions [52] 2001 Italy
BR_9 Planning and Building Act of the Republic of Serbia [53] 2009 Serbia

BR_10 Regulation on Building Structures [54] 2019 Serbia
BR_11 Building Act of the Republic of Slovenia [55] 2021 Slovenia

The detailed characteristics of the collected documents are shown in Figures 8 and 9.
Most of these regulations are enforced at the national level; however, for Italy, where
building codes are enacted at the municipal level, the survey includes one such document
adopted by the Municipality of Bologna.

In terms of legal status, the vast majority of documents are legally binding and
mandatory, while one serves as a technical manual. Overall, the regulations reflect a strong
focus on ensuring compliance with national and EU standards, with a particular emphasis
on safety and sustainability. They apply to public authorities and professional responders,
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aiming to improve the resilience of structures to earthquakes. However, some regulations,
like those in Albania, focus on specific building types, such as schools and kindergartens,
without directly addressing the cultural heritage or historic buildings.

Figure 8. Schematic representation of the comparisons of the documents collected in the framework
of the building regulations between the participating countries according to certain parameters
considered. The numbers in the figure represent the document IDs from Table 3.

Figure 9. Overview of the target groups of documents collected within building regulations. The
numbers in the figure represent the document IDs from Table 3.

While most of the documents cover both pre- and post-earthquake scenarios, a few
focus exclusively on pre-earthquake periods, emphasizing the importance of resilient
construction before the occurrence of seismic events. Cultural heritage is a consideration in
a limited number of cases, indicating a potential area for further development in seismic
safety planning. However, it is included especially in countries like Greece and Italy, where
historical buildings require special protection measures.

In general, these regulations are publicly available, ensuring accessibility and trans-
parency for all stakeholders involved.
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3.4. Urban Planning Regulations

The collected urban planning regulations focus on the development and implemen-
tation of spatial and territorial planning, ensuring a structured approach to urban de-
velopment and land use. They aim to ensure a balance between economic, social, and
environmental needs, promoting efficient land use, environmental protection, and infras-
tructure development while considering cultural heritage and historical preservation. The
documents regulate land use, zoning, and building construction, outlining procedures
for permits, spatial planning, and urban development. They emphasize sustainable de-
velopment by addressing issues such as energy efficiency, environmental impact, and the
protection of natural resources.

Many of the documents focus on urban planning strategies, with specific attention to
the integration of infrastructure development, protection of historical sites, and seismic
risk mitigation. Seismic safety is particularly highlighted in several regulations, ensuring
that land use and construction practices minimize the impact of earthquakes and enhance
resilience to seismic hazards. These regulations provide frameworks for municipalities and
regional authorities to guide planning decisions and coordinate efforts between national
and local governments. They also establish guidelines for the preparation of urban and
spatial plans, ensuring consistency and alignment with national and local policies. The
overall goal is to foster sustainable growth, minimize urban sprawl, and promote resilience
to environmental and natural hazards, including the critical consideration of earthquake
risks. In most countries, urban planning regulations are adopted at the national level.
However, in some countries, they are enacted at the regional level (e.g., Emilia–Romagna
in Italy) or at the municipal level (e.g., Gjirokastër in Albania).

A total of 12 urban planning documents have been collected (see Table 4) and their
detailed characteristics are shown in Figures 10 and 11.

Table 4. List of documents collected under urban planning regulation.

Document ID Document Name Year of
Issuance Country

UPR_1 Law No. 107/2014 on Territorial Planning and Development [56] 2014 Albania
UPR_2 General Local Plan of the Gjirokastër Municipality [57] 2015 Albania
UPR_3 The law on spatial planning Act No. 153/2013 [58] 2013 Croatia

UPR_4 Decision No. 42284/13.10.2017—Revised Regional Spatial
Framework [59] 2017 Greece

UPR_5 General Urban Plans (Law No. 2508/1997) [60] 1997 Greece
UPR_6 Geological Suitability Studies—Ministries’ Decision 37691/2007 [61] 2007 Greece
UPR_7 Regional Law No. 24/2017 [62] 2017 Italy
UPR_8 Planning and Building Act of the Republic of Serbia [53] 2009 Serbia

UPR_9 Rules on the Content, Method, and Procedure for Preparing Spatial
and Urban Planning Documents [63] 2019 Serbia

UPR_10 Strategy for Sustainable Urban Development of the Republic of Serbia
until 2030 [64] 2019 Serbia

UPR_11 Spatial Planning Act (ZUreP-3), No. 199/21 [65] 2021 Slovenia
UPR_12 Regulatory Elements of Spatial Planning Handbook [66] 2020 Slovenia

Most of the frameworks are mandatory, aligning with EU guidelines and covering
both pre- and post-earthquake periods. They target public authorities and professional
responders, emphasizing the integration of seismic risk considerations into urban plan-
ning and infrastructure development. Notably, some of the frameworks also address
cultural heritage, ensuring that earthquake resilience measures consider the protection of
historical sites.
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While many of the regulations promote sustainable development, some documents,
such as the Regulatory Elements of Spatial Planning Handbook in Slovenia [66], focus on
procedural guidelines rather than direct seismic risk mitigation. These documents are typi-
cally publicly available, promoting transparency and involvement of various stakeholders
in the planning process.

Figure 10. Schematic representation of the comparisons of the documents collected in the framework
of the urban planning regulation between the participating countries according to certain parameters
considered. The numbers in the figure represent the document IDs from Table 4.

Figure 11. Overview of the target groups of documents collected within urban planning regulation.
The numbers in the figure represent the document IDs from Table 4.

3.5. Seismic Incentive Frameworks

Several initiatives and frameworks have been established to improve the earthquake
resilience of built environment and enhance disaster preparedness across different countries.
These efforts focus on strengthening infrastructure, providing financial incentives, and
raising public awareness to reduce risks and mitigate the impact of seismic events.

Among all partner countries, seismic incentive frameworks were identified only for
Greece, Italy, and Slovenia, focusing on promoting safety through incentives and awareness
programs for earthquake risk reduction. A total of eight seismic incentive documents have
been collected (see Table 5), and their detailed characteristics are shown in Figures 12–14.
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Table 5. List of documents collected under seismic incentive frameworks.

Document ID Document Name Year of
Issuance Country

SIF_1 FEK 2943/B-2023—Seismic Inspection of Public Buildings Framework
for Pre-Earthquake Monitoring of Public Utility Buildings [67] 2001 Greece

SIF_2 Sismabonus—Law No. 77/2020 [68] 2020 Italy

SIF_3 D.M. No. 58/2017—Guidelines for the Evaluation of Seismic
Vulnerability of Buildings [69] 2017 Italy

SIF_4 “I Don’t Take Risks”—National Awareness Campaign for Risk
Prevention and Preparedness [70] 2010 Italy

SIF_5 Volumetric Incentives for Seismic Retrofitting Interventions [71] 2017 Italy

SIF_6 “EDURISK”—Increasing Knowledge and Awareness of Seismic Risk in
Schools [72] 2011 Italy

SIF_7 “Secure +”—Online Tool to Raise Awareness on Seismic Risk of Italian
Municipalities [73] 2020 Italy

SIF_8 POTROG Applications [74] 2013 Slovenia

Figure 12. Schematic representation of the comparisons of the documents collected in the seismic
incentive frameworks between the participating countries according to certain parameters considered.
The numbers in the figure represent the document IDs from Table 5.

Figure 13. Overview of the subtopics of documents collected within seismic incentive frameworks.
The numbers in the figure represent the document IDs from Table 5.
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Figure 14. Overview of the target groups of documents collected within seismic incentive frameworks.
The numbers in the figure represent the document IDs from Table 5.

In Greece, the Earthquake Planning and Protection Organization (EPPO) developed
a framework for monitoring the structural integrity of public utility buildings, such
as hospitals and schools, prior to seismic events [67]. This proactive approach aims
to identify vulnerabilities and ensure these critical buildings can continue to operate
effectively during and after earthquakes. In Italy, the Sismabonus law [68] offers tax
incentives to property owners for reinforcing buildings to improve seismic resistance.
Similarly, Guidelines for the evaluation of seismic vulnerability of buildings [69] help
professionals plan appropriate reinforcement measures. Initiatives like the “I Don’t
Take Risks” campaign [70] promote risk awareness and preparedness among citizens,
emphasizing the importance of personal responsibility in reducing seismic risks. In the
Emilia–Romagna region, the “Volumetric Incentives for Seismic Retrofitting Interven-
tions” policy [71] encourages property owners to invest in seismic strengthening by
offering incentives such as additional building volume. The “EDURISK” project [72]
focuses on educating schoolchildren about seismic risks, fostering a culture of prepared-
ness in future generations. The “Secure +” project [73] is an online tool in Italy that
helps local governments and citizens understand seismic vulnerabilities and mitiga-
tion measures. In Slovenia, the POTROG Applications [74] enhance disaster response
capabilities by providing a digital platform for managing disaster data, coordinating
rescue operations, improving communication among authorities, and estimating the
probability of damage at specific earthquake intensities based on statistical analyses of
seismic vulnerability assessments.

Most of the frameworks are established at the national level, with some regional
incentives targeting specific local needs. These frameworks generally offer direct incentives
for seismic inspections and retrofitting, such as in Greece’s Seismic Inspection of Public
Buildings Framework [67] and Italy’s Sismabonus law [68]. They are mandatory instru-
ments, in line with EU guidelines, where applicable. Target groups for these frameworks
include public authorities, professional responders, and the general public, ensuring broad
participation in seismic safety initiatives.

While the instruments primarily focus on the pre-earthquake period, some also provide
for post-earthquake actions to ensure ongoing awareness and recovery. Notably, certain
frameworks also aim to protect cultural heritage, especially in Italy, where seismic risks
to heritage buildings are a significant concern. These instruments are typically publicly
available, enabling transparency and public involvement, although some programs, like
POTROG Applications [74] in Slovenia, focus more on raising awareness without direct
financial incentives.
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3.6. Post-Earthquake Planning

Legislation and strategic documents focused on earthquake protection and overall
civil protection create a comprehensive framework for risk reduction, disaster manage-
ment, and enhancing resilience to natural and other disasters. Key areas include disaster
preparedness, emergency procedures, infrastructure reconstruction following earthquakes,
risk assessment, and improving the safety of buildings, particularly critical infrastructure
such as hospitals, schools, and government buildings.

A central role is played by protection plans, which include post-earthquake recovery
measures coordinated drills and simulations to improve response capabilities. Core goals
also include raising public awareness of risks, providing educational resources, and training
citizens and professionals for appropriate actions during natural disasters.

The overall disaster protection framework is designed to ensure coordinated action
between local authorities, civil protection, volunteers, and other stakeholders, aiming to
protect lives, buildings, and environmental resources in the face of natural hazards such
as earthquakes.

The regulatory and incentive frameworks related to post-earthquake planning across
Albania, Croatia, Greece, Italy, Serbia, and Slovenia vary but share some common elements.
A total of 28 post-earthquake planning documents have been collected (see Table 6), and
their detailed characteristics are shown in Figures 15 and 16.

Table 6. List of documents collected under post-earthquake planning.

Document ID Document Name Year of
Issuance Country

PEP_1 Law No. 45/2019 on Civil Protection [75] 2019 Albania
PEP_2 National Civil Emergency Plan of Albania [76] 2004 Albania
PEP_3 Emergency Seismic Reconstruction Program [77] 2020 Croatia

PEP_4 Plan for the Development of the Civil Protection System in the City of
Kaštela [78] 2016 Croatia

PEP_5 Plan for Protection and Rescue in the Republic of Croatia [79] 2010 Croatia
PEP_6 Civil Protection System Act [80] 2015 Croatia

PEP_7 Law on the Reconstruction of Buildings Damaged by the Earthquake
in the City of Zagreb, Krapina-Zagorje County, and Zagreb County [81] 2020 Croatia

PEP_8 The Manual for Emergency Seismic Reconstruction Program [82] 2020 Croatia

PEP_9 Ministerial Decision No. 1299/2003—General Civil Protection Plan
“Xenokrates” [83] 2003 Greece

PEP_10 Law 4662/2020—National Crisis Management and Risk Mitigation
Framework [84] 2020 Greece

PEP_11 General Civil Protection Plan—“Engelados II” [85] 2023 Greece
PEP_12 Law 3013/2002 on the Upgrade of Civil Protection [86] 2002 Greece

PEP_13 Guidelines for Planning and Execution of Civil Protection
Exercises [87] 2020 Greece

PEP_14 National Plan for the Prevention of Seismic Risk, Law No. 77 [88] 2014 Italy
PEP_15 National Seismic Risk Rescue Program DPCM 14/01/2014 [89] 2014 Italy

PEP_16 National Seismic Risk Rescue Program—Annex II
(Emilia–Romagna) [90] 2019 Italy

PEP_17 Municipal Civil Protection Plan of Bologna [91] 2016 Italy
PEP_18 Seismic Microzonation (MS) studies [92] 2010 Italy
PEP_19 Analysis of the Emergency Limit Condition (CLE) [93] 2012 Italy
PEP_20 Law on Recovery Following Natural and Other Disasters [94] 2020 Serbia
PEP_21 Law on Disaster Risk Reduction and Emergency Management [95] 2018 Serbia
PEP_22 Catastrophe Risk Assessment in the Republic of Serbia [96] 2019 Serbia
PEP_23 Law on Protection Against Natural and Other Disasters [97] 2006 Slovenia
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Table 6. Cont.

Document ID Document Name Year of
Issuance Country

PEP_24 Resolution on Strengthening Earthquake Resilience by 2050 “Beat the
earthquake” (ReKPV50) [98] 2023 Slovenia

PEP_25 Decree on the Methodology for Damage Assessment [99] 2008 Slovenia

PEP_26 Decree on the Organization, Equipment, and Training of Protection
and Aid Forces [100] 2016 Slovenia

PEP_27 National Plan for Civil Protection and Disaster Relief in Case of
Earthquake [101] 2024 Slovenia

PEP_28 Municipal Earthquake Protection and Rescue Plan for the City of
Ljubljana [102] 2024 Slovenia

Figure 15. Schematic representation of the comparisons of the documents collected in the framework
of post-earthquake planning between the participating countries according to certain parameters
considered. The numbers in the figure represent the document IDs from Table 6.

Figure 16. Overview of the target groups of documents collected within post-earthquake planning.
The numbers in the figure represent the document IDs from Table 6.

Most regulatory and incentive instruments are in force at the national level, with
some specific to regional (City of Zagreb, Krapina-Zagorje County, and Zagreb County in
Croatia; Emilia–Romagna in Italy) and municipal (City of Kaštela, Croatia; City of Bologna,
Italy; City of Ljubljana, Slovenia) areas, allowing for tailored responses to local needs.
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These instruments are typically mandatory, ensuring consistent disaster management and
recovery procedures, with many referring to EU regulations, especially in EU member states,
aligning national efforts with broader European standards. The primary representatives of
the target groups are public authorities, who are consistently featured across all documents
due to their central role in the planning and implementation of civil protection measures
and seismic recovery efforts. The professional public plays a vital role in the technical
execution and regulatory aspects of the documents. The general public is addressed mostly
in documents emphasizing awareness-raising and community involvement in earthquake
preparedness and recovery, while the education sector is essential for training and educating
both professionals and the broader public on civil protection measures and earthquake
response strategies.

The regulatory and incentive instruments cover both the pre- and post-earthquake
periods, ensuring preparedness before a disaster and effective recovery afterward. Some
documents emphasize the protection of cultural heritage, especially in countries with
rich historical sites, while most are publicly available, ensuring transparency and public
involvement in disaster response efforts.

4. Conclusions
This article provides a comprehensive overview of the existing regulatory and incen-

tive frameworks aimed at reducing seismic vulnerability in the Adriatic–Ionian region.
Through a detailed and comparative analysis of 75 documents collected from six partner
countries—Albania, Croatia, Greece, Italy, Serbia, and Slovenia—the ADRISEISMIC project
has laid the foundation for a harmonized, cross-border approach to managing seismic risk.

The findings reveal that while all participating countries have developed some form of
regulatory or incentive-based mechanisms, their scope, level of development, enforce-
ment, and thematic focus vary significantly. Italy and Greece stand out with robust
multi-tiered frameworks, incorporating national and regional instruments, targeted fi-
nancial instruments and initiatives aimed at raising awareness and preserving cultural
heritage. In contrast, other countries present more streamlined or emerging approaches,
reflecting differences in administrative structure, economic capacity, seismic history, and
national priorities.

An important contribution of this study is the creation of a comparative matrix that
allows for an objective assessment of all collected documents based on a shared set of
parameters, including the year of issuance, legal level, mandatory status, EU regulatory
references, referential period (pre- or post-earthquake), target groups, and inclusion of cul-
tural heritage considerations. This matrix provides a transparent and structured overview
that supports cross-country learning, identification of good practices, and pinpointing of
regulatory gaps or inconsistencies.

The study also emphasizes the importance of addressing seismic vulnerability not
only through technical regulatory framework but also by embedding seismic safety in
broader urban planning, spatial development, and disaster risk reduction policies. This
is particularly crucial in areas with historic city cores, where dense populations and her-
itage buildings are especially vulnerable. Although cultural heritage is not consistently
addressed across all national frameworks, its growing presence—particularly in Italian
and Greek documents—suggests a positive trend that should be further supported and
institutionalized.

The methodology used in this research—based on a uniform survey distributed across
countries—has proven effective not only for gathering comparable data but also for promot-
ing dialog among stakeholders and raising awareness of existing instruments and needs.
The process itself helped partners recognize discrepancies, overlaps, and opportunities
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for improvement within their national systems. However, it is important to note that the
collection of documents at the sub-national level was limited to those regions and munici-
palities directly involved in ADRISEISMIC project activities. This focused selection reflects
both the project’s territorial scope and the administrative diversity among countries, where
the level of adoption and implementation of regulatory and incentive instruments varies
across governance layers. As such, while the study provides a representative cross-section
of the normative and incentive landscape, it does not aim to offer an exhaustive inventory
of all sub-national instruments in each country.

Looking ahead, this article forms the first step of a broader effort within the ADRI-
SEISMIC project. A following study (presented in ref. [10]) exploited this wide collection
of documents to identify practical examples of good practices that could be shared or
adapted by other countries. These include financial incentives for seismic retrofitting,
educational campaigns targeting schools and the general public, use of digital platforms
for post-earthquake coordination, and early assessment tools for critical infrastructure.
These practices serve as inspiration for further harmonization efforts and demonstrate the
value of collaborative, multi-sectoral strategies for increasing resilience. From the analysis
of good practices in greater detail, national roadmaps will be proposed, including policy
recommendations for the harmonization of seismic vulnerability reduction strategies.

In conclusion, the comparative work presented here offers more than a snapshot of
the current conditions—it serves as a strategic resource for policymakers, practitioners, and
researchers working toward a safer and more resilient Adriatic–Ionian region. By bridging
national differences and promoting common understanding, the project takes a significant
step forward in building a harmonized and inclusive seismic risk reduction strategy. This
strategy recognizes the shared vulnerabilities and interdependencies of the region, and that
places human safety, cultural heritage, and long-term resilience at its core.
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