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mitigation measures for delays within design-construction interface. | believe that
acknowledging these problems during the interface would directly reduce the probability and
effect of risks leading to time and cost overruns in large-scale construction projects.

The research would not have been successful without the support of my supervisors. Firstly,
I would like to thank my office supervisor for taking time from his busy schedule to help me
with all my doubts and queries during these trouble times of COVID-19. My first supervisor,
Yan Liu, who supported and guided me from the start. Without his feedback and friendly
advice, it would have been challenging to complete the research on time. Dr. Erik-Jan
Houwing, whose critical reviews and explicit comments on scientific writing helped better
structure the study, and Prof. dr. PW. Chan, for always giving me constructive advice to
improve the findings and results of the research.

Additionally, | am also thankful to Dr. Ruud Binnekamp, Maryam Rikhtegarnezami, and Sarah
Kamphuis to help me during the initial phases of developing my research topic. Moreover, |
would like to thank the entire construction company's team for this fantastic opportunity. A
special thanks to the interview and survey participants for their time.

On a personal note, | am heartily grateful to my parents for their love and support during the
entire two years. My brother and sister-in-law, with whom | discussed every hurdle and
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Summary

The construction sector is one of the world's largest economies, with more than $10 trillion
construction-related spendings globally every year (Institute, 2017). Practitioners and experts
have always considered these investments in construction projects, pivotal for boosting growth
and increasing the opportunity to sustain a better life (Amann et al., 2016). The construction
of large-scale projects covers a massive part of this investment. These large-scale projects
contribute to changing society's traits (Flyvbjerg, 2018), and they are commonly known as
mega-projects. There has been an escalating demand for these mega-projects worldwide for
economic and societal benefits in recent years. However, the size, amount of investment,
limited budget & time, and organizational & technical complexities have led towards making
these projects extremely susceptible to high risks not just for the client and the contractor but
also for the whole economy (Altshuler & Luberoff, 2003; Flyvbjerg et al., 2003; Merrow, 2011).
The construction industry has suffered for decades from poor productivity worldwide (Institute,
2017), primarily due to cost escalation and schedule delays (Flyvbjerg et al., 2003; Ismail et
al., 2013; Love & Ahiaga-Dagbui, 2018). And infrastructure mega-projects are not any different
from these projects (Love et al., 2014).

For a long time, researchers have tried to investigate delays and time overrun in construction
projects worldwide. Most have concentrated their studies on identifying causes and measures.
None has focused on developing measures to minimize delays. These scholars also failed to
consider the interface period, which is observed as one of the most critical project phases in
innovative contracts (such as DBFM and DBM). Thus, the problem statement formulated for
the research was:

“there is a lack of practical recommendations on developing mitigation measures for delays
within the design-construction interface in infrastructure mega-projects.”

Based on the above problem statement, this research attempts to provide the first detailed
study on developing measures to minimize schedule delay within the design-construction
interface in an infrastructure mega-project by learning from practitioners' knowledge and
experience. The construction project analyzed in the research is one of the most complex
infrastructure mega-projects in the Netherlands. The mega-project studied experienced more
than a year of schedule delay in design-construction interface (in UO milestone). Even though
a few delays were present in the earlier phases, most of them were discovered in the
overlapping phase or the design-construction interface. Therefore, parallel to the above
problem statement, the main objective of the research was:

“The research's main objective is to minimize schedule delays within the design-construction
interface in infrastructure mega-projects by identifying key issues and developing the
measures.”

For achieving the above objective, the main and sub-questions were formulated as under:

“How to develop measures to minimize schedule delays within the design-construction
interface in the Dutch infrastructure mega-project?”
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The main question was answered based on the following sub-research questions.

1) According to existing literature, what are the most common delay factors and measures
present within the design-construction interface in construction projects?

2) What measures are adopted for key issues behind schedule delay within the design-
construction interface in the selected infrastructure mega-project?

3) What measures can be recommended to minimize delays within the design-
construction interface in the selected infrastructure mega-project and future projects?

The research first conducted an extensive literature review on delays within the design-
construction interface to answer the first sub research question. The literature review helped
define the terminology for delays and design-construction interface. However, no research
was found that combined the topic of delays and design-construction interface through
literature study. Therefore, the first sub-question was answered by combining the factors and
measures from studying the two topics separately (refer to Table i). It was also observed that
most of the studies focused on identifying factors, and only a few provided mitigation measures
(Al-Saggaf, 1998; Assaf et al., 1995; Chai et al., 2015; Chan & Kumaraswamy, 1997; De
Saram et al., 2004; Enshassi et al., 2010; Mahamid, 2013; Odeh & Battaineh, 2002; Tumi et
al., 2009) (Assaf & Al-Hejji, 2006; Chai et al., 2015; Gunduz et al., 2013; Le-Hoai et al., 2008;
Ogunlana et al., 1996; Olawale & Sun, 2010). The studies' mitigation measures were vague
and lacked practical implementation (Arantes & Ferreira, 2020). However, at the beginning of
2020, a study by Amilcar Arantes and Luis Miguel D. F. Ferreira focused on developing delay
measures based on different project life cycle phases (Arantes & Ferreira, 2020). The research
used a survey to identify the causes of delays and focus group discussion on developing
mitigation measures. The causes and measures were divided into four stages: planning,
design, procurement, and construction. Although the research gave new insights, it did not
consider the design-construction interface period.

Table i. Identified delay factors for the design-construction interface

Number Factors
Problem with finance and payments of completed work from client

[

2 Owner Interface

3 Unrealistic contract duration and requirements imposed

4 Poor provision of information

5 Excessive bureaucracy in project

6 The client-initiated change orders

7 Delay in approval of finished work

8 Type of project bidding and award (negotiation, lowest price, etc.)
9 Mistakes and discrepancies in contract documents

10 Uncompromising disputes between parties or with opponents
11 Time limitation in the design phase

12 Communication and coordination problems between parties
13 Problems with subcontractor or suppliers

14 Environmental concerns and public resistance

15 Slow permits by Govt. agencies

16 Changes in government regulations and laws (Building codes)
17 Economic situation

18 Necessary variation of works

19 Weather condition

20 Unforeseen ground conditions

21 Slowness in decision making
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22 Design complexity

23 Managerial & co-ordination challenges

24 Delay in the contractor's progress

25 Lack of buildability

26 Problems with finance and payments to suppliers and sub-contractors
27 Inadequate/improper planning and scheduling of project
28 Delay in inspection and approval of completed works
29 Inappropriate overall organizational structure

30 Incompetence/inadequacies knowledge and experience
31 Lack of buildability (constructability)

32 Poor procurement programming of materials by contractor
33 Slow information flow between project team members
34 Changes in design/design error

35 Delay in design drawings

36 Fast-track (phased) construction

37 Poor site management and supervision

38 Conflict due to cultural differences and nationalities of participants
39 Mistakes during construction

40 Improper construction methods

41 The low productivity level of labors

42 Skilled labor shortage

43 Misuse/Poor handling of resource

44 Equipment/Tools availability and failure

45 Late delivery and shortage of Material

46 Quality of Material and Equipment

Because no studies elaborated on delays within the design-construction interface, the
research conducted an explorative structured survey within the Dutch construction industry to
validate the selected mega-projects earlier observation. The survey was sent to 45
participants, among which only 28 people responded to the survey. The survey results
confirmed that the problem is more significant than one project and concluded that the
frequency and severity of delays were higher in the design-construction interface than in other
project life-cycle phases. Even though the survey sampling was small, it provided a base for
future study on delays within the design-construction interface.

The research methodology was shaped to analyze the design-construction interface delays in
the selected infrastructure mega-project in the next phase. The methodology selected for data
collection and analysis was the ‘Critical Incident Technique’ (CIT). CIT was adopted to focus
on the practitioner’s behavior missing in earlier studies and gain in-depth information on the
critical events that led to the design-construction interface's delays. The CIT framework was
used in the research as it provided a range of responding options to the participants, which is
well suited for explorative studies (Flanagan, 1954). For the collection of the data, eight
experts within the selected infrastructure mega-project organization were selected. These
experts were interviewed in two rounds: The first round was conducted to get a general idea
of the critical incidents; in contrast, the second round was conducted to gain more detailed
insights.

The interviews provided in-depth knowledge of six critical incidents that experienced delays
within the design-construction interface in the selected infrastructure mega-project. Based on
the descriptions of critical incidents, the key-issues and their measures were identified.
Following the bottom-up approach, each of these key-issues was divided into categories and
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then levels. The categories were Organizational team, External Authority, Organizational
management, Client. These categories were further divided into levels: external level and
internal level. The Categorization of these key-issues into the two levels was based on the
type of source (internal or external). Based on the discussion on critical incidences, the delay
key issues and their measures for the selected infrastructure mega-project within the design-
construction interface are represented in Table ii. The different colors in the table represent
the acceptance level by the interviewees for the measure. Moreover, the level in the table
indicates if the key-issue can be solved completely (internal) or partially (external).

e Blue: Best possible measure adopted by the selected organization to minimize the
design-construction interface delay.

e Red: Measure proposed by project members to avoid delay within the design-
construction interface.

The recommendations were made to develop the existing measures.

Table ii. Delay key-issues and measures within the design-construction interface in the
selected mega-project in the Netherlands

Key-issues Category Level Measure
(Sub-category)
Delay in Organizational Internal | Incorporating DO plus design phase to complete
completion of team and finalize the DO designs. This phase should
DO design be treated as a phase-gate between the DO and
UO design package.
Long Permit External External | Remarkable stakeholder management during the
procedure Authority early phases leading to a reduction in permit
(Municipality) approving duration.
Practice transparency with the municipality for the
beginning to avoid re-designs.
Initial Organizational Internal | Integrate the design and construction team from
coordination management the start of the project.
challenges Choose the right person at the right place and at
the right time.
Poor provision Client External | Based on the budget, procure a sufficient amount
of information by of extra material for emergency external level
the client issues.
Delay in Organizational Internal | Conduct the Environmental study much early in
environment management the project to avoid last-minute changes.
study Based on the budget, procure a sufficient amount
of extra material for emergency external level
issues.
Change in norm External External | Based on the budget, procure a sufficient amount
Authority of extra material for emergency external level
(Netherlands issues.
Standardization
Institute)
Internal changes | Organizational Internal | Stick to the original plan and avoid making
in design team changes unless extremely necessary.




Conflicting Organizational Internal | Incorporating DO plus design phase to complete
responsibility team and finalize the DO designs. This phase should
within the team be treated as a phase-gate between the DO and

UO design package.
Divide the design team and construction into
groups with short-term and long-term visions.

Trust issues External External | Involve the authorities from the early phases to
Authority include their comments and practice
(Consultant) transparency.

Incorporating DO plus (+) design phase to
complete and finalize the DO designs. This phase
should be treated as a phase-gate between the
DO and UO design package.

Understaffed External External | Arequestis made at a higher level to increase
approving Authority the number of staff members.
authority (Consultant) Involve the authorities from the early phases to

include their comments to avoid intense
discussions later, leading to delay in design
approval.

Based on these findings and analysis, the research proposed preventive measures and a
corrective measure framework in the last phase, as shown in Figure i and Figure ii. The
research recommends following the preventive measures during the planning phase, while
the corrective measure framework is recommended to be used when an unforeseen delay
occurs. The preventive measures were divided based on the Dutch project life cycle phases
(VO design phase, DO design phase, UO design phase, and design-construction interface).
In contrast, the corrective measure framework was proposed to ensure the development of
measures throughout the process. It consists of six steps: ldentifying the root cause, research
measure, verify measure, implement the measure, monitor, transfer the experience and
knowledge. These steps are further explained below.

¢ Identifying the root cause: The first step is to identify the root cause behind the delay.

e Research the measure: Research for possible mitigation measures. The team
impacted by the delay conducts the research.

e Verify the measure: Verify and validate the measure with other organizational teams
and external authority/clients.

e Implement the measure: Implement the validated measure.

e Monitor: Closely monitor the progress of the measures. At this stage, in the case of
any deviation, go back to step two.

e Transfer the experience and knowledge: Transfer the experience and knowledge of
the success or failure of adopted measures to the next phase and next project.

The research will help the company and the project reflect on the adopted mitigation
measures and develop them for future delays on the company level. The research also
analyzes key issues and measures to develop them for future situations. Lastly, there is no
one solution for all projects as every project is different, but the proposed measure can be
used as a starting point to improve future project success.

Following the section on the problem definition, it is already known that the study of delay is
not a newly found area of research for scholars. For years, researchers have tried to identify

factors leading to delays in building and infrastructure projects; however, only identifying these
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factors has not helped practitioners develop the measures to minimize the delays. Therefore,
since the research will be one of the first explorative studies on developing practical measures
within the design-construction interface, it will provide insights into the problem. Lastly, the
research will also provide a base for future studies on delays within the design-construction
interface.

Proposed preventive meassures for minimising delay within design-construction
interface in road infrastructure mega-projects

> VO Design Phase >

Use selection procedure for |
placing the right person at the |
right place: DISC !
Involve the stakeholder !
(municipalities) in the process
for permit and certifications
Conduct Environmental
studies.

Involve the design approving |
autherity in the process

\\
“PSE \/‘ DO Design Phase

framework™

Re-gvaluate and revise the schedule
based on Earned Value Management
(EVM) result

Discuss the changed schedule with the
client and the external authorities

Divided the DO design into DO minus (-)
and DO plus (+) phase

Complete the DO designs before starting
the UO phase. Do not overlap the DO
phase with the UO phase

Maintain good relations with suppliers to
procure any emergency matenals or
machinery later

Check if the designs are approved on-
time; if not, adopt measures for

lating the p For ple by
engaging client or discussing the
urgency with design approving authority

PQE/—\/‘ UO Design Phase
framework™ g

*  Re-evaluate and revise the
schedule based on Eamed
Value Management (EVM)
result
Check for any changes in
material and machinery for
the construction due to
changes in design

Continuous check with the
construction team

)
“PSE p” Design-Construction Interface
fr:uneworl—.y A

Re-evaluate and revise the schedule based
on Eamed Value Management (EVM) result.

Divide the teams based on project parts and
not on the responsibility to form “integrated
parts team”

Lastly, avoid too many discussions and stick

to the plan. Now is not the time for any
changes

Figure i. Proposed preventive measure and corrective measure framework for delays within
the design-construction interface
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Transfer the experience and

Identifying the = Research the Verify the Implement Monitor knowledge
root cause Measure Measure Measure

Q & & B P

e Figure ii. Proposed corrective measure framework for delays within the design-
construction interface

Research limitations

Like every research, this research also has some limitations due to the time constraint,
chosen research approach and methodology, and the unfortunate situation of COVID-19.

Limitations of the literature review

¢ Due to the unavailability of the literature on delays within the design-construction
interface, the list of common factors and measures was formulated by combining the
literature on the two topics separately. Therefore, due to a lack of research on
delays within the design-construction interface, the list of factors and literature
measures might not be completely reliable.

o The research only includes a limited number of literature studies for identifying
factors and mitigating measures. In the study, the literature review was discontinued
after finding the same factors repeatedly. Therefore, the research might not have
considered a few critical factors and measures not present in the reviewed studies.

Limitations of research methodology

e As already mentioned, the research methodology did not consider the ‘why’ aspect;
instead, it focused on the ‘what and how.” The limitation is recommended to be
reflected in future research.

e According to CIT methodology, the critical incidents that are not discussed by the
majority of participants are excluded from the study. Therefore, the critical incidents
considered for the research might not be all the delay events present in the case
study within the design-construction interface as the research only considered the
outstanding events.

e Most of the meetings and interviews were conducted online with limited access to the
on-site office because of the COVID-19 pandemic; this does not imply that the
research findings are not reliable, but the interactive sessions could have been made
more productive in a physical meeting.

e The research only considered the contractor's perspective to evaluate the key-issues
for delays. More insights from other parties like the client and the external authority
would have provided more insight into the problem. Their perspectives would also
have helped to develop the measures further.

Limitations of research results

e Because the research results are based on one case study and a few interviews
within an infrastructure mega-project, the research's generalizability is restricted. The
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outcome would have been made more generic by conducting more in-depth case
studies with more interviews.

The proposed preventive measures and framework were generalized to the extent
that they could be implemented in the project. However, since the measures and
framework are only based on the identified key-issues, a few changes might be
needed before implementing it in a new project. These changes will be made based
on accepted practices.

The research result depends on the interviews' results; therefore, the result might be
biased based on the organization’s members' opinions.

Recommendations

The section provides recommendations for the company/practice, and recommendations for
future researchers.

Recommendation for practice

A total of 8 interviewees participated in the semi-structured interview conducted for
the data collection. Even though a reasonable outcome was delivered from this
sample size, it is advised that the company should engage more patrticipants from the
design and construction team for future research. The involvement of more
participants will provide more authenticity to the result.

The methodology used in the research does not help in transforming the standard
processes and practices. Therefore, it is recommended to conduct research that
helps the organization change by learning through the process. The research
suggests using Activity Theory to achieve the aim of learning from analyzing the
process.

It is recommended to explore other groups' views like the asset team and QA/QC
within the PBO. The involvement of these teams will help give more perspective to
the analyzed problem.

More research is suggested for the application of the conceptual framework created
in this research. Because the proposed measures were not tested due to the time
constraint, it is advisable to conduct a pilot test and then implement it within the
organization and future projects.

Because of the Covid-19 pandemic, the site-visits were limited. In the future, it is
recommended to research more on the organizational culture as an insider to provide
more in-depth research on the findings.

Recommendation for researchers (future research)

As already mentioned in the section on limitations, the research highly recommends
focusing on the process's developmental transformation by concentrating on the
‘why’ aspect rather than ‘what’ or ‘how.’ This will provide more in-depth detailed
analysis to change the inefficient standard procedures that have been used since
long within the organization.

The study focuses on understanding the contractor’s perspective on learning to
minimize schedule delay. Future research is recommended to include other parties'
views like the client, the design approving authority, and the municipalities.
Understanding these stakeholders' perspectives might open ways by which they can
help each other.
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e The research was limited to analyzing a single case to conduct an in-depth study on
delays within the design-construction interface. Although the approach helped

understand the problem in detail, future research can compare two or more projects'
findings.

XV



References

Abd. Majid, M. Z., & McCaffer, R. (1998). Factors of non-excusable delays that influence contractors’
performance. Journal of Management in Engineering, 14(3), 42—-49.
https://doi.org/10.1061/(asce)0742-597x(1998)14:3(42)

Abdullah, O., Citation, O., & Abdullah, O. (2009). Last Planner System : Experiences From. June
2014.

Abisuga, A. O., Amusu, O. R. O, & Salvador, K. A. (2014). Construction Delay in Nigeria: A
Perception of Indigenous and Multinational Construction Firms Department of Building
Technology. Journal of Emerging Trends in Economics and Management Sciences (JETEMS),
5(3), 371-378.

Ahmed, S. M., Azhar, S., Kappagantula, P., & Gollapudi, D. (2003). Delays in Construction: A Brief
Study of the Florida Construction Industry. ASC Proceedings of the 39th Annual Conference
Clemson University - Clemson, South Carolina, 257-266.

Al-ghafly, M. A. (1999). Delay in the Construction of Public Utility Projects in Saudi Arabia.
International Journal of Project Management, 17(2), 101-106.

Al-Hammad, A., & Assaf, S. (1992). Design—construction interface problems in Saudi Arabia: Survey
showed that working drawing details, unfamiliarity with local conditions and buildability ranked as
highest interface problems. Building Research & Information, 20(1), 60—63.
https://doi.org/10.1080/09613219208727172

Al-Saggaf, H. A. (1998). The five commandments of construction project delay analysis. Cost
Engineering (Morgantown, West Virginia), 40(4), 37-41.

AL Mousli, M. H., & EI-Sayegh, S. M. (2016). Assessment of the design—construction interface
problems in the UAE. Architectural Engineering and Design Management, 12(5), 353—366.
https://doi.org/10.1080/17452007.2016.1187111

Alarcon, L. F., & Mardones, D. A. (1998). Improving the Design-Construction Interface.

Alshubbak, a., Pellicer, E., & Catal4, J. (2009). A collaborative approach to project life cycle definition
based on the Spanish construction industry. 3Rd Conference on Engineering Work in Palestine,
November, 1-19. http://www.paleng.ps/cons/papers/A collaborative approach to project life
cycle definition based on the Spanish construction industry.pdf

Alsuliman, J. A. (2019). Causes of delay in Saudi public construction projects. Alexandria Engineering
Journal, 58(2), 801-808. https://doi.org/10.1016/j.aej.2019.07.002

Altshuler, A. A., & Luberoff, D. E. (2003). Mega-Projects: The Changing Politics of Urban Public
Investment. The Brookings institute.
https://books.google.nl/books?hl=en&Ir=&id=QVmMEDwWAAQBAJ&oi=fnd&pg=PP1&dq=altshuler+
%26+luberoff,+2003&0ts=Dm6eU0TZe1&sig=xFRLrCyrCxhUw9kcBLzn406w9-
Q#v=onepage&q=altshuler %26 luberoff%2C 2003&f=false

Amann, E., Baer, W., Trebat, T., & Lora, J. V. (2016). Infrastructure and its role in Brazil's
development process. Quarterly Review of Economics and Finance, 62, 66—73.
https://doi.org/10.1016/j.qref.2016.07.007

Arain, F., & Assaf, S. (2007). Consultant’s Prospects of the Sources of Design and Construction
Interface problems in Large Building Projects in Saudi Arabiacs Jel@ll jilas JSULD o jlinuny) 43y
A0 gl A jal) ASlaally Aadizall Sliall Sile 5yl 8 LY 5 aeatll, Journal of King Abdulaziz University-
Environmental Design Sciences, 5(1), 15-37. https://doi.org/10.4197/env.5-1.2

Arantes, A., & Ferreira, L. M. D. F. (2020). A methodology for the development of delay mitigation
measures in construction projects. Production Planning and Control, 0(0), 1-14.
https://doi.org/10.1080/09537287.2020.1725169

XVi



Assaf, S. A, & Al-Hejji, S. (2006). Causes of delay in large construction projects. International Journal
of Project Management, 24(4), 349-357. https://doi.org/10.1016/j.ijproman.2005.11.010

Assaf, S. A., Al-Khalil, M., & Al-Hazmi, M. (1995). Causes of delay in large building construction
projects. Journal of Management in Engineering, 11(2), 45-50.
https://doi.org/10.1061/(ASCE)0742-597X(1995)11:2(45)

Bhargava, A., Anastasopoulos, P. C., Labi, S., Sinha, K. C., & Mannering, F. L. (2010). Three-stage
least-squares analysis of time and cost overruns in construction contracts. Journal of
Construction Engineering and Management, 136(11), 1207-1218.
https://doi.org/10.1061/(ASCE)C0.1943-7862.0000225

Bramble, B. B., & Callahan, M. T. (1987). Construction Delay Claims (Volume 2 0). Wiley.

Chai, C. S., Yusof, A. M., & Habil, H. (2015). Delay mitigation in the Malaysian housing industry: A
structural equation modelling approach. Journal of Construction in Developing Countries, 20(1),
65-83.

Chan, D. W. M., & Kumaraswamy, M. M. (1997). A comparative study of causes of time overruns in
Hong Kong construction projects. International Journal of Project Management, 15(1), 55-63.
https://doi.org/10.1016/S0263-7863(96)00039-7

Civil Engineering Procedure (7th Editio). (2016). ICE Publishing.
https://app.knovel.com/hotlink/toc/id:kpCEPEO0O014/civil-engineering-procedure/civil-engineering-
procedure

De Saram, D. D., Ahmed, S. M., & Anson, M. (2004). Suitability of the Critical Incident Technique to
Measure Quality of Construction Coordination. Journal of Management in Engineering, 20(3),
97-109. https://doi.org/10.1061/(asce)0742-597x(2004)20:3(97)

Dehghan, R., & Ruwanpura, J. Y. (2011). The mechanism of design activity overlapping in
construction projects and the time-cost tradeoff function. Procedia Engineering, 14, 1959-1965.
https://doi.org/10.1016/j.proeng.2011.07.246

Discover your personality style : How to Buy a Franchise. (n.d.). Retrieved November 12, 2020, from
https://www.howtobuyafranchise.com/discover-personality-style/

Enshassi, A., Kumaraswamy, M., & Jomah, A. N. (2010). Significant factors causing time and cost
overruns in construction projects in the gaza strip: Contractors’ perspective. International Journal
of Construction Management, 10(1), 35—-60. https://doi.org/10.1080/15623599.2010.10773137

Faridi, A. S., & El-Sayegh, S. M. (2006). Significant factors causing delay in the UAE construction
industry. Construction Management and Economics, 24(11), 1167-1176.
https://doi.org/10.1080/01446190600827033

Fazio, P., Moselhi, O., Theberge, P., & Revay, S. (1988). Fast-tracking of construction projects: A
case study. Canadian Journal of Civil Engineering, 15(4), 493—-499. https://doi.org/10.1139/I88-
068

Flanagan, J. C. (1954). The critical incident technique. Psychological Bulletin, 51(4), 327—-358.
https://doi.org/10.1037/h0061470

Flyvbjerg, B. (2018). Planning Fallacy or Hiding Hand: Which is the Better Explanation? World
Development, 103, 383—-386. https://doi.org/10.1016/j.worlddev.2017.10.002

Flyvbjerg, B., Bruzelius, N., & Rothengatter, W. (2003). Mega-projects and Risk: An Anatomy of
Ambition.

Giindiiz, M., Nielsen, Y., & Ozdemir, M. (2013). Quantification of Delay Factors Using the Relative
Importance Index Method for Construction Projects in Turkey. Journal of Management in
Engineering, 29(2), 133-139. https://doi.org/10.1061/(asce)me.1943-5479.0000129

Han, S. H., Yun, S., Kim, H., Kwak, Y. H., Park, H. K., & Lee, S. H. (2009). Analyzing schedule delay
of mega project: Lessons learned from Korea train express. IEEE Transactions on Engineering
Management, 56(2), 243—-256. https://doi.org/10.1109/TEM.2009.2016042

XVii



Haussner, D., Maemura, Y., & Matous, P. (2018). Exploring Internationally Operated Construction
Projects through the Critical Incident Technique. Journal of Management in Engineering, 34(5),
04018025. https://doi.org/10.1061/(asce)me.1943-5479.0000626

Hegazy, T. M., & Menesi, W. (2007). Delay analysis under multiple baseline updates. AACE
International Transactions.

Hossain, M. A., & Chua, D. K. H. (2014a). Overlapping design and construction activities and an
optimization approach to minimize rework. International Journal of Project Management, 32(6),
983-994. https://doi.org/10.1016/j.ijproman.2013.10.019

Hossain, M. A., & Chua, D. K. H. (2014b). Overlapping design and construction activities and an
optimization approach to minimize rework. International Journal of Project Management, 32(6),
983-994. https://doi.org/10.1016/j.ijproman.2013.10.019

Huang, R. Y., Huang, C. T., Lin, H., & Ku, W. H. (2008). Factor analysis of interface problems among
construction parties - A case study of MRT. Journal of Marine Science and Technology, 16(1),
52-63.

Institute, M. G. (2017). Reinventing Construction: A Route To Higher Productivity. McKinsey &
Company, February, 20. https://doi.org/10.1080/19320248.2010.527275

Ismalil, I., Rahman, I. A., & Memon, A. H. (2013). Study of Factors Causing Time and Cost Overrun
throughout Life Cycle of Construction Project. Proceeding of Malaysian Technical Universities
Conference on Engineering & Technology (MUCET), December, 3—4.

J.T., T., Manginelli, W. A., Lowe, J. S., Nagata, M. F., & Furniss, B. J. (2009). Construction Delays:
understanding them clearly and Delay Analysis in Construction Analyzing them correctly.
London: Elsevier Inc.

Joshi, A., Kale, S., Chandel, S., & Pal, D. (2015). Likert Scale: Explored and Explained. British
Journal of Applied Science & Technology, 7(4), 396—403.
https://doi.org/10.9734/bjast/2015/14975

Kartam, N. A. (1996). Making effective use of construction lessons learned in project life cycle.
Journal of Construction Engineering and Management, 122(1), 14-21.
https://doi.org/10.1061/(ASCE)0733-9364(1996)122:1(14)

Kemppainen, J. K. (2000). The critical incident technique and nursing care quality research. Journal of
Advanced Nursing, 32(5), 1264-1271. https://doi.org/10.1046/j.1365-2648.2000.01597.x

Ku, W. . (2000). A study of establishing lessons-learned database for contractor (Master thesis).
National Taiwan University, Taipei.

Larsen, J. K., Shen, G. Q., Lindhard, S. M., & Brunoe, T. D. (2016). Factors Affecting Schedule Delay,
Cost Overrun, and Quality Level in Public Construction Projects. Journal of Management in
Engineering, 32(1). https://doi.org/10.1061/(ASCE)ME.1943-5479.0000391

Le-Hoai, L., Lee, Y. D., & Lee, J. Y. (2008). Delay and cost overruns in Vietnam large construction
projects: A comparison with other selected countries. KSCE Journal of Civil Engineering, 12(6),
367-377. https://doi.org/10.1007/s12205-008-0367-7

Lin, C. L., & Jeng, C. H. (2017). Exploring interface problems in Taiwan’s construction projects using
structural equation modeling. Sustainability (Switzerland), 9(5).
https://doi.org/10.3390/su9050822

Lin, X. (1997). The practical investigation of interfaces in MRTS (Reports of technological transfer of
MRTS systems).

Lorette K. Woolsey. (1986). The Critical Incident Technique: An Innovative Qualitative Method of
Research. CanadianJournal of Counselling/Revue Canadienne de Counselin, Vol. 20:4, 242—
254. https://cjc-rcc.ucalgary.ca/article/view/59733/45123

Love, P. E. D., & Ahiaga-Dagbui, D. D. (2018). Debunking fake news in a post-truth era: The plausible
untruths of cost underestimation in transport infrastructure projects. Transportation Research

Xviii



Part A: Policy and Practice, 113(May), 357—-368. https://doi.org/10.1016/j.tra.2018.04.019

Love, P. E. D., Sing, C. P., Wang, X., Irani, Z., & Thwala, D. W. (2014). Overruns in transportation
infrastructure projects. Structure and Infrastructure Engineering, 10(2), 141-159.
https://doi.org/10.1080/15732479.2012.715173

Mahamid, I. (2013). Common risks affecting time overrun in road construction projects in palestine:
Contractors’ perspective. Australasian Journal of Construction Economics and Building, 13(2),
45-53. https://doi.org/10.5130/ajceb.v13i2.3194

Mahamid, I., Bruland, A., & Dmaidi, N. (2012). Causes of delay in road construction projects. Journal
of Management in Engineering, 28(3), 300-310. https://doi.org/10.1061/(ASCE)ME.1943-
5479.0000096

Memon, A. H., Rahman, I. A., Akram, M., Ali, N. M., Gordon, R., Omoregie, A., Radford, D., Dick, A.
S., Basu, K., Alsuliman, J. A., Assaf, S. A., Al-Khalil, M., Al-Hazmi, M., Alwi, S., Hampson, K.,
Mohammed, K. A., Buehler, R., Griffin, D., Ross, M., Amu, O. O., ... Mahamid, I. (2008).
Developing new knowledge in collaborative relationships in mega-project alliances: Organising
reflection in the Dutch construction sector. International Journal of Project Management, 4(2),
543-547. https://doi.org/10.1080/01446190701744350

Merrow, E. W. (2011). Industrial Megaprojects: Concepts, Strategies, and Practices for Success.

Ministry of Infrastructure and Water Management. (2018). Summary: The Dutch Multi-Year
Programme for Infrastructure , Spatial Planning and Transport ( MIRT ).

Moonen, L. T. (2016). Improving the design process : the implications of automated verification of
client specific requirements using semantic web standards and rule checking techniques. 143.
https://pure.tue.nl/ws/files/51208947/Moonen_2016.pdf

Nassar, M. R. (2018). Design-Construction Interface Problems in Building Construction Projects in
Gaza Strip : Impacts and Minimization o s3as aial JLedlS] Sy < glas Sladl e IDLEE (o) o jadly Niass
Sey Cy shle ¢ 53 U, By, Thesis MSc.

Ndiritu, P. A. O. C. M. R. D. A, Oyieyo, P. A., Rambo, C. M., & Ndiritu, A. (2019). Construction Cost
Overrun Related Risks and Completion of Public Private Partnership Projects in Kenya: A Case
of Sondu-Miriu Hydropower Project. International Journal of Science and Research (IJSR), 8(2),
783-790. https://lwww.ijsr.net/archive/v8i2/ART20195189.pdf

Odeh, A. M., & Battaineh, H. T. (2002). Causes of construction delay: Traditional contracts.
International Journal of Project Management, 20(1), 67—73. https://doi.org/10.1016/S0263-
7863(00)00037-5

Ogunlana, S. O., Promkuntong, K., & Jearkjirm, V. (1996). Construction delays in a fast-growing
economy: Comparing Thailand with other economies. International Journal of Project
Management, 14(1), 37-45. https://doi.org/10.1016/0263-7863(95)00052-6

Olawale, Y. A., & Sun, M. (2010). Cost and time control of construction projects: Inhibiting factors and
mitigating measures in practice. Construction Management and Economics, 28(5), 509-526.
https://doi.org/10.1080/01446191003674519

PMBoK. (2013). Project Management Body of Knowledge (Edition, T).
https://doi.org/10.1201/b13755-4

Pourrostam, T., & Ismail, A. (2012). Causes and Effects of Delay in Iranian Construction Projects.
International Journal of Engineering and Technology, 4(5), 598-601.
https://doi.org/10.7763/ijet.2012.v4.441

Roslan, N., Zainun, N. Y., & Memon, A. H. (2014). Measures for Controlling Time and Cost Overrun
Factors during Execution Stage. International Journal of Construction Technology and
Management, 1(1), 8-11.

Saad, A. (2011). FACTORS IMPACTING THE PROJECT'S LIFE CYCLE Akram Saad Project
Manager, Peddle Thorp Architect Abu Dhabi, United Arab Emirates. 1-30.

XiX



Salunkhe, A. A. (2014). Effect of Construction Delays on Project Time Overrun: Indian Scenario.
International Journal of Research in Engineering and Technology, 03(01), 543-547.
https://doi.org/10.15623/ijret.2014.0301091

Sambasivan, M., & Soon, Y. W. (2007). Causes and effects of delays in Malaysian construction
industry. International Journal of Project Management, 25(5), 517-526.
https://doi.org/10.1016/j.ijproman.2006.11.007

Schick, C. J., & Lynn, N. S. (1982). Trevino Project: a fast-track approach for a small construction
project. Mining Year Book, 14(22), 74-79.
https://inis.iaea.org/search/searchsinglerecord.aspx?recordsFor=SingleRecord&RN=14798540

Sha’ar, K. Z., Assaf, S. A., Bambang, T., Babsail, M., & Fattah, A. M. A. El. (2017). Design—
construction interface problems in large building construction projects. International Journal of
Construction Management, 17(3), 238—-250. https://doi.org/10.1080/15623599.2016.1187248

Stumpf, G. R. (2000). Schedule delay analysis. Cost Engineering (Morgantown, West Virginia), 42(7),
32-43. https://doi.org/10.17577/ijertv5is090357

Tumi, S. A. H., Omran, A., & Pakir, A. H. K. (2009). Causes of Delay in Construction Industry in Libya.
The International Conference on Economics and Administration, November, 265-272.

Yang, J. Bin, & Wei, P. R. (2010). Causes of delay in the planning and design phases for construction
projects. Journal of Architectural Engineering, 16(2), 80-83.
https://doi.org/10.1061/(ASCE)1076-0431(2010)16:2(80)

XX



