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PREDGOVOR

Globalizacija i stalni razvoj novih tehnologija u oblasti gradevinarstva i sve sloZeniji
zahtevi investitora i drustvene zajednice za izgradnju energetski efikasnih objekata
sa velikim brojem integrisanih instalacionih sistema, potvrda su za organizatore da
po treéi put organizuje naucno-strucni skup Instalacije & Arhitektura 2012.
Arhitektonski objekat kao jedinstvena celina oblika, funkcije, konstrukcije i
instalacija u danaSnje vreme podrazumeva primenu savremenih, sloZenih
instalacionih sistema, a s tim u vezi i ukljucivanje Sireg kruga stru¢njaka u svim
fazama Zivotnog veka jedne zgrade.

Prvenstveni cilj skupa je prezentacija savremenih naucnih i stru¢nih dostignuca u
oblasti instalacionih sistema, mreZa i postrojenja u svim fazama izgradnje objekata
(projektovanje, izvodenje radova i eksploatacije instalacija). Za skup Instalacije &
Arhitektura 2012, objavljen je Zbornik sa radovima na srpskom i engleskom jeziku,
ukupno 29 radova, prevashodno iz zemlje i okruZenja. Zadovoljstvo nam je da
istaknemo da radovi u ovom zborniku obuhavataju kompleksne arhitektonske,
masinske i elektro instalacione sisteme, kao i elemente i sklopove zgrada u svetlu
odrzive gradnje.

Zahvaljujemo se c¢lanovima Programskog odbora i autorima, a posebno
sponzorima i prijateljima, kao i InZenjerskoj komori Srbije koji su nas podrzali u
organizaciji i pomogli odrZavanje tre¢eg Simpozijuma Instalacije & Arhitektura
2012. Bez njihove pomodi ne bi bilo moguce realizovati ovakav simpozijum.

Postovane koleginice i kolege, dragi prijatelji, nadamo se da ¢e se ovaj skup u
naredenim godinama nastaviti i postati tradicionalan, kao i da ée ga strucna i
naucna javnost pruhvatiti i podrzati. Ocekujemo sve Vase sugestije i predloge za
buduca okupljanja, a u cilju poboljsanja kvaliteta i kompetencija skupa i struke u
celosti.

Beograd, oktobar 2012. godine Organizacioni odbor I&A 2012
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PROJECT RISK MANAGEMENT AND BIM APPLICATION IN
SERBIA - SURVEY RESULTS

Summary

Although risk towards construction project success may occur in any of project life
cycle phase, it is most important for risks to be analyzed and assessed in project
development process, where Building Information Modelling (BIM) could improve
Project Risk Management (PRM). Risks, if not timely identified, treated and controlled
cause that project actual performance significantly varies from planned values. This
paper presents results of an still ongoing infrastructure construction project risks survey
for projects settled in Serbia. The survey includes: Analysis of usage, necessity and
problems with construction PRM practice and BIM practice in Serbia.

Key words
Risk, Construction Project Risk Management, Infrastructure, BIM.

PRIMENA UPRAVLJANJA PROJEKTNIM RIZICIMA | BIM
TEHNOLOGIJA U SRBIJI - REZULTATI ISTRAZIVANJA

Rezime

Iako se rizici po uspeh projekta izgradnje mogu pojaviti u bilo kojoj fazi realizacije
projekta, najvaznije je rizike analizirati i proceniti u fazi razvoja idejnog projekta, pri
¢emu Building Information Modelling (BIM) moze da poboljsa upravljanje rizicima na
projektu. Ako se na vreme ne identifikuju, tretiraju i kontroliSu, rizici mogu znacajno
ugroziti planirane ciljeve projekta. U radu su predstavljeni rezultati istrazivanja koje je
jos uvek u toku, na temu rizika na projektima izgradnje infrastrukture u Srbiji. [zmedu
ostalog, izvrSena je analiza primene, potreba i problema vezano za prakticnu primenu
BIM tehnologija i upravljanja projektnim rizicima.

Kijucne reci
Rizik, upravljanje rizicima na gradevinskim projektima, infrastruktura, BIM
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1. INTRODUCTION AND BACKGROUND

Project Risk Management (PRM) in construction, as one of construction project
management areas, is extended well beyond the confines of insurance and helps to analyze,
mitigate and control risks associated with project cost, schedule, quality, performance,
health and safety aspects, environmental aspects but, as well, with other, non-tangible
factors, such as corporate image, employee satisfaction, increased customer service [1-3].
Project risk is an uncertain event or condition that, if occurs, has a positive or a negative
impact on at least one project objective [4]. Risk is described with a probability of event
occurrence and a possible impact that it might have on project goals [5]. On figure 1, the
PRM procedure is shown as defined by Project Management Institute (PMI) [4].

s )

‘ Risk Management Risk Identification H Quan Qualitative and

Planning titative Risk Analyses

3

e & I's -
Risk Monitoring and Risk Response
Control L Planning

Fig. 1) (adapted from [4]): Project Risk Management (PRM) Processes

A A

Risk Management Planning is the process of defining how to conduct risk
management activities for a project. In Risk Identification, it is determined which risks may
affect the project. Qualitative Risk Analysis is the process of prioritizing risks for further
analysis or action by assessing and combining their probability of occurrence and impact.
Quantitative Risk Analysis is numerical analysis of the effect of identified risks on overall
project objectives. Risk Response Planning develops options and actions to enhance
opportunities and to reduce threats to project objectives. Finally, Risk Monitoring and
Control is the process of implementing risk response plans, tracking residual and new risks
and evaluating risk process effectiveness throughout the project.

Large infrastructure projects, due to their nature, specific construction sites, project
surrounding, numerous stakeholders, multidisciplinary character, being often complex and
international are followed by many uncertainties. In feasibility, design and construction
phases of an infrastructure project, it is very important for all stakeholders to be aware of
possible threats to the project goals and overall project success. This is especially important
for advance planning stage (Figure 2), in which up to 98% of all savings on the project
could be made [6]. Much more attention in project management research and practice has
been paid to construction, while much less has been focused on advance planning and
design phases [7]. Starting from these phases, and particularly from preliminary design,
Building Information Modelling (BIM) technologies could be applied. BIM is in literature
defined as an evolution of traditional design process, where, dislike from existing practice,
design procedure starts and continuous with process of forming a unique 3D model of
object that contains all elements of object with information about types, quantities,
characteristics of all building materials and equipment, but also, among other, information
about planned values of construction costs and schedule [8]. While forming, such a model
can be manipulated by more than one designer at the same time, while, after formed, it
could be used and upgraded in construction and exploitation phase from different
stakeholders. Basic benefits of BIM technologies application in relation to project
management would be: standardization of design process, timely discovering and reduction
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of design collisions, more accurate and efficient project cost and time planning, easier
project performance control [8]. These benefits might be reasons for owner and/or project
management team to choose BIM as one of risk avoiding techniques.

2. METHODS

In order to provide the opinion of construction professionals on potential risks
sources regarding infrastructure project cost, time and quality performance, a survey of
Serbian market is conducted. Within this research, infrastructure projects were defined as:
road, railroad network projects, water supply and sewage system, gas infrastrucutre,
electricity and telecommunication projects. In the survey, which is still ongoing, existence
of risk management practice, as well as the possibility of application of BIM as a risk
avoiding technique in Serbia were examined. A goal was also to identify major risks to
infrastructure project performance, but due to the scope of this paper, results of that part of
the survey will not be presented here.

Some of the previous surveys on construction projects risk perceptions, based on
questionnaires with predefined risk list were those conducted by: Adams (2008) [9],
comparing perceptions of risks between UK and Ghana contractors; Andi (2006) [10],
exploring the importance and allocation of risks on projects in Indonesia; De Camprieu
(2007) [11], examing the perceptions of risk among Chinese and Canadian large-scale
projects practitioners; and Zou et al. (2007) [12], identifying the key construction projects
risks in China and Australia. Thomas et al. (2003) [13] and Bryde and Volm (2009) [14]
explored, respectively, the most critical risks of an Indian BOT road projects in an
unstructured interview and perception of risks of owners in German construction projects in
a semi-structured interview based surveys. Here, the results of three parts of the
questionnaire will be presented:

e The PART 1 contained 7 general questions.

e In the PART 2, there were 11 questions which examined the practice of
construction project management in Serbia. Risk was here defined as an
event that could potentially impact the basic project performance goals
(costs, time and quality).

e The PART 3 consisted of 6 questions which analyzed the problems and
potential application of BIM as a risk avoiding technique. A basic
definition of BIM was given in the first question in this part of the survey.

As risks, General market risks, Risks in Feasibility and Design phase and Risks in
Construction phase were considered (Fig. 2).

(General market rizks

R.uk; n Construction
Risks in Feasibilty and Desizn phase phase

1-|1
Detailed Operation &
Design Maintenance

Advance Planning

| Possible BIM application

Fig. 2) (adapted from [7]): Infrastructure construction project phases and Risk areas
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The survey was distributed to 65 construction professionals with experience on
infrastructure construction projects in Serbia. It was also available for the Linkedin PMI
Local Chapter Serbia and Association of Consultant Engineers of Serbia (ACES) group
members to take part in. In the survey 36 respondents took part, of which 31 responses
were complete. Only complete responses were analyzed.

3. RESULTS

Among all respondents, almost all (97%) were construction or civil engineers. 55%
of all respondents confirmed that in their career they have worked as a project manager,
42% that they have worked as a designer, 42% confirmed they have worked as a contractor,
39% as a consultant, 29% in company management team, 26% as a supervising engineer,
19% as an investor, 16% have worked the other as well.

The most of respondents have participated in road infrastructure projects (72%), in
water supply & sewage system (45%), while significantly less have participated in gas
infrastrucutre projects (17%), in railroad network projects (10%) and in electricity,
telecommunication projects (10%). The value of the largest infrastructure projects they
have taken part in, for 77% of engineers, was more than 10 EUR millions.

3.1. ANALYSIS OF PROJECT AND RISK MANAGEMENT PRACTICE
IN SERBIA

Almost all participants agree or strongly agree that project risk management is an
important area of project management (97% of respondents), that project risk management
application is important for success of the construction project (also 97%), and that project
risk management should be applied on construction projects in Serbia (94%).

However, although the awareness of the project risk management importance and
the need for it exist, there is a lack of knowledge on the subject in Serbia. From figure 3 it
is notable that only 42% of respondents is very familiar or familiar with Project Risk
Management (PRM) tools. To compare, 82% of respondents is very familiar or familiar
with Project Management (PM) tools.

60%

50% e

40%

30%

. - l'\ ' 26%
’ 10% * .
0% : \ o \! gii

\ 4 o v

20%

Very familiar Familiar  Partly familiar Tknow  Notfamiliar at
something all

——% of respondentsfor PM  ——% of resp ondents for PRM

2% of respondents for BIM

Fig. 3) Familiarity with PM, PRM and BIM
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The major problems of PRM practical application on projects in Serbia are, starting
from the most significant, evaluated as: organizational problems, no recognition of
importance from top management, political, legal and financial problems (Fig. 4). The level
of interest in finding out more about PRM on a scale from 0 (no interest) to 4 (very
interested) among respondents has a mean of 3.45.

3.2. ANALYSIS OF PROBLEMS AND POSSIBLE APPLICATION OF
BIM AS A RISK AVOIDING TECHNIQUE

In this part, respondents were firstly asked about their familiarity with BIM
technology. Then, their opinion was examined on how much BIM technology application
could improve construction project performance and what are the major problems in
relation to BIM practical application on construction projects in Serbia.

Only 33 % of the respondents are familiar or very familiar with BIM technology,
which is less than with PRM (Fig. 3). The level of interest in finding out more about BIM
on a scale from 0 (no interest) to 4 (very interested) among respondents has a mean of 3.35.
This shows, similar as for PRM, that the application of BIM is poor, but professionals are
very interested in learning about BIM. It might be further concluded that interest in BIM is
justified with the opinion of 91% of respondents who agree or strongly agree that applied
BIM could enhance planning and control of construction project performance (project cost,
time, quality). Assumption of this study that BIM could be considered as a risk avoiding
technique is, with such a result, confirmed.

The major problems in relation to BIM practical application for construction projects
in Serbia are evaluated as shown on Figure 4, where the only difference among problems
evaluation regarding BIM and PRM application in Serbia is that for BIM financial
problems are on the third place, while for PRM they were evaluated as the least important.
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Fig. 4) Evaluation of major problems in relation to PRM/BIM practical application
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4.  CONCLUSION

In this paper, results of still ongoing infrastructure construction project risks survey
for projects settled in Serbia are presented. Construction PRM practice in Serbia was
analyzed and potential application of BIM as a Risk avoiding technique was performed.

It was found out that there is a strong support and interest for both PRM and BIM
application on projects in Serbia, but lack of knowledge on the subject and poor practical
application exist. The results of the survey confirmed that BIM should be considered as one
of possible risk avoiding techniques. The major problems in relation to both PRM and BIM
practical application in Serbia are identified as organizational and no recognition of
importance from top management.

The significance of this result is that it provides an empirical basis for further
systematic analysis and management of infrastructure construction project risks in Serbia.
The application of PRM and BIM would have the ultimate benefit of enhanced performance
of projects, which is important for all stakeholders and construction industry as a whole.
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