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The construction sector is a key industry in the economy of the European Union (EU), with a significant impact
on the Gross Domestic Product and employs approximately 30 % of the industrial workforce. Despite this positive
economic impact, the construction sector suffers from high accident rates which result in significant economic
costs. In 1992, the EU introduced the Directive 92/57/EEC, which aimed to establish minimum Safety and Health
(S&H) requirements for construction sites. The Directive lists a number of premises that justify the need to
incorporate risk prevention from the design stage of a project and to strengthen coordination throughout the
project’s life. For these reasons, the Directive created the role of the Coordinators for S&H matters during the
project preparation stage and execution stage, as well as the definition of a S&H Plan. The current paper analyses
the state of the accident rate in the construction sector 30 years after publication of the Directive, the changes
that have been made to the original text, as well as the identification of the difficulties that have been detected,
both in terms of lack of definition and problems in implementation. It is possible to conclude that the man-
agement of prevention in the early stages of a project remains a persistent challenge for the industry. Addi-
tionally, it is essential to address the sector’s adaptation to the new working methods required for its transition to
Construction 4.0. This discussion can serve as a valuable tool for future decision-making aimed at improving the
regulatory framework.

1. Introduction

A long and healthy life is one of the key human development in-
dicators, both during working years and after retirement. Logically,
occupational safety and health (OSH) have a direct impact on the lives of
workers, with determining factors being the work sector involved and
the tasks performed. According to the most recent data released by
Eurostat (FEuropean Commission, 2024a), there were 2.88 million non-
fatal accidents in 2021 that led to a minimum of four days of absence
from work in the EU.

Furthermore, during the same period, 3347 fatal accidents were

reported in the EU (European Commission, 2024a). In addition to the
impact on quality of life, work-related accidents and illnesses cost the EU
economy over 3.3 % of the gross domestic product (GDP) annually (ca.
EUR 460 billion in 2019) (European Commission, 2021). The Interna-
tional Labour Organization (ILO) (ILO, 2006) emphasises that
enhancing OSH has a dual impact; it diminishes human suffering by
preventing workplace injuries and illnesses while also fostering the
growth of better and more plentiful job opportunities. Furthermore, the
provision of safe and healthy working conditions is not only ethically
sound but also a strategic move that leads to more favourable business
outcomes, benefiting workers and businesses alike (ILO, 2006).

Abbreviations: EU, European Union; EU-OSHA, European Agency for Safety and Health at Work; ESAW, European Statistics on Accidents at Work; GDP, Gross
Domestic Product; GPP, General Principles of Prevention; ILO, International Labour Organization; MiSE, Micro-sized enterprises; NACE, Nomenclature statistique des
activités économiques; OSH, Occupational Safety and Health; PtD, Prevention through Design; PPE, Personal Protective Equipment; SME, Small and medium-sized
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One of the strategic sectors in the EU is construction; with a positive
impact on industry, gross fixed capital formation, production in con-
struction, and the cost construction index on GDP (Zarkovi¢ et al.,
2022). According to the latest data from the European Construction
Industry Federation (FIEC, 2023), 13 million workers belong to the
construction sector in EU-27, which means 6.6 % of total employment
and 29.8 % of industrial employment. Therefore, construction repre-
sents a strategic sector amounting to 47.7 % of total gross fixed capital
formation. However, data published by Eurostat (European Commis-
sion, 2024a) show that the construction sector has the highest number of
non-fatal accidents at work compared with all other productive sectors,
as reported by Nomenclature Statistique des Activités Economiques
(NACE) (Fig. 1).

Based on the most recent Eurostat report (European Commission,
2024a), the sectors of construction; transportation and storage;
manufacturing and agriculture, forestry and fishing collectively
comprised approximately 45.7 % of all non-fatal accidents at work in
2021. In the same year, 2 types of injuries were notably prevalent,
namely, wounds and superficial injuries, comprising 28.0 % of the total,
and dislocations, sprains and strains, accounting for 26.0 % of reported
cases.

Related to fatal accidents, construction is in second place, after
mining and quarrying (Fig. 2). The same Eurostat report shows that
more than one-fifth (22.5 %) of all fatal accidents took place within the
construction sector (European Commission, 2024a).

The EU, aware of the high number of workplace accidents in all
sectors and the related high economic and human costs, published an
important directive in 1998 that establishes the OSH legal framework,
Directive 89/391/ECC for the introduction of measures to encourage
improvements in the OSH (Council of the European Union, 1989). Ac-
cording to several researchers (Babut and Moraru, 2009; Morillas et al.,
2013; Raynal and Hermanns, 2018), despite several differences, the
European Framework Directive on Safety and Health at Work is the basis
for common principles and minimum standards across the EU and in-
cludes 24 specific directives developed over time according to Article 16
(1) of Directive 89/391/EEC). It proposes several areas where individual
directives should be adopted.'

In 1992, the European Union (EU) issued the eighth individual
Directive, known as Directive 92/57/CEE, with the objective of imple-
menting minimum Safety and Health (S&H) requirements for temporary
or mobile construction sites (Council of the European Union, 1992). In
its introduction, the different premises that justify the adoption of the
Directive are established: the need for coordinators for S&H, the
consideration of S&H from the design phase as key tools for prevention,
and management for SMEs.

2022 was the 30th anniversary of the publication of the specific
directive for the implementation of minimum S&H requirements at
temporary or mobile construction sites, found in Directive 92/57/EEC
(Council of the European Union, 1992). While some EU member
countries simply translated this Directive into their regulations, others
developed more comprehensive standards tailored to the specific
conditions of the construction sector and the parties involved (Martinez
Aires et al., 2010; Martinez-Aires, M. D. et al., 2016). The Directive has
yielded positive results in enhancing safety within the construction
sector from the date of adoption into national legislation (Martinez Aires
et al., 2010; European Commission, 2024a). However, as can be seen in
Figs. 1 and 2, the sector continues to be one of those with the highest
accident rates. The data are far from the main priorities of the European
Commission’s Strategic Framework on S&H at Work 2021-2027, that is,
improving the prevention of work-related accidents and diseases and
striving towards a Vision Zero approach to work-related deaths

1 Workplaces, work equipment, personal protective equipment, work with
visual display units, the handling of heavy loads involving risk of back injury,
temporary or mobile work sites and fisheries and agriculture.
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(European Commission, 2021). The strategic framework indicates that
this objective will only be possible by, among other actions, strength-
ening the implementation of existing standards and guidelines.

In the last 30 years, numerous studies have been published that have
identified various inefficiencies in the work of the Coordinators for S&H
during the project phase (Lozano-Diez et al., 2019; Oh et al., 2021;
Ndekugri et al., 2022, 2023). Additionally, the lack of clarity in the
training and requirements for the Coordinators for S&H has been
highlighted (Martinez Aires et al., 2010; Rubio-Romero et al., 2014;
Lozano-Diez et al., 2019; Ajslev et al., 2022). Problems with S&H plans
have also been documented, as mentioned in the study by Gonzalez
Garcia et al. (2021). This reflects the need for a comprehensive analysis
of the original text.

The main objective of this research is to examine the evolution of
Directive 92/57/EEC over the three decades since its publication. In
addition, an examination of the identified limitations in the original text
is carried out, focusing on three aspects addressed by the Directive in its
premises. This paper shows an analysis of the weaknesses in the tools
that were defined in the Directive as a strategy to address the premises
that justified its necessity, as well as the problems that have arisen
during its implementation. In addition, there is an analysis of various
research publications during this period, with corresponding improve-
ment proposals that should be incorporated into the regulatory frame-
work for construction S&H.

This article is structured in 4 sections. Section 1 describes the context
of the research, section 2 describes the objective and methodology used
in this study, and section 3 shows the obtained results and the discussion
of the impact of the directive 92/57/CEE of the construction accident
rate in the EU Members, the changes to the directive during the 30 years,
the identification of the difficulty in the procedures and the main
challenges for the European Union. Finally, section 4 summaries the
conclusions drawn from this study. This document is intended to be a
useful tool for the various stakeholders involved in the construction
process; to have an updated regulatory framework and to help them in
future decision making for the improvement of the regulatory frame-
work in the construction sector.

2. Objective and methods

To achieve the indicated main objective, an analysis of the pro-
gression of accident rates within the construction sector across EU
member countries is carried out. Furthermore, it documents the modi-
fications undergone by the text since its initial publication in 1992.
Finally, given the advancements in technology within the construction
sector that have led to new construction methods, the imperative need
for adapting the Directive becomes evident. Therefore, the main chal-
lenges related to the Directive considering the new era of Construction
4.0 are also described, without neglecting the original premises.

To achieve these objectives, five methodological steps have been
followed (See Fig. 3):

1st Step — Identification of essential tools associated with the pre-
mises under which the European Council promulgates Council Directive
92/57/EEC of 24 June 1992 on the implementation of minimum S&H
requirements at temporary or mobile construction sites (eighth indi-
vidual Directive within the meaning of Article 16 (1) of Directive 89/
391/EEQC).

2nd Step — Analysis of the impact of the Directive 92/57/EEC in
accident data in EU country members.

3rd Step — Identification of changes, corrections and amendments, to
the Directive since its publication.

4th Step — After that, identification of the me main difficulty in the
procedures and tools associated with the Directive’s premises. Im-
provements suggested by various organizations and researchers were
explored to effectively address the identified challenges.

5th Step — Description of the main challenges related to the Directive
considering the new era of Construction 4.0.
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Fig. 1. Non-fatal accidents at work by NACE (comparative by sectors). Source: Own elaboration based on Eurostat data (European Commission, 2024b).
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Fig. 2. Fatal accidents at work by NACE (comparative by sectors). Source: Own elaboration based on Eurostat data (European Commission, 2024b).
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Fig. 3. Flowchart showing the steps taken in the research. Source: Own elaboration

To conduct this research, the methodology followed to achieve these
five steps has been as follows:

Initially (1st Step), the Directive 92/57/EEC published in Eur-Lex
has been analysed (Council of the European Union, 1992), identifying
the premises that justified its necessity. For the analysis of accident rates
in the construction sector in EU member countries (2nd Step), Eurostat
databases Eurostat (European Commission, 2024b) have been utilized.
The trends in accident rates over the past few years in each member
country of the European Union have been analysed. Both non-fatal and
fatal accident rates between 2011 and 2021, the most recent year for
which data is available from Eurostat (European Commission, 2024a),
are compared.

Subsequently, for the 3rd Step, the consolidated text of the Directive,
along with corrections and modifications from the 1992 publication, has
been examined. For this purpose, the information published in Eur-Lex
has been analysed, identifying the scope of the amendments made to
Directive 92/57/EEC (Council of the European Union, 1992).

Lastly, to address the 4th and 5th steps, the information published by
various EU bodies, such as EU-OSHA, the European Commission, or
Eurostat, has been analysed for difficulties in implementing the premises
identified in the 1st Step. Additionally, information published by other
international organizations, such as the ILO (ILO, 2024) and OSHA
(OSHA, 2024), was also considered. Furthermore, a bibliographic search
of scientific publications was conducted using the WoS by Clarivate 4
and Scopus. Both databases, with WoS holding a monopoly until 2004
when Elsevier introduced Scopus, are comprehensive and reliable
sources of bibliographic information, covering a wide range of scientific
contributions (Aghaei Chadegani et al., 2013; Zhu and Liu, 2020; Ran-
gasamy and Yang, 2024). Articles written in English were identified
using the following search criteria: “Article, title, Abstract or Keywords,”
or if “92/57" and “Directive* appeared in the "References”. After elim-
inating matches between databases, a total of 46 papers met the speci-
fied criteria. The research findings have been analysed, specifically
focusing on studies that have identified problems or challenges in
implementing the premises outlined in Step 1. Additionally, studies
proposing solutions or identifying alternative issues in the Directive’s
implementation have also been considered, along with descriptions of
the main challenges related to the construction sector in the present era
of technological change.

3. Results and discussion

3.1. Impact of the Directive 92/57/EEC of the construction accident rate
in the EU members

This Directive was created due to a recognition that temporary or
mobile construction sites expose workers to particularly elevated levels
of risk. All the EU members carried out the transposal, maintaining the
minimum content or implementing improvements (Martinez-Aires, M.

D. et al,, 2016). Most recently, Eurostat published a report on the
development of the EU accident rate (European Commission, 2024a).
Nevertheless, as shown in Figs. 1 and 2, the construction sector is far
from Vision Zero. Figs. 3 and 4 show the difference in the construction
accident rate between 2011% and 2021 according to Eurostat (European
Commission, 2024b) as well as the average accident rate for EU27.
Nonetheless, it has been observed that countries have similar data to
those presented below, those being some prominent major risks in the
sector such as: falls from height, accidents with machinery or vehicles,
slips, trips and falls, ergonomic issues, noise, chemicals, dust and UV
exposure (EU-OSHA, 2023). In Fig. 4, the non-fatal accident rate is
depicted. Most countries have improved their data over the studied
period. Only Czechia, Denmark, Latvia, Lithuania, Portugal and Sweden
have poor rates (highlighted in red). Notably, Portugal stands out as the
country with the worst data in 2021, along with experiencing the largest
increase in the accident rate (+420.09 non-fatal accidents per 100,000
persons employed). In addition, alongside Portugal, only France and
Spain have incidence rates above 5000. On a positive note, Malta
(highlighted in green) has experienced the most significant decrease in
its accident rate (—2487.04 non-fatal accidents per 100,000 persons
employed), placing it below the EU27 average.

In the case of fatal accidents (Fig. 5), Austria is the country with the
highest increase in fatal accidents (4.0), along with other countries that
have not improved their data (Hungary, Croatia, Cyprus, Ireland, Italy
and Slovakia). In contrast, Latvia has experienced the most significant
decrease (—8.66 fatal accidents per 100,000 persons employed),
following a similar trend. However, there are many countries above the
EU27 average: Austria, Croatia, Czechia, France, Hungary, Ireland, Italy,
Latvia, Lithuania, Portugal, Romania and Spain. There is no available
data for Malta.

It is important to emphasise that the criteria for notification and/or
registration vary significantly between member states (Jacinto and
Aspinwall, 2004; Martinez Aires et al., 2010). For instance, a fatal ac-
cident at work is defined as an accident that leads to the death of a victim
within one year of the incident. However, the criteria for associating a
death with a workplace accident greatly vary; some countries consider it
to be when the victim dies on the same day (Netherlands), within 30
days after the accident (Germany) or even 1.5 years after the date of the
accident (Spain), among other variations (Martinez Aires et al., 2010;
Eurostat, 2013).

However, considering the mentioned limitations and undergoing
processes of post-harmonization for data from all productive sectors, it is
evident that the construction industry continues to exhibit the worst
results in terms of workplace accidents compared to other economic
sectors (Figs. 1 and 2). Thus, the implementation of the Directive has led
to a consistent reduction in the incidence rates of accidents in

2 Year since ESAW has been using the Classification system (ISCO-08).
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Fig. 4. Incidence rate (number of accidents per 100,000 workers) Non-fatal accidents at work in construction Year 2011 and 2021. Source: Own elaboration based on
data from Eurostat (European Commission, 2024b) (last update of data: 05/10/2023).
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Fig. 5. Fatal Accidents at work in construction. Year 2011 and 2021. Source: Own elaboration based on data from Eurostat (European Commission, 2024b) (last

update of data: 05/10/2023).

construction over time, but the decrease is still not as significant as was
expected (European Commission, 2008).

3.2. Changes to the directiva during the 30 years

In the 30 years, the Directive has undergone some changes: two
corrections from the original text and two modifications (see Table 2).
Fig. 6 shows when the texts were published by the Council of the EU and
when they came into force, highlighting the key years. The original text
and its amendments are shown in blue. As can be seen, they were made
before the Directive came into force. It also displays the two partial
amendments it has undergone in these 30 years, indicating the date they
came into force. Directive 2007/30/EC is highlighted in red, and

Regulation (EU) 2019/1243 in green.

Before the Directive came into force on 17 July 1992, two initial
modifications were implemented: the first correction aimed to rectify
those errors found throughout the Directive (Council of the European
Union, 1992). Subsequently, the second modification restricted the ex-
ceptions concerning the appointment of Coordinator for S&H by the
client or project supervisor. Initially, the member states had the au-
thority to grant exceptions; however, this was subject to consultation
with both management and the workforce. Moreover, certain types of
work involving particular risks, as listed in Annex II (a non-exhaustive
list of such risks. e. g. work near high voltage power lines, work
exposing workers to the risk of drowning or work on wells, underground
earthworks and tunnels), remained excluded from these exceptions. The
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Table 2
Corrections and modifications to the Directive 92/57 /EEC.
Action Comment Subdivision From
concerned
Corrected 31992L0057R(01) 23/01/
by 1993
Corrected 31992L0057R(02) article 3 09/02/
by 1993
Modified Directive 2007/30/  Repeal article 14.4 27/06/
by EC 2007
Modified Directive 2007/30/  Repeal article 14.5 27/06/
by EC 2007
Modified Regulation (EU) Replacement  article 13 26/07/
by 2019/1243 2019
Modified Regulation (EU) Addition article 13a 26/07/
by 2019/1243 2019
Modified Regulation (EU) Addition article 13b 26/07/
by 2019/1243 2019

modification limits the exception, indicating that the obligation to
appoint coordinators cannot be exempted in cases where prior notice is

Safety Science 177 (2024) 106593

Fig. 7 provides a summary of the conditions for providing documents
required for the prevention and appointment of coordinators, adapted
from the Guide to Good Practice for Understanding and Implementing
Directive 92/57/EEC published in 2011 by the Commission, Directorate-
General for Employment and Inclusion (Commission and Directorate-
General for Employment, 2011) as a reference document.

Directive 2007/30/CE (Council of the European Union, 2007) did
not imply changes in the content of the Directive itself. Instead, it
simplified the reporting requirements to the European Commission on
the implementation of Directive 89/391/EEC and its various individual
directives. Now, EU countries must prepare a single report every five
years covering the implementation of all these directives, involving
modifications to Articles 14.4 and 14.5.

Furthermore, Regulation (EU) 2019/1243 (Council of the European
Union, 2019) modified Article 13 and introduced Additions 13a and
13b. This adaptation affected several legal acts that mandated the use of
the regulatory procedure with scrutiny of Articles 290 and 291 of the
Treaty on the Functioning of the EU. These changes are duly justified in
the regulation.

Finally, it should be noted that no new modifications to the Directive
are expected. The European Commission in its report on the

required (Article 3).

DIRECTIVE 92/57/EEC

DIRECTIVE 2007/30/EC

REGULATION 2019/1243

@ @

National

@

TIME

24/06/1992 Entry into force transposition 27/06/2007 25/07/2019 | Entry into force Entry into force
| 17/07/1992 31/12/1993 26/07/2019 31/12/2020
31992L0057R(01)
31992L0057R(02)
1992 1993 2007 2019 2020

Fig. 6. Timeline of corrections and modifications to the Directive 92/57/EEC.

Number of
contractors
(including
subcontractors)

Prior notice

S&H Plan

S&H File Appointment of coordinators

Less than 31 More than 30

working days working days
and 21 workers, and 20 workers,
and less than or more than

501 person days 500 person days

One contractor

More than one
contractor
(including

subcontractors)

Less than 31
working days
and 21 workers,
and less than
501 person days

- There is no need to prepare the document or to appoint coordinators.

- There is need to prepare the document or to appoint coordinators.

* Added by Regulation (EU) 2019/1243

Fig. 7. Conditions for the provision of documents required for prevention and appointment of Coordinator for S&H. Source: Adapted from (Commission and

Directorate-General for Employment, 2011).
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modernization of the EU OSH legislation and policy (European Com-
mission, 2017), identified the scope for removing or updating some
outdated provisions (e.g. workplaces (89/654/EEC), Display screen
equipment (90/270/EEC) or OSH signs (92/58/EEC)). The Directive
92/57/EEC is not included in that list.

3.3. Identification of the difficulty in the procedures and tools associated
with the Directive’s premises

The EU enacted the eighth individual Directive, referred to as
Directive 92/57/EEC, to set forth minimum Safety and Health (S&H)
standards for temporary or mobile construction sites (Council of the
European Union, 1992). Its introduction articulates the various premises
that justify the need for adopting this Directive.

One of the premises given by the Council of the European Communities
for establishing Directive 92/57/EEC concerns the need to incorporate risk
prevention from the design stage of a project. The Directive indicates over
half of the workplace accidents in construction within the Community are
related to decisions made during the creative phase of architectural
planning. In other words, it calls for the application of the basic principles
of the Prevention through Design (PtD). Therefore, it was necessary to
strengthen coordination between the different parties involved in a con-
struction project from the initial phase of project drafting. Recently,
several systematic examinations of the development and trends associated
with PtD research have been conducted in the discipline. One of these
studies is authored by the prominent PtD researcher, Professor Jonh
Gambatese (Jin, Z. et al., 2023). Samsudin et al. (2022) have explored the
perspectives of the construction industry in developing countries
regarding the application of the PtD concept, and recently conducted a
thematic review aimed at synthesizing the literature from 2011 to 2022 on
the PtD concept from an architectural perspective (Samsudin et al., 2023).
Moreover, it is worth noting two systematic reviews on tools and digital
information technologies for PtD (Farghaly et al., 2022; Oliveira et al.,
2023).

The positive impact of applying PtD in the early stages of a con-
struction project on reducing accidents in the construction sector is well-
documented, showing that considering prevention during the initial
phases of projects significantly decreases accident rates (Gambatese
et al., 1997; Manuele, 2003; Gibb, 2004; Gibb et al., 2004; Weinstein
et al., 2005; Behm, 2005; Gibb et al., 2006; Toole, T. Michael and
Gambatese, 2008). Outside Europe, several countries have PtD focused
regulatory frameworks adapted from the EU, i.e, Australia (Zou et al.,
2008), Malaysia (Ministry of human resources Malaysia, 2007; Che
Ibrahim et al., 2022a; Che Ibrahim et al., 2022b; Hossain et al., 2023) or
Singapore (Ministry of Manpower. Singapore, 2006; Toh et al., 2017).
Even studies on the importance of the PtD implementation by designers
in Palestine (Abueisheh et al., 2020) or comparative legal analysis of
labour protection legislation in construction in Azerbaijan and Ukraine
using the example of the EU (Bozhko et al., 2018).

For this purpose, the Directive requires the appointment of the
Coordinator for S&H matters during project preparation, as well as the
creation of the S&H Plan. This document must be drafted before the
commencement of construction activities.

Another premise that the Council of The European Community
established as essential is related to the simultaneous participation of the
companies involved in the execution phase as well as self-employed
workers. It highlights the importance of good coordination between
them, in order to reduce the number of accidents. In this sense the
Directive mandates the coordinator for execution stages (Council of the
European Union, 1992). The complexity of the coordination in this
phase is even worse due to the size of the construction companies, where
the small and medium companies (SME) represent 90 % of the total
(Forteza et al., 2022).

As demonstrated in Section 3.1, the implementation of the Directive
has led to a decrease in the incidence rates of construction accidents over
time across some EU member countries (see Fig. 4). However, it is
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crucial to note that the European construction sector is still a consid-
erable distance away from attaining Vision Zero within its territory.
(European Commission, 2021).

This section explores the problems linked to the efficient imple-
mentation of the tools outlined by the Directive, specifically designed to
address the underlying issues contributing to the heightened accident
rates in the sector.

3.3.1. Coordinator for S&H

Related to the Coordinator for S&H matters, during the design as well
as the execution phase, some problems have been identified. Some of
them due to the timing of when the coordinator is designated. If the
coordinator is designated late in the process, it can lead to inefficiencies
or oversights in both the design and execution phases of S&H protocols.
Some others problems are related to a lack of definition or training, as a
problem of the definition of this individual person in the Directive.

Inefficiencies of the Coordinator for S&H during the project
phase

The Framework Directive defines the General Principles of Preven-
tion (GPP) (Art. 6) as the structural and hierarchical way to achieve an
increase in worker safety (Council of the European Union, 1989). The
first is avoiding risks, coinciding with the first step of hierarchy of
controls of risk (Peterson, 1973). However, the GPP of the Framework
Directive goes further than a simple hierarchy; they introduce the
concept of risk assessment into European OSH. Therefore, after the
principle of elimination, the second is risk evaluation, which cannot be
avoided. This involves identifying potential hazards and assessing the
associated risks from the design phase.

A study conducted by Aires et al. (Martinez Aires et al., 2010) sug-
gested that although member states adopted Directive 92/57/EEC in
different ways, there is a common underlying theme that designs should
consider these GPP by identifying and eliminating hazards (Commission
and Directorate-General for Employment, 2011). In 2008, the European
Commission published the communication COM (2008) on the practical
implementation of the Directives 92/57/EEC and 92/58/EEC (safety
signs at work) (European Commission, 2008), mainly based on the na-
tional reports provided by the member states and an independent ex-
pert’s report. Concerning Directive 92/57/EEC, the message
underscores that while the Directive does not mention architects, engi-
neers or consulting firms specifically, it emphasises the essential role of
the designer during the project preparation phase in preventing occu-
pational risks at construction sites. Professionals such as architects and
engineers involved in project design have acknowledged familiarity
with the requirements but they object to the concept of the client
appointing an Coordinator for S&H for the design phase as they perceive
this as a potential impediment to their creative freedom. In addition,
representatives of the workers emphasised a notable absence of coor-
dination during the design stage.

However, the ‘Guide to Good Practices’ published by the Commis-
sion (Commission and Directorate-General for Employment, 2011) em-
phasises when a designer is hired by a client to perform design work for a
construction project, they must take into account the GPP during the
various stages of designing the project. In other words, designers have a
responsibility to consider S&H aspects in their designs to prevent
occupational risks during the project’s development.

In this context, a crucial aspect is the requirement for coordination
throughout all stages of a project, which is imperative and yields a
favourable influence on occupational safety (Lozano-Diez et al., 2019).
This is corroborated by studies, even beyond the European context (Oh
etal., 2021). As noted, the Directive 92/57/EEC establishes two specific
roles for safety management: the Coordinator for S&H matters during
both the project preparation and execution stages. Moreover, an indi-
vidual or entity can be designated to fulfil both roles. The Directive
outlines explicitly that the client or project supervisor must appoint one
or more Coordinators for S&H matters when multiple contractors are
present on a construction site. In many projects, during the project
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development phase, it is often uncertain whether multiple companies
will be involved, although this is the usual scenario. Following the Best
Practices Guide (Commission and Directorate-General for Employment,
2011), it is necessary when it is foreseeable that more than one
contractor will be present or when it is confirmed that multiple con-
tractors will be involved. However, the functions of the Coordinator for
S&H during the project phase are defined for cases in which multiple
designers are present and where the coordination of the application of
GPP becomes necessary.

This lack of definition was noted in the report of 2015 about the
evaluation of the practical implementation of OSH directives (COWI,
2015); for example, the case of Estonia relates to the fact that the
Coordinator for S&H is appointed only for the project execution stage
and not for the project preparation. Another example is Sweden, urged
by the European Commission regarding clarification of which roles and
responsibilities were to come into force during the planning (Berglund
et al., 2022).

Other countries have provided specific criteria for determining when
the presence of Coordinator for S&H during the project phase is
required. In Spain, during the project planning stage, such a presence
becomes essential when multiple planners are engaged. Their re-
sponsibility lies in harmonising the implementation of accurate tech-
nical choices and arranging the scheduling of various tasks and work
phases, whether they occur concurrently or sequentially (Royal Decree,
1997). In the amendments introduced during the transposition proced-
ure of the Construction Design and Management Regulations (CDM) in
the 2007 process (CDM, 2007), the UK established the concept of the
principal designer. This newly defined role encompasses a range of re-
sponsibilities previously held by the coordinator. Specifically, the
principal designer is tasked with the planning, management, monitoring
and Coordination of S&H activities during the pre-construction phase of
a project.

Additionally, the report published by the European Commission
evaluating the practical execution of the Directive (European Commis-
sion, 2008) indicated that across the construction sector, there was a
consensus that the appointment of the Coordinator for S&H occurred
extremely late in the process, leading to compromised quality of their
work during the implementation phase. The evaluation also indicates
that during the project preparation phase, there is an absence of coor-
dination (and oversight); effective coordination only becomes promi-
nent during the execution stage. The Coordinator for S&H in the project
phase can be an important link in the chain of prevention, as indicated
by the Non-binding Guide to Good Practice (Commission and
Directorate-General for Employment, 2011), and helps to realise a risk-
based approach to a specific project, which avoids unnecessary
bureaucratic burdens, thus reducing workload. A recent study exam-
ining fatal accidents on Norwegian construction sites underscores the
ongoing importance of identifying and assessing hazards during the
design and planning phases (Kjellén, 2023).

However, recent research continues to identify barriers to effective
coordination in the project phase. Ndekugri et al. (Ndekugri et al., 2022;
Ndekugri et al., 2023) identify the following: (1) client-related challenges
consequent on the statutory compliance behaviour of the CDM client; (2)
supply chain fragmentation and insurance challenges to effective cooperation,
coordination and communication and (3) shortcomings in how the PtD role is
performed on a particular project.

Undefinition of training and requirements for the Coordinator
for S&H

Another barrier is the training and requirements for the Coordinator
for S&H, what it entails a lack of definition into the Directive. In the
transposition initially carried out by the EU, not all countries have set
training requirements to act as Coordinator for S&H (Martinez Aires
et al., 2010; Rubio-Romero et al., 2014). Already in 2008, the European
Commission itself issued recommendations for member countries (Eu-
ropean Commission, 2008), advocating for measures such as the estab-
lishment of national competency standards for Coordinators for S&H
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(European Commission, 2008).

Regarding the initial and specialised training of coordinators,
various countries have established their own specifications, resulting in
significant variations from one country to another (Bruch, 2019).
Countries to formalise the transposition, namely, France, Belgium and
the Netherlands, have subsequently developed more recent regulations
about the Coordinator for S&H (Lozano-Diez et al., 2019). Similarly,
countries such as Croatia and Romania, which took longer to incorpo-
rate these regulations, have either included them or have formulated
specific competencies. The study in Denmark explores the professional
identities of S&H Coordinators. It suggests that these professional
identities influence their orientations toward professional practice and
may direct attention toward legitimizing and sociable practices rather
than focusing on preventing risks (Ajslev et al., 2022).

An examination of various reference standards allows for the veri-
fication that, for the professional role of Coordinator for S&H, more than
half of the member states (71.43 % to be precise) mandate the possession
of at least one qualification, while 57.41 % and 53.57 % require docu-
mented professional experience and further technical training, respec-
tively (EU-28 includes the UK).

In 2003, the International S&H Construction Coordinators Organi-
sation (ISHCCO) (ISHCCO, 2019a) was founded. It has been dedicated to
crafting a comprehensive set of criteria for the endorsement and adop-
tion of the qualification framework of Coordinators for S&H suggests the
need to set up a European certification (ISHCCO, 2019b). However,
apart from the necessity to enhance the essential prerequisites required
for fulfilling the responsibilities of the S&H Coordinator’ role, (Lozano-
Diez et al., 2019), Ros et al. (Ros Serrano et al., 2013) outline the
following skills as essential for enhancing their role, namely, commu-
nication, negotiation and project dedication. This is not forgetting other
issues, such as the need to ensure the Coordinators for S&H is equipped
with an appropriate system for collecting, recording, and extracting data
to improve work efficiency and rigor (Borchiellini et al., 2017), as well
as emphasizing their responsibility for the calculation of the co-
ordinator’s remuneration in accordance with their responsibilities
(Seeling, 2001).

Despite the mentioned issues, there is no doubt about the crucial role
of coordination throughout all stages of a project (Bayer et al., 2000;
Lozano-Diez et al., 2019). This is further corroborated by the fact that
the International Labour Organization (ILO) has recently updated its
Code of Practice of S&H in Construction (ILO, 2022). Following the same
principles as European regulations, it emphasises the importance of
establishing coordination mechanisms. Correspondingly, it states that
clients are required to either coordinate or appoint a qualified individual
to oversee all S&H activities associated with their construction projects.

3.3.2. S&H PLAN

The essential document for all companies, regardless of size, to
ensure safety in this sector should be the S&H Plan. In fact, the Directive
establishes as a premise the following article 3.2 The client or the project
supervisor shall ensure that prior to the setting up of a construction site a
S&H Plan is drawn up in accordance with Article 5 (b). draw up, or cause
to be draw up, a S&H Plan setting out the rules applicable to the con-
struction site concerned, taking into account where necessary the in-
dustrial activities taking place on the site; this plan must also include
specific measures concerning work which falls within one or more of the
categories of Annex II (Council of the European Union, 1992).

Diverse approaches have been adopted by each member state to
ensure the effectiveness of the S&H Plan. Nevertheless, in all countries,
this document holds paramount significance, hence being legally
mandated for its creation and provision in construction projects
(Gonzalez Garcia et al., 2021). However, present-day documents often
suffer from unnecessary details, thereby lacking essential information
that is challenging to locate (Martinez-Rojas et al., 2020). It is con-
cerning to realise that these documents gain approval without proper
scrutiny of their adequacy and are distributed to construction sites with



M.D. Martinez-Aires et al.

the assumption that their mere presence suffices (Romero et al., 2019).
Analysing 3600 S&H plans, Gonzélez et al. projects (Gonzalez Garcia
et al., 2021) found that only 13.81 % of the plans included specific risk
assessments for on-site construction activities.

In several instances, the S&H Plan is drafted after the project design
phase is completed; thus, ISHCCO suggests that it is drawn up during the
project preparation stage and has to be included in the tender documents
(Bruch, 2019). Furthermore, it should be an effective preventive tool
and not just a document drafted as a legal requirement to avoid potential
penalties (Gonzalez Garcia et al., 2021).

In the absence of a definition in the original text of the Directive, in
2011, the European Commission itself determined the content that a
S&H Plan should contain (Commission and Directorate-General for
Employment, 2011) (see Table 3). It aligns with the general information
presented in Part 1 of Table 3, while also emphasising the necessity of
setting up an organization chart outlining functions and responsibilities.
Regarding specific risks, it goes beyond identification (Part 2) and
definition of provisions (Part 3). It highlights the need to establish
specific work procedures to be endorsed by contractors and sub-
contractors and defines monitoring and control measures.

In a more recent work, the necessary points are summarised to
ensure that the S&H Plan becomes the foundation of the preventive
activities of a project (Gonzalez Garcia et al., 2021): 1.- Identification of
all the agents involved in the project, definition of an organisational
chart detailing the roles and responsibilities in safety matters during the
execution phase. 2.- Identification of the specific risks associated with
the work activities, establishing adapted work procedures in collabo-
ration with contractors and subcontractors. 3.- Definition of the
exhaustive planning of preventive measures, their identification and
specific monitoring and control procedures.

Finally, the client will receive the S&H file, defined in the Directive,
as a tool to ensure that maintenance and repair work is carried out with
complete safety (the content of which is broadly defined in Part 4 of
Table 3). The Directive does not include the content that should be
included in the S&H file. Berger has recently described in detail the
content that the document should contain, which is set out in Table 4.

However, over the three decades since Directive 92/57/EEC was
introduced, various gaps have emerged and each country has addressed

Table 3
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them without having overarching guidelines. One notable gap relates to
the management of private projects that do not fall under planning
permission regulations, including exceptions from the obligation to
appoint a Coordinator for S&H during project preparation or execution.
According to Italy’s transposition, the designation of coordinators and
the establishment of S&H Plans were not mandated for private projects
exempt from building permits. In 2010, the Court of Justice of the EU
provided clarification through a preliminary ruling from the Tribunale
di Bolzano (Italy) on the interpretation of Article 3 of Council Directive
92/57/EEC (Official Journal of the European Union, 2010).

The ruling stipulates that during the project preparation phase or, in
any case, before the commencement of work, a Coordinator for S&H
must be designated for any construction project involving multiple
companies, irrespective of whether the work requires a building permit
or involves specific risks. Concerning the S&H Plan, the Directive per-
mits member states to establish exceptions to the obligation of preparing
it, except in cases involving specific risks (Annex II) or for works that
require prior notification.

Different countries have made adaptations in their regulations or
issued specific documents for the implementation of the Directive in jobs
not subject to planning permission. For instance, in Spain, as indicated
by the ruling, projects without formal plans will require a coordinator if
more than one company is involved. The S&H Plan is replaced by a
document referred to as the ‘Preventive Works Management Document’
(INSST, 2014). The Directive has not been modified in this regard. The
primary issues reported by the member states stem from the requirement
to develop a S&H Plan and designate a Coordinator for S&H as early as
the project preparation phase. Some countries have requested that the
Commission include coordination during the preparation phase as non-
binding instruments. Others wish for their national legislation to clarify
the interaction between the Coordinator for S&H, designers and prop-
erty owners, as well as between the project coordinator, site managers,
self-employed workers and property owners (European Commission,
2008). This topic has also not been addressed.

3.3.3. SMEs and subcontracting
One of the characteristics of the construction sector in Europe (Eu-
ropean Commission, 2020; Bellocchi and Travaglini, 2023) is its

Suggested contents of S&H Plan (Commission and Directorate-General for Employment, 2011).

Part 1. * Description of the project
General information about the * Names of the stakeholders
project * Client expectations on how the project will be carried out and the S&H success criteria that will be applied
* ldentifying project hazards
Part 2. * Identifying off-site hazards that will need to be taken into account
Project-specific information and | * Identifying risks from the design that are not likely to be obvious to others (including the unusual)
information sources * |dentifying work involving particular risks according to Annex Il (see Square 4)

* ldentifying other sources of information relevant to S&H

* Management arrangements
« Arrangements for welfare

them

« Site rules (taking account as necessary of other industrial activities at the site)
« Arrangements made to deal with common issues

Part 3. * Arrangements made to deal with project risks that are not likely to be obvious to others (including the
Information on how the project unusual)
should be managed * Arrangements made to take account of work involving particular risks

* Arrangements made to take account of other activities at the site including industrial ones
* Arrangements for safety and health during any joint occupation with the client and eventual handover to

* Arrangements in the event of injuries and emergencies

CemL Include information on:

Arrangements for contributing

information to the S&H File preparing the SHE: File

* how and when project stakeholders are expected to contribute to the S&H
* how the coordinators for the project preparation stage and the project execution stage will cooperate in
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Table 4
Historic site data of S&H file. Source: (Berger, 2020).
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Site survey information;

Site investigation reports and records;

Photographic record of essential site elements;

Statement of design philosophy, calculations and applicable design standards;

Record drawings and plans of the completed structure;
Maintenance instructions;

Results of proofing or load tests;
Commissioning test results;

Method statements produced by the principal contractor and/or contractors.

Drawings and plans used throughout the construction process, including drawings prepared for tender purposes;

Instructions on the handling and/or operation of equipment together with the relevant maintenance manuals;

Materials used in the structure identifying, in particular, hazardous materials including data sheets prepared and supplied by suppliers;
Identification and specification of in-built safety features, for example, emergency and firefighting systems and fail safe devices; and

business structure; the small and medium-sized enterprises (SMEs)
represent 90 % of all firms in the sector (Forteza et al., 2022).
Furthermore, the high level of subcontracting in the sector results in a
significant number of micro-sized enterprises (MiSEs) with fewer than
10 employees. Both SMEs and MiSEs are often poorly managed (Any-
fantis et al., 2021); moreover, they do not view risk assessment as a
useful tool. One of the main criticisms directed at Directive 92/57/EEC
is the increase in administrative burden and disproportionate costs it
imposes on companies, especially SMEs (European Commission, 2008).
The evaluation of the European strategy on S&H at work 2007-2012
(COWI, 2013) suggested that employers had difficulties in understand-
ing the Directive and recommended the creation of non-binding guid-
ance at the EU level to help all players understand their obligations and
rights (Commission and Directorate-General for Employment, 2011). In
2015, a new report stressed the advice to put more emphasis on the S&H
within SMEs and MiSEs in a future revised Construction Directive
(Ccowl, 2015).

Lately, the report on the ex-post evaluation of the EU occupational
S&H directives (European Commission, 2017a) examined the connec-
tion between the comprehensive Framework Directive. One of the top
three OSH actions defined was assisting enterprises, especially micro-
companies and SMEs, in adhering to occupational S&H regulations. In
a recent study, Forteza et al. (Forteza et al., 2022) concluded that ‘Site
structure complexity’, encompassing aspects such as structure, organi-
zation and the safety resources accessible on-site, along with resource
factors contingent on companies, exert the most significant influence on
risks. Consequently, implementing the necessary risk control measures
poses a formidable challenge for SMEs. Other research highlights that
managing multiple service providers working on sites continues to be a
challenge (Jounila et al., 2020). The management of interferences
certainly requires a specific analysis (Labagnara et al., 2016). It should
be highlighted that numerous studies aim to develop tools for proper
OSH management in these types of companies; however, gaps still exist
(Fan et al., 2020). Some were identified by Cagno et al. (Cagno et al.,
2011) who highlighted the problem that decisions are based on the
‘limited’ experience and instinct of entrepreneurs and/or managers.

Additionally, occupational disease trends thus become important to
study as well, including their relation to changes to management
structures and processes, imposed through supranational directives, i.e.,
how these have been perceived and adopted in practice with specific
health issues in mind. In these cases, a focus on smaller companies may
be especially important, given the need to improve the health and safety-
related preventive measures that smaller companies undertake in gen-
eral (Berglund et al., 2022).

Therefore, it is evident that S&H management remains a challenge
for SMEs; that is to say, it continues to be a premise to consider for the
definition of new strategies focused on SMEs. This provides an oppor-
tunity to analyze and discuss nation-specific structural changes related
to arguably the most significant shift in S&H policy in the European
construction industry, particularly for SMEs and MiSEs. However, in its
report regarding the modernization of EU legislation and policy on OSH,
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the European Commission (2017) recognized the potential for elimi-
nating or revising certain obsolete provisions; notably, Directive 92/57/
EEC was not considered for removal or updating in this context.

3.4. Main challenges for the EU

In this section, an approach to new situations in the construction
sector, that are not included in the Directive, is explored. As has been
mentioned, the construction sector has a positive effect on industry, gross
fixed capital formation, production in construction and cost construction
index on GDP (Zarkovi¢ et al., 2022). Studies on accident rates in various
EU countries demonstrate the positive impact of OSH regulatory
frameworks, including within the construction sector (Farina et al., 2013).
Berger suggests that this improvement will continue in the upcoming
years, with estimates indicating that accidents on smaller construction
sites will be reduced by about 33.3 % and on larger construction sites by
20 % (Berger, 2020).

Limited knowledge in S&H

As noted, Directive 92/57/EEC placed the focus on integrating
prevention into the early phases of a project. However, even 30 years later,
it remains challenging to effectively implement this approach. Various
studies underscore the significant challenges posed by designers’ limited
safety knowledge (Toole, T. M., 2005; Rubio-Romero et al., 2014; Tymvios
and Gambatese, 2016). A recent study categorised identified interventions
into four main groups, namely, (a) enhancing competency/knowledge; (b)
leveraging technological tools; (c) implementing checks/audits; and (d)
granting recognitions/certification (Asmone et al., 2022). Furthermore, a
lack of familiarity with methods for integrating S&H into the design
process is often cited as a common reason for non-compliance with this
obligation. Notably, designers emphasise that any modifications should
avoid severe disruptions to the design process and not encroach upon their
creative liberty (Frijters and Swuste, 2008). The primary objective remains
to be the development of designs that prioritise the safe execution of
construction activities throughout the ‘whole life’ of the project
(Commission and Directorate-General for Employment, 2011).

New technologies

Toole and Gambatese identified three strategies to facilitate the
improvement and evolution of PtD in the construction sector (Toole,
T. Michael and Gambatese, 2008).

@ Increased prefabrication
@ Enhanced use of safer materials and systems
@ Greater reliance on construction engineering

Recent research suggests that a continued exploration of the effects
of PtD within the context of prefabrication/modularization and sus-
tainability is essential (Jin, Z. et al., 2023). Moreover, it is argued that
the most effective means of enhancing PtD awareness involves fostering
seamless communication and collaboration among academia, industry
and regulatory bodies. This emphasis on sustainability is echoed by Che
(Che Ibrahim et al., 2022b), who also underscores the requirement for
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studies to bridge the gap in the educational landscape of PtD, an idea
previously tackled in the work of Lopez- Arquillos et al. (Lopez-Arquillos
et al., 2015). This training involves learning to recognise hazards during
the design phase using available documentation and technological
platforms (Hardison and Hallowell, 2019). As an example, immersive
technologies could have a crucial impact on tasks such as hazard
recognition and visualization, safety training, safety-oriented design,
risk assessment and risk perception across diverse construction activities
(Babalola et al., 2023).

Over the past 30 years, the construction sector has undergone
significant changes and the integration of new work methodologies
(Mihi¢ et al., 2019; Rebelo et al., 2019; Patrucco et al., 2021; Oliveira
et al., 2023). Furthermore, the use of Building Information Modelling
(BIM) in conjunction with other technologies such as Virtual Reality (VR)
and Geographic Information Systems (GIS) can integrate prevention
measures during the design phase to target the higher levels of the
hierarchy of controls (Jin, Z. et al., 2023). Even the use of social networks
is being employed by researchers, for instance, Weibo for addressing
construction hazards (Zeng and Li, 2022); Twitter as a tool for emergency
management (Martinez-Rojas et al.,, 2018), or to analyze the social
structure of “occupational safety” (Song et al., 2022).

Nevertheless, the BIM methodology represents a great opportunity to
enhance safety management throughout the project’s lifecycle (Marti-
nez-Aires, Maria D. et al., 2018; Collinge et al., 2022). Several studies
have proposed innovative methods of quantitative construction safety
risk assessment for building projects at the design stage using the BIM
methodology (Lu et al., 2021). Furthermore, the possibility of creating
digital twins within the BIM framework opens up as a tool for decision-
making in safety management in the building construction industry
(Torrecilla-Garcia et al., 2021). However, the process of training and
education in BIM also presents a barrier, alongside other influencing
factors, such as the absence of standardization and resistance to change
(Taat et al., 2022).

Industrialization and prefabrication

On the other hand, as indicated by Toole and Gambatase (Toole,
T. Michael and Gambatese, 2008), the industrialization of construction
processes and the integration of emerging technologies constitute the
strengths of the so-called Construction 4.0. Consequently, this exposes
the construction industry to novel challenges in OSH, although
Industry 4.0 technologies hold the potential to address these challenges
(Smallwood and Allen, 2023). For instance, prefabricated construction,
due to its advantages over traditional methods, has been shown to
eliminate or reduce industry-related stressors effectively, thereby
promoting better mental health (Fagbenro et al., 2023). Nevertheless,
the construction sector’s shift towards industrialised processes
necessitates an adoption of management systems employed in other
industrial domains for decades. A pertinent example is the application of
LEAN philosophy within the construction sector (Howell and Koskela,
2000), which has demonstrated significant positive impacts on
productivity and OSH (Abu Aisheh et al., 2022).

Emerging work procedures require organizations to exhibit resil-
ience in the face of swift technological changes, necessitating the inte-
gration of novel risk assessment systems that are more dynamic (EU-
OSHA, 2021). To achieve this, organizations will require support from
institutions. Nevertheless, the trajectory is undeniably shifting towards
heightened consciousness and encompassing a more extensive range of
risks. The endorsement of preventive actions not only stems from legal
provisions but also benefits from diverse forms of stakeholder backing
(among them, the owner’s engagement in construction safety plays a
vital role (Liu et al., 2017; Kjellén, 2023). This support takes the form of
interactive tools, traditional guidance resources, robust management
systems and European product standards. Each of these components
contributes to improving the management of intricate risk scenarios and
identifying suitable preventive strategies (EU-OSHA, 2023).
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Cultural aspect

To conclude, it must be emphasized that it is also necessary to
address cultural aspects in safety management in construction (Kjellén,
2023) to achieve high safety performance in construction projects.
Organizational culture, acceptance of safety practices, and effective
management of specific factors are crucial aspects to ensure a safe
working environment in the construction industry (Winge et al., 2019).
Nevertheless, it cannot be overlooked that the culture of the nation in
which it operates has a significant impact on the safety culture, as it is
strongly influenced by the national culture (Thirugnana Sambandan
et al., 2021) Bayramova et al. (Bayramova et al., 2023) claim the pri-
mary source of influence and commonly employed control mechanism
in the industry relies on regulations and the adoption of technology.
However, the effectiveness of adopting new technology or implementing
new rules and regulations depends on the acceptance of these de-
ployments by individuals.

4. Conclusion

After analysing the evolution of Directive 92/57/EEC over the last
three decades since its publication, it can be inferred that the 27 EU
countries have regulated the entities and documents as defined within it.
However, when comparing the construction sector to other sectors, la-
bour accident statistics reveal that the incidence rates, both for non-fatal
and fatal accidents, remain high in the former, entailing corresponding
human and social costs. Thus, it is imperative to identify opportunities
and challenges for informed decision-making when reviewing and
updating the regulatory framework concerning S&H in a strategic EU
sector such as construction.

Directive 92/57/EEC identifies that PtD of a construction project is
crucial for preventing occupational risks. Thus, it defines the role of the
Coordinator for S&H in the design phase, whose role is crucial in
ensuring the application of the GPP during the project ideation process.
However, this phase continues to have gaps due to delays in coordinator
appointment and a lack of training and expertise among designers,
which hinder the application of PtD without interfering with the crea-
tive process. Furthermore, a weak point of the Directive is the lack of
standardized training requirements for Coordinators for S&H across the
EU.

Considering that the construction sector is characterized by a large
number of SMEs and MiSEs, effective OSH management requires agile
management tools. This is due to the complexity of complying with
regulatory requirements imposed by the Directive, which entails a
complex and challenging bureaucratic burden. Furthermore, these types
of companies undertake numerous projects where an execution plan is
not necessary-an aspect not covered by the Directive, leading to the non-
application of GPP in the early stages of such activities.

Moreover, the S&H Plan is defined as the essential tool to ensure
safety in any enterprise within the construction sector. However, it is
still far from achieving this goal due to the need for improved proced-
ures and responsibility definitions.

When combined with the growing industrialization of the construc-
tion sector, the need to adopt innovative work approaches arises, along
with adapting an industry that historically maintained a certain distance
from more industrialized sectors. This entails the urgent need to estab-
lish increasingly flexible and dynamic regulations and develop guide-
lines and tools that facilitate the management of new production
procedures and their inherent risks.
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