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Abstract—Infrastructure projects are often subjected to delays 

and cost overruns and mistakenly described as unsuccessful projects. 
These projects have many peculiarities such as public attention, 
impact on the environment, subjected to special regulations, etc. They 
also deal with several stakeholders with different motivations and 
face unique risks. With this in mind we need to reconsider our 
approach to manage them, define their success factors and implement 
these success factors. Infrastructure projects are not only lacking a 
unified meaning of project success or a definition of success factors, 
but also a clear method to implement these factors. This paper 
investigates this gap and introduces a concept to implement success 
factors in an efficient way, taking into consideration the specific 
characteristics of infrastructure projects. This concept consists of six 
enablers such as project organization, project team, project 
management workflow, contract management, communication and 
knowledge transfer and project documentations. These enablers allow 
other success factors to be efficiently implemented in projects. In 
conclusion, this paper provides project managers as well as company 
managers with a tool to define and implement success factors 
efficiently in their projects, along with upgrading their assets for the 
coming projects. This tool consists of processes and validated 
checklists to ensure the best use of company resources and 
knowledge. Due to the special features of infrastructure projects this 
tool will be tested in the German infrastructure market. However, it is 
meant to be adaptable to other markets and industries. 

 
Keywords—Infrastructure projects, enablers, project success, 

success factors, transportation projects. 

I. INTRODUCTION TO CHALLENGES IN INFRASTRUCTURE 

PROJECTS 

OST overruns and delays during the execution of 
infrastructure projects are a worldwide phenomenon. 

Almost 9 projects of each 10 infrastructure projects were 
subjected to delays and/or cost overruns at their completion 
[1]. Moreover, public acceptance towards this type of projects 
in some countries e.g. Germany has become a slatted case [2]. 
The reasons of these problems can lay very deep in the project 
planning or even further in the construction industry itself. 
These reasons are extracted from the literature and presented 
as followed:  
1. The goals and objectives of infrastructure projects can be 

strongly influenced by the politics, which tend to be very 
optimistic toward risks and cost estimations.  

2. The business environment of construction projects is 
always characterized as having adversarial relationships, 
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fragmented operation processes, a lack of genuine 
cooperation over time, and complexity [3]. Moreover, 
conflicts are presented in almost all construction projects 
[4] 

3. These projects are usually one of kind projects [5, p.7] 
and the project owner might not have enough experience 
to plan, procure, execute and operate them [6], [7, p.7]. 
Further the complexity of these projects challenges our 
project management approaches. Therefore innovative 
project management approaches need to be developed 
especially for them [8].  

4. Infrastructure projects are meant to cover a very wide 
scope, which in most cases cannot be clearly defined. 
That causes many changes during project life cycle, which 
result in higher project costs, project delays, duplicating 
work and lower productivity [9]. This huge number of 
changes can even endanger the project functionality and 
lead to function failure [10]. 

5. The construction business witnesses tough competition 
due to a large number of competitors in the industry [11] 
and this business is considered as one of the riskiest 
businesses in the world [12]. 

6. As public projects, owners are obligated to certain laws 
and regulations, which lead in the practice to award the 
project to the contractor with the cheapest price [7, p.8]. 
Furthermore the common contracts used in construction 
industry especially by governmental projects impede the 
collaboration between project stakeholders [13] and 
usually described as confrontational contracts [14] 

7. Patanakul et al. summarized the causes for the 
governmental large-scale poor performance as: 
complexity with regard to scope and number of 
stakeholders, financial difficulties and organizational 
deficiencies, frequent change orders, poor risk 
management, productivity problems, poor project 
governance and management [15].  

8. Long et al. consider social and technical issue as reasons 
for poor governmental project performance [16]. 

9. The public owners might not invest enough time and 
money in the project planning. Furthermore, some 
governmental projects may be tendered without sufficient 
planning [7, p.7]. This poor planning can lead to further 
delays and cost overruns [17].  

10. Ehgartner and Fischer considered owners’ late decisions 
at the construction site – because of bureaucracy issues, 
lack of skills or authorities - to be the main reason for 
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further problems e.g. conflicts, delays or cost overruns 
[18].  

11. Lack of transparency towards the public, which has the 
right to receive reliable information on costs, risks and 
deadlines, can lead to public demonstration against 
projects and endanger the whole project [7, p.15].  

12. Planning of infrastructure projects is a long process and a 
wide range of stakeholders must be considered.  

II. PROJECT SUCCESS  

Despite the wide range of project success definitions, 
project success is mainly associated with achieving project 
goals [19], gaining satisfaction of project stakeholders by 
delivering their expectations [20], adding value to the 
organization [21] and the society [22]. Measuring the 
performance of any construction project in terms of success or 
failure though looks simple, is in fact a very complex process 
[23] and measuring the success of infrastructure project is 
even more complicated [22].  

Linear projects such as roads or railways usually have a 
long design duration (up to 25 years [24]), significant impact 
on the nature and the life of people and a very wide scope of 
work [5, p.7]. Further as governmental projects are financed 
by taxes, they attract lots of public attention and get influenced 
by politics [5, p.7]. These conditions lead to a vast number of 
project stakeholders, who can affect or get affected by the 
project.  

Since project stakeholders might have different expectations 
and motivations, their definition of project success could also 
differ. This implies that, a project can seem to be successful to 
the owner or the client, yet not successful to the contractor and 
vice versa [25] or a project might be seen as successful only 
by its internal stakeholders. In other words project success 
means different things to different people. References [26]-
[28] claim that, their no need to assign a unified definition of 
project success.  

Since the main concern of project management is to deliver 
successful project, the question of how project success can be 
evaluated has attracted so many scholars in last five decades at 
least e.g. [5], [26], [34] und [93]. Different models have been 
developed to assess the project success in general or for a 
certain type of projects such as IT-projects or construction 
projects.  
1. Micro and macro project success [29] 
2. Project success and project management success [30] 
3. Logical Framework Method (differences between product 

success and project management success) [31] 
4. Multidimensional strategic concept (project efficiency, 

impact on customer, business success, prepare for the 
future) [32] 

5. IPMA Project Excellence (Organization, Results) [33] 
6. Five levels for IT-project success (process success, 

project success, deliverable success, business success, 
strategic success) [34] 

7. Project Evaluation Holistic Framework (relevance, 
efficiency, effectiveness and sustainability) [35] 

8. Assessment Tool for Infrastructure Projects (IPAT) 

(Political context, objectives and business case, functional 
specifications, finances, risks, legal procedures, 
technology, knowledge, organization and management, 
interfaces, stakeholders, contracting) [36, pp.92-101] 

9. Six-Dimensional project success (Function, Management, 
ownership, organization, business and strategic success) 
[22] 

The above-mentioned models tend to evaluate the project 
success at different phases of the project life cycle and 
according to different stakeholders’ prospective. Yet only the 
IPAT, the holistic success framework model and the six-
dimensional success model were developed to handle 
infrastructure projects. All these models introduce different 
success factors or recommendations to enhance the success 
chances of projects.  

III. CRITICAL SUCCESS FACTORS  

The term success factor (SF) was first coined by Rockart 
[37] and since then, it has become one of the most researched 
topics in the field of project management. The first definition 
of SF was emphasized by Rockart as “the limited number of 
areas in which results, if satisfactory, will ensure successful 
competitive performance for the organization” [37]. Later on 
he modified this definition and stated critical success factors 
(CSF) as “those few key factors absolutely necessary for reach 
goals” [38].  

Depending on the literature the following definitions of 
success factors resp. critical success were selected to reflect 
the functions and usefulness of them:  
1. CSF are those few things that must go well to ensure the 

success of a manager and an organization [39];  
2. CSF are a set of factors that, when thoroughly and 

completely satisfied, ensure the successful completion of 
a facility and predict the success of a project [40];  

3. CSF are those fundamental issues inherent in the project, 
which must be maintained in order for team working to 
take place in an efficient and effective manner and they 
require day-to-day attention and operate throughout the 
life of the project [41, p.270] 

4. CSF are situations in which special attention is needed 
from management because of the importance that they 
bring to the organization [42] 

5. Luu et al. define CSFs as limited number of areas in 
which satisfactory results will ensure successful 
competitive performance for the organization [43] and 
consequently they are essential for any business to 
flourish [44]. 

6. CSF denotes a certain element which significantly 
contributes to and is crucially vital for the success of a 
project [45]. 

7. They are the core aspects where “things must go right for 
the business to flourish [44] 

Identifying project SF and the different perceptions of these 
factors by stakeholders has been extensively studied in the 
Project Management literature yet remains a matter of debate 
[46]. 
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A. Importance of CSF 

Won et al. asserted CSF to be crucial for any type of 
management or technology implementation and they can serve 
projects and organizations very well [47]. 

CSF help project managers to achieve predetermined goals 
[48], focus on the control of key factors and allow them to 
make reasonable resource allocations [49], [50], better control 
the project objectives and overall success [50], identify good 
projects worth pursuing and problems on current projects for 
corrective actions [40] and select the project team members 
[51].  

Many scholars postulated that CSF are very helpful not only 
for projects, but also for organizations [52]-[54]. The early 
researches done in this field acknowledged the relationship 
between CSF and organization performance e. g. Boynton and 
Zmud mentioned, that CSF include issues vital to an 
organization's current operating activities and its future 
success [39]. A more organizational-oriented definition was 
written by McCabe “CSF as statements indicating how 
improved business practice must be achieved if an 
organization is to be able to accomplish its mission.” [55]. 
Further, CSF can support firms decide their strategic planning 
[45]. Phua claimed that firms with good knowledge on how to 
identify and implement CSF are more productive, effective 
and most likely to have competitive advantages over their 
competitors [56].  

B. Problems with CSF 

In spite of the efforts invested to define SF in the last 
decades, the question which of these success factors are the 
critical ones (CSF) is a matter of debate. Sanvido et al. 
claimed that not all factors would have the same influence on 
the project outputs and those, which affect project 
performance the most are CSF [40]. Benchtell stated “vital 
and few” as two main key words for defining CSF [57, p.20f]. 
A study done by Park shows that stakeholders judge and 
evaluate SF very differently [58]. Moreover, what could be a 
SF for the contractor, e.g. having a claim management team at 
site, would not be a SF for the owner and could even endanger 
the owner-contractor relationship.  

Despite some SF will fit to all projects, clear project goals 
or top management support, it is not useful or even possible to 
develop a SF-list that will fit to all projects [45]. Even if some 
SF, e.g. top management support, will fit to almost every 
project, the implementation of them will differ from a project 
to another.  

The effects of implementing one or more SF in a project are 
considered as controversial subject in both the theoretical and 
practical fields. Projects, resp. construction projects, include 
complicated scope of work and get affected with a wide range 
of variables, which makes it very difficult to separate one 
factor and calculate its effect on the project success and even 
more difficult to quantify this effect (e.g. Partnering [59]). 
Kuprenas criticized that specific research to quantify the 
impacts of SF are not sufficient [60]. Moreover, having SF 
well implemented does not guarantee project success; in fact 
SF can only increase the success chances and lead projects to 

the right track.  

IV. RESEARCH METHODOLOGY  

A. Literature Analyses 

This research started with an intensive structured literature 
analyses, which according to Jesson et al. can provide a 
systematic, transparent means for gathering, synthesizing and 
appraising the findings of studies on a particular topic or 
question [61, p.104]. 

Within the scope of this literature analysis, two main 
databases (Science Direct and American Society of Civil 
Engineering) were searched to emphasize the statuesque of 
SF-research in construction projects and infrastructure 
projects.  

Each of the databases has been surveyed using these two 
combinations of keywords (Success factors & Construction) 
and (Success Factors & Infrastructure) that generate 548 
articles out of four trails. The duplicated articles were 
eliminated and then all the remained articles were analyzed 
according to abstract. Accordingly these articles were sorted in 
four categories: a) essential articles, which are very relevant to 
this research scope; b) desirable, which were reanalyzed 
according to their summary and respectively as essential or 
omit classified; c) possible, which could be only considered if 
there were frequently cited in the essential articles; d) omitted, 
which have no relevance to the research scope, Fig. 1. 

 

Search in Databases (Since Direct & ASCE) with:
1. “Success factors” AND “Construction”
2. “ Success factors” AND “Infrastructure” 

Result = 549 Articles 
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ASCE: American Society of Civil Engineering  

Fig. 1 Structure of the literature analysis 
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As a result of these procedures, 148 articles were fully 
analyzed during this research. This analysis provided a reliable 
overall view on how SF have been defined and implemented 
in projects. These articles can be sorted into four categories as 
shown in Table I. 
1. Articles tend to search for new SF for projects in general 

or for certain aspects e.g. safety, stakeholder management, 
value engineering, project partnering, etc.  

2. Articles tend to periodize SF based on questionnaire or 
interviews and define CSF. 

3. Articles tend to analyze project -case studies- and 
document lessons learned and best practices as SF resp. 
CSF 

4. Articles tried to study the relationship between SC and 
SF.  

 
TABLE I 

TRENDS IN THE RESEARCHED ARTICLES 

Category 1 [12], [13], [40], [48], [51], [52], [59], [62]-[75] 21 

Category 2 [47], [48], [53], [58], [76]-[85] 14 

Category 3 [86]-[90] 5 

Category 4 [49], [91]-[93] 4 

B. Research Gap 

Results from the literature analysis show that the 
implementation of SF is not well studied in the literature. As 
the matter of fact, many scholars (21 articles) tend to define 
new SF (Category 1) or prioritize SF and define CSF 
(Category 2).  

Chan et al. defined success criteria (SC) as “inter-goals, by 
which the overall project success can be judged” [48]. Linking 
SC to SF (Category 4) has not been given the due attention, 
which makes it very ambiguous to say which SF is more likely 
to help a project to achieve which success criteria. According 
to Hwang and Lim, there is not a universal definition for CSFs 
or their measurements [82].  

In order to bridge this gap, this research develops a concept 
to clarify and ease the IP of SF in projects especially 
infrastructure projects.  

V. IMPLEMENTATION MODEL FOR SF IN INFRASTRUCTURE 

PROJECTS  

Depending on the literature as well as expert interviews, 
this research develops a concept to support project managers 
through the implementation of SF in their projects. The 
implementation of SF results in changes into some areas or 
requires more attention at some others. This concept defines 
five implementation derivers to help project managers to 
anticipate changes resulting from the implementation of SF. It 
also leads project manager to identify the most important 
aspects to focus on and give them more care. These 
implementation drivers are organization-team, project 
management workflow, contract management, communication 
and knowledge transfer and execution documentations (Fig. 
2).  

As shown in Fig. 2, the implementation drivers are 
represented with the slides; the holes stand for certain aspects 
resp. questions to be asked within this implementation driver 

and they are opened only if the question is well answered; 
each line represents a SF. This concept acknowledges the fact 
that SF vary among project stakeholders. It, therefore, 
differentiates between owners’ SF and contractors’ SF. In the 
following point these implementation drivers will be 
explained. 

 

Organization
-Team PM

Contract 
management  

Communication 
& KT Execution 

documentations 

Owner

Contractor 

 

Fig. 2 SF implementation concept 

1. Organization-Team 

In order to successfully implement a SF, the organization as 
well as the project team need to accept it and be able to 
recognize their benefits; then to prepare themselves to the 
implementation process; and finally to act according to the 
implementation plan. 

Before starting with the implementation of any SF both 
organization and team must be able to realize and identify 
their benefits out of it. The expert interviews concluded that 
the organization and team motivations towards the 
implementation of a certain SF could be aligned in one way or 
another.  

Organizations are more presumably to implement a certain 
SF, if it can maximize their profit, improve their reputation 
and professional image or give them competitive advantages 
over their competitors. Employee resp. project teams are 
motivated to implement a certain SF, if it can ease their day-
to-day work, contribute to their carrier and further education, 
give them higher positions in their companies or bring them 
bigger salaries and bonuses. Both these sides can be brought 
together with good human capital management and social 
capital management, in which an organization considers its 
employees as its most valuable capital and integrate their 
individual targets as a part of the organizational planning.  

After realizing realizing the benefits of a SF, the 
organization and the team need to be prepared to implement it. 
Tasks need to be allocated at both sides, the organization 
needs to assign the required resources, prepare the 
infrastructure (i.e. purchase software or devices), prepare the 
required learning or coaching to enable employees to 
implement SF efficiently. Employees at the other side need to 
overcome their resistance to change, engage and motivate 
themselves towards the new changes. At this point, 
organizations need to carefully monitor their social capital; 
employees have now acquired new skills and may be 
approached with better offers from bigger companies or try to 
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seek better job opportunities according to their new skills. A 
good social capital (e.g. working atmosphere, good 
relationship to colleges and managers) can keep them more 
loyal and engaged with their current organization.  

The organization, represented by its top management, needs 
to support the implementation process of SF in order to remain 
the momentum and keep the changes going. Zhao et al. assert 
that the missing top management support is one of the main 
reasons for failure implementation of enterprise risk 
management (ERM), however the benefits of ERM to the 
organization and the project were well recognized [89].  

2. Project Management Workflow 

The second implementation driver is project management 
resp. project management workflow. Project management is 
defined as “the application of knowledge, skills, tools and 
techniques to project activates to meet the project 
requirements and it accomplished through the appreciate 
application and integration of the project management 
processes identified for the project” [94, p.5]. Project 
management has been well recognized as a crucial 
competency for achieving successful projects [95] and 
organizational strategies [96].  

Project management guidelines such as PMBOK, ISO, 
PRINCE2 and DIN-Norm tried to set up a standard process to 
plan and execute projects. These processes lead later on to 
developing a project schedule management plan defined by 
PMI as “...plan, that establishes the criteria and the activities 
for developing, monitoring, and controlling the project’s 
schedule” [94, p.148]. These processes and activities are 
assigned to costs and risks and any changes to the project 
workflow must be integrated into the project management 
plan.  

Due to the uniqueness of projects, each project has its one-
of-a-kind sequence of processes resp. workflow. The 
implementation of SF in projects can affect these processes. 
Fig. 3 shows exemplary integration of SF into a PMBOK 
sample project schedule.  

Fig. 3 shows an example of the potential impacts on the 
project workflow. Each project has some SF and these SF are 
associated with implementation procedure (IP). These IP are 
new actions or activities, which enable project team to 
efficiently implement a SF. Accordingly, project managers 
need to define the wright SF for their project and then find out 
how these SF are going to be implemented by defining IP to 
each SF. These IP could change the project workflow by 
adding or editing some processes. Questions to be asked here 
are for example: With which IP can a SF be carried out? How 
can the IPs be integrated into the project workflow? Which 
processes are going to interfere with the implementation? How 
could that affect the project management plan? Is there is any 
need to adopt some processes or to develop some new 
processes? How can the implementation of these SF be 
monitored? 

3. Contract Management 

The third implementation driver in this model is contract 

management. Contracts form the basis for all business 
processes and relationships with potential partners [97, p.3]. 
Project delivery and project contracts define the roles and 
responsibilities of the parties involved in a project and 
establish the project execution framework [72]. Harper and 
Waldrop conducted that due to the complexity and uniqueness 
of construction projects, there is no one-fits-all contract or 
delivery method in this industry [13]. 

 

Project

SF 1

IP 1.1

IP 1.2

IP 1.3

IP 1.n

SF 2

IP 2.1

IP 2.2

IP 2.3

IP 2.n

SF N

IP N.1

IP N.2

IP N.3

Process 1

SF: Success Factor IP: Implementation procedure  

Fig. 3 Effects of SF on the project schedule plan (based on [94, 
p.160]) 

 
Contract management describes all planning and 

organizational activities that are connected with the design and 
realization of the contract [98, p.984]; Carter et al. define it as 
“the creation, execution and analysis of the contract” [99]. It 
has been recognized as an essential factor for successful 
projects as well as successful project management [100]. 
Moreover, contract management can provide project 
stakeholders with a reasonable forecast of project success 
[101, p.174] and it provides a link between ERM and project 
risks [102, p.15]. However, many scholars have studied the 
effect of contracts on the project outputs resp. project success 
[40], [49], [72], [103]-[107], the effects of contracts on the 
implementation of SF have not been given the required 
attention in the literature.  

As governmental projects, infrastructure projects need to 
follow certain laws and contract models. The contract type 
does not only affect the project outputs, but also affect the 
ability to implement certain SF or not e.g. alternative dispute 
resolution (ADR), using of recycled materials, acceptance of 
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value engineering proposals, etc. Moreover, the 
Implementation of SF generates new responsibilities or even 
new risks that should be integrated somehow in the contract. 
Further, some SF might require special contracts to enable the 
involvement of subcontractors or consultants. In this 
implementation driver, project stakeholders need to make it 
clear if they can implement a certain SF within the current 
contract or not. Consequently, they need to review the contract 
and identify all clauses that can interfere with the 
implementation of this SF. Finally, they might need to develop 
new clauses for example to 1) identify and allocate new risks 
and responsibilities; 2) arrange the work done by third parties 
e.g. subcontractors; 3) regulate change management 
procedures; 4) regulations to control costs and duration; 5) 
regulations for approval and commissioning [7, p.41], [108, 
p.15]. 

4. Communication and Knowledge Transfer  

Bender and Fish define knowledge as “information 
interpreted by the individual and applied to the purpose for 
which it is needed” [109] and Grant considers it to be the most 
important strategic resource of organizations [110].  

Knowledge transfer refers to “a process through which one 
unit (e.g., group, department, or division) is affected by the 
experiences of another” [111] and it requires both knowledge 
seeking and knowledge sharing [112]. 

Communication is “a two-way process between the 
sender(s) and receiver(s) through commonly used media” 
[113]. Scholars claim that successful projects require an open 
communication, in which project-participants can freely speak 
about their opinions, fears and thoughts [13], [59], [77].  

Construction project success in general is directly related to 
continuous access to accurate project information [114]. 

The implementation of SF can affect the communication 
between project stakeholders. They may need to adopt their 
existing communication channels or even develop new ones. 
In this regard many questions need to be answered 
organization-internally and organization-externally e. g. which 
knowledge is required for the implementation of SF? How to 
get this knowledge? How to communicate this knowledge 
inside the organization? Which decisions need to be taken 
according to which information? Which information does the 
partner need to provide? How to prove this information? How 
to contribute to this information? In which format will 
information be communicated and documented? Which 
deadlines will be set to take decisions according to the 
provided information?  

5. Project Documentations 

The fifth and the last implementation driver in this concept 
is project documentation. Project documentation includes 
drawing, bills of quantities, and specification. They are 
considered as key elements to pass information between the 
project parties as well as to the construction site [71].  

Even with building information modelling (BIM) the 
construction site will still depend on 2D drawings during the 
execution phase. The description of particular activity or 

particular spot at the construction site goes through many 
different drawing and different engineers. Any change to any 
of these drawings must be reviewed in all other drawings and 
plans.  

The implementation of some SF can cause changes to the 
execution plans or to the site layout plan e.g. using of recycled 
material that needs certain preparation on the site logistics. 
Value engineering proposals can cause also changes to the 
planning that need to be carefully considered to insure no 
conflicts during the work. All these changes need to be 
documented during the project life cycle. This implementation 
driver enables the project manager to ensure that all changes 
resulting from the SFs are integrated into all drawing and the 
information at the construction site is all updated. Further it 
helps to generate, and document lessons learned and best 
practice. 

VI. HOW TO USE THIS MODEL 

In order to get the best use of this model, the following 
steps are recommended: 
1. Both parties (Owner and Contractor) shall individually 

define SF for their own and for the project. These SF are 
to be clarified in detail using the implementation concept. 
They can use their experience from the old projects and 
develop a list of SF.  

2. This concept will help each party to find out the 
intersections with the other party during the 
implementation phase. These intersections are to be 
clarified, discussed and given more consideration in the 
implementation phase. 

3. Project partners need to hold a workshop to inform each 
other about their SF. Both parties will together use this 
model to clarify and plan the implementation of the 
project-SF. That can provide project partners with many 
advantages such as: 

a. Collaborative selection of project-SF 
b. Clear view of the implementation phase  
c. Early identification of intersections during the execution 

phase 
d. Joint controlling procedures and milestones  

VII. SUMMARY  

Though, project management literature includes many SF, it 
lacks a clear methodology to put them into practice. This is a 
reason of many why projects do not reach the expectation of 
their stakeholder. In order to bridge this gap, an 
implementation model has been developed to guide project 
managers implementing their SF. This model consists of five 
enablers, each include specific questions and/or aspects or 
advice to lead the project managers through the 
implementation process.  

VIII. LIMITATIONS AND RECOMMENDATIONS  

This model was developed biased on the idea that the 
implementation of SF generates changes to certain managerial 
aspects by projects and organizations. This model tends to 
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anticipate these changes in construction industry and 
accordingly provides the project manager with solutions or a 
guidance how the solutions might look like.  

Only literature regarding the construction industry had been 
reviewed and experts from the construction industry have been 
interviewed. For these reasons we recommend further and 
wider testing of this concept in other industries.  

ACKNOWLEDGEMENT  

We thank Karl Vossloh Stiftung for financing our research 
project “Ensuring the project success of infrastructure projects 
in Germany”, as part of which this article was written. 
Interviews, which have been conducted to verify parts of this 
concept, were held by Mr. Steffen Löcker and Mrs. Bludan 
Ayub during their master and bachelor theses at the 
department of project management in Kassel University. 

REFERENCES  
[1] B. Flyvbjerg, M. K. Skamris holm, and S. L. Buhl, “How common and 

how large are cost overruns in transport infrastructure projects?,” 
Transp. Rev., vol. 23, no. 1, pp. 71–88, Jan. 2003, doi: 
10.1080/01441640309904. 

[2] F. Brettschneider and W. Schuster, Eds., Stuttgart 21: ein Grossprojekt 
zwischen Protest und Akzeptanz. Wiesbaden: Springer VS, 2013. 

[3] S. Cicmil and D. Marshall, “Insights into collaboration at the project 
level: complexity, social interaction and procurement mechanisms,” 
Build. Res. Inf., vol. 33, no. 6, pp. 523–535, Nov. 2005, doi: 
10.1080/09613210500288886. 

[4] X. Xiaolong, S. Qiping, and R. Zhaomin, “Critical Review of 
Collaborative Working in Construction Projects: Business Environment 
and Human Behaviors,” J. Manag. Eng., vol. 26, no. 4, pp. 196–208, 
Oct. 2010, doi: 10.1061/(ASCE)ME.1943-5479.0000025. 

[5] K. Spang, Ed., Projektmanagement von Verkehrsinfrastrukturprojekten. 
Berlin, Heidelberg: Springer Berlin Heidelberg, 2016. 

[6] A. T. W. Yu and G. Q. P. Shen, “Critical Success Factors of the Briefing 
Process for Construction Projects,” J. Manag. Eng., vol. 31, no. 3, p. 
04014045, May 2015, doi: 10.1061/(ASCE)ME.1943-5479.0000242. 

[7] BMVI, “Reformkommission Bau von Großprojekten Komplexität 
beherrschen – kostengerecht, termintreu und effizient,” Berlin, 
Endbericht, 2015. (Online). Available: 
https://www.bmvi.de/SharedDocs/DE/Anlage/VerkehrUndMobilitaet/ref
ormkommission-bau-grossprojekte-
endbericht.pdf?__blob=publicationFile. 

[8] K. Spang, H. Ehrbar, and A. Elbaz, “Looking for Project Success in 
Infrastructure Projects: How can we achieve it?” ISEC PRESS, 2019, 
doi: 10.14455/isec.res.2019.105. 

[9] G. E. Gibson, Jr., K. T. Irons, and M. P. Ray, “Front End Planning for 
Buildings,” in Building Integration Solutions, Omaha, Nebraska, United 
States, 2006, pp. 1–14, doi: 10.1061/40798(190)41. 

[10] J. Fiedler and A. wendler, “Public Infrastructure Project Planning in 
Germany: The Case of the BER Airport in Berlin-Brandenburg,” Hertie 
School of Governance, Berlin, 2015. Accessed: 20-Aug-2018. (Online). 
Available: https://www.hertie-
school.org/fileadmin/2_Research/2_Research_directory/Research_projec
ts/Large_infrastructure_projects_in_Germany_Between_ambition_and_r
ealities/3_WP_BER_Flughafen_Berlin_Brandenburg.pdf. 

[11] G. Arslan and S. Kivrak, “Critical Factors to Company Success in the 
Construction Industry,” pp. 997–1000, 2008. 

[12] K. K. Tripathi and K. N. Jha, “Determining Success Factors for a 
Construction Organization: A Structural Equation Modeling Approach,” 
J. Manag. Eng., vol. 34, no. 1, p. 04017050, Jan. 2018, doi: 
10.1061/(ASCE)ME.1943-5479.0000569. 

[13] C. Harper and C. Waldrop, “Integrating Project Teams with the Use of 
Partnering,” in Construction Research Congress 2016, San Juan, Puerto 
Rico, 2016, pp. 508–518, doi: 10.1061/9780784479827.052. 

[14] T. W. Yiu, S. O. Cheung, and F. M. Mok, “Logistic Likelihood Analysis 
of Mediation Outcomes,” J. Constr. Eng. Manag., vol. 132, no. 10, pp. 
1026–1036, Oct. 2006, doi: 10.1061/(ASCE)0733-

9364(2006)132:10(1026). 
[15] P. Patanakul, Y. H. Kwak, O. Zwikael, and M. Liu, “What impacts the 

performance of large-scale government projects?,” Int. J. Proj. Manag., 
vol. 34, no. 3, pp. 452–466, Apr. 2016, doi: 
10.1016/j.ijproman.2015.12.001. 

[16] N. D. Long, S. Ogunlana, T. Quang, and K. C. Lam, “Large construction 
projects in developing countries: a case study from Vietnam,” Int. J. 
Proj. Manag., vol. 22, no. 7, pp. 553–561, Oct. 2004, doi: 
10.1016/j.ijproman.2004.03.004. 

[17] C. Wolff, D. Vienken, and J. Hilse, “Deutschlands Aufholjagd im 
Building Information Modeling. Öffentliche Großbauprojekte – ist die 
Zeit der Milliardengräber endlich vorbei?,” 2018. 

[18] J. Ehgartner and P. Fischer, “Konfliktursachen bei der Abwicklung von 
Bauprojekten: Konflikte am Bau sind allgegenwärtig und sind da, um 
von den Projektbeteiligten gelöst zu werden,” in Aktuelle Entwicklungen 
in Baubetrieb, Bauwirtschaft und Bauvertragsrecht, C. Hofstadler, Ed. 
Wiesbaden: Springer Fachmedien Wiesbaden, 2019, pp. 193–208. 

[19] Chan Albert P. C., Scott David, and Lam Edmond W. M., “Framework 
of Success Criteria for Design/Build Projects,” J. Manag. Eng., vol. 18, 
no. 3, pp. 120–128, Jul. 2002, doi: 10.1061/(ASCE)0742-
597X(2002)18:3(120). 

[20] A. G. Sanjuan and T. Froese, “The Application of Project Management 
Standards and Success Factors to the Development of a Project 
Management Assessment Tool,” Procedia - Soc. Behav. Sci., vol. 74, pp. 
91–100, Mar. 2013, doi: 10.1016/j.sbspro.2013.03.035. 

[21] M. B. Pinto and J. K. Pinto, “Determinants of cross-functional 
cooperation in the project implementation process,” Proj. Manag. J., 
vol. 22, no. 2, pp. 13–20, 1991, Accessed: 22-Aug-2018. (Online). 
Available: https://www.pmi.org/learning/library/determinants-cross-
functional-cooperation-team-performance-2076. 

[22] A. Elbaz and K. Spang, “Mapping the success dimensions of the 
infrastructure projects in Germany,” presented at the International 
Project Management Association Research Conference 2017, Korea, 
2018, pp. 1–13, (Online). Available: https:// doi.org/10.5130/pmrp. 
ipmarc2017.5616. 

[23] K. C. Iyer and K. N. Jha, “Factors affecting cost performance: evidence 
from Indian construction projects,” Int. J. Proj. Manag., vol. 23, no. 4, 
pp. 283–295, May 2005, doi: 10.1016/j.ijproman.2004.10.003. 

[24] M. Sözüer and K. Spang, “The Importance of Project Management in 
the Planning Process of Transport Infrastructure Projects in Germany,” 
Procedia - Soc. Behav. Sci., vol. 119, pp. 601–610, Mar. 2014, doi: 
10.1016/j.sbspro.2014.03.067. 

[25] P. Rashvand and M. Zaimi Abd Majid, “Critical Criteria on Client and 
Customer Satisfaction for the Issue of Performance Measurement,” J. 
Manag. Eng., vol. 30, no. 1, pp. 10–18, Jan. 2014, doi: 
10.1061/(ASCE)ME.1943-5479.0000183. 

[26] A. P. C. Chan, D. Scott, and E. W. M. Lam, “Framework of Success 
Criteria for Design/Build Projects,” J. Manag. Eng., vol. 18, no. 3, pp. 
120–128, Jul. 2002, doi: 10.1061/(ASCE)0742-597X(2002)18:3(120). 

[27] J. Webster and L. Rielly, “A library instruction case study: measuring 
success from multiple perspectives,” Res. Strateg., vol. 19, no. 1, pp. 
16–32, Jan. 2003, doi: 10.1016/j.resstr.2003.11.001. 

[28] Luo Lan, He Qinghua, Xie Jianxun, Yang Delei, and Wu Guangdong, 
“Investigating the Relationship between Project Complexity and Success 
in Complex Construction Projects,” J. Manag. Eng., vol. 33, no. 2, p. 
04016036, Mar. 2017, doi: 10.1061/(ASCE)ME.1943-5479.0000471. 

[29] F. Hayfield, “Basic factors for a successful project,” in 6th Internet 
Congress Garmisch-Partenkirchen FRG, 1979, pp. 7–37. 

[30] A. de Wit, “Measurement of project success,” Int. J. Proj. Manag., vol. 
6, no. 3, pp. 164–170, Aug. 1988, doi: 10.1016/0263-7863(88)90043-9. 

[31] D. Baccarini, “Logical Framework Method for Defining Project 
Success,” Proj. Manag. J., vol. 30, no. 4, pp. 25–32, 1999, Accessed: 
28-Jun-2018. (Online). Available: 
https://www.pmi.org/learning/library/logical-framework-method-
defining-project-success-5309. 

[32] A. J. Shenhar, D. Dvir, O. Levy, and A. C. Maltz, “Project Success: A 
Multidimensional Strategic Concept,” Long Range Plann., vol. 34, no. 6, 
pp. 699–725, Dec. 2001, doi: 10.1016/S0024-6301(01)00097-8. 

[33] E. Westerveld, “The Project Excellence Model®: linking success criteria 
and critical success factors,” Int. J. Proj. Manag., vol. 21, no. 6, pp. 
411–418, Aug. 2003, doi: 10.1016/S0263-7863(02)00112-6. 

[34] P. Bannerman, “Defining project success a multilevel framework,” in 
PMI® Research Conference: Defining the Future of Project 
Management, Warsaw, Poland, 2008, Accessed: 23-Aug-2018. (Online). 
Available: https://www.pmi.org/learning/library/defining-project-



International Journal of Architectural, Civil and Construction Sciences

ISSN: 2415-1734

Vol:14, No:4, 2020

145

 

 

success-multilevel-framework-7096. 
[35] Y. J.-T. Zidane, A. Johansen, and A. Ekambaram, “Project Evaluation 

Holistic Framework – Application on Megaproject Case,” Procedia 
Comput. Sci., vol. 64, pp. 409–416, 2015, doi: 
10.1016/j.procs.2015.08.532. 

[36] Netlipse, 10 Years of Managing Large Infrastructure Projects in Europe 
Lessons Learnt and Challenges Ahead. Netherlands: Ovimex B.V. 
Deventer, 2016. 

[37] J. F. Rockart, “Chief Executives Define Their Own Data Needs,” 
Harvard Business Review, 01-Mar-1979. https://hbr.org/1979/03/chief-
executives-define-their-own-data-needs (accessed Jun. 22, 2018). 

[38] J. F. Rockart, “The changing role of the information systems executive: 
A critical success factors perspective,” Sloan Manage, vol. 21, no. 1, pp. 
3–13, 1982, (Online). Available: 
https://dspace.mit.edu/bitstream/handle/1721.1/2010/SWP-1297-
08770929-CISR-085.pdf?sequence=1. 

[39] A. C. Boynton and R. W. Zmud, “An assessment of critical success 
factors,” Sloan Manag. Rev. Pre-1986, vol. 25, no. 4, pp. 17–27, 1984, 
Accessed: 13-Nov-2019. (Online). Available: 
https://www.academia.edu/2346108/An_assessment_of_critical_success
_factors. 

[40] V. Sanvido, Grobler Francois, Parfitt Kevin, Guvenis Moris, and Coyle 
Michael, “Critical Success Factors for Construction Projects,” J. Constr. 
Eng. Manag., vol. 118, no. 1, pp. 94–111, Mar. 1992, doi: 
10.1061/(ASCE)0733-9364(1992)118:1(94). 

[41] S. Rowlinson and P. McDermott, Eds., Procurement Systems: A Guide 
to Best Practice in Construction, 1 edition. London ; New York: 
Routledge, 1999. 

[42] M. Hutchings and J. Christofferson, “Factors Leading to Construction 
Company Success: Perceptions of Small-Volume Residential 
Contractors,” presented at the Proc., ASC Proc. ofthe 37th Annual 
Conf., Associated Schools of Construction (ASC), Fort Collins, 2001, 
pp. 263–270, (Online). Available: 
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.487.6943. 

[43] V. T. Luu, S.-Y. Kim, and T.-A. Huynh, “Improving project 
management performance of large contractors using benchmarking 
approach,” Int. J. Proj. Manag., vol. 26, no. 7, pp. 758–769, Oct. 2008, 
doi: 10.1016/j.ijproman.2007.10.002. 

[44] Y. H. Kwak, Y. Chih, and C. W. Ibbs, “Towards a Comprehensive 
Understanding of Public Private Partnerships for Infrastructure 
Development,” Calif. Manage. Rev., vol. 51, no. 2, pp. 51–78, Jan. 2009, 
doi: 10.2307/41166480. 

[45] S.-R. Toor and S. O. Ogunlana, “Critical COMs of success in large-scale 
construction projects: Evidence from Thailand construction industry,” 
Int. J. Proj. Manag., vol. 26, no. 4, pp. 420–430, May 2008, doi: 
10.1016/j.ijproman.2007.08.003. 

[46] K. Davis, “Different stakeholder groups and their perceptions of project 
success,” Int. J. Proj. Manag., vol. 32, no. 2, pp. 189–201, Feb. 2014, 
doi: 10.1016/j.ijproman.2013.02.006. 

[47] J. Won, G. Lee, C. Dossick, and J. Messner, “Where to Focus for 
Successful Adoption of Building Information Modeling within 
Organization,” J. Constr. Eng. Manag., vol. 139, no. 11, p. 04013014, 
Nov. 2013, doi: 10.1061/(ASCE)CO.1943-7862.0000731. 

[48] A. P. C. Chan, D. Scott, and A. P. L. Chan, “Factors Affecting the 
Success of a Construction Project,” J. Constr. Eng. Manag., vol. 130, 
no. 1, pp. 153–155, Feb. 2004, doi: 10.1061/(ASCE)0733-
9364(2004)130:1(153). 

[49] Y. Chen, Y. Zhang, J. Liu, and P. Mo, “Interrelationships among Critical 
Success Factors of Construction Projects Based on the Structural 
Equation Model,” J. Manag. Eng., vol. 28, no. 3, pp. 243–251, Jul. 2012, 
doi: 10.1061/(ASCE)ME.1943-5479.0000104. 

[50] J. Holohan, “Use of executive information systems in measuring 
business performance,” J. Inf. Technol., vol. 7, no. 3, pp. 177–186, Sep. 
1992, doi: 10.1057/jit.1992.24. 

[51] A. P. C. Chan, D. C. K. Ho, and C. M. Tam, “Design and Build Project 
Success Factors: Multivariate Analysis,” J. Constr. Eng. Manag., vol. 
127, no. 2, pp. 93–100, Apr. 2001, doi: 10.1061/(ASCE)0733-
9364(2001)127:2(93). 

[52] J. K. Pinto and J. G. Covin, “Critical factors in project implementation: a 
comparison of construction and R&D projects,” Technovation, vol. 9, 
no. 1, pp. 49–62, May 1989, doi: 10.1016/0166-4972(89)90040-0. 

[53] S. T. Ng, Z. Tang, and E. Palaneeswaran, “Factors contributing to the 
success of equipment-intensive subcontractors in construction,” Int. J. 
Proj. Manag., vol. 27, no. 7, pp. 736–744, Oct. 2009, doi: 
10.1016/j.ijproman.2008.09.006. 

[54] V. K. Khandelwal and J. Ferguson, “Critical success factors (CSFs) and 
the growth of IT in selected geographic regions,” Proc. 32nd Annu. 
Hawaii Int. Conf. Syst. Sci. 1999 HICSS-32 Abstr. CD-ROM Full Pap., 
vol. Track7, pp. 13-NaN, 1999, doi: 10.1109/HICSS.1999.772760. 

[55] S. McCabe, Benchmarking in Construction, 1st ed. Malden, MA: Wiley-
Blackwell, 2001. 

[56] F. T. T. Phua, “Modelling the determinants of multi‐firm project 
success: a grounded exploration of differing participant perspectives,” 
Constr. Manag. Econ., vol. 22, no. 5, pp. 451–459, Jun. 2004, doi: 
10.1080/0144619042000190243. 

[57] H. I. Benchtell, On Target How to conduct effective business review. 
Berrett-Koehler Publishers, 2002. 

[58] S. H. Park, “Whole Life Performance Assessment: Critical Success 
Factors,” J. Constr. Eng. Manag., vol. 135, no. 11, pp. 1146–1161, Nov. 
2009, doi: 10.1061/(ASCE)CO.1943-7862.0000090. 

[59] S.-O. Cheung, T. S. T. Ng, S.-P. Wong, and H. C. H. Suen, “Behavioral 
aspects in construction partnering,” Int. J. Proj. Manag., vol. 21, no. 5, 
pp. 333–343, Jul. 2003, doi: 10.1016/S0263-7863(02)00052-2. 

[60] J. A. Kuprenas, “Project Management Actions to Improve Design Phase 
Cost Performance,” J. Manag. Eng., vol. 19, no. 1, pp. 25–32, Jan. 2003, 
doi: 10.1061/(ASCE)0742-597X(2003)19:1(25). 

[61] J. Jesson, L. Matheson, and F. M. Lacey, Doing your literature review: 
traditional and systematic techniques. Los Angeles, Calif. ; London: 
SAGE, 2011. 

[62] J. T. O’Connor, J. O. Choi, and M. Winkler, “Critical Success Factors 
for Commissioning and Start-Up of Capital Projects,” J. Constr. Eng. 
Manag., vol. 142, no. 11, p. 04016060, Nov. 2016, doi: 
10.1061/(ASCE)CO.1943-7862.0001179. 

[63] J. Fortune and D. White, “Framing of project critical success factors by a 
systems model,” Int. J. Proj. Manag., vol. 24, no. 1, pp. 53–65, Jan. 
2006, doi: 10.1016/j.ijproman.2005.07.004. 

[64] Lingard Helen, Brown Kerry, Bradley Lisa, Bailey Caroline, and 
Townsend Keith, “Improving Employees’ Work-Life Balance in the 
Construction Industry: Project Alliance Case Study,” J. Constr. Eng. 
Manag., vol. 133, no. 10, pp. 807–815, Oct. 2007, doi: 
10.1061/(ASCE)0733-9364(2007)133:10(807). 

[65] S. Yuzhong, K. T. Yong, Rowlinson Steve, and B. A. J., “Empirical 
Investigation of Factors Contributing to the Psychological Safety 
Climate on Construction Sites,” J. Constr. Eng. Manag., vol. 141, no. 
11, p. 04015038, Nov. 2015, doi: 10.1061/(ASCE)CO.1943-
7862.0001021. 

[66] P. S. W. Fong and C. W. C. Kwok, “Organizational Culture and 
Knowledge Management Success at Project and Organizational Levels 
in Contracting Firms,” J. Constr. Eng. Manag., vol. 135, no. 12, pp. 
1348–1356, Dec. 2009, doi: 10.1061/(ASCE)CO.1943-7862.0000106. 

[67] I. Dikmen, M. T. Birgonul, and S. Kiziltas, “Prediction of 
Organizational Effectiveness in Construction Companies,” J. Constr. 
Eng. Manag., vol. 131, no. 2, pp. 252–261, Feb. 2005, doi: 
10.1061/(ASCE)0733-9364(2005)131:2(252). 

[68] W. Lu, L. Shen, and M. C. Yam, “Critical Success Factors for 
Competitiveness of Contractors: China Study,” J. Constr. Eng. Manag., 
vol. 134, no. 12, pp. 972–982, Dec. 2008, doi: 10.1061/(ASCE)0733-
9364(2008)134:12(972). 

[69] A. T. W. Yu, Q. Shen, J. Kelly, and K. Hunter, “Investigation of Critical 
Success Factors in Construction Project Briefing by Way of Content 
Analysis,” J. Constr. Eng. Manag., vol. 132, no. 11, pp. 1178–1186, 
Nov. 2006, doi: 10.1061/(ASCE)0733-9364(2006)132:11(1178). 

[70] K. S. Chin and T. W. Choi, “Construction in Hong Kong: Success 
Factors for ISO9000 Implementation,” J. Constr. Eng. Manag., vol. 129, 
no. 6, pp. 599–609, Dec. 2003, doi: 10.1061/(ASCE)0733-
9364(2003)129:6(599). 

[71] S. O. Cheung, T. W. Yiu, and M. C. Lam, “Interweaving Trust and 
Communication with Project Performance,” J. Constr. Eng. Manag., vol. 
139, no. 8, pp. 941–950, Aug. 2013, doi: 10.1061/(ASCE)CO.1943-
7862.0000681. 

[72] S. Anderson and A. Oyetunji, “Selection Procedure for Project Delivery 
and Contract Strategy,” in Construction Research Congress, Honolulu, 
Hawaii, United States, 2003, pp. 1–9, doi: 10.1061/40671(2003)83. 

[73] C. L. Menches and A. S. Hanna, “Quantitative Measurement of 
Successful Performance from the Project Manager’s Perspective,” J. 
Constr. Eng. Manag., vol. 132, no. 12, pp. 1284–1293, Dec. 2006, doi: 
10.1061/(ASCE)0733-9364(2006)132:12(1284). 

[74] B.-G. Hwang, X. Zhao, and S. Y. Ong, “Value Management in 
Singaporean Building Projects: Implementation Status, Critical Success 
Factors, and Risk Factors,” J. Manag. Eng., vol. 31, no. 6, p. 04014094, 



International Journal of Architectural, Civil and Construction Sciences

ISSN: 2415-1734

Vol:14, No:4, 2020

146

 

 

Nov. 2015, doi: 10.1061/(ASCE)ME.1943-5479.0000342. 
[75] Y. Chen, D. John, and R. F. Cox, “Qualitatively Exploring the Impact of 

BIM on Construction Performance,” in ICCREM 2018, Charleston, 
South Carolina, 2018, pp. 60–71, doi: 10.1061/9780784481721.007. 

[76] J.-H. Yu and H.-R. Kwon, “Critical success factors for urban 
regeneration projects in Korea,” Int. J. Proj. Manag., vol. 29, no. 7, pp. 
889–899, Oct. 2011, doi: 10.1016/j.ijproman.2010.09.001. 

[77] C. Black, A. Akintoye, and E. Fitzgerald, “An analysis of success factors 
and benefits of partnering in construction,” Int. J. Proj. Manag., vol. 18, 
no. 6, pp. 423–434, Dec. 2000, doi: 10.1016/S0263-7863(99)00046-0. 

[78] K. C. Iyer and K. N. Jha, “Critical Factors Affecting Schedule 
Performance: Evidence from Indian Construction Projects,” J. Constr. 
Eng. Manag., vol. 132, no. 8, pp. 871–881, Aug. 2006, doi: 
10.1061/(ASCE)0733-9364(2006)132:8(871). 

[79] D. K. H. Chua, Y. C. Kog, and P. K. Loh, “Critical Success Factors for 
Different Project Objectives,” J. Constr. Eng. Manag., vol. 125, no. 3, 
pp. 142–150, May 1999, doi: 10.1061/(ASCE)0733-
9364(1999)125:3(142). 

[80] G. L. Abraham, “Critical Success Factors for the Construction Industry,” 
in Construction Research Congress, Honolulu, Hawaii, United States, 
2003, pp. 1–9, doi: 10.1061/40671(2003)63. 

[81] E. Elwakil, M. Ammar, T. Zayed, M. Mahmoud, A. Eweda, and I. 
Mashhour, “Investigation and Modeling of Critical Success Factors in 
Construction Organizations,” in Construction Research Congress 2009, 
Seattle, Washington, United States, 2009, pp. 350–359, doi: 
10.1061/41020(339)36. 

[82] B.-G. Hwang and E.-S. J. Lim, “Critical Success Factors for Key Project 
Players and Objectives: Case Study of Singapore,” J. Constr. Eng. 
Manag., vol. 139, no. 2, pp. 204–215, Feb. 2013, doi: 
10.1061/(ASCE)CO.1943-7862.0000597. 

[83] B. Ozorhon and U. Karahan, “Critical Success Factors of Building 
Information Modeling Implementation,” J. Manag. Eng., vol. 33, no. 3, 
p. 04016054, May 2017, doi: 10.1061/(ASCE)ME.1943-5479.0000505. 

[84] A. C. Badrinath, S. M. Asce, S.-H. Hsieh, and P. D. Candidate, 
“Empirical Approach to Identify Operational Critical Success Factors 
for BIM Projects,” J Constr Eng Manage, vol. 142, no. 3, pp. 1–19, 
2019. 

[85] J. Liu, P. E. D. Love, J. Smith, M. Regan, and P. R. Davis, “Life Cycle 
Critical Success Factors for Public-Private Partnership Infrastructure 
Projects,” J. Manag. Eng., vol. 31, no. 5, p. 04014073, Sep. 2015, doi: 
10.1061/(ASCE)ME.1943-5479.0000307. 

[86] W. Peetawan and K. Suthiwartnarueput, “Identifying factors affecting 
the success of rail infrastructure development projects contributing to a 
logistics platform: A Thailand case study,” Kasetsart J. Soc. Sci., vol. 
39, no. 2, pp. 320–327, May 2018, doi: 10.1016/j.kjss.2018.05.002. 

[87] J.-B. Yang, C.-T. Wu, and C.-H. Tsai, “Selection of an ERP system for a 
construction firm in Taiwan: A case study,” Autom. Constr., vol. 16, no. 
6, pp. 787–796, Sep. 2007, doi: 10.1016/j.autcon.2007.02.001. 

[88] D. Chan and M. Kumaraswamy, “Compressing construction durations: 
lessons learned from Hong Kong building projects,” Int. J. Proj. 
Manag., vol. 20, no. 1, pp. 23–35, Jan. 2002, doi: 10.1016/S0263-
7863(00)00032-6. 

[89] X. Zhao, B.-G. Hwang, S. Pheng Low, and P. Wu, “Reducing 
Hindrances to Enterprise Risk Management Implementation in 
Construction Firms,” J. Constr. Eng. Manag., vol. 141, no. 3, p. 
04014083, Mar. 2015, doi: 10.1061/(ASCE)CO.1943-7862.0000945. 

[90] Y. Le and J. Yoon, “Case Study of Cooperative Transport in Reverse 
Logistics for Efficient Material Recycling in Japan,” in ICTE 2013, 
Chengdu, China, 2013, pp. 379–385, doi: 10.1061/9780784413159.055. 

[91] H. Hjelmbrekke, G. K. Hansen, and J. Lohne, “A Motherless Child–
Why do Construction Projects Fail,” Procedia Econ. Finance, vol. 21, 
pp. 72–79, Jan. 2015, doi: 10.1016/S2212-5671(15)00152-5. 

[92] F. Demachkieh and M.-A. Abdul-Malak, “Degree of Criticality of 
Monitoring and Control to Project Success,” in Construction Research 
Congress 2018, New Orleans, Louisiana, 2018, pp. 389–398, doi: 
10.1061/9780784481271.038. 

[93] L. H. Nguyen, “Relationships between Critical Factors Related to Team 
Behaviors and Client Satisfaction in Construction Project 
Organizations,” J. Constr. Eng. Manag., vol. 145, no. 3, p. 04019002, 
Mar. 2019, doi: 10.1061/(ASCE)CO.1943-7862.0001620. 

[94] PMI, A Guide to the Project Management Body of Knowledge 
(PMBOK® Guide)–Sixth Edition. Project Management Institute, 2017. 

[95] V. S. Anantatmula, “Strategies for Enhancing Project Performance,” J. 
Manag. Eng., vol. 31, no. 6, p. 04015013, Nov. 2015, doi: 
10.1061/(ASCE)ME.1943-5479.0000369. 

[96] M. Hurt and J. Thomas, “Building Value through Sustainable Project 
Management Offices,” Proj. Manag. J., vol. 40, no. 1, pp. 55–72, 2009, 
Accessed: 19-Nov-2019. (Online). Available: 
https://www.pmi.org/learning/library/building-value-sustainable-project-
management-offices-2415. 

[97] J. L. Saliba, Vertragsmanagement: grundlagen zum gesteuerten umgang 
mit vertrgen in unternehmen. S.l.: GABLER, 2019. 

[98] K. E. Weber, “Vertragsinhalte und management,” in Porjektmanagement 
Fachmann, vol. 2, IPMA, 2003. 

[99] M. R. Carter, M. A. Oxenbury, and M. S. Kirby, Practical Contract 
Management. Cambridge: Liverpool Academic Press, 2012. 

[100] R. Schuhmann and B. Eichhorn, “Projekterfolg durch vertragliches 
Management,” Proj. Manag., vol. 2016, no. 4, pp. 57–61, 2015. 

[101] G. Berkel, “Vertragsmanagement,” in Auftrags- und 
Projektmanagement: Mastering Business Markets, 2., vollst. überarb. 
Aufl., Wiesbaden: Springer Gabler, 2013, pp. 173–224. 

[102] R. Schuhmann and B. Eichhorn, Contractual management: managing 
through contracts. 2020. 

[103] M. I. Al Khalil, “Selecting the appropriate project delivery method using 
AHP,” Int. J. Proj. Manag., vol. 20, no. 6, pp. 469–474, Aug. 2002, doi: 
10.1016/S0263-7863(01)00032-1. 

[104] A. Dubois and L.-E. Gadde, “The construction industry as a loosely 
coupled system: implications for productivity and innovation,” Constr. 
Manag. Econ., vol. 20, no. 7, pp. 621–631, Oct. 2002, doi: 
10.1080/01446190210163543. 

[105] E. Westerveld, “The Project Excellence Model®: linking success criteria 
and critical success factors,” Int. J. Proj. Manag., vol. 21, no. 6, pp. 
411–418, Aug. 2003, doi: 10.1016/S0263-7863(02)00112-6. 

[106] Cheng Eddie W. L. and Li Heng, “Analytic Network Process Applied to 
Project Selection,” J. Constr. Eng. Manag., vol. 131, no. 4, pp. 459–466, 
Apr. 2005, doi: 10.1061/(ASCE)0733-9364(2005)131:4(459). 

[107] Y. H. Kwak, J. Walewski, D. Sleeper, and H. Sadatsafavi, “What can we 
learn from the Hoover Dam project that influenced modern project 
management?,” Int. J. Proj. Manag., vol. 32, no. 2, pp. 256–264, Feb. 
2014, doi: 10.1016/j.ijproman.2013.04.002. 

[108] B. Slaghuis, Vertragsmanagement für Investitionsprojekte. Peter Lang 
D, 2005. 

[109] S. Bender and A. Fish, “The transfer of knowledge and the retention of 
expertise: the continuing need for global assignments,” J. Knowl. 
Manag., vol. 4, no. 2, pp. 125–137, Jun. 2000, doi: 
10.1108/13673270010372251. 

[110] R. M. Grant, “Toward a knowledge-based theory of the firm,” Strateg. 
Manag. J., vol. 17, no. S2, pp. 109–122, 1996, doi: 
10.1002/smj.4250171110. 

[111] L. Argote and P. Ingram, “Knowledge Transfer: A Basis for Competitive 
Advantage in Firms,” Organ. Behav. Hum. Decis. Process., vol. 82, no. 
1, pp. 150–169, May 2000, doi: 10.1006/obhd.2000.2893. 

[112] U. Wilkesmann, M. Wilkesmann, and A. Virgillito, “The Absence of 
Cooperation Is Not Necessarily Defection: Structural and Motivational 
Constraints of Knowledge Transfer in a Social Dilemma Situation,” 
Organ. Stud., vol. 30, no. 10, pp. 1141–1164, Oct. 2009, doi: 
10.1177/0170840609344385. 

[113] D. L. Cleland and L. R. Ireland, Project Management: Strategic Design 
and Implementation. McGraw Hill Professional, 2006. 

[114] D. Cho, J. S. Russell, and J. Choi, “Database Framework for Cost, 
Schedule, and Performance Data Integration,” J. Comput. Civ. Eng., vol. 
27, no. 6, pp. 719–731, Nov. 2013, doi: 10.1061/(ASCE)CP.1943-
5487.0000241. 

 
 


