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Abstract: Safety in the sustainable construction is a game with uncertain reality,
with human’s life. Managers in power, involved in the construction project life cycle,
create rules for the game and are the main players. The project’s success can be
perceived differently by stakeholders. A company’s competitiveness, successful imple-
mentation of the projects and effective safety management depends on the strategic
allocation of its human resources in order to select a proper project team in align-
ment with employee capabilities. This requires detailed factors reflecting their role
(in line with their interests and attitudes) and knowing which of them has a decisive
influence on the successful implementation of the project. The real data describ-
ing key factors in this concept can be provided as uncertain conditions. This work
presents a novel integrated modified fuzzy group decision-making approach to select
and rank the most influential persons ensuring the sustainable prevention of accidents
at work in the small and medium-sized construction enterprises. This model includes
the Delphi method and fuzzy extensions of Eckenrode’s criteria rating method. The
proposed model could be expanded in order to select the most suitable individuals for
sustainable management of safety and, moreover, for the effective implementation of
safety and health measures.

Keywords: construction site, accidents prevention, occupational safety, risk man-
agement, fuzzy, rating, group, MCDM.

1 Introduction

Sustainability is defined as a condition of equilibrium, stability, and interoperability, en-
abling people to meet their needs and support ecosystems [42]. The application of sustainability
principles in any activity, including the construction, is becoming increasingly important for
the development in terms of economic, social effectiveness, safety, and sustainability [1]. The
uncertain challenges affect planning and practices [17]. A growth in the construction industry
creates a demand for suitable materials and techniques [70]. The construction integrates the
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achievements of the various fields of science, and proper safety management is inseparable [27].
In the modern world buildings and infrastructures are becoming increasingly complex [47]. The
construction sustainability, safety culture and zero accidents at work aspiration are challenges
of crucial importance for modern society. Knowledge and education, to enhance understanding
and adaptation of these paradigms, are fundamental to solving these dilemmas [6,19] widespread
in organizations even nowadays when many organizations work on several complex projects at
the same time [47|. Project leaders control many risks and disadvantages during of construction
works and play different roles in safety management in the construction process. A successful
implementation of sustainable projects and effective implementation of safety management are
the characteristics of a company’s competitiveness in the market [74] and reduce environmental,
social and economic losses [31]. Consequently, effectiveness of safety management has become a
core topic for researches.

The construction industry is one of the most dangerous sectors of the economy. During
the last decade, the number of accidents at work has increased. The small and medium-sized
enterprises (SMEs) have a higher accidents risk compared to large construction enterprises [25,
53]. The increased number of accidents at work in the construction impacts on a sustainable
working environment. A reduction of accidents at work, as a priority, must be included in
the action plans of construction projects [41]. Hasle et al. [23] has investigated SMEs accidents
causation criterion and prevention actions, and concluded that the owners of SMEs may deal with
safety and health issues quite differently compared to those in the large construction enterprises.

Many factors influencing accidents at work in the construction are still largely unexplained.
In general, accidents at the construction sites could be qualified as defects of the safety man-
agement system which occur due to the number of aspects, including technical, technological,
organisational and other types of factors which affect human safety performance and working
environment [33,34,52]. Indrees et al. [26] presented that psychological factors such as an at-
titude of workers, a workload, organizational relationships, a clarity of roles, a mental stress,
job insecurity, and job satisfaction strongly affect workers’ safety. Scientists and practitioners
mainly concentrated on a risk assessment process [4,56,59].

Dozens of researchers concentrate on reactive (accident frequency and the seriousness index)
[53] and proactive indicators (organisational, technical and behavioural), and each of them has
their strengths and weaknesses for the safety performance [24,36,39,43,45,60]. Yau [66] and Zhou
et al. [76] presented that the development of a safety culture significantly reduced the number of
accidents. After reviewing the literature, it can be concluded that most of the accidents at work in
SMEs construction sites are essentially related to negligent management or insufficient employee
safety awareness [67]. Management problems are mainly due to inappropriate management skills,
lack of opportunities to implement safety and health strategies, non-compliance with labour
safety laws and regulations, and the inappropriate use of security measures [33,58|.

According to Pasman et al. [46], a prediction what could happen under specified conditions
is the most elementary step to the better safety.

Meanwhile, it is evident that accidents at work in the construction is a result of behaviour of
stakeholders (owners, developer, project leaders, contractors, subcontractors, occupational safety
and health (OSH) specialists, OSH coordinators). Therefore, the stakeholders must understand
principles of the sustainable construction and the impact of safety. The selection, preparation,
and implementation of the right strategies for effective prevention of accidents is the biggest
challenge for the most enterprises [18]. Therefore, it is very important to know which is the
most influential person and which person can continuously improve the level of safety, ensure a
sustainable and proper prevention of accident at work in construction.

Until now, there is a lack of research on who the main stakeholders on onsite construction are
and how they influence the effective safety on SME’s construction site. This research examines
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the understanding of the role of stakeholders and their importance in ensuring the management
of accident prevention in projects. Therefore, all stakeholders need to be identified, categorized
and their concerns, interests and influence need to be analysed and prioritized using group fuzzy
model.

The authors consider that this work presents a useful approach to the accidents prevention in
the construction, and suggest a novel integrated group fuzzy modified approach to determine the
most influential person in the prevention of accidents at work in the SME’s. This model integrates
the Delphi technique and a modified fuzzy extension of Eckenrode’s rating method. The presented
model will be expanded and applied for the sustainable construction project development and the
ranking of the main persons for preparation and implementation of a proper safety prevention
projects.

2 Fuzzy MCDM safety management problems’ solution models
in construction site

A successful project is considered when all risks are properly managed in all project stages.
The selection of proper techniques and strategies depends on all players involved in construc-
tion project implementation. The project’s owner, project manager, project OSH coordinator,
contractor, subcontractor, OSH coordinator, OSH specialist are examples of stakeholders that
are influential persons in accidents prevention during the design and organization of the project.
Stakeholders must constantly seek and promote their mutual interests in reducing any risks and
improving their management skills. It should be emphasized that all stakeholders involved in
construction project need to be aware of the risks they are facing and how they apply risk
management in order to create better working conditions.

Safety in the sustainable construction is a stakeholders’ game against nature, environment,
and with human’s life. The stakeholders and project participants play significant role in this
game dealing with problems. The owner or client of the project is the person concerned and
has overall responsibility for project management. It is often related to the financial part; while
other organizations or individuals interested in the project have contractual relations with the
project owner. However, the project owner can transfer management responsibility to other
stakeholders in the project. But it is not exempted from liability for the safety and health of
workers in accordance with established legislation. The project owner (client) or project manager
designates one or more OSH coordinators at the site who coordinate the preparation of a safety
and health plan and ensures that site workers apply all the preventive measures they need to
take on their safety and health site. In addition, employers or their designated OSH specialist
must comply with the minimum safety and health requirements applicable at construction sites
and must take into account the directions of the OSH coordinator.

It is obvious that stakeholders, participating in project management and accident prevention,
must constantly seek and promote their mutual interests in reducing any risks and improving
their management skills. It is important that the project clearly defined the role and influence
of stakeholders in preventing accidents. In addition, stakeholders need to be equally guided by
the need to manage the threats, opportunities and uncertainties associated with developmental
achievements and commit to reaching the desired goal in the relationship. There are direct and
indirect reciprocal relations between the participants and the organization or project; because
everyone has the ability to influence and can affect other activities. Due to the variety of different
stakeholders involved in the project, the risk of conflicts increases, and this can increase the risk
associated with the construction project and may affect the successful completion of the project.
In the implementation of the project, the co-operation plan of stakeholders can be considered
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Figure 1: The main influencing factors of accident at work

an important part of overall risk management. The stakeholder input may be beneficial to the
project, or, conversely, may jeopardize the success of the project. An assessment of the role of
project stakeholders at the initial design stage and the ability to manage unpredictable responses
throughout the construction phase are crucial to the success of the project.

The solutions are not completely known, more than half of them are uncertain and insecure.
The uncertainty and insecurity arise from many rules which has permanently ordained, and it
depends on how many approaches are caused by mental factors, while the solution’s implemen-
tation in practice without any limitations becomes possible. While the accidents at work cannot
be exactly predicted, in general, the solution becomes possible only when risk management is
carried out under the current real-life conditions. The problem of measuring according to some
criteria in construction is known as multi-criteria decision-making (MCDM) [75]. Whereas there
is no method which is the most suitable for all decision-making situations, many MCDM mod-
els and their extensions have been developed [40]. A number of authors promote their own
MCDM methods and models. However, there is a lack of methods and models of evaluating
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the efficiency of personnel. MCDM methods in the construction can be used on the national,
organizational and project levels. Even so, the most assessment methods are trying to find out
how to make the most economic construction decisions, and mostly all these decisions are only
intended for economic objectives [55]. Therefore, MCDM approaches are very useful to solve
different management problems.

A selection of safe and effective management systems in the construction is a complex MCDM
task. The Analytic Hierarchy Process (AHP) [49] is the most widely used MCDM method.
A lot of studies have been made on MCDM methods and applications. Usually the AHP is
applied to calculate significance of criteria. Saparauskas et al. [51] assessed and prioritised the
relative importance of various criteria based on the Saaty’s Analytic Hierarchy Process (AHP). A
multiplicative exponential weighting (MEW) was applied in order to calculate the best performed
project [67]. Keshavarz et al. [29] introduced a new method of Evaluation based on Distance
from Average Solution (EDAS) for multi-criteria inventory classification problems. Zavadskas et
al. [71] merged two different multi-criteria decision-making (MCDM) methods and developed an
original Weighted Aggregated Sum Product assessment method (WASPAS), while the original
combination of three different MCDM methods was introduced as a new Multiple Objective
Optimisation on the basis of Ratio Analysis Plus Full Multiplicative Form (MULTIMOORA)
method.

The similar problems could be solved using different methods. Zavadskas et al. [72] applied
three different hybridised well-known MCDM techniques to rank and assess different technological
alternatives in construction: Step-Wise Ratio Assessment - Technique for Order of Preference
by Similarity to Ideal Solution (SWARA-TOPSIS), ELimination and Choice Expressing the
REality (Et Choix Traduisant la REalité (SWARA-ELECTRE III Elimination)), Multicriteria
Optimization and Compromise Solution (VIsekriterijumska optimizacija i KOmpromisno Resenje
in Serbian language (SWARA-VIKOR)). Recently Turskis and Juodagalviené [61] presented a
novel peculiar model, which is based on ten different multi-criteria decision-making methods:
Game Theory, AHP, Simple Additive Weighting (SAW), Multiplicative Exponential Weighting
(MEW), TOPSIS, EDAS, Additive Ratio Assessment (ARAS), Full Multiplicative form, Laplace
Rule, and Bayes Rule.

A philosophy and logic are the basis of mathematical models of real-life issues. In 1657
Christopher Wren in his chair of astronomy at Gresham College said that mathematical models
could be used when dealing with uncertainty [65]. Most of the construction safety management
problems includes vague and uncertain values of criteria. The fuzzy set theory provides a decision
framework to incorporate imprecise judgments inherent in the personnel selection process. In
1965 Zadeh [69] introduced the fuzzy set theory to deal with inaccurate and uncertain data,
even in situations when information is based on subjective evaluations and defined in the lexical
conditions. Zadeh used fuzzy set theory to a gradual transition from one class to another in
the development of decision support models. It was later applied in MCDM applications [8,32].
Risk management decision determined by various fuzzy criteria and used by practitioners and
supervisors in the construction sector [10]. The fuzzy set theory and fuzzy extensions of multi-
criteria decision-making models play principal roles in the risks’ weighting, responses and choices
of means to manage them [15,20].

The group decision-making processes are necessary to design and evaluate a set of different
alternatives. Omne of the most important task is to reject those alternatives that do not meet
lower bounds of the significant criteria values. For a long time, a rigorous agreement was seen
as a final group’s opinion. In the most cases, a group of experts who make real-life decisions
have no strict and steady opinion about the same criteria and alternatives. An agreement of the
group reached when the most dominant players agree with the criteria ratings and performances
of the considered alternatives. Real-life problems’ modelling and solution lead the group of
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decision-makers to situations when models are based on vague logic. In addition, most often
the models based on the criteria rating in words. Such type of ratings cannot be replaced by
the strict (crisp) numerical values. Fuzzy set theory allows decision makers to use incomplete or
partially obtained information into the problem solving model [62]. A fuzzy set is characterized
by a membership (characteristic) function which assigns to each object a grade of membership
ranging [69]. Various types of membership functions are available. In this research the most
commonly used triangular membership function is used [14]. A fuzzy triangular number will be
denoted as («, 8, v) (a - lower value of fuzzy number, 5 - modal value of fuzzy number, ~ -
upper value of fuzzy number). Van Laarhoven and Pedrycz [63] introduced the basic operations
of fuzzy triangular number.

Many researchers investigated such problems and developed different fuzzy models to solve
problems of safety and risk management in the construction. Debnath et al. [12] developed a
fuzzy inference model for assessing occupational risks in the construction sites. Grassi et al. [21]
presented a fuzzy multi-criteria model for risk evaluation in the workplaces. Liu and Tsai [38]
used the fuzzy ANP analysis to identify and assess the underlying hazards and causes.

3 An integrated Delphic-Eckenrode’s Likert-type scale-based fuzzy
rating

It is very important to identify the importance of the activities of the different process man-
agers before starting to assess the key challenges of workplace safety’s management, efficiency
level of safety solutions and quality improvement. To order to achieve this, experts can use
weighting methods for criteria. There are a lot of different subjective approaches for assessing
weights [44]: AHP [49], ANP [50] expert method [73], SWARA [28,30], FARE (FActor REla-
tionship) [21], etc.

Nominal group technique Delphi [13,37] is a useful tool solving complicated problems which
needs expert data. This is a group decision-making process and includes idea generation, problem
description, data assessment, and generation of feasible alternatives.

Five types of measurement scales (nominal, ratio, ordinal, interval, or fuzzy) commonly could
be used to measure criteria values and importance [64]. Lot of scales evaluating importance of
criteria are proposed in scientific papers. For example, rating of perceived exertion Borg scale |7]
is a frequently used quantitative measure of perceived exertion (rated exertion on a scale of
6-20). A data is expected to fit into one or another of the absolute categories. In any case,
decision-makers must apply methods appropriate to their data and to the questions they wish
to answer. Likert scales were introduced by Likert in 1930s [35] as a tool for the measurement
and assessment of attitudes. Since then Likert-type scales have become more popular in many
fields of decision-making, including management [57]|. It is the most widely used approach to
scale responses in survey research. The reason for this is that the Likert scale is a very simple
tool to use and can be analysed effectively as interval or fuzzy scales [1|. The Likert-type scale
is often used interchangeably with rating scale, even though these two ones are not synonymous.

In 1965 Eckenrode [16] presented seminal work on criteria weights elicitation. The six methods
were compared for their reliability and efficiency in collecting the judgment data: Ranking |2,
3]; Rating [35]; The Three Paired Comparisons Methods: Partial Paired Comparisons I Buel
[9]; Partial Paired Comparisons II; Complete Paired Comparisons [5]; Successive Comparisons
Churchman et al. [11,50].

Eckenrode [16] found no significant differences among the techniques. The values calculated
by all of methods correlates. Rating is effective for personal assessment, and it’s especially
effective for group decision making. It works well because it forces expert to get clarity on his
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own criteria and create a shared set of criteria. Eckenrode’s Rating method is selected and
modified by applying basics of fuzzy sets theory in this study.
The problem solution flow chart is presented in Figure 2.
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Figure 2: Proposed framework of the study

At the beginning of the problem solution experts determined the main participants (stake-
holders) influencing accidents prevention in the construction. Each participant differently affects
accidents prevention processes, and therefore has different importance in these problems solving.
Delphi method selects the most important stakeholders of the problem under consideration. A



A Fuzzy Group Decision-making Model for Determining the
Most Influential Persons in the Sustainable Prevention of
Accidents in the Construction SMEs 97

Table 1: Likert-type scale to determine participant’s importance

(TFN = Triangular Fuzzy Number)

Importance | Value | Importance | TFN | TFN | TFN
abbreviation level @ ~y I3

L 1 Little 0.5 1 1.5
M 2 Medium 1 1.5 2

I 3 Important 1.5 2 2.5
A% 4 Very 2 2.5 3

E ) Extreme 2.5 3 3.5

team of experts determined a set of the most important participants (Table 1). The Likert-type
scale (important, irrelevant, ...) made below for the significance of the participant’s importance
(Fig. 3).

Rating: The raw rating assigned by the judge to each criterion against the scale of 0 to 5 (5
most valuable or important) treated as follows (Table 2 and 3):

m
Wej :pcj/zpcj (1)
c=1

where,
we;j - weight computed for criterion ¢ from the rating given by judge j p.; - rating given by judge
j to criterion ¢, and w, is calculated as follows:

We = chj/zzwcj (2)
=1 1

j:l c=

Medium  Alitle importance  Very Extrameky

) impartance imporiance importance imporiance
ux} |

T

1 T ] 1 1 1 1
12 1 kp) 2 /2 1 Fir)
Figure 3: Likert-type scale to determine participant’s importance

The equations (1) and (2) using rules of fuzzy arithmetic are modified as follows:

m m m m
UN)cj :ﬁcj/Zﬁcj = <pcocj/zpcvj; pcﬁj/zpcﬁj; pcvj/ZPcaj) ; (3)
c=1 c=1 c=1 c=1

and
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We = (wca; Wepa; wc*y E wcy/E E wcg =

j=1lc=1
(4)
wa/Zchw chﬂj/zzw@» chw/ZZw@w
Jj=1c=1 j=1lc=1 j=1c=1
where,
R 1
wj — ming Yk, j = 1,n, k=1, p is minimum possible value, w;, = (szl yjk)p, j =

1, n, k=1,p is the most possible value and w;z = maxy y;x,j = 1,n, k=1,p is the maximal
possible value of j-th criterion wj, = ming y;x, j = 1,n, k =1,p.

A defuzzification should be applied before final decisions are made. The defuzzification is
a process of producing a quantifiable result in crisp logic, given fuzzy logic, and corresponding
membership degrees. A common and useful defuzzification technique is a centre of gravity. This
method is selected in the case study.

1
We = 3 (Wea + Wep + Wey) - (5)

3.1 Problem solution: Fuzzy group multi-criteria method in assessing the
most influential person in sustainable prevention of accidents at work

In order to ensure sustainable prevention of accidents at work in the construction, stakeholders
should use an expert advice which will allow to select the effective and rational alternatives. To
achieve the above mentioned goals, an integrated determination method of criteria significance
depending on their characteristics, is developed. The problem could be solved based on the survey
of experts’ data. All of experts have university degree in a civil engineering and actively work
with accidents prevention. At first step there was formed a team of eighteen OSH specialists,
OSH coordinators, project contractors and subcontractors from different construction companies
which employs less 50 people. All of them were male. Respondents were 26 — 55 years old (26-30
— 6; 31-35 — 4; 36-40 — 4; 41-45 — 2; 46-50 — 1; 51-55 — 1) and their work experience in the
construction was 2 — 25 years (2-5 — 2; 6-10 — 5; 11-15 — 6; 16-20 — 1; 21-25 — 4).

The standard seven-stage Delphi procedure is applied in the case study. Firstly, a facilitator
explains to the participants the purpose and procedure of the problem. Secondly, members of
the group silently explain their opinion about the solution (criteria), with a short explanation
in written not consulting or discussing their ideas with other participants. This ensures that all
participants get an opportunity to make an equal contribution. Thirdly, a facilitator encourages
a sharing and a discussion of reasons for the choices made (criteria) by each group member to
identify a common ground. Fourthly, participants verbally explain in details all presented ideas
which are not clear for all participants of the groups or further details about any of the ideas that
colleagues have produced and which may not be clear to them. Fifthly, a facilitator eliminates
duplicate solutions (criteria) from the list of all solutions, and the members proceed to rank the
solutions starting from the most important to the least important. Sixthly, a facilitator involves
a prioritizing procedure of the recorded ideas in relation to the original problem. Following the
voting and ranking process, a facilitator asks some questions to participants who have a different
opinion about ranks from average alternatives (criteria) ranking. Seventhly, a final ranking and
rating of alternatives (criteria) should be done.

The participants of experts’ group, based on their experience of accidents at work prevention
in SME’s enterprises, generated as many ideas as they can. The ideas were evaluated against
all consequences and sequels factors. Then experts ranked and rated the influential persons in
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Table 2: Participants’ importance (PI) lexical evaluation based on Likert-type scale

PI Experts

Ei1 | E2 | Es | E4 | Es | Eg | Er | Es | E9 | Ei9 | E11 | E12 | E13 | E14 | E15 | E16 | Ei7 | Eis
P E M Vv I M M L M M M E I E 1 \% M M L
P M L L I M I M Vv L M M Vv I A4 L I L M
P3 E 1 Y E E E \% E 1 \% E E E E \% \% E I
Py \% Vv A4 E E E I E E I E E E E I A4 I E
Ps 1 E E E E E E E \% E E E E E M I \% \%
Pg 1 M L L E 1 I \% \% Vv A4 1 E E \% E E E

Table 3: Participants’ importance level expressed by triangular fuzzy numbers corresponding to
the linguistic scale

Eq Eo E1s5 Fis

a | B |7 a | B |y o la | B |y o la | B |y
Pi1]125]3 3511 1.5 2 o] 2 253 ... 1051 1.5
Py |1 1.5 12 05 |1 151...105 |1 1.5 ... 01 1.5 12
P3| 253 35115 |2 25 ... ]2 2513 .15 2 2.5
Py 2 25| 3 2 2513 .| L5 |2 25 ...125|3 3.5
Ps | 1512 251253 35 ... 01 1.5 2 o] 2 253
Pg | 1.5 2 25 |1 1.5 2 o] 2 253 ... 1253 3.5

prevention of accidents at work. Later, the resulting data were analysed and the list of the

main participants such as a developer (P;), a project leader (P3), a contractor (Ps), OSH

specialist (P4), OSH coordinator (P5) and a subcontractor (Pg) was made. Then the experts

were requested to rate the main participants according to linguistic significance scale. Finally,

linguistic variables and converted to fuzzy numbers and ranks of influential persons determined.
Fuzzy participants’ importance values defuzzified as follows (Figure 4):

Figure 4: Final assessment of the influential person in sustainable prevention of accidents at
work in construction

The last stage is a calculation of a relative importance index (RI) of each considered partic-
ipant (Figure 5):

RI,— — ¢ (6)

maxe We
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Figure 5: RI-relative importance of the influential person in sustainable prevention of accidents
at work in the construction

4 Results

Key stakeholders, including the developer, the project leader, the OSH specialist, the OSH
coordinator, the contractor, and the subcontractor, are the most influential persons who can
prevent accidents at work in the SMEs construction sites.

The results of the investigation show that these stakeholders could have a positive impact
on the sustainable prevention of accidents at work for SMEs. The importance of criteria has
influence on their values in the multi-attribute utility function.

Besides, it is necessary to define values of quantitative and qualitative criteria (or people).
The data identifying the most influential persons in the prevention of accidents at work are shown
in Figure 5. According to the shown values of the relative importance RI, the main participants
are divided into three groups. The most influential persons are the OSH coordinator (Ps5), the
contractor (P3) and the OSH specialist (P4) whose RI rates are the highest 1.00, 0.99 and 0.98
respectively. It means that the OSH coordinator, the OSH specialist and the contractor play a
special role in the construction process, including n the areas of preventing an accident at work.
Another influential person is the subcontractor (Pg) at level 0.86. He represents the second most
influential group of persons. At the third importance level is the client (P1) and the project
leader (P2) with the lowest RI levels — 0.69 and 0.64 respectively.

The above results show that leadership positions can have a positive impact on sustainable
safety practices in the SME’s construction enterprises. Managers such as the OSH coordinator,
the OSH specialist and the contractor can also help to realise the targeted strategy of collectivism
and consumer communication between a contractor and subcontractors.

5 Conclusions

The successful implementation of a sustainable modern construction project in a real envi-
ronment is influenced by many complex procedural, social, economic, political and technological
factors and affects various groups of people differently.

Therefore, the best solutions can be achieved by applying scientific methods involving a large
amount of information and calculations. An important problem for each country is prevention
of accidents at work in the SME’s which dominate in the construction market.

Introducing necessary precautions on the construction sites prior to construction begins with
an aim to ensure a safe and healthy environment is one of key tasks of building project leaders
(stakeholders). Each participant of the construction process plays his own and specific role in
the execution process of construction projects and stands against various risks.
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Their different attitudes, rights, abilities, and responsibilities in the prevention of accidents
at work depends on education, work experience in management of construction projects, skills
and knowledge of specific approaches to prevent accidents. Besides education, an ability to cope
with risk is very important factors.

The developer, the project leader, the OSH specialist, the OSH coordinator, the contractor,
and the subcontractor are the most influential persons who have the ability to an effective
sustainable prevention of accidents at work in the construction.

The initial data in similar group decision-making approaches are presented by experts in
words. Each of experts has own opinion about criteria values. The significance of expert es-
timations was assessed with the help of the modified fuzzy group Eckenrode’s rating method.
The proposed method is superior to conventional techniques because the proposed method has
the capability to make group decisions in fuzzy environment. Therefore, fuzzy set theory is a
powerful tool to solve such problems.

It is very important to know which of the project life cycle ’s participants, depending on their
position in the decision hierarchy, is the most influential on direct decisions, or on the choice of
project management groups which can most effectively implement projects and supervise these
processes.

It is also necessary to determine the most effective strategy for a sustainable development.

When designing a project team, the size, complexity, duration, type of the project and specific
requirements for the stakeholders should be evaluated.

The research shows that the most influential persons in a sustainable prevention of accidents
at work in the SME’s construction enterprises rank as follows: the OSH coordinator, the con-
tractor, the OSH specialist (rates from 1 to 0.98), the subcontractor (rates as 0.86), the client,
and the project leader (rates 0.69 and 0.64 respectively). The model presented in this study
is suitable for identifying and selecting key players and their influence or for determining the
importance of criteria in the multi-criteria utility function. The results and findings will be
expanded and used by future researchers.
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