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Research paper AT A SLOWER PACE THAN PLANNED, AND DELAYS FREQUENTLY APPEAR.

THEIR APPEARANCE LEADS TO ADDITIONAL COST GENERATION, CONFLICTS
AMONG PROJECT PARTICIPANTS AND, IN WORST-CASE SCENARIO, LITIGA-
TION. The presented study uses online survey as the research tool in
order to determine the current level of use of time management tech-
niques and tools in Slovenian construction industry. The obtained
results show that the construction companies could use the available
contemporary time management tools in larger extent, as well as more
efficiently in order to manage their projects more efficiently.
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INTRODUCTION

Construction projects are complex en-
deavours, associated with large costs
and long duration. A large number of
interconnected activities carried out
by different project participants need
to be carried out during execution of
a construction project. Even when the
plans are prepared with due diligence,
uncertainties and unexpected events
appear during project execution. Often,
such events lead to delays that have an
adverse effect upon the execution and
performance of the project [1-3], all
construction project stakeholders (in-
cluding final users) may suffer when a
delay occurs [4].

Delays occur due to a variety of rea-
sons (or, in other words, have various
origins); con be compensated or not;
and they may appear concurrently
or subsequently. Further, the impact
caused on the project performance
may be direct or indirect. Their ap-
pearance leads to additional cost gen-
eration, conflicts among project par-
ticipants and, in worst-case scenario,
litigation where additional costs may
be generated.

Often, delays appear already in the
initial stages of the construction proj-
ects, such as the stage of the prepara-
tion of the general plans, or conceptual
design, obtaining the building permit
etc. As a consequence, the construction
process itself is frequently delayed al-
ready at its start, due to the occurrence

of delays in previous phases. Special
attention should be therefore placed to
the preparation stage, and ensure that
adequately detailed documentation is
available at the start of the project.
When dealing with the delays, it is
not only important to identify delays
and quantify the delay impacts on

project performance but also to iden-

tify and quantify the impacts of delays
already occurred upon further project
development. In order to determine
responsibility and enable to learning
from these undesirable events, the
primary causes and origin of delays
should be identified as well.

The responsibility for the occur-
rence of a particular delay can be al-

located to one (or several) project
stakeholders. If these responsibilities
are not identified before the onset of
the project, there is a risk of conflicts
among project stakeholders regarding
the responsibility allocation that may
lead even to litigation. Responsibility
allocation matrix defined prior to the
project can therefore be an extremely
useful conflict management tool as it
clarifies the roles and responsibilities
in projects. On this basis, the financial
compensation for harmful events can
be determined.

Literature survey

Delays have been systematically ana-

lyzed by several researchers. Sweis et

al [5] used, as the baseline, the com-

Delays classification
I

parison between the as-planned and
as-built schedule, since this informa-
tion form the basis for resolving claims
and disputes among the stakeholders
involved. Yang & Kao [6] reviewed 18
delay analysis methods. On this basis,
they proposed 6 suggestions to be
used in development an ideal delay
method. Application of window analy-
sis, where the critical path is split into
timeframes, and only partial as-built
critical paths are modelled, was pre-
sented in this work as well.

in their work, Sun & Meng [7] con-
ducted a comprehensive survey of
literature. The obtained results show
that the identification of delays is pre-
dominantly carried out on the basis of
existing documentation of the com-
pleted projects; more precisely, this
method was used in 49 papers out of
101 surveyed articles. In 36 papers, the
delays were studied by obtaining the
response through the use of stand-
ardized questionnaires that included
questions of ranking the importance
of individual causes. Case study ap-
proach and interviews were used in 28
and 13 articles, respectively. The clas-
sification of delays that can be found in
the relevant professional and scientific
literature is most often based on iden-
tification of the delay origin, or, in oth-
er words, responsibility for the delay.

Kartam [8] classified the delays with
respect to their timing, compensability
and impact, as presented in Figure 1.

Origin

Compensability

Timing

Impact

Contractor
/ Subcon-
tractor

Third

Owner
party

Excusable

Inexcusable Nonconcurrent

Concurrent

Direct Indirect

—

Excusable

Noncompensable

Figure 1: Classification of delays. [8]

1384 ORGANIZATION, TECHNOLOGY AND MANAGEMENT IN CONSTRUCTION -

AN INTERNATIONAL JOURNAL - 7(3)2015



A delay is compensable to the con-
tractor when it is caused by the owner,
e.g. incomplete drawing and specifi-
cation, changes in scope or late pos-
session of site. The conditions of con-
tract should allow the contractor to
be entitled to a time extension and to
monetary recompense for extra costs
caused by the delay. Excusable delays
are occurrences over which neither the
owner nor the contractor have any con-
trol, e.g. extreme weather conditions,
acts of God and other unforeseen fu-
ture events. In this case, the contractor
should declare an excusable delay and
can thus be entitled to time extension.
Non-excusable delays caused by the
general contractor lead to the position
where the contractor is entitled nei-
ther to time extension nor to monetary
recompense from the owner. In addi-
tion, the contractor may pay liquidated
damages according to the contract.

Empirical evidence was analysed
as well; for example, Sweis & al [5]
have found, by conducting an empiri-
cal study among construction project
stakeholders in Jordan, that change
orders by the client and financial dif-
ficulties of the contractor are the lead-
ing causes of construction delays. Re-
search where 79 legal cases in Taiwan
(that relate to schedule delays in con-
struction projects) were analysed was
carried out by Yang & al [9]. He found
that the main causes of schedule de-
lays were changes orders, changed
scope of work, delayed site handover
and weather.

Recent research in the area of de-
lays in construction include the work of
Mahamid et al [10] and Pourrostam &
Ismail [11], where the delays were stud-
ied from the consultants’ perspective.
The authors identify bid award for the
lowest price, changes in specifications
and materials types during construc-
tion as top delay causes. Furthermore,
Gonzales & al [1] analyzed the causes
of delay and time performance in con-
struction projects on the basis of 2 in-
dicators, by which both the causes and

theirimpact upon time performance of
the project can be described.

Research goals and methodology
The aim of the research presented in
this paper is first to establish, on the
basis of literature survey, classifica-
tion of delays. The second research
goal is to determine the attitudes of
different construction project stake-
holders regarding the occurrence, type
and allocation of responsibility for the
delays in Slovenia. An on-line survey
among the stakeholders was used as
the research tool. In order to formulate
the content of the questionnaire used
in the survey, an extensive literature
survey was carried out by which the
key problems of time management dur-
ing execution of construction projects
were identified.

Fundamentals of Delay
Analysis

Determination of delay causes has to
be based on objective delay analysis;
therefore, analysing construction de-
lays has become an integral part of a
project’s construction life. Even with
today’s technology and understand-
ing of project management techniques,
construction projects continue to suf-
fer delays, and project completion
dates still get pushed back. A number
of solution methods and delay analysis
techniques were developed and their
usefulness and selection of proper
method are based on available project
date and its quality.

The most comprehensive taxonomy
and classification is presented in Rec-
ommended practice published by the
Association AACE International [12].
Schematically, it is presented in Fig. 2.

Regardless of the selected method,
the delay analysis procedure should
be carried out as a sequence of the fol-
lowing activities [13]:

P data gathering and collection rel-
evant information,

» data analysis, where use of dif-
ferent schedules (as planned, as
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built, immediate schedules) can be
employed,

P identification of root causes,

P classification of the delays and their
impact, and

P assigning responsibility and deter-
mination of compensation.

2.1 Classification of delay causes
Within research presented in this pa-
per, the framework of the classification
of delay causes was adopted from the
pioneer work of [14].

Three categories of the delay causes
were identified as relevant in Slove-
nian construction practice, and as
such, they were added to the list of de-
lays. The first category relates to com-
plicated and lengthy procedure of ob-
taining the building permit. National
spatial planning legislature demands
that the spatial plans identify, for each
plot, special regimes such as cultural
or biodiversity preservation. Relevant
institutions provide conditions that
need to be respected during construc-
tion and use of the structure. Al illus-
trative example is construction of the
new ski jump facility in Planica valley
that is located in protected area. In or-
der to ensure uninterrupted nesting of
the local (protected) birds, the build-
ing permit specifically stated that the
contractor was not allowed to execute
works during their nesting period. As
a consequence, the works were inter-
rupted during the nesting period, and
deviations from original schedule oc-
curred. Sometimes, additional stake-
holders are identified, after submitting
the permit request, e.g. renovation of
an old building where elements that
have cultural heritage value are found
only after the onset of works. This cat-
egory can be labelled »legal issues«.

The second cause of delays that
became extremely important with the
onset of the economic crisis is the
financial structure of the project, es-
pecially when there is a long chain of
subcontractors. Slovenian legislature
demands that the payment of works

- pp 1383-1389
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Retrospective
I

Observational Modeled
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(fixed/variable) Updates Updates

Figure 2: Taxonomy of Retrospective Schedule Analysis. [12]

is carried out after the works are com-
pleted, with due date specified in the
construction contract. This means that
the subcontractors are often paid even
later than the contractor, which, in
some cases, may lead to the insolven-
cy or even to bankruptcy of the subcon-
tractor who is not able to continue the
works due to his financial problems. As
a consequence, a delay appears.

The third additionally identified de-

Cause
1 Project causes
2 Client

Incomplete design

E documentation

4 Execution of works
5 Material

6 Rework

7 Equipment and tools

8 Acts of God (Force Majeure)

9 Legal issues
10 Project financing
11 Auxiliary project participants

Table 1: Causes of delays appearing
in construction projects
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lay cause is related to the project par-
ticipants who are contractually bound
to the general contractor or to the cli-
ent, such as the Engineer (who is, on
one hand, the representative of the cli-
ent, and on the other hand, required by
the legislature), or the subcontractors;
in other words, there is no contractual
relation between project participant
and the client. They are labelled as
“Auxilliary project participants”).

The resulting list of delay causes in
presented in Table 1. We assume that
not all listed causes of delay are per-
ceived as equally important.

Survey execution

The content of the questionnaire to
be used in the survey was divided
into several sections. In the first part,
general data, such as the role of the
company answering the survey in the
construction process, type and extent
of experience, number of performed
projects within the last year, and pro-
fessional background and experience
of the respondent were collected.

In the second part, the questions
were focused to the construction ac-
tivities carried out in the responding
company. In particular, we assume
that the type of the facility to be con-
structed, i.e. buildings vs engineering
works, has an influence upon the oc-
currence, extent and causes of delay.
We also wanted to obtain information
regarding the level of use of schedul-

ing methods and associated software

within project planning and monitoring
The core part of the survey is fo-

cused to the delay analysis. The clas-
sification used in the survey was ad-
opted as proposed by [14]. Frequency
of the following causes of delays was
investigated:

P general causes (e.g. slow process
of relevant spatial act acceptance;
administrative causes; land own-
ership consolidation; acquirement
of relevant consents, e.g. from
the neighbours, or various other
stakeholders);

P project financing (delayed payments,
financing difficulties);

P poor project management (e.g. inad-
equate communication among project
participants, poor scheduling, project
manager is appointed too late etc.)

P client (e.g. orders changes after
the project is initiated; making
decisions too late; conflicts among
co-owners);

» various causes taking place during
execution of works (e.g. poor manage-
ment of the contractor, inadequate
operational planning, poor manage-
ment of conflicts with subcontractors,
executed works are not compliant to
the project documentation, ...);

» inadequate Engineering (late checks
and approvals of the executed works,
conflicts between Engineer and the
contractor, rigidity of the Engineer, ...);

» project documentation (e.g.
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incompatibility of drawings, lack
of details, poor drawings, late
incorporation of changes that were
executed, into the drawings; late
incorporation of changes into the
project documents etc.;

P construction products (e.g. lack of
certain materials and products on
the market, damaged materials, late
supply of construction products, ...);

P construction machinery and equip-
ment (e.g. lack of machinery and
equipment on contractor’s side;
non-skilled operators, unavailability
of up-to-date machinery etc)

P workforce (poorly skilled workers,
low productivity, conflicts among
foremen and workers, injuries, ...);

P Force Majeure (e.g. different ground
conditions as anticipated, unfavour-
able weather, fire, strikes ....).

An on-line survey containing the
questions described above was pre-
pared. The target group of respondents
consisted of professionals, either rep-
resentatives of clients, or contractors.
The survey was sent to the represen-
tatives of different stakeholders in
construction process who were asked
to answer the questions. In order to
obtain more answers, these respon-
dents we asked to forward the survey
to competent individuals who also par-
ticipated in the construction projects
(“rolling snowball principle”).

Results

62 responses were obtained; however,
it should be noted that some of them
were only partially completed.

The majority of respondents were
representatives of clients (14,5%),
contractors (22,6%) and professional
engineers (project managers, design
engineers and surveying engineers)
(35,5%). Overall, the results show that
they are well experienced, as the re-
ported work experience of 47% respon-
dents ranges from 5 to 15 years, while

the work experience of 32% respon-
dents ranges from 15 to 25 years. All re-

spondents have completed secondary

Engineers

Architects

Economists

Others

Total

Table 2: Professional background of the respondents.

No scheduling is used

MS Project, Primavera

MS Excel, Word

Other

Total

No. of resp. No. of resp. (%)
44 71,0

10 16,1

6 9,7

2 3.2

62 100,0

No. of resp. No. of resp. (%)
16 25,8

25 40,3

18 29,0

3 4,8

62 100,0

Table 3: Scheduling tools used by the respondents.

education, and the majority (61,3%)
has the B.Sc. degree. Their education-
al background varies, but the majority
of the respondents are Civil Engineer-
ing professionals (Table 2).

We assume that companies that
use contemporary tools for project
scheduling are more efficient in time
management; therefore, one ques-
tion addressed the issue of schedule
preparation and monitoring. The an-
swers regarding the scheduling tools’
use show that approximately a quarter
of respondents do not use scheduling
tools at all. Standard software pack-
ages for time management, MS Project
and Primavera, are used by approxi-
mately 40% of the respondents (Table
3). Itis clear that the use of integrated
software packages that enable simul-
taneous time, scope and cost control
are not yet a part of daily routine of
Slovenian construction industry.

The core part of the survey was fo-
cused to the issues related to monitor-

A. SRDIC - J. SELIH - DELAYS IN CONSTRUCTION PROJECTS: CAUSES AND MITIGATION - pp 1383

ing of works that have been executed
against the schedule. The results are
presented in Table 4. Weekly monitor-
ing of works is most often (43,5%) en-
countered; however it is alarming that
7 (11,3%) respondents claim that they
don’t monitor the progress of actual
works at all.

Next important issue is the identifi-
cation of the actual causes of delay. The
types of delay causes were formulated in
accordance with the classification of de-
lays presented in Section 2. Three possi-
ble answers indicating the frequency of
delay occurrence (always; often; never)
were offered to the respondents. The re-
sults are presented in Table 5.

It can be seen that legal obstacles
(building permit issues etc.), lack of
design details and specifications, slow
decision making process on the side of
the owner and design documentation
delays; and change orders form the
client’s side are perceived as the lead
causes of delays.

-1389
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How often do you monitor the

executed works against the
schedule?

We do not monitor the execution of

works in terms of time

Daily

Weekly

Monthly

Bi-annualy

Total

Table 4: Frequency of executed works’ monitoring.

10

il

12

Cause of delay

Legal obstacles with
building permit issues

Lack of design details
and specifications

Slow decision making
process issued by owner

Design documentation
delays

Change orders and ad-
ditional request issued

by owner

Design documentation
error and discrepancy

Inappropriate design
solution

Lack of information
gathered before design

stage

Delay with spatial plan-
ning documentation

Unqualified workforce
No project risk analysis

Inappropriate project
management

Always

9,7%

14,5%

6,5%

8,1%

4,8%

6,5%

3,2%

3,2%

8,1cyo

6,5%

4,8%

3,2%

No. of resp.

No. of resp.

(%)

7 11,3
9 14,5
27 43,5
17 27,4
2 3,2
62 100,0
Always & often  Category of delay
53,2% Legal
50,0% Design
46,8% Owner
45,2% Design
45,1% Owner
43,6% Design
35,5% Design
35,5% Design
32,3% Legal
30,7% Client
30,6% Management
30,6% Management

Table 4: Causes of delays as perceived by the respondents.

The results presented in Table 5
show that the causes of the majority
of delays can be attributed to the legal
issues, slow decisions of the owner or
his representative, and to design that
lacks details important for the contrac-
tor. Many of the issues within these
categories appear in the very begin-
ning of the project, and can be miti-
gated (partially or fully) by the owner;
while their costs are far away from be-
ing excessive.

Discussion and Conclusions
Delays are a part of the construction
projects. In this paper, we wanted to
identify the current state in this field
within the Slovenian construction in-
dustry by carrying out a survey among
various construction project stake-
holders. Results show that delays are
a part of the daily routine during con-
struction project execution. It can be
concluded that more attention should
be paid to the processes that are tak-
ing place prior to construction, such as
producing adequate design drawings
and documents.

The results of the presented re-
search identify the needs of the con-
struction industry from the viewpoint
of time management and delays that
occur in projects, and could be used
as the baseline for the preparation of
guidelines for time management for all
construction stakeholders.
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