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1 Introduction 

This thesis explores the project management of large megaprojects in the context of a 

power plant built onto a greenfield site. A greenfield plant project is a megaproject char-

acterized by its large scale, and complex venture (Flyvbjerg, 2016). A greenfield plant 

project is not constrained by prior work and is constructed on unused land. Thus, it typi-

cally takes many years to build, and involves multiple public as well as private stakehold-

ers. It may be grouped as well as a program due to its large number of projects. The 

distinct features and complex nature of the greenfield plant project impose unique de-

mands on project and program management processes. 

These project and program management processes aspire to effectively manage the 

plant project during its life cycle in order to directly or indirectly achieve specific objec-

tives, and meet specific criteria within organization’s strategy. However, complex inter-

dependencies between projects hinder the overall efficiency of the management pro-

cesses of the program; therefore, managing the projects’ interdependencies in such a 

large setting requires standardized processes or approaches. 

The management of the interdependencies of these projects generally refers to manag-

ing multiple tasks simultaneously. It therefore encloses the realization of all project ob-

jectives with complete visibility of the on-going activities for the achievement of a high-

quality outcome. 

What’s more, the International Atomic Energy Agency (IAEA, 2012) highlights the im-

portance of coordinating project activities and managing project interfaces inside and 

outside the organization in greenfield plant projects. This coordination and management 

of project activities and interfaces is essential so as to produce a high quality, reliable 

product within the constraints of schedule, budget, and requirements. 

Correspondingly, recent researches acknowledge the fragmented, time pressured work 

nature of multiple projects and, to a major extent, constantly managing situations of cri-

sis. (Gustavsson & Jerbrant 2012) 

Concisely, success in the management of greenfield plant projects requires strong inter-

disciplinary coordination of projects. Thus, this thesis pursues a coordination approach 

for the management of the multi-project interdependencies as program management in 

order to enhance the management of the projects in terms of communication, scope, 

time, and resources. 
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1.1 Business Context 

The case company is a power company established by a consortium of power and in-

dustrial companies. The case company’s business objectives aims at building a new 

greenfield power plant, operating generation assets, and selling power for a competitive 

and reasonable stable price. 

At the moment, the case company’s operations focus on the supervision of the power 

plant project design, quality, and management, as well as the application of various per-

mits and licenses. 

The largest department in the case company’s organization in this phase is the project 

department. The overall structure of the power plant project department is illustrated in 

Figure 1. 

 

Figure 1. The project department organization structure of the case company 
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As perceived from Figure 1, the project department consists of several units. Those units 

are the project management office, contract management unit, engineering unit, and 

construction unit. 

In addition, the project department comprises the project areas of the Steam Island (SI), 

Turbine Island (TI), and the case company’s scope of works as an Owner’s Scope (OS). 

The progress of the project is controlled and monitored within these areas through sev-

eral projects and sub-projects. Those projects and sub-projects are managed from the 

project areas using engineering expertise from the engineering unit. 

1.2 Business Challenge, Objective and Outcome 

The power plant project has a complicated supply chain structure for the case company 

through a turnkey plant supplier, hereinafter referred to as “the supplier”. The supplier is 

using a multitude of sub-suppliers. As of 2018, the total number of sub-suppliers is 524. 

In fact, the responsibility of the design and construction relies on the supplier and its 

supply chain. However, the case company supports the supplier in the planning and co-

ordination of project works in order to ensure a high quality, safe, and reliable plant. For 

that reason and in order to meet its business objectives, the case company is managing 

the power plant project through different projects and sub-projects. 

Yet, operative project management structure is currently not sufficiently clear and inter-

faces between projects as well as sub-projects are not well-defined. This is likely to lead 

to overlapping responsibilities, scope gaps in the projects and time-schedule challenges. 

Given these challenges, the objective of this thesis is to develop an overall coordination 

approach for the case company to integrate the supplier’s different interdependent pro-

jects into program management. The outcome of this thesis is thus a coordination ap-

proach for the management of the multi-project interdependencies. 

1.3 Thesis Outline 

This thesis is organized into seven sections. The first section outlines the organization 

of the thesis in terms of business context, challenge, objective and outcome. Section 2 

sets the framework of this thesis by demonstrating the research methods and materials. 

Furthermore, it established the research approach, and research design along with data 

collection and analysis methods. 
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Section 3 analyses the current state of the case company’s multi-project coordination 

practices. It starts with the overview of this thesis stage, followed by a description of the 

case company’s current project management processes and multi-project coordination 

practices along with strengths and weaknesses. The section ends with the key findings 

from the current state analysis both inside the focus area and outside the focus area. 

Section 4 illuminates the existing knowledge on the greenfield plant project coordination 

in conjunction with the key findings of the current state analysis. This section starts with 

literature covering project management. After that, it scrutinizes literature on the man-

agement of the multi-project interdependencies as a vital function of program manage-

ment. Finally, it concludes with the conceptual framework of this thesis. 

Section 5 describes the building stages of the proposed coordination approach for the 

case company. That consists of improving the project management processes and build-

ing the management process of multi-project interdependencies as part of program man-

agement. The findings of data collection towards building the coordination approach as 

well as the proposal assessment against key findings are described as well. Finally, it 

ends with the initial proposal of the coordination approach. 

Section 6 validates the initial proposal of the coordination approach in terms of the feed-

back received and corrections undertaken. It starts with the overview of the validation 

and feedback stage, and then the validation of the project management parts of the co-

ordination approach are demonstrated. Consequently, developments to the manage-

ment of multi-project interdependencies as part of program management are revealed. 

Lastly, it concludes with the final proposal of the coordination approach. 

Finally, Section 7 summarizes the thesis in addition to managerial implications and prac-

tical recommendations in terms of the most important future next steps and development 

areas. This conclusive section evaluates this thesis against the objective in addition to 

validity, reliability, logic and relevance.  
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2 Method and Material 

This section describes the research method and associated material used in this thesis. 

First, it focuses on the research approach in terms of strategy and methodologies. Sec-

ond, it illustrates the research design stages as well as data utilized and activities in-

volved. Finally, it defines the methods used for the data collection in addition to the 

planned data analysis methods. 

2.1 Research Approach 

Research projects begin with a discussion of a problem or a challenge; where a dis-

course often triggers the researcher’s interest in a topic to be researched. Subsequently, 

the research is concerned with the emergency of theory through the development of 

ideas, the observation of evidences, and the evaluation of results. (Remenyi 2005) 

Following this concept, and after setting out the business challenge, the next step is to 

select the research approach. The research approach explains the strategy as well as 

methodologies employed for this research. 

Baxter and Jack (2008: 544) define the qualitative case study approach as “an approach 

to research that facilitates exploration of a phenomenon within its context using a variety 

of data sources. This ensures that the issue is not explored through one lens, but rather 

a variety of lenses which allows for multiple facets of the phenomenon to be revealed 

and understood.” 

Consistently, Baxter and Jack (2008: 556) expose that a case study enables the re-

searcher to answer “how” and “why” type of questions, while taking into consideration 

how a phenomenon is influenced by the context within which it is situated.  

Moreover, Yin (2011: 307) identifies that a case study may rely on quantitative or quali-

tative data (or both), but usually involves some field-based data. 

Thus, in the context of this study, the qualitative case study approach is selected to tackle 

the business challenge where qualitative field-based data is utilized. Correspondingly, 

the research question is the coordination approach used to manage the interdependen-

cies of the different projects. 

2.2 Research Design 

Certainly, qualitative researchers ought to produce a detailed research design to facili-

tate the coherent and rigorous development of the research project. (Mason 2002: 25) 
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In particular, the research design mosaics all the gathered data in a logical manner to 

the research questions and ultimately relate it to the outcomes. This study’s research 

was designed into five stages. Figure 2 below illustrates these five stages where the 

collected and utilized data are embedded in each stage. 

 

Figure 2. Research design of this thesis 

As perceived from Figure 2, the research design originated from the business objective.  

Precisely, the business objective was perceived from the business challenge as part of 

the first research stage. 

The second stage analyzed the current state of the projects management and coordina-

tion practices inside the case company. Thus, the outcome of this stage was the sum-

mary of the current project management processes and coordination practices along with 

strengths and weaknesses. The third stage identified the existing knowledge of the 

greenfield plant projects coordination in terms of project management and program man-

agement. Literature review in the existing knowledge covered time management as well 

as communication management as part of project management. Furthermore, multi-pro-

ject interdependencies management as part of program management was scrutinized. 

As a result, the outcome of this stage was the conceptual framework. 
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The fourth stage concerned with the proposal building for the case company. This stage 

covered improving project management processes and building the management pro-

cess of multi-project interdependencies. Accordingly, the outcome of this stage was the 

initial proposal for the coordination approach.  

The fifth and last stage validated the initial proposal. This stage covered feedback and 

implementation of project management processes and pilots the management process 

of multi-project interdependencies. Therefore, the final outcome of the research is the 

final proposal of the coordination approach.  

The research utilized three data sets throughout the research project. Thereupon, the 

definition of those three data sets collected and utilized in the research along with the 

collection and analysis methods are described in the next subsection. 

2.3 Data Collection and Analysis 

Data gathered for this study were drawn from a variety of data sources in three data 

collection rounds. Each round produced a set of data corresponding to the research 

stage objective. Detailed data collection information and techniques for the three data 

sets are presented in Table 1 below. 

Table 1. Thesis data plan 

 Content Source Informant Timing Outcome 

DATA 1 

CURRENT 
STATE 

ANALYSIS 

 Description of the 
current projects 
management and 
coordination prac-
tices 

 Strength and weak-
nesses of the cur-
rent processes and 
practices 

 Stakeholder 
Interviews 

 Manage-
ment system 
documents 

 Project Manage-
ment Office 
(PMO) project 
manager 

 Commissioning 
manager 

 Unit manager 

 Project manager 

January-
Mid Feb-

ruary 

Description of 
the current 

projects man-
agement and 
coordination 

practices 
along with 

strengths & 
weaknesses 

DATA 2 

BUILDING 
THE PRO-

POSAL 

 Improving project 
management pro-
cesses 

 Building the man-
agement process of 
multi-project inter-
dependencies 

 Results of 
current state 
analysis and 
literature re-
view 

 Stakeholder 
interviews 

 Stakeholder 
workshop 

 Project manage-
ment office 
(PMO) project 
manager 

 Commissioning 
manager 

 Unit manager 

 Project manager 

March-
April 

The initial pro-
posal of the 
coordination 

approach 

DATA 3 

VALIDA-
TION AND 
FEEDBACK 

 Feedback and im-
plementation of 
project manage-
ment processes 

 Pilot the manage-
ment process of 
multi-project inter-
dependencies 

 Stakeholder 
workshop 

 Proposal 
feedback 

 Engineering 
management 

 Data 1 and Data 
2 participant 

April 

The final pro-
posal of the 
coordination 

approach 
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As realized from Table 1, data for this research was collected in three rounds. In the first 

round, the first set of data (Data 1) was gathered from key stakeholders and analyzed 

as part of the current state analysis stage. In the second round, Data 2 were gathered 

from stakeholder interviews and workshops as part of the building proposal stage. 

In the third round, Data 3 were gathered from key stakeholders as part of the validation 

and feedback to initial proposal stage. It is worth mentioning that new stakeholders were 

added to Data 3 as part of the critique to the initial proposal in order to seek outsider’s 

opinions and take full advantage of the validation and feedback stage. 

As to Data 1, Table 2 presents the detailed techniques used in the data collection for 

Data 1 along with informant’s information, interviews dates, duration, and topics. 

Table 2. Data 1 collection information and techniques 

Informant’s position 
and affiliation 

Data Collected Topic 
Date,       

Duration 
Recorded 

1 
Project Management 
Office (PMO) project 
manager 

Two Interviews, 
face-to-face 

Projects management 
processes and gov-
ernance processes, 
projects life cycle, 

and projects coordi-
nation practices 

12 Jan 2018, 
60 minutes 

field notes 
23 Jan 2018, 
120 minutes 

2 
Commissioning man-
ager 

Interview, face-to-
face 

Project management 
processes, project life 

cycle, and commis-
sioning coordination 

practices 

29 Jan 2018, 
90 minutes 

field notes 

3 Project manager 
Interview, face-to-

face 

Project management 
processes, project life 
cycle, and project co-
ordination practices 

01 Feb 2018, 
50 minutes 

field notes 

4 Unit manager 
Interview, face-to-

face 

Projects management 
processes and gov-
ernance processes, 
and projects coordi-

nation practices 

08 Feb 2018, 
60 minutes 

field notes 

5 

Management system 
documents (plans, 
procedures, and 
manuals) 

Records investi-
gation 

N/A N/A e-format 

As seen in Table 2, different methods were used for the data collection and analysis via 

five interviews as well as studying and investigating management system documents. 
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To recognize different coordination practices in different levels, the interviews were con-

ducted as semi-structured, face-to-face, held on the company premises, with questions 

created in advance. The interviews were logged and field notes taken. 

The first and second interviews were conducted with Project Management Office (PMO) 

project manager responsible for program planning and control, project management pro-

cesses development, and projects structure establishment both internally as well as with 

supplier. 

Later on, the third, fourth, and fifth interviews were conducted with the commissioning 

manager, a plant engneering project manager, and a unit manager representing the 

operative project management level, where their responsibilities include project 

management processes operation in terms of planning, implementation, and control. 

Data 1 included management system document study and investigation. Thus, Table 3 

presents and describes the management system documents.  

Table 3. Management system documents 

Document Name Document Description 

A Organization manual Organization structure, tasks, and responsibilities 

B Program reporting procedure 
Streamline the program reporting by forming project pro-

gress and information channels. 

C Description of project areas Project areas structure, tasks, and responsibilities 

D Sub-area plans Sub-area projects, systems descriptions 

E 
Project management proce-

dure 
Project management processes description 

F Project manual 
Principles, methods, and structure for project manage-

ment 

G 
Project scope management 

procedure 
Manages project scope by ensuring that the scope is as-

signed and the potential changes are analyzed 

H Project plan template Outlines the elements that the project plan covers 

I 
Project management pro-

cesses diagrams 
Projects and sub-projects process description, and own-

ership 

J Commissioning manual Commissioning activities scope, purpose, and guidance 
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As seen in Table 3, a number of internal management system documents were scruti-

nized as well as classified into two categories. The first category encompassed the or-

ganization manuals, plans and descriptions along with program management. Docu-

ments A through D belong to this category. The second category included project man-

agement procedure, project manual, and associated process diagrams. Documents E 

through G belong to this category. 

These documents were analyzed for the current state analysis, Data 1, to acquire an 

overall understanding of the organizations involved in coordination responsibilities. Be-

sides, gaining good insights about project management processes inside the case com-

pany was the second objective. 

These interviews in addition to management system documents were analyzed using a 

thematic content analysis method by interpreting and evaluating textual materials, such 

as field notes, electronic format documents, and oral communication. 

In detail, thematic content analysis assesses views from different groups by developing 

a theory of visualizing and experincing a process. Moreveor, the research decides in 

advance the information needed based on prior categories, or on categories emerging 

as the analysis proceeds. (Lancaster 2009: 162) 

In fact, field notes data consist of specific items, such as events, objects, and opinions. 

Associated with those items contexualized details; therefore, the purpose pf data coding 

it to move to a slightely higher conceptual level that can be further categorized. (Yin 

2011: 187) 

Thematic content analysis starts by coding and organizing the data and addressing the 

cases involved; then, categorizing the data and creating a short description of each case. 

Lastly, the fundamental topics revealed by the interviewee concerning the research issue 

are summarized. (Flick 2009: 318) 

Thematic content analysis for Data 1 interviews was established on pre-defined catego-

ries. The categories covered topics and concepts recognized during the business chal-

lenge and objective stage. Those categories are project management processes, and 

coordination practices. 

In the next round, the second set of data (Data 2) was collected as part of the building 

the proposal stage. This data gathered the results of the current state analysis and liter-

ature review along with a stakeholder interview and workshop. 

Regarding Data 2, Table 4 presents the detailed techniques used in the data collection 

for Data 2 along with informant’s details, dates, duration, and topics. 
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Table 4. Data 2 collection information and techniques 

Informant’s position 
and affiliation 

Data Collected Topic 
Date,       

Duration 
Recorded 

1 
Project Management 
Office (PMO) project 
manager 

Three interviews, 
face-to-face 

Time management as 
part of project man-

agement 

23 Mar 2018, 
60 minutes 

field notes 

Communication man-
agement as part of 

project management 

29 Mar 2018, 
90 minutes 

Management of multi-
project interdepend-
encies as part of pro-
gram management 

12 Apr 2018, 
60 minutes 

2 

Project Management 
Office (PMO) project 
manager 

Commissioning man-
ager  

Unit manager 

Project manager 

Workshop, face-
to-face 

The initial proposal of 
the coordination ap-

proach 

17 Apr 2018, 
60 minutes 

field notes 

As shown in Table 4, different methods were used for the data collection via three inter-

views and workshop in the form of suggestions. So as to build the initial proposal of the 

coordination approach. The interviews were conducted as semi-structured, face-to-face, 

held on the company premises, with the initial proposal of the coordination approach 

created in advance based on literature and best practices identified in literature review 

stage. The interviews and workshop were logged and the field notes taken. 

The three interviews enclosed the key findings groups discovered in current state anal-

ysis stage. The workshop covered the initial proposal of the coordination approach co-

creation with key stakeholders. Data 2 detailed findings are presented as part of the initial 

proposal of the coordination approach in Section 5. 

In the next round, the third set of data (Data 3) was collected during the validation and 

feedback stage. This data included stakeholder workshop and proposal feedback. The 

stakeholder for this round included engineering management as part of the critique to 

maximize the return from the validation and feedback stage. The final data was collected 

when receiving feedback for the proposal from key stakeholders inside the case com-

pany. 

As to Data 3, Table 5 presents the detailed techniques used in the data collection for 

Data 3 along with informant’s details, dates, duration, and topics. 
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Table 5. Data 3 collection information and techniques 

Informant’s position 
and affiliation 

Data Collected Topic 
Date,       

Duration 
Recorded 

1 

Engineering man-
ager  

Quality management 
expert 

Workshop, face-
to-face 

Feedback to the initial 
proposal of the coor-

dination approach 

20 Apr 2018, 
60 minutes 

field notes 

2 

Project Management 
Office (PMO) project 
manager 

Commissioning man-
ager  

Unit manager 

Project manager 

Initial proposal 
feedback 

Feedback to the initial 
proposal of the coor-

dination approach 
N/A e-format 

As described in Table 5, different methods were used for the data collection via workshop 

and proposal feedback in the form of improvement suggestions. With the aim of building 

the final proposal of the coordination approach, the workshop were conducted as semi-

structured, face-to-face, held on the company premises, with the initial proposal of the 

coordination approach created in advance resulting from the initial proposal of the coor-

dination approach building stage. The workshop and proposal feedback were noted as 

improvement suggestions to the initial proposal. These improvement suggestions are 

later implemented to form the final proposal of the coordination approach. Data 3 detailed 

findings are presented as part of the final proposal of the coordination approach in Sec-

tion 6. 

The majority of data analysis was conducted during the current stage analysis stage; 

henceforth, the analysis footsteps, and findings of the current state analysis stage are 

presented in the next section.  
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3 Current State Analysis of Coordination Practices of Projects 

This section presents the current state analysis of the project management processes 

as well as coordination practices in the case company under study. First, it overviews 

the footsteps of the current state analysis conducted, the rationale behind the choices 

made, and the objectives sought after. 

After that, it illustrates the description and analysis of the current project management 

processes. Furthermore, the description and analysis of the current coordination prac-

tices are presented. Subsequently, strengths and weaknesses of the current coordina-

tion practices are identified. Finally, this section ends with key findings discovered from 

the current state analysis both outside the focus area and inside the focus area. 

3.1 Overview of Current State Analysis Stage 

The current state analysis was conducted through one-to-one interviews with selected 

key stakeholders covering the entire project management spectrum in the case 

company. In addition, existing management system documents were studied and 

analyzed. 

The case company does not possess a documented approach or a process for 

coordination between projects as well as sub-projects. Hence, as such, coordiantion 

does not represent a standardized process. Therefore, to map how coordination 

practices have been conducted in the case company, interviewees from different project 

management levels were selected. 

The current state analysis was constructed as follows. Firstly, the Project Management 

Office (PMO) project manager representing the program management level in the case 

company was interviewed in order to gain insights of the current projects management, 

and projects governance processes in practice. 

Secondly, the project management processes identified from the first and second inter-

view formed a basis for the third, fourth, and fifth round of interviews. Those interviews 

were conducted with the commissioning manager, a project manager, and a unit 

manager representing the operative project management level in the case company. 

Those interviews were conducted so as to clearly identify challenges in the project man-

agement processes and coordination activities. 

Alongside the interviews conducted, existing management system documents were 

studied to check for consistency or gaps with case company’s practices as well as to 

acquaint projects’ life cycle description along with roles and responsabilities. 
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The objective of the current state analysis was to clarify how the coordination practices 

are currently performed at the case company. The following subsections describe the 

current project management processes as well as coordination practices in more detail. 

3.2 Description and Analysis of the Current Project Management Processes 

This section presents the results found, and the analysis made during the interviews con-

ducted within the case company concerning the current project management processes. 

For an effective start of the current state analysis stage, the first and second interviews 

with the Project Management Office (PMO) project manager were analyzed. Additionally, 

the project management manual, procedure, and processes were scrutinized. That re-

sulted in realizing the overall projects breakdown structure of the power plant program 

as illustrated in Figure 3. 

 

Figure 3. Projects breakdown structure 

As demonstrated in Figure 3, the power plant program is separated into three types of 

projects. The first type is the power plant project. The second type is the related projects 

to the power plant project, such as fuel project and waste project. The third type is the 

projects related to the organization development. 
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Following the organization structure presented in Figure 1, the main areas classified un-

der the power plant project are plant engineering, Steam Island (SI), Turbine Island (TI), 

and Owner Scope (OS). Each area is managed by director, unit managers, and project 

managers. Moreover, each area is further broken down to several projects and sub-pro-

jects. 

Therefore, the case company has several levels of project and sub-projects that require 

strong planning and managing interdependent tasks simultaneously. This research is 

focused on those projects and sub-projects under the power plant project, since the rest 

of the projects are relatively independent from the power plant project. 

The interviews and management system documents were further analyzed to identify the 

project management processes as well as liaison to the organization’s strategy as shown 

in Figure 4.
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Figure 4. Project management processes 
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As demonstrated in Figure 4, the case company has project management processes 

defining the project life cycle based on ISO 21500 standard - guidance on project man-

agement (ISO 2012). 

The project management processes start by program planning from strategy to the pro-

gram management, where it further initiates the project and follow up with the project 

planning. For instance, project planning could initiate a sub-project, if necessary and 

based on scope. The project phases flow from initiating to planning then to implementing 

and further to controlling. During the controlling phase, steering and progress reporting 

connects the project to the strategy via program steering. Finally, the project phases end 

with closing. 

It is worth mentioning that the project owner is responsible for the project initiation, 

budget, and monitoring, where the project owner can be an area director or an engineer-

ing director as identified in Figure 3. However, the project manager is responsible for the 

project planning, implementation, and control. Identically, the project manager can act 

as a project owner for the sub-project as well. For more details, each phase of the project 

is further explained and its process is mapped in the subsequent subsections. 

3.2.1 Project Initiating Process 

The project initiating process is used to start a project, to define project objectives and 

to authorize the project manager to proceed with the project work. Figure 5 maps the 

project initiating process starting from program management until the project planning 

phase. 

 

Figure 5. Project initiating process 



18 

 

 

As mapped in Figure 5, the project initiation phase starts by issuing a project from the 

program management via a project scope description. Then, the project director as well 

as Project Management Office (PMO) review the project scope description. If approved, 

a project owner and project manager are appointed, assigned, and informed. Lastly, the 

projects database are updated accordingly and project planning process starts. 

3.2.2 Project Planning Process 

The project planning process is used to develop project planning in detail. This is done 

in order to establish bases against which project implementation could be managed and 

project performance could be measured and controlled. Figure 6 maps the project plan-

ning process starting from project authorities defined in the project initiating phase until 

the project implementing phase.
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Figure 6. Project planning process 
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As mapped in Figure 6, project planning is the responsibility of the project manager. To 

elaborate, the project planning phase consists of defining scope and life cycle. It is fol-

lowed by approving the time schedule with project management office (PMO). Later on, 

the project organization is defined, and a staff plan is created. This staff plan is commu-

nicated with the line organization to assign resources from the engineering unit. Addi-

tionally, the project manager identifies risks, defines quality management, and plans for 

communication. The project planning phase ends with drafting a project plan and ap-

proving it with the project owner, then publishing it. That is where the project implement-

ing phase starts. 

3.2.3 Project Implementing Process 

The project implementing process is used to perform the project activities in accordance 

with the project plans. Figure 7 maps the project implementing process starting from 

project plan defined in the project planning phase. 

 

Figure 7. Project implementing process 

As mapped in Figure 7, project manager’s activities commence with initiating a kick-off 

meeting where the Project Management Office (PMO) assesses and participates. In par-
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allel and during project team implementation, the project manager manages communi-

cation as well as the project team; moreover, the project manager conducts quality as-

surance and directs project work. That is where the project controlling process is linked. 

3.2.4 Project Controlling Process 

The project controlling process is used to monitor, measure and control project perfor-

mance against the project plan. Figure 8 maps the project controlling process starting 

from project work defined in the project implementing phase till the project closing phase. 

 

Figure 8. Project controlling process 

As mapped in Figure 8, the project manager controls the schedule with the help of the 

Project Management Office (PMO). Also, the project manager controls requirement 

changes and gets an approval from the project owner. In addition, the project manager 

controls scope changes with the Project Management Office (PMO) in order to be esca-

lated to the program steering. At all times, the project manager controls project supplies 

as well as project risk. At this point, if the project deliverables are met according to the 

project plan, the project moves to the closing process. 
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3.2.5 Project Closing Process 

The project closing process is used to formally terminate the project, and to provide les-

sons learned. Figure 9 maps the project closing process starting from controlling project 

performance defined in the project controlling phase till the ‘project closed’ status. 

 

Figure 9. Project closing process 

As mapped in Figure 9, the project manager issues the closing report to the project 

owner. In effect, the project owner approves deliverables and publishes the closing re-

port. At the same time, the project manager reports lessons learned and communicate 

project closure. Correspondingly, the Project Management Office (PMO) updates the 

projects’ database. That is where the project is officially declared as closed. 

3.3 Description and Analysis of the Current Multi-Project Coordination Practices 

This section presents the results found, and the analysis made during the interviews con-

ducted within the case company concerning the current multi-project coordination prac-

tices. 

After merging Figure 3 of the projects breakdown structure and Figure 4 of the project 

management processes, the gap in the multi-project coordination became evident. In 

particular, Project Management Procedure expected prospective significant amount of 

interface and coordination management of the projects during the project planning phase 

by stating that  
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“Projects have a significant amount of interfaces. Project managers define 

needs for inputs, to whom they produce deliverables, and with whom they 

coordinate required common practices and applications.” 

Project Management Procedure, Project Planning Phase 

What is more, during the project controlling phase, only scope changes are reported to 

the program steering group, whereas the project manager’s responsibility is to manage 

these coordination activities without a standardized process for the management of the 

interdependencies among projects as well as sub-projects as indicated below: 

“Responsibility of the Project Manager is to keep the scope up-to-date and 

in line with other projects.” 

Project Management Procedure, Project Planning Phase 

Evidently, the interdependencies of the projects are not well defined and planned during 

the project planning phase. In addition, the project scope in terms of activities expand 

throughout the implementation phase. Furthermore, in the greenfield power plant project 

under study here, the number of projects and sub-projects is enormous. It consists of 

numerous coordination activities on project owners and project managers.  

Those coordination activities are based on communication means, such as personal con-

versations, workshops, workgroups, meetings, and e-mails; therefore, coordination prac-

tices distinguished from one unit to another and even from team to team. 

For instance, unit managers may appoint specific coordinators and/or interface engi-

neers to assist in coordination activities; specifically, in meetings which is the most com-

mon coordination means with the supplier, and personal conversations as the most com-

mon coordination means within the case company. 

Indeed, the below responses of three interviewees show the lack of a standardized pro-

cess or formal approach; in addition to the difficulty of the communication based ap-

proach for managing the multi-project interdependencies. 

“Project managers, unit managers, and area managers communication is 

the coordination approach used presently. Currently it is not working per-

fectly but it is the method.” 

Interviewee 1, PMO Project Manager 
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“Challenge is to keep people in the loop, even to keep myself in the loop, 

every now and then, they discuss issues without my participation.” 

Interviewee 3, Project Manager 

“We are having lot of meetings and several cases I have noticed that the 

same issues are handled in several meetings (and not always with the right 

persons participating).” 

Interviewee 4, Unit Manager 

As a first attempt for resolution, the project areas (NI, TI, and OS), identified in Figure 1 

and Figure 3, reorganized to include unit managers between area director (project 

owner) and project managers. Unit managers’ responsibilities include technical coordi-

nation between project managers, as well as between other units. 

In addition, several technical coordination groups are established, chaired by the project 

director and its members including area directors, engineering director, unit managers, 

and other responsible persons depending on the handled issues. To demonstrate, Figure 

10 shows these different coordination levels along with the responsibilities. 

 

Figure 10. Coordination levels and responsibilities 

As described in Figure 10, the first level is the project manager’s coordination between 

systems under the same project or with other project under the same unit. The second 

level is the unit manager’s coordination with other units under the same project area or 

between projects under different project areas. The focus of this thesis is on these two 

levels of coordination. 
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The third level is for the technical solutions and approaches coordination by technical 

coordination teams. The fourth level is for project ownership and conflict management 

by area director. It is worth mentioning that special core tasks can be also initiated for 

distinct purposes in case of multidisciplinary and time limited tasks. And as a result of a 

core task, a new project can be initiated by area director. 

The fifth and last level is for the project management team to coordinate between the 

power plant project and related projects as well as development projects as shown in 

Figure 3. 

Despite of all the changes mentioned, the coordination practices still constitute a problem 

for the case company. Besides, newly created levels of organizational hierarchy and 

groups led to overlapping responsibilities and/or scope gaps as well as hindering the 

overall program progress. 

3.4 Strengths and Weaknesses of the Current Processes and Practices 

In conjunction with the current project management processes as well as the current 

multi-project coordination practices, several strengths and weaknesses were discovered 

as presented in Figure 11.
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Figure 11. Strengths and weaknesses of the current coordination practices 
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As illustrated in Figure 11, the strengths and weaknesses are distributed over the project 

management processes and multi-project coordination practices. Four strengths and five 

weaknesses were revealed under the category of the project management processes. 

Strengths include the availability of links between projects planning and organization 

strategy; moreover, the projects’ scope of works is allocated to smaller sub-projects for 

better coordination. Additionally, the availability of project plans as well as collection of 

lessons learned are identified as strengths. 

The weaknesses include the lack of supplier control in the projects governance process. 

Likewise, the supplier’s project management processes are not yet lucid and project 

management processes are highly dependent on the supplier's processes; therefore, 

project management processes are relatively loose. 

Accordingly, the vagueness of project breakdown structure as well as project activities 

augmentation as the project proceeds are identified as weaknesses. Correspondingly, 

project activities concerning project interfaces are not well-planned. 

Meanwhile, three strengths and five weaknesses were discovered under the coordina-

tion practices category. The first strength is the simplicity of project initiation in case of 

interdependent projects works. The second strength is the availability of various technical 

coordination groups for interdisciplinary works. The third strength is the recognition of 

coordination activities in responsibilities. 

On the other hand, weaknesses include the uncontrolled communication based coordi-

nation activities in spite of the availability of manage communication and stakeholders’ 

management task in the project planning process. As a consequence, a conflict in coor-

dination with supplier between different projects as well as units was recognized. These 

two weaknesses propagated to the coordination practices as a result of weaknesses in 

the project management processes. 

Similarly, multi-project interdependencies are identified based on intuition and technical 

knowledge in addition to the impreciseness in priority setting were acknowledged as 

weaknesses in the coordination practices. That constituted several project delays be-

cause of delayed recognition of interdependencies. 

Last of all, and as identified in the coordination levels shown in Figure 10, several levels 

of organizational hierarchy, such as unit managers, interface engineers were supple-

mented to the organization to cover the management of multi-project interdependencies. 
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3.5 Key Findings from the Current State Analysis 

This section provides an overview of the key findings regarding strengths and weak-

nesses identified in the current state analysis stage. In particular, the main strengths of 

the current multi-project coordination practices should be reinforced and weaknesses 

should be improved. Furthermore, some of the current strengths contributed to the pro-

posed coordination approach. 

Some of those key findings are outside the focus area of this thesis; however, improve-

ments on those key findings would certainly contribute to the coordination approach ef-

ficiency and effectiveness. Those key findings are presented in the next subsection. The 

rest of the key findings inside the thesis focus area are presented in Section 3.5.2 

3.5.1 Key Findings outside the Focus Area 

This section offers a set of key findings outside this thesis focus area. Three out of ten 

key findings are characterized to be outside the focus area. Those key findings could be 

considered in further research projects. 

Developing supplier control processes as part of the project governance processes con-

stitute a problem for the case company. Specifically, in the case of a turnkey project 

where the supplier has the full responsibility of engineering, procurement, construction, 

and management. 

Additionally, the reliance of project management processes on the supplier’s project 

management processes needs to be investigated. That is particularly in the case of a 

turnkey project where the contractual obligation with the supplier includes project man-

agement responsibility.  

As an example, supply chain management in projects is the sole responsibility of the 

supplier; therefore, different sub-suppliers under the project or sub-project are identified 

and managed through the supplier. 

Lastly, the projects’ breakdown structure along with work breakdown structure is not ob-

vious at the moment; however, both the case company and the supplier are working on 

that subject. Precisely, instituting a clear product breakdown structure for a greenfield 

power plant becomes an essential demand in order to contribute to the effectiveness of 

the project management processes. 
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3.5.2 Key Findings inside the Focus Area 

The rest of the weaknesses, of which there are seven in all, are covered under this thesis 

focus area. Those key findings revealed weaknesses in both the project management 

processes and the multi-project coordination practices. Furthermore, weaknesses are 

further classified into three groups. These three groups are driven from the challenges 

of the current project management processes and multi-project coordination practices 

inside the case company. Besides, these groups compromise the general subjects for 

further examination in the literature. As presented in Figure 12, the groups are time man-

agement, management of the multi-project interdependencies, as well as communication 

management. 

 

Figure 12. Grouping of key findings from the current state analysis 

As Figure 12 illustrates, the key findings are distributed over the three groups. Deliber-

ately, the management of the multi-project interdependencies is prioritized over the other 

two. Nevertheless, sorting out time management, as well as communication manage-

ment, as part of project management processes, contributes to finding a solution for the 

management of the multi-project interdependencies. 

Those three groups of key findings form the basis for the existing knowledge exploration 

and the conceptual framework construction research stage. This research stage is com-

prehensively explained in the next section. 
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4 Existing Knowledge on Greenfield Plant Projects Coordination in Rele-

vant Literature 

This section captures the existing knowledge and best practices in the coordination of 

the greenfield plant projects. Following the key findings identified in the previous section, 

this section starts with literature covering project management in terms of time manage-

ment as well as communication management. 

Afterwards, it scrutinizes literature on the management of the multi-project interdepend-

encies as a vital function of program management. Finally, it concludes with the concep-

tual framework of this thesis. 

4.1 Project Management: Time and Communication 

This section explores the existing knowledge in project management via project man-

agement standards, methodologies, and best practices.  

Following the project management framework in the case company, the International 

Organization for Standardization (ISO) standard on guidance for project management 

(ISO 21500) is examined. Besides, Project Management Institute (PMI) standard for pro-

ject management is explored as well in order to provide an alternative standpoint. 

While standards provide a foundation and guidelines for project management, different 

methodologies and tools can be used too and in harmony with the standards. One of 

those methodologies is PRojects IN Controlled Environments (PRINCE2) that is exam-

ined as well. Therefore, the structure of this section contains the standards view point as 

well as the methodology and ends with the best practices for each topic. This structure 

applies as well for time management and communication management as part of the 

project management. 

PMI (2013: 5) defines project management as the application of knowledge, skills, tools, 

and techniques to project activities to meet the project requirements. Project manage-

ment is accomplished through the application and integration of the project management 

processes. Those processes provides a set of activities required to manage the project. 

ISO (2012: 25) categorizes project management processes into three types. The first 

type is the processes, which are specific to project management and determine how the 

activities selected for the project are managed. The second type is the delivery pro-

cesses, which are not unique to project management, which result in the specification 

and provision of a particular product, or service. The third type is support processes, 
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which are not unique to project management and which provide relevant and valuable 

support to product and project management processes.  

Alternatively, PMI (2013: 50) maps project management processes into five groups so 

as to ensure the effective flow of the project as shown in Figure 13 

 

Figure 13. Project management process groups (PMI 2013: 50) 

As mapped in Figure 13, project management process groups are initiating, planning, 

executing, monitoring and controlling, as well as closing. Notably, the project manage-

ment processes and its process groups are presented as discrete processes with well-

defined interfaces. Yet, those processes in practice overlap. 

The initiating process group consists of those processes performed to define a new pro-

ject or a new phase of an existing project by obtaining authorization to start the project 

or phase. The planning process group consists of those processes performed to estab-

lish the total scope of the effort, define and refine the objectives, and develop the course 

of action required to attain those objectives. The executing process group consists of 

those processes performed to complete the work defined in the project management 

plan to satisfy the project specifications. (PMI 2013: 55) 

The monitoring and controlling process group consists of those processes required to 

track, review, and orchestrate the progress and performance of the project; identify any 

areas in which changes to the plan are required; and initiate the corresponding changes. 

The closing process group consists of those processes performed to conclude all activi-

ties across all project management process groups to formally complete the project, 

phase. (PMI 2013: 57) 
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Typically, the project is identified by a project life cycle. A project life cycle is the series 

of phases that a project passes through from its initiation to its closure. The phases are 

generally sequential, and their names and numbers are determined by the management 

and control needs of the organizations involved in the project, the nature of the project 

itself, and its area of application. The phases can be broken down by functional or partial 

objectives, intermediate results or deliverables, specific milestones within the overall 

scope of work or financial availability. Phases are generally time bounded with a start 

and ending or control point. The project life cycle can be determined or shaped by the 

unique aspects of the organization, industry, or technology employed. The life cycle pro-

vides the basic framework for managing the project. (PMI 2013: 38) 

When the project is divided into phases, the process groups interact within each phase; 

since the process groups are not project life cycle phases. In fact, it is possible that all 

process groups could be conducted within a phase. As projects are separated into dis-

tinct phases, such as concept development, design, build, or test. All of the process 

groups would normally be repeated for each phase until the criteria for phase completion 

have been satisfied. (PMI 2013: 52) 

Similarly, APM (2012: 26) defines the project life cycle as the inter-related phases of a 

project to govern the progression of work. In addition, a project life cycle can take various 

forms to suit the context. 

Typically, large and complex projects are frequently executed in an iterative fashion to 

reduce risk by allowing the team to incorporate feedback and lessons learned between 

iterations. Iteration here means repeating project activities as the project team’s under-

standing of the product increases. (PMI 2013: 45) 

When it comes to methodology, PRINCE2 classifies project management areas into 

plan, delegate, monitor, and control. Those project management areas are adjacent to 

project management process groups in PMI standard. In particular, PRINCE2 integrates 

project management processes along with seven principles, themes, and project envi-

ronment. The principles are the core concepts used in the methodology. The themes are 

the recommendations on how to perform project management processes. Whereas, the 

project environment shows how to tailor the methodology to each specific project. 

PRINCE2 process model is depicted in Figure 14. 
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Figure 14. PRINCE2 process model (Hinde 2012: 15) 

As illustrated in Figure 14, there are three horizontal rows that correspond to the project 

management structure. Those levels are project board representing direction, project 

manager representing management, and team manager representing delivery. Corre-

spondingly, the seven project management processes used in this approach consist of 

starting up a project, directing a project, initiating a project, controlling a stage, managing 

product delivery, managing a stage boundaries, and closing a project. (Hinde 2012: 28) 

On the other hand, in order to identify the project management processes along with the 

methodology for a specific project, PMI (2013: 63) identifies project integration manage-

ment processes as the means to coordinate the various processes and project manage-

ment activities. As part of the integration management processes, project management 

plan development is the process of defining, preparing, and coordinating all subsidiary 

plans and integrating them into a comprehensive project management plan. Figure 15 

demonstrates the data flow diagram of project management plan development. 

 

Figure 15. Develop a project management plan process: inputs, tools & techniques, and outputs 
(PMI 2013: 72) 

As demonstrated in Figure 15, inputs to project management plan comprise project char-

ter that defines the high level boundaries of the project as well as output from all other 
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planning processes. Additionally, the enterprise environmental factors and the organiza-

tional process assets are used as well. Enterprise environmental factors contain industry 

standards, information systems, and organizational structure. Organizational process as-

sets contain standardized guidelines, work instructions, project management plan tem-

plate, change control procedures, and lessons learned. 

Expert judgement and facilitation techniques are utilized as tools and techniques to de-

velop the project management plan. Expert judgement is utilized to tailor the process to 

meet the project needs, develop technical and management details, and determine re-

sources and skill levels needed to perform project work. Facilitation techniques are the 

tools used to guide the development of the project management plan, such as brain-

storming, conflict resolution, problem solving, and meeting management. 

The final project management plan includes the project’s scope, schedule, and cost. It 

may also include a life cycle selected for the project and the processes that will be ap-

plied to each phase; furthermore, it includes a description of how the selected processes 

will be used to manage the specific project, including the dependencies and interactions 

among those processes and the essential inputs and outputs. 

Subsidiary plans can also be included to this development, such as scope management 

plan, schedule management plan, communication management plan, and stakeholder 

management plan. 

In fact, due to the potential for change in projects, the development of the project man-

agement plan is an iterative activity and is progressively elaborated throughout the pro-

ject’s life cycle. Progressive elaboration involves continuously improving and detailing a 

plan as more detailed and specific information and more accurate estimates become 

available. For projects that exist in the context of a program, project management plan 

is developed in consistent with the program management plan. (PMI 2013: 74) 

While the project management plans are primary documents used to manage the project, 

other project documents are also used. Those project documents may include activity 

list, activity attributes, activity duration estimates, and milestone list (PMI 2013: 78) 

Updates arising from approved changes during the project may significantly impact parts 

of the project management plan and the project documents. Those update are docu-

mented to the project management plan or to various project documents. 

In terms of best practices in complex projects, Dinsmore & Cabanis-Brewin (2014: 47) 

provide typical elements to be included in the project management plan. Those elements 

include mission and objectives, work scope, planning basis, work breakdown structure, 
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resource plan, logic and schedules, risk analysis and contingency plan, quality and 

productivity plan, in addition to documentation and configuration management plan.  

After exploring the project management literature and its processes in this section and 

following the key findings from the current state analysis stage, time management as 

well as communication management are studied in more detail in the next two subsec-

tions. 

4.1.1 Time Management 

Time management includes the processes required to manage the completion of the 

project on time. Precisely, In order to manage the project efficiently during the project life 

cycle, a set of activities should be performed in each phase, thus a project phase is a 

collection of logically related project activities. Project phases usually completed sequen-

tially, but it can overlap too. Project phases are collectively known as the project life 

cycle. This structure allows the project to be easily and efficiently managed, planned, 

and controlled through logical subsets. (PMI 2013: 41) 

In particular, PMI standard and PRINCE2 methodology share two key features. Firstly, 

projects are delivered in stages, and secondly, certain common project management 

processes run across these stages. 

In detail, according to (Hinde 2012: 24), one of the PRINCE2 principles is managed by 

stages principle. This principle ensures that projects are divided into number of time pe-

riods called stages. The project is planned, managed, and controlled in a stage-by-stage 

basis. At the end of each stage, the project board assesses the performance of the last 

stage, and plans for the next stage, then decides whether to proceed with the next stage 

or not. Stages have a high-level project plan for the whole project and a very detailed 

plan for the current stage, also, they make sure that the plans for future stages can also 

learn from previous stages. 

As established, the decomposition of the project to stages requires defining and se-

quencing activities as parts of the time management. Therefore, each of those processes 

is described below in details. 

Defining activities is the process of identifying and documenting the specific actions to 

be performed to produce the project deliverables. Figure 16 demonstrates the data flow 

diagram of that process. 
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Figure 16. Define activities process: inputs, tools & techniques, and outputs (PMI 2013: 150) 

As demonstrated in Figure 16, inputs to define activities include schedule management 

plan and scope baseline. Those plans prescribe the level of detail necessary to manage 

the work as well as the project work breakdown structure (WBS), project deliverables, 

constraints, and assumptions. Besides, enterprise environment factors and organiza-

tional process asset are used as well as described in project management plan develop-

ment process. 

Tools and techniques used to define activities contain decomposition, rolling wave plan-

ning, and expert judgement. In detail, decomposition is a technique utilized for dividing 

the project scope and project deliverables into smaller manageable parts where the final 

outputs of this process is defined as activities rather than deliverables.  

Rolling wave planning is an iterative planning technique in which the work to be accom-

plished in the near term is planned in detail, while the work in the future is planned at a 

higher level. Expert judgement is utilized from the project team members or other experts 

who are experienced and skilled in developing detailed project scope and activities allo-

cation. 

The define activities process outputs comprise the activity list along with activity attrib-

utes, and the milestone list. Comprehensively, the activity list is a comprehensive list that 

includes all schedule activities required on the project. The activity list also includes the 

activity identifier and a scope of work description for each activity in an adequate detail 

understandable to the project team members. Each activity has a unique title that de-

scribes its place in the schedule. (PMI 2013: 152) 

Activities have durations, during which the work of that activity is performed, and may 

have resources and costs associated with that work. Activity attributes extend the de-

scription of the activity by identifying the multiple components associated with each ac-

tivity. The components for each activity evolve over time. During the initial stages of the 

project, they include the activity identifier, and activity label or name, and when com-

pleted, may include activity codes, activity description, predecessor activities, successor 
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activities, logical relationships, leads and lags, resource requirements, imposed dates, 

constraints, and assumptions. As a final output, a milestone list is a list identifying all 

project a significant points or events in a project and indicates whether the milestone is 

mandatory or not. (PMI 2013: 153) 

Activities identification best practice suggests to understand the issues that currently ex-

ist and exactly what the project is expected to deliver. These steps are forerunners to 

define activities process. These steps will support in identifying the interdependencies 

among activities. Thus, start from the beginning, not the end, and resist the temptation 

to focus only on dates; although later it will be necessary to come back and look at how 

the “realistic” plan fits into the project. At this point, it is not imperative to have the entire 

team available, as the focus is not on creating dependencies. The lead of each project 

area can provide enough input to develop and define those activities. (Dinsmore & 

Cabanis-Brewin 2014: 87) 

Besides, Gustavsson & Jerbrant (2012) highlight the importance of a task list as an al-

ternative form of activity list in multi-project work. A task list is an aid to stage-gate-mod-

els in order to avoid frequent interruptions and adjustments between projects. Similarly, 

a task list guides decision-making, planning, control, reporting, and prioritizing. Further-

more, a task list solves action challenge in multi-project work by supporting control 

through short-term and long-term actions. However, there are risks involved with task list 

implementation, for instance the tendency to prioritize by exclusion and focusing on 

fewer tasks. 

Since the task list and milestone list have the inability to show the interdependencies 

between activities, sequence activities process as part of the time management pro-

cesses is studied. Sequence activities is the process of identifying and documenting re-

lationships among the project activities. Figure 17 demonstrates the data flow diagram 

of that process. 

 

Figure 17. Sequence activities process: inputs, tools & techniques, and outputs (PMI 2013: 153) 
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As demonstrated in Figure 17, inputs to sequence activities process include the same 

inputs used for define activities process. Those inputs are schedule management plan, 

enterprise environmental factors, and organizational process assets. Additionally, define 

activities process outputs are used as inputs as well. Those are activity list, activity at-

tributes, milestone list. Project scope statement is utilized as well as an input to sequence 

activities. Project scope statement contains the description of the product(s) delivered 

as part of the project. (PMI 2013: 154) 

Tools and techniques used to sequence activities include a precedence diagramming 

method, dependency determination, in addition to leads and lags. Each of these tech-

niques is described below in detail. 

The precedence diagramming method (PDM) is a technique used to construct a sched-

ule model in which activities are represented by nodes and are graphically linked by one 

or more logical relationships to show the activities sequence. In general, a predecessor 

activity is an activity that logically comes before a dependent activity in a schedule. 

Whereas, a successor activity is a dependent activity that logically comes after another 

activity in a schedule. (PMI 2013: 156) 

PDM includes four types of dependencies or logical relationships. These relationships 

are Finish-to-Start (FS), Finish-to-Finish (FF), Start-to-Start (SS), and Start-to-Finish 

(SF). Finish-to-start is a logical relationship in which a successor activity cannot start 

until a predecessor activity has finished. Finish-to-finish is a logical relationship in which 

a successor activity cannot finish until a predecessor activity has finished. Start-to-start 

is a logical relationship in which a successor activity cannot start until a predecessor 

activity has started. Start-to-finish is a logical relationship in which a successor activity 

cannot finish until a predecessor activity has started. (PMI 2013: 157) 

A second technique utilized in sequence activities process is dependency determination. 

Dependency is the reliance between activities where an activity uses an outcome of an-

other activity. In detail, dependencies is characterized as mandatory or discretionary, 

internal or external. In mandatory dependencies, dependencies are legally or contractu-

ally required or inherent in the nature of the work. Discretionary dependencies are es-

tablished based on knowledge of best practices within a particular application area where 

a specific sequence is desirable, even though there are other suitable sequences. Ex-

ternal dependencies involve a relationship between project activities and non-project ac-

tivities, such as components procurement. Internal dependencies encompass a prece-

dence relationship between project activities. (PMI 2013: 158) 
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A third technique utilized in the sequence activities process is leads and lags. A lead is 

the amount of time whereby a successor activity can be advanced with respect to a pre-

decessor activity. Lead is often represented as a negative value. A lag is the amount of 

time whereby a successor activity will be delayed with respect to a predecessor activity. 

(PMI 2013: 158) 

Outputs of the sequence activities process are project schedule network diagram, as well 

as updates to originally established project documents, such as activity list, activity at-

tributes, milestone list, and risk register. To enumerate, the project schedule network 

diagram is a graphical representation of the logical relationships and dependencies, 

among the project schedule activities. Figure 18 illustrates a sample of a project schedule 

network diagram. 

 

Figure 18. Project schedule network diagram (PMI 2013: 160) 

As shown in Figure 18, the project schedule network diagram includes activities with 

precedence, dependency, as well as lag and lead relationships. Also, it can include full 

project details in terms of activities as elements of processes. In fact, various types of 

network scheduling techniques are used to coordination the flow of information in pro-

cesses, such as Program Evaluation and Review Technique (PERT), and the Critical 

Path Method (CPM). 
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PERT chart is constructed to determine how much time is needed to complete the pro-

ject, therefore, it uses time as a common denominator to analyze those elements that 

directly influence the success of the project. Later on, a similar technique was initiated 

that is known as the critical path method (CPM). (Kerzner 2013: 498) 

PERT technique advantages comprise the disclosure of activities independencies in ad-

dition to the impact of later start or early start through extensive planning. In addition, 

PERT has the ability to evaluate the effect of project changes on another project. Figure 

19 illustrates a simplified PERT network diagram 

 

Figure 19. Simplified PERT network diagram (Adopted from Kerzner 2013: 500) 

As shown in Figure 19, PERT technique distinguish between event and activity. Event is 

equivalent to a milestone indicating when an activity starts or finishes. Whereas, activity 

is the element of work that must be accomplished. Where, the duration is the total time 

required to complete the activity. Furthermore, the bold line represents the critical path 

which is the longest path or time span through the network. It is also the shortest amount 

of time necessary to accomplish the project. (Kerzner 2013: 496) 

The principles discussed so far apply to PERT and CPM techniques. However, PERT 

technique uses three time estimates (optimistic, most likely, and pessimistic) to derive 

an expected time, whereas CPM uses one time estimate that represents the normal time. 

(Kerzner 2013: 499) 

Since the critical path represents the longest path in the network, the other paths must 

be either equal in length to or shorter than that path. Therefore, there must exist events 

and activities that can be completed before the time when they are actually needed. The 

time differential between the scheduled completion date and the required date to meet 
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critical path is referred to as the slack time. PERT network diagram can be further en-

hanced by appending earliest and latest time for each event. (Kerzner 2013: 502) 

Furthermore, PERT network diagram encompasses four values cover the earliest and 

latest times for each activity. Those are the earliest time when an activity start (ES), the 

earliest time when an activity can finish (EF), the latest time when an activity can start 

(LS), and the latest time when an activity can finish (LF). (Kerzner 2013: 504) 

Activities sequencing best practice recommends to focus first on those tasks within a 

particular team of the project and push for a discussion on what is needed for each of 

those activities to get started. Be aware of the risk of documenting too much detail; for 

that reason, one helpful guideline is to base the amount of detail on the complexity and 

length of the project. During this discussion, ask if tasks can start sooner, as opposed to 

a “Finish-to-Start” relationship. Also, performing tasks in parallel could result in over al-

location of resources and/or rework if a problem occurs with the first task. Beware of 

overlapping dependencies, such as tasks that have a Start-to-Start or Finish-to-Finish 

dependency. These tasks can prove to be a block point in the timeline. (Dinsmore & 

Cabanis-Brewin 2014: 88) 

To determine the sequence of activities, bring in a few experts/leads from each team and 

sub-team to discuss the dependencies. Start linking activities that come out of these 

discussions. Use “What happens next?” and “What do you need to get started?” ques-

tions. If there is a disagreement among the teams, document those disagreements. If 

the majority of the team can agree that should be sufficient. (Dinsmore & Cabanis-Brewin 

2014: 89) 

As deliberated, identifying and sequencing activities and later on, communicating and 

distributing improvements require an effective communication management process in 

place. Therefore, the next section discusses project communication management as part 

of project management. 

4.1.2 Communication Management 

Communication is a vital element for all the parties involved in the project and communi-

cation ranks high among the factors leading to the success of a project. ISO (2012: 32) 

underlines the importance of communication management in projects since the commu-

nication management process focuses on increasing the understanding and cooperation 

among the various stakeholders through good communications. Moreover, providing 

timely, accurate and unbiased information and resolving communication issues to mini-

mize the risk that the project is negatively affected by unknown or unresolved stakeholder 
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issues or misunderstandings. Comprehensively, the communication management plan 

should be developed during project planning and eventually, communication manage-

ment plan should be regularly reviewed and revised as needed in later project stages. 

Correspondingly, PMI (2013: 287) identifies that the communication management com-

prises the processes required to ensure timely and appropriate planning, collection, cre-

ation, distribution, storage, retrieval, management, control, monitoring, and the ultimate 

disposition of project information. The communication management comprises plan com-

munication process and manage communication process Therefore, each of those pro-

cesses is described below in details. 

Plan communication is the process of developing an appropriate approach and plan for 

project communications based on stakeholder’s requirements, as well as available or-

ganizational assets. Figure 20 demonstrates the data flow diagram of that process. 

 

Figure 20. Plan communication process: inputs, tools & techniques, and outputs (PMI 2013: 
289) 

As demonstrated in Figure 20, inputs to the plan communication process include project 

management plan as an output for plan project management process, and stakeholder 

register that provides the information needed to plan the communication with project 

stakeholders. Besides, enterprise environment factors and organizational process asset 

are used as well as described in project management plan development process. 

Tools and techniques used to plan communication include communication requirement 

analysis, communication technology, communication models, and communication meth-

ods, and meetings.  To demonstrate, communication requirements analysis determines 

the information needs of the project stakeholders in addition to the methods used to 

transfer information among project stakeholders along with the choices made. Also, 

meetings are used as one communication technique for work requiring discussion and 

dialogue. Consequently, the communication management plan is developed as an out-

put of the communication planning process, besides any relevant project documents are 

updated. 
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Actually, the communication management plan is a component of the project manage-

ment plan that describes how project communications are planned, structured, moni-

tored, and controlled. It contains information, such as stakeholder communication re-

quirements, person responsible for communicating the information, Methods or technol-

ogies used for communication, and escalation process. (PMI 2013: 296) 

Similarly, APM (2012: 53) obligates the development of project communication manage-

ment plan that conform to policies set out in the communication management plans of 

the program. 

Alternatively, PRINCE2 recommends a communication management strategy that de-

scribes how the project management team will communicate with each other. It contains 

the communication procedure, tools and techniques, records, reporting, timing of com-

munication activities, roles and responsibilities, stakeholder analysis, information needed 

for each interested party. The communication management strategy is created at the 

beginning of the project and reviewed at the end of each stage. (Hinde 2012: 93) 

In practice, the communication management plan is based upon five fundamental ques-

tions. Those questions are who will make decisions on issues, who will develop an action 

list of tasks and who will be responsible for the tasks, when will these tasks be completed 

and reported, how will other pertinent information be distributed, and to whom will the 

information be delivered. (Dinsmore & Cabanis-Brewin 2014: 174) 

After developing the communication management plan, communication throughout the 

project life cycle is managed according to communication management plan; therefore, 

manage communication the process of creating, collecting, distributing, storing, retriev-

ing, and the ultimate disposition of project information in accordance to the communica-

tions management plan. Figure 21 demonstrates the data flow diagram of that process. 

 

Figure 21. Manage communication process: inputs, tools & techniques, and outputs 
(PMI 2013: 297) 
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As demonstrated in Figure 21, inputs to manage communication process include the 

same inputs used for plan communication process. Additionally, plan communication 

process outputs are used as inputs as well. Besides, work performance reports are used 

to manage communication. Work performance reports are the measurements identified 

during activities performance to accomplish the project work such as activities reports. 

Tools and techniques used to plan communication include the same tools and tech-

niques used for plan communication process. Additionally, Information management sys-

tem, and performance reporting are utilized. Information management system is the var-

ious tools used for communication. Performance reporting is the collection and distribu-

tion of performance information, including status reports, and progress measurements. 

Consequently, project communications as an output from manage communication pro-

cess is the activities required for the information to be created, and distributed, such as 

performance reports, and project status. Updates to project management plan, project 

documents, and organization process assets, such as reports and stakeholders notifica-

tions. (PMI 2013: 301) 

In practice, to achieve project success through stakeholder management, the project 

manager must understand who determines success, what their motivations are, and 

what costs are involved. Hence, the project team is built to address all stakeholder re-

quirements by categorizing project stakeholder. (Dinsmore & Cabanis-Brewin 2014: 182) 

Furthermore, projects are usually considered successful if the objectives are well de-

fined, work is accomplished as scheduled, and resources are used efficiently. However, 

projects rarely function as perfectly as planned. One reason is that project objectives 

have different meanings for different people, therefore, the project manager needs to 

establish success goals, identify the success process, develop a project success sce-

nario, and finally, define the project team’s modus operandi. (Dinsmore & Cabanis-

Brewin 2014: 183) 

Up to the present time, project management literature and best practices were studied 

in order to improve time management and communication management for each individ-

ual project. Nevertheless, to comprehend the interdependencies between projects, pro-

gram management literature and best practices were scrutinized in the next subsection 

aimed at the management of multi-project interdependencies. 
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4.2 Program Management: Multi-Project Interdependencies 

A program is defined as a group of related projects or subprograms. Program activities 

are managed in a coordinated way to obtain benefits not obtainable from managing them 

individually. Program management focuses on interdependencies between projects and 

helps to determine the optimal approach for managing and realizing the desired benefits. 

Program management functions comprise resolving resources conflicts, aligning organ-

izational/strategic direction with projects and program goals and objectives, and resolv-

ing shared program governance structure issues. (PMI 2013: 9) 

Similarly, APM (2012: 14) defines program as the coordinated management of projects 

where projects coordination is managing interdependencies between projects and its re-

lation to business activities. 

Correspondingly, MSP (2011) as a program management methodology provides a struc-

tured framework with principles, practices, and processes that can help organizations 

deliver successful programs. Furthermore, it necessitates the availability of monitoring 

and control strategy to manage interdependencies between projects. This monitoring 

and control strategy defines how the program will apply internal controls to itself. 

In harmony with project management, PRINCE2 methodology identifies the program 

management entity as the top level of management in a project. To elaborate, the pro-

gram management function is to initiate the project by creating the project mandate that 

describes the project. The project mandate might be detailed; particularly when the pro-

ject is part of a program with a coherent aim. (Hinde 2012: 83) 

Notably, the program is typically coupled with the organizational strategy framework. This 

framework utilizes projects, and program management along with organization practices 

to deliver organization strategy. In detail, projects and program management activities 

should be aligned with this top-level organizational strategy and business direction, and 

if there is a change, then the projects as well as the program objectives need to be rea-

ligned. For instance, a mix of related projects could be collected, organized, and man-

aged as one program to align projects objectives. (PMI 2013: 14) 

Program management best practices recognizes that the process of handling multiple 

projects is fundamentally the same as handling single projects; however, the integrated 

planning of each single project in case of a program should not only look at the internal 

task interdependencies but external interdependencies with other projects as well. Those 

external interdependencies include the influence of functional organizations, and sub-
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contractor activities. Respectively, research studies exposed that improvement in coor-

dination of interdependent activities is a distinct feature of the organization that has 

demonstrated competence in managing projects. (Dinsmore & Cabanis-Brewin 2014: 

350) 

Furthermore, interdependencies between projects should be considered in the course of 

projects initiation. As by increasing interdependencies between projects; the project or-

ganization in addition to the project work become less predictable. (Gustavsson & Jer-

brant 2012) 

In particular, managing projects in a large setting programs requires an implementation 

of a Project Management Office (PMO). A PMO is a management structure that stand-

ardizes the project related governance processes and facilitates the sharing of re-

sources, methodologies, tools, and techniques. PMO responsibilities range from provid-

ing project management support functions to being responsible for the direct projects 

management. Besides, the PMO evaluates how higher level strategic objectives are be-

ing fulfilled and integrates data from strategic projects. (PMI 2013: 10) 

There are several types of PMO structures, such as supportive, controlling, and directive. 

Each of those structures varies in the degree of control and influence on projects within 

the organization. A primary function of the PMO is to support project managers in iden-

tifying and developing project management methodology, best practices, and standards. 

Therefore, PMO develops project policies, procedures, and templates and afterwards, 

PMO is coaching, training, and monitoring compliance to it. On top of that, PMO is coor-

dinating communication across projects. (PMI 2013: 11) 

In practice, Darling & Whitty (2016) suggest that the PMO should be a liaison between 

complex relationships of strategy and projects. Furthermore, PMO should conduct pro-

ject reviews and supervises lessons learned from project to project. Additionally, KPMG 

(2017: 8) in its project management survey highlights that 56 per cent of organizations 

use PMO to coordinate between interdependent projects. 

Therefore, standardization as a common function of PMO found in different literature. 

Many practitioners believed that PMOs perform particular roles or functions which at-

tempt to standardize project management methodology, and 75 per cent of those sur-

veyed organizations utilize the standardized practice regularly. Moreover, when imple-

menting PMO functions, different standards and practices should be reviewed and ex-

amined, since PMO functions are changed over time. Moreover, what is claimed to be 

best practices in one case might not be the best for other cases. (Darling & Whitty 2016) 
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Coordination and managing interdependencies between projects as one of PMO func-

tions can take several forms. One form is time and communication management that is 

studied in the previous section. Another form is the standardization of the management 

process of multi-project interdependencies. In general, multi-project interdependencies 

refer to mutual dependences between projects as perceived for the current state analysis 

stage. This mutual dependence is recognized between projects’ stages as well as be-

tween projects’ activities. 

In particular, PERT and CPM as schedule network diagramming techniques presented 

in Subsection 4.1.1 don’t capture coupled iterations in activities relationships; moreover, 

they prohibit those iterations due to the cyclic inaccuracies resulting in the inability to 

calculate the critical path. (Eppinger & Browning 2012: 134) 

Yet, those iterations are a distinct phenomenon of Greenfield plant projects due to its 

enormous number of projects and sub-projects accompanied by stages and activities 

carried out concurrently. Thus, a different technique is scrutinized. That is Dependency 

Structure Matrix (DSM) technique. Design structure matrix term refers also for the same 

technique. 

The DSM is a network modeling tool used to represent the elements comprising a system 

or process and their interactions by highlighting the system or process architecture. DSM 

is been applied in the applications of complex systems development, engineering man-

agement and project management. The DSM is represented as a square N x N matrix, 

mapping the interactions among the set of N process elements. Compared with other 

network modeling methods, the primary benefit of DSM is the graphical nature of the 

matrix display format. The matrix provides a concise and intuitively readable represen-

tation of a process architecture especially when the processes are complex and iterative. 

(Eppinger & Browning 2012: 9) 

This process architecture describes its activities as elements and their relationships as 

interactions. Those activities and relationships form the structure of the process archi-

tecture that is initially designed and continuously evolves over time. (Eppinger & Brown-

ing 2012: 7) 

The type of DSM used for process modeling is the process architecture DSM, also called 

activity-based DSM. Typically, the term process refers to an entire DSM model and the 

term activity refers to one of the elements within it where the interactions are the flows 

of information between activities. The full names of the activities are often listed to the 

left of the rows. (Eppinger & Browning 2012: 131) 
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The cells along the diagonal of the matrix represent activities corresponding to the nodes 

in the project network diagram. Each diagonal cell is potentially having inputs entering 

from its left and right sides and outputs leaving from above and below. The sources and 

destinations of these input and output interactions are identified by marks in the off-diag-

onal cells equivalent to the directional arcs in the project network diagram. Figure 22 

shows a simple DSM model of a process along with its equivalent graph representation 

of project network diagram. 

 

Figure 22. DSM model (Eppinger & Browning 2012: 4) 

As shown in Figure 22, DSM has eight activities labeled from A to H where activity’s 

inputs are shown in its rows and its outputs shown in its columns. Accordingly, marks in 

any row in the matrix reveals all of the inputs to the activity in that row. Similarly, marks 

in any column of the matrix shows all of the outputs from the activity in that column. For 

example, element D has inputs from elements A, B, and F, represented by the X marks 

in row D, columns A, B, and F. Reading down column F, we see that element F has 

outputs going to elements B and D. 

As demonstrated, this simple DSM is called a binary DSM because the off-diagonal 

marks indicate the presence or absence of an interaction. However, the binary DSM can 

be extended to include further attributes of the interactions, such as the number of inter-

actions or the impact. Those attributes can be represented by numerical values. Addi-

tionally, DSM can be used to capture several interdependencies using Multi Domain De-

pendency Matrix (DDM). (Eppinger & Browning 2012: 5)  

In the area of project management that is concerned with the management of process 

flow, the main advantage of DSM is the emphasis on interactions between activities. 

DSM indicates the flow of information that establishes activities dependencies with the 
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representation of the full set of inputs and outputs for each activity. Moreover, DSM is 

improving the order of activities. (Eppinger & Browning 2012: 133) 

In detail, process architecture consists of three types of mappings. The first one is the 

hierarchical decomposition of the process into activities. This type of mapping encom-

passes project breakdown structure, activity list, and attributes as deliberated in Subsec-

tion 4.1.1. The second one is input/output relationships between activities. DSM is ap-

plied for this type of mapping. The third one is various mappings of meta-relationships 

between activities such as multiple instances of similar activities; however, such relation-

ships assumed to be nonexistent in project management processes. (Eppinger & Brown-

ing 2012: 132) 

Figure 23 illustrates how the process DSM is used to represent interactions among ac-

tivities using different types of activities relationships. 

 

Figure 23. Activity relationships in process DSM (Eppinger & Browning 2012: 134) 

Four fundamental types of activities relationships along with its representation in DSM 

are elucidated in Figure 23. Those types are sequential, parallel, coupled, and condi-

tional. Sequential activities are activities executed sequentially where the output of the 

upstream activity enables execution of the downstream activity. Sequential activities may 

be partially overlapped where starting of the downstream activity is allowed before the 

upstream activity is completed; however, overlapping requires careful analysis of each 

finish-to-start dependency. 

Parallel activities are activities without input/output interaction between them; therefore, 

they are executed simultaneously. Coupled activities are activities where each activity 
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needs input from one or more of the other activities. Thus, these activities iterate until a 

mutually satisfactory solution is reached. Coupled activities are common in project man-

agement, particularly where uncertainties are addressed. Conditional activities are activ-

ities where the execution of the downstream activity is dependent on decisions made in 

the upstream activity. As a feature of coupled activities, iterations involve the repetition 

of activities. Iterations are represented by feedback loops or cycles in the process. 

Sources of iterations include inherent coupling, poor activity sequencing, incomplete ac-

tivities, poor communication, input change, or mistakes. Some of these sources can be 

avoidable through careful process analysis; whereas, other types of iteration are more 

fundamental to the process and need to be planned and managed differently. (Eppinger 

& Browning 2012: 135) 

To model the activities relationships in the process, the process architecture DSM prin-

cipally follows a five-step approach as illustrate in Figure 24. 

 

Figure 24. DSM approach to modeling and analysis (Eppinger & Browning 2012: 10) 

As depicted in Figure 24, the steps of process architecture modeling are decompose, 

identify, analyze, display, and improve. Decompose as a first step comprises decompos-

ing the overall process down into its activities via intermediate sub-processes and stages 

if needed. Besides, lay out the DSM with activities and label the rows and columns. Iden-

tify as a second step contains identifying the known interactions that is input/output rela-

tionships between the activities and represent these using marks or values in the DSM 

cells. (Eppinger & Browning 2012: 138) 

Analyze, as a third step, involves analyzing the activities and rearranging the activities 

and relationships to understand structural patterns and their implications for process be-

havior. Sequencing is the most common method for analyzing DSM models. Sequencing 

is a DSM partitioning analysis that involves reordering the rows and columns of the DSM 

to minimize iterations. (Eppinger & Browning 2012: 141) 

The main aim of sequencing is to find the order of activities that minimizes the amount 

of feedback in the process. What is more, if feedbacks are unavoidable, then short feed-

backs are preferable to long ones. A typical example that a mark in the upper right corner 

of the DSM indicates a potential return from the end of the process all the way back to 

the beginning. (Eppinger & Browning 2012: 142) 
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To demonstrate, activities usually begin and end at different times. It is usually preferable 

to perform the activity when all of its inputs are ready and available; however, because 

inputs come from other activities, the input/output relationships among the activities pro-

vide the initial basis of their appropriate sequence. When an activity begins without all of 

its inputs, it uses assumptions as an alternative solution for those missing inputs; though, 

that is a double-edged sword in a project process. Using assumptions adds a rework risk 

as well as the risk that the assumptions will be partially or even completely invalidated 

when the actual input becomes available. (Eppinger & Browning 2012: 141) 

Display, as a fourth step, embraces displaying and creating a useful representation of 

the DSM model, as well as highlighting features of particular importance or of special 

interest in the DSM model. Improve as a fifth and final step includes improving the pro-

cess through actions taken as a result of the DSM analysis and interpretation of its dis-

play. (Eppinger & Browning 2012: 10) 

In terms of DSM model operations, sequencing a DSM as an analysis method might not 

much change the original sequence of activities and the overall process; for that reason, 

several operations are identified to resolve coupled activities. Those are decomposition, 

aggregation, adding new activities, and tearing. Decomposition is to see whether the 

coupled block of activities may be decomposed into smaller activities and then re-se-

quenced to disclose a less coupled sub-process. (Eppinger & Browning 2012: 146) 

Aggregation is representing the model at a higher level of abstraction by reducing cou-

pled activities to appear as a single activity. Likewise, adding new activities is an opera-

tion that benefits the process by creating more information. This allows other activities to 

use real information instead of making assumptions that may cause rework. (Eppinger & 

Browning 2012: 146) 

Respectively, tearing is a systematic method of suggesting an effective way to execute 

a block of coupled activities with minimal iteration. Tearing is performed by breaking the 

longest feedback then re-sequencing the activities. Then, this broken feedback is re-

placed by an assumption, and lastly, document this assumption in order to rework this 

activity when information is available. (Eppinger & Browning 2012: 147) 

Several best practices are suggested for DSM with reference to model visualization, 

granularity, boundaries, and validation. On the subject of model visualization, appropri-

ate graphics can be used to help explain the process, such as colors, shading, symbols, 

and labels. On the subject of model granularity, the model can be represented in different 

levels to cover main processes and sub-processes. On the subject of model boundaries, 
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DSM can refer to only a part of a process for better process understanding. On the sub-

ject of model validation, it is important for process owners and process managers to 

involve process users in the model validation and their insights for improvements. (Ep-

pinger & Browning 2012: 138) 

As elaborated, DSM is beneficial in projects planning and developing a realistic schedule 

based on a more detailed process model. In addition, it identifies the need for cross-

functional, and cross-team interactions. Yet, visual representation is an additional instru-

ment for an effective information demonstration. Visual representations can provide an 

effective format for displaying and communicating information to support strategic deci-

sion making. The advent of computers and software-based tools has greatly enhanced 

the ease of creating visual representations. 

Visual information enhances analysis when combined with human cognitive capabilities, 

since it has the ability to preserve interrelationships between multiple elements. One of 

those visual representation is the network mapping that has the ability to display rela-

tionships between nodes in a network at multiple levels. Killen & Kjaer (2012) developed 

a visual project mapping (VPM) technique. VPM technique considers each project as a 

node in the network. Furthermore, VPM captures and displays information on the rela-

tionships or interdependencies between nodes using arrows where the size and color of 

the circle are related to projects characteristics. 

Killen & Kjaer (2012) developed the method to employ the use of VPM in mapping multi-

project interdependencies. These interdependencies between projects are collected 

from project managers and further categorized by type of interdependency and interde-

pendency strength. These strengths can be classified into minor, important, and critical. 

Minor interdependency strength is characterized by the ability of the project to be com-

pleted without major adjustments even if the other project is delayed, cancelled, or sig-

nificantly altered. Important interdependency strength is characterized by the damaging 

effects, such as delay, or reduction in scope or quality, if the other project is delayed, 

cancelled, or significantly altered. Critical interdependency strength is characterized by 

the complete inability to complete the project or will experience very significant detri-

mental effects if the other project is delayed, cancelled, or significantly altered. Different 

types of Interdependencies can be recognized for different VPMs as well. After all, map-

ping the interdependencies between projects by VPM enables an easy grasp of these 

interdependencies. Besides, VPM can be supplemented by several VPM snapshots in 

addition to different filtering options so as to represent different levels of the process. 
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In conclusion, this subsection along with the previous subsections illustrated different 

methods that can be utilized to represent projects’ activities in addition to multi-project 

interdependencies, such as a tabular representation, dependency structure matrix, and 

network mapping techniques. Those methods provide detail for projects as well as activ-

ities interdependencies, cross-project visibility and ultimately, support for management 

decisions in complex projects settings. 

4.3 Conceptual Framework of This Thesis 

In this section, project and program management standards and different methodologies 

in addition to best practices are summarized into the conceptual framework for this thesis 

as depicted in Figure 25. 

 

Figure 25. Conceptual framework of this thesis 
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As shown in Figure 25, the conceptual framework comprises the groups of the key find-

ings identified in the previous section, which include time management, communication 

management, and management of multi-project interdependencies. 

The first two groups comprise time management as well as communication manage-

ment. These two groups were studied in relevant literature and best practice of project 

management. Relevant literature covered project management standards, along with 

methodologies and concludes with best practices in the field. 

Time management literature framework comprises defining activities process and con-

sequently, sequencing activities process, and concludes with time management best 

practices. 

Communication management literature framework encompasses realizing communica-

tion management strategy, and subsequently, planning communication process, and 

concludes with communication management best practices. 

The third group is the management of multi-project interdependencies. Since this is a 

primary function of the program management and in order to recognize the environment 

in which the management of multi-project interdependencies is implemented, relevant 

literature and best practices of a program management were examined. Those literature 

and best practices included program management and project management office 

(PMO) functions, in addition to project management office (PMO) implementation prac-

tices. 

The literature framework for the management of the multi-project interdependencies em-

braces the dependency structure matrix technique that is utilized in process architecture. 

By the same token, visual representation in mapping technique is employed for the vis-

ualization of the multi-project interdependencies. 

These three groups of the conceptual framework form the basis for the coordination ap-

proach development for program management in the case company; therefore, in the 

next section, this conceptual framework is applied for the development of the coordina-

tion approach.  
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5 Building a Coordination Approach for Program Management 

This section merges the results of the current state analysis and the conceptual frame-

work towards building the coordination approach for the case company. First, this section 

overviews the coordination approach building stage. Afterwards, it outlines the coordina-

tion approach. 

Subsequently, the initial proposal of the coordination approach are demonstrated. That 

consists of the project management processes improvements and the management pro-

cess of multi-project interdependencies development as part of program management. 

Findings of Data 2 collection towards building the coordination approach as well as the 

proposal assessment against key findings are described as well. Finally, this section 

ends with the initial coordination approach proposal. 

5.1 Overview of the Coordination Approach Building Stage 

The research originated from the business objective perceived from the business chal-

lenge. To achieve the objective, the current state of the management and coordination 

practices of the projects was analyzed inside the case company. This current stage anal-

ysis revealed challenges in time management, communication management as well as 

the management of multi-project interdependencies. To tackle these challenges, existing 

knowledge on project management as well as program management were scrutinized 

for the selected key challenges. 

At this instant, this stage is concerned with building the initial proposal for the coordina-

tion approach. This stage is encompassed into three steps. Firstly, an initial proposal of 

the coordination approach is drawn based on literature and best practices identified in 

literature review stage; and so, the coordination approach outline is introduced in Sec-

tion 5.2. 

Secondly, the outline is worked on together with the key stakeholders to co-create the 

initial proposal of the coordination approach. Findings of Data 2 collection enlighten-

ments are found in Sections 5.3, and 5.4. Those sections are portraying the coordination 

approach parts. 

Thirdly, the initial proposal of the coordination approach is evaluated against the key 

findings from the current state analysis stage. In the same fashion, this evaluation is 

found in Sections 5.3, and 5.4. This evaluation is conducted by comparing the results 

from the current state analysis stage with the initial proposal. The comparison is con-

ducted to ensure that weaknesses are mitigated, as well as to ensure that the strengths 
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contribute to the initial proposal. After all, the initial coordination approach proposal is 

concluded and presented in Section 5.5. 

Three interviews and one workshop were held with all the key stakeholders who partici-

pated in the current state analysis stage. The participants of the interviews and workshop 

are the process owners from the project management office (PMO). Besides, more par-

ticipants were selected from among the users of the coordination approach such as unit 

manager, project manager, and commissioning manager. 

During those interviews and workshop, the key findings from the current state analysis 

were presented and followed by a presentation of the conceptual framework. Then, the 

initial proposal of the coordination approach and assessment against key findings was 

presented to the key stakeholders. 

After reviewing these aspects, the initial proposal of the coordination approach was fur-

ther co-created with the key stakeholders where suggestions from stakeholders were 

utilized to modify the initial proposal. 

The results of the discussions and suggestions on the initial proposal formed the Data 2 

of this thesis. According to the stakeholders’ suggestions, the initial proposal of the co-

ordination approach was formed for further validation and feedback. This initial proposal 

of the coordination approach is outlined in the next section. 

5.2 The Coordination Approach Outline 

The proposed coordination approach consists of the identification and chronology of pro-

jects stage and activities; and subsequently, the management of multi-project interde-

pendencies concerning these stages and activities; and equally importantly, communi-

cating the improvement actions to the stakeholders of different projects. 

Thus, the initial proposal of the coordination approach is composed of three parts. Those 

parts are allocated as improvements to the project management as well as program 

management processes. Two parts are associated with project management processes, 

i.e. time management and communication management. The third part is the manage-

ment of multi-project interdependencies as part of program management. 

In fact, project management processes as well as liaison to the organization’s strategy 

were identified in the current state analysis stage as discussed in Section 3.2 and drawn 

in Figure 4; accordingly, the coordination approach parts are drawn as improvements to 

the project and program management processes as shown in Figure 26.
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Figure 26. The initial improvements to the project and program management processes 
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As shown in Figure 26, the management process of multi-project interdependencies is 

appended to the program management in order to manage and coordinate the interde-

pendencies among projects, and among stages and activities within projects. 

Moreover, time management in addition to communication management are supple-

mented to the project management processes. Those parts are complemented in the 

project planning and controlling processes in order to facilitate the implementation of the 

management process of multi-project interdependencies. 

The management process of multi-project interdependencies utilized the liaison from 

project management to the program planning and steering processes. That was premed-

itated so as to reduce the disturbance to the previously established project and program 

management processes. Additionally, the newly added process gains the maximum ben-

efit when unified with the reporting and steering mechanism as part of program manage-

ment. 

Time and communication management as project management parts of the coordination 

approach are described in detail in the next subsection. The management of multi-project 

interdependencies as program management part of the coordination approach is de-

scribed in the subsequent subsection. 

5.3 Project Management Improvements: Time and Communication 

Multi-project interdependencies are managed with information extracted from projects 

through project management processes. Therefore, project planning and controlling pro-

cesses are employed to provide information on the projects’ stages and activities to the 

management process of multi-project interdependencies. Subsequently, communicating 

and reporting improvement actions collected from the management process of multi-

project interdependencies to the stakeholders of different projects. 

For that reason, time management as well as communication management processes 

are improved as part of project management processes. Those processes are proposed 

for implementation in the project plans. Henceforth, time management as well as com-

munication management parts of the coordination approach are exposed below. 
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5.3.1 Time Management 

The time management part of the initial proposal includes the processes required to 

manage the implementation of the project on time. In detail, a set of activities are per-

formed in each stage, thus a project stage is a collection of logically related project ac-

tivities. Those stages are structured to form the project life cycle. 

Hence, the decomposition of the project to stages requires defining and sequencing ac-

tivities as parts of the time management. For that reason, these processes are proposed 

for the case company in order to overcome the key findings identified during the current 

state analysis stage. 

Besides, different quality criteria are introduced for the time management processes. 

Those quality criteria are observed during the project execution in order to monitor and 

control a successful execution of the project’s time management. 

Comprehensively, five quality criterion are identified. Firstly, the project life cycle reflects 

the complete scope of the project. Secondly, the decomposition of the project life cycle 

stages reflects the project breakdown and activities. 

Thirdly, the project life cycle defines how the project products will be accepted. Fourthly, 

the level as wells as the frequency of activities reporting and update are right for the 

stage and/or project. Fifthly, any interface activities with other projects are described, 

together with their impact. 

Henceforth and in terms of Data 2 collection findings, the results regarding the initial 

proposal from interviews and the workshop with key stakeholders formed the basis of 

Data 2. 

Stakeholder inputs are identified in the form of suggestions to the time management 

elements of the coordination approach. Key stakeholder suggestions for proposal build-

ing in relation to time management elements are demonstrated in Table 6. 
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Table 6. Time management suggestions as of Data 2 

Reference 
Suggestions from 
Key Stakeholders 

Description of the Suggestion 

1 
Define activities 

process 

Include project life cycle 
description as a first out-

put to define project 
stages sequence. 

The PMO project manager suggested that project 
life cycle description to be added as the first out-

put of the define project stages sequence so as to 
assist in creating activity list and attributes through 

the identification of project stages. 

2 
Define activities 

process 

Add a triggering mecha-
nism to update define ac-
tivities process outputs. 

The PMO project manager suggested that activity 
list and attributes can be updated at the end of 

each life cycle stage or when project deliverables 
in terms of design is 80 per cent ready. 

3 
Define activities 

process 

Add an option to import 
or export activity list and 
attributes from project 
management software. 

When discussing with stakeholders, commission-
ing manager pointed out that activity list as well as 
attributes can be import to or export from project 

and program management software. 

4 
Activity list and 
attributes tem-

plate 

Add responsible organi-
zation to the activity list 
and attributes template 

When discussing with stakeholders, a responsible 
organization is recommended for each activity to 

be added to the activity list and attributes template 
to facilitate the follow up process. 

5 
Sequence activ-

ities process 

Include a high level pro-
ject network diagram in 

the project plan 

The PMO project manager suggested that a high 
level project network diagram can be included in 
the project plan to aid the management of multi-
project interdependencies in program manage-

ment. 

As demonstrated in Table 6, three suggestions are endorsed to define the activities pro-

cess. Firstly, enclosure of project life cycle description to the define activities process so 

as to assist in creating activity list. Secondly, adding a triggering mechanism to the define 

activities in order to simplify continuous updates. Thirdly, an option can be added to im-

port or export activity list from project management software used in the case company. 

One suggestion is endorsed for the activity list and attributes template to add a so-called 

‘responsible organization’ to facilitate the execution of the activity as well as the inter-

faces and interdependencies. Another suggestion is endorsed for the sequence activities 

process to include a high level project network diagram in the project plan to aid the 

management of multi-project interdependencies in program management. 

Now, based on the case company’s business context, the define activities and sequence 

activities processes are introduced to the project management procedure as part of man-

agement system documents. This project management procedure describes the project 

management processes as revealed in Table 3 as part of Section 2.3. 
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Define activities is the process of identifying the actions to be performed in the project. 

Figure 27 demonstrates the data flow of the define activities process developed for the 

case company. 

 

Figure 27. Define activities process: inputs, mechanisms, and outputs 

As demonstrated in Figure 27, the define activities process inputs include project scope 

description, project plan, and applicable supplier’s plans related to the project scope. 

Those plans describe the level of detail necessary to manage the work as well as the 

project work breakdown structure (WBS), deliverables, constraints, and assumptions. 

Mechanisms used to define activities contain requirement analysis, decomposition, roll-

ing wave planning, and expert judgement. In detail, requirement analysis is utilized in the 

case company by analyzing the plant contract as well as sub-suppliers’ contracts re-

quirements to assess in structuring project’s scope. Decomposition is utilized for dividing 

project’s scope into smaller stages and activities from project lifecycle. 

Rolling wave planning is an iterative planning technique in which the work to be accom-

plished in the near term stages of the project is planned in detail, while the work in the 

future stages of the project is planned at a higher level. Expert judgement is utilized from 

the project team members both internally and externally who are experienced and skilled 

in developing detailed project scope and activities allocation. 

The define activities process outputs comprise project life cycle description, the activity 

list, and activity attributes. The project life cycle is the series of stages that a project 

passes through from its initiation to its closure. The activity list is a comprehensive list 

that includes all activities required on the project. Activity attributes extend the description 

of the activity by identifying the multiple components associated with each activity. 

In addition to the define activities process, a template for an activity list and attributes is 

introduced to the project plan template as revealed in Table 3 as part of Section 2.3. This 

activity list and attributes template can be also imported to or exported from project and 

program management software tools. Figure 28 shows activity list and attributes tem-

plate along with project information.   
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Project Name  Date   

Project Number  Project Plan Number  

Project Manager  Project Owner  

 

 

Figure 28. Activity list and attributes template 

 

Activity 

Number 
Activity Name Activity Description 

Responsible 

Organization 
Predecessors Successors 

Interface 

Milestone 
Status / Comments 
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As seen in Figure 28, the activity list template comprises project information and activities 

information. The project information contains project name, project number, project man-

ager, project plan number, and project owner. The activities information includes num-

ber, name, description, responsibility, precedence and interface milestone to other pro-

jects as well as activities within the same project. In general, a predecessor activity is an 

activity that logically comes before a dependent activity. Whereas, a successor activity 

is a dependent activity that logically comes after another activity. 

Since activities concerning projects interfaces are obscure, sequence activities process 

is introduced as a second process for time management. Sequence activities is the pro-

cess of identifying relationships among project activities. Figure 29 demonstrates the 

data flow of sequence activities process developed for the case company. 

 

Figure 29. Sequence activities process: inputs, mechanisms, and outputs 

As demonstrated in Figure 29, inputs to the sequence activities process include project 

plan; additionally, define activities process outputs are used as input as well. Those are 

project life cycle description, activity list, and activity attributes. Mechanisms used to se-

quence activities include precedence diagramming method, dependency determination, 

and leads and lags. The precedence diagramming method (PDM) is used to construct a 

model in which activities are represented by nodes and are graphically linked by one or 

more logical relationships to show the activities sequence. 

A second mechanism utilized in the sequence activities process is dependency determi-

nation. The project team usually supports the project manager in dependency determi-

nation through the identification of activities relationships, and further categorizing as 

well as attributing those dependencies, such as mandatory or discretionary, internal or 

external dependencies. 

A third mechanism utilized in the sequence activities process is leads and lags. Leads 

and lags are identified by the project team both internally and externally with the supplier 

and sub-suppliers. Leads and lags can be also identified from the overall project time 
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schedule and later, necessary modification to the overall project time schedule can be 

modified based on the project team inputs. 

Outputs of the sequence activities process are the project network diagram and project 

plans updates. The project network diagram is a graphical representation of the logical 

relationships and dependencies among project activities. In addition, originally estab-

lished project documents are updated, such as activity lists, activity attributes, milestone 

list, and project plan. 

In particular, the define activities and sequence activities processes and their detailed 

outputs are not issued as part of the project plan template since project detailed activities 

are more volatile. However, those outputs are required to further support the implemen-

tation of the management process of multi-project interdependencies as identified in the 

stakeholders’ suggestions in Table 6. For that reason, a high level activity list and its 

associated attributes along with project network diagram inclusion in the project plan is 

desirable. 

At this point and after building the time management part of the coordination approach, 

the initial proposal is evaluated on how it tackles the time management key findings from 

the current state analysis (CSA) stage. Besides, the contribution from CSA’s strengths 

to the proposal is appended as shown in Figure 30. 

 

Figure 30. Time management proposal evaluation against key findings and contributing 
strengths 

As exposed in Figure 30, and in terms of unrestrained project activities emergent as a 

first key finding, the control of project activities is taken into consideration in the define 

activities process. Particularly, the define activities process outputs manifest the project 



65 

 

 

activities control by formal identification of project stages, and activities as well as attrib-

uting those activities. 

Correspondingly, two strengths certainly contributed to the proposal for this key finding. 

Those are the ability to allocate project scope works to smaller sub-projects, and the 

availability of project plans covering the definition of project works. Those strengths sup-

ported the ability to identify and attribute activities as the project scope can be further 

decomposed to sub-projects. Moreover, the inclusion of high level project works in pro-

ject plans facilitates the identification of the project life cycle, stages, and activities. 

In terms of unplanned project interfaces as a second key finding, project activities re-

garding interfaces are addressed in the sequence activities process. Principally, the se-

quence activities process outputs include a project network diagram that supports the 

project interfaces definitions. In addition, this project network diagram is incorporated as 

part of the project plan. 

Similarly, three strengths contributed to the proposal for this key finding. Firstly, the pro-

ject plans’ inclusion of project works aid in the identification and sequencing of activities. 

Secondly, the collection of lessons learned contributes to sequencing the activities based 

on practices from previous projects. Thirdly, the projects’ initiation for interdependent 

works supports the project’s network diagram moderation. 

The time management part of the coordination approach is now complete. The second 

part related to communication management is described in the next subsection to con-

clude the improvements on the two project management processes for the coordination 

approach. 

5.3.2 Communication Management 

The communication management part of the initial proposal includes the processes re-

quired to appropriately plan and manage project information. Specifically, it describes 

information flow regarding regular project meetings, workgroups, workshops, authority 

communications, internal communication and coordination of other remarkable activities. 

Hence, effective communication management requires planning and management. 

Therefore, these processes are proposed for the case company in order to overcome 

the key weaknesses identified in the current state analysis stage. Besides, different qual-

ity criteria are introduced for the communication management processes. Those quality 

criteria are observed during the project execution in order to monitor and control suc-

cessful stakeholder communication. 
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Five quality criterion are identified. Firstly, all stakeholders have been identified and their 

communication requirements have been analyzed. Secondly, all stakeholders agreed 

about the content, frequency and method of communication. Thirdly, the project plan 

allocated the time, effort, and resources required to carry out the identified communica-

tions. Fourthly, the frequency of communication was reasonable for the project’s im-

portance and complexity. Fifthly, the lines of communication and the reporting structure 

between the project and program were made clear. 

In terms of Data 2 collection findings, the results regarding the initial proposal from inter-

views and workshop with key stakeholders formed the basis of Data 2. Stakeholder in-

puts are identified in the form of suggestions to the communication management ele-

ments of the coordination approach. Key stakeholder suggestions for proposal building 

regarding communication management elements are revealed in Table 7. 

Table 7. Communication management suggestions as of Data 2 

Reference 
Suggestions from 
Key Stakeholders 

Description of the Suggestion 

1 
Plan communi-
cation process 

Use applicable man-
agement system manu-

als. 

The PMO project manager suggested that the case 
company’s management system manuals identifying 
communication management requirements can be 

used for the plan communication process. 

2 
Plan communi-
cation process 

Requirement analysis 
technique is required. 

The PMO project manager suggested that the re-
quirement analysis technique is needed to analyze 
the plant contract and the sub-suppliers contracts. 

3 
Communication 
matrix example 

Distinguish between in-
ternal and external pro-

ject team meetings. 

The PMO project manager suggested that project 
team meetings needs to be disintegrated to internal 
team meeting and external team meetings; since In-

ternal and external team meetings are different in 
terms of objectives, frequency as well as audience. 

4 
Communication 
matrix example 

Internal project team 
meeting deliverable is 

the action log. 

Stakeholders suggest that in practice, deliverable in 
internal project team meetings is the action log. 

5 
Communication 
matrix example 

Design meetings to be 
changed to engineering 

meetings. 

Stakeholders suggest to change design meetings to 
be engineering meetings; since the project involve 
several meetings for engineering outside design 

such as reviews and verifications. 

6 
Communication 
matrix example 

Communication owner 
to decide the audience 
of the communication. 

When discussing with stakeholders, stakeholders 
identified that the communication owner decides the 
communication audience; since the participation de-

pends on the project as well as tasks on hand. 

7 
Communication 
matrix example 

Meetings frequency to 
be decided by commu-

nication owner. 

When discussing with stakeholders, stakeholders 
identified that the communication owner should 

identify the communication frequency in the project 
plan based on project scope and tasks nature. 
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As demonstrated in Table 7, two suggestions are endorsed for the plan communication 

process. Those are the use of applicable management system documents to identify the 

communication management requirements and requirement analysis technique is re-

quired in order to analyze different contracts’ requirements. 

A number of suggestions are endorsed for the communication matrix as well. Those are 

the distinction between internal and external team meetings. Moreover, an action log is 

the main deliverable in internal team meetings. In addition, a communication matrix to 

include engineering meetings is suggested in lieu of design meetings. In addition, having 

a communication owner to identify the audience as well as the frequency of meetings is 

proposed. 

Now, based on the views of the case company’s stakeholders, the plan communication 

and manage communication processes are introduced to the project management pro-

cedure as well as the project plan template as part of management system documents. 

Those describe the project management processes as well as the project plan elements 

as revealed in Table 3 as part of Section 2.3. 

Plan communication is the process of developing a plan for project communications 

based on stakeholder’s information needs and requirements. Figure 31 demonstrates 

the data flow of the plan communication process developed for the case company. 

 

Figure 31. Plan communication process: inputs, mechanisms, and outputs 

As demonstrated in Figure 31, inputs to the plan communication process include project 

plan, project organization chart, and applicable management system procedures. Mech-

anisms used to plan communication include communication requirement analysis from 

the applicable parts of the plant contract as well as sub-suppliers’ contracts. 

In addition, different communication technologies, such as conference calls over Skype 

are used. As well as different communication methods, such as meetings, workgroups, 

workshops, conference call, and reports are utilized. The plan communication process 
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comprises a communication plan that is included as part of the project plan in the case 

company’s projects. 

In particular, effective communication means providing information in the right format, at 

the right time, and with the right impact. Thus, a communication matrix can be utilized as 

an element in the communication plan to plan the communication management process. 

A communication matrix as an element of the communication plan allows deliberation on 

how to communicate efficiently and effectively to the various project stakeholders. The 

communication matrix for the project can be constructed through a four-step process. 

The first step is to determine project stakeholders. In a typical project, there can be many 

types of users, vendors, managers, and stakeholders; therefore, the idea behind this 

step is to determine people or groups of people to include in the communication matrix. 

The second step is to determine the communication needs of each stakeholder. For each 

of these stakeholders identified in first step, determine their communications needs. For 

instance, certain managers have a need for ongoing status information. Program steer-

ing committee need ongoing status reporting. 

The third step is to determine how to fulfill the communication needs of each stakeholder. 

In fact, project communication can take many shapes and forms; therefore, in this step, 

brainstorming is needed on how to fulfill the communication needs for each stakeholder.  

When possible, the types of communication that can cover more than one stakeholder’s 

needs should be explored. Those types of communication could be project status re-

ports, status meetings, engineering meetings, regular conference calls, and videocon-

ferences with remote stakeholders. 

The fourth step is to prioritize the communication options. Definitely, some communica-

tion activities provide more value than others; thus, now, the items are prioritized to de-

termine which communication items provide the most value for stakeholders. 

Figure 32 shows a communication matrix example along with an illustration of meetings 

and status reports.
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Communication 

Type 

Objective of  

Communication 
Medium 

Recommended 

Frequency 

Audience 

(Owner to decide) 

Communication 

Owner 
Deliverable 

 Kickoff Meet-
ing 

 Introduction of the pro-
ject team to the project. 

 Review project objec-
tives and management 
approach. 

 Face-to-face  Once  Project sponsor 

 Project team 

 Major stakehold-
ers 

 Project man-
ager 

 Agenda 

 Meeting 
minutes 

 Project Team 
Meetings (In-
ternal) 

 Review project status 
with project team. 

 Face-to-face 

 Conference Call 

 Weekly  Project team  Project man-
ager 

 Action log 

 Project Team 
Meetings (Ex-
ternal) 

 Review project status 
with the project team. 

 Face-to-face 

 Conference Call 

 Monthly  Project team  Project man-
ager 

 Agenda 

 Meeting 
minutes 

 Engineering 
Meetings 

 Discuss design solutions 
for the project. 

 Face-to-face  As Needed  Project technical 
engineers 

 Interface projects 

 Project tech-
nical engineers 

 Agenda 

 Meeting 
minutes 

 Project Status 
Meetings 

 Report the status of the 
project to management. 

 Face-to-face 

 Conference Call 

 Monthly  Project owner 

 Unit manager 

 Interface projects 

 Project man-
ager 

 Project status 
report 

 Project Status 
Reports 

 Report the status of the 
project including activi-
ties, progress, accom-
plishments, and issues. 

 Email  Monthly  Project owner 

 Project team 

 Major stakehold-
ers 

 PMO 

 Project man-
ager 

 Project status 

report 

 

Figure 32. Communication matrix example 
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As shown in Figure 32, the communication matrix example comprises communication 

type, objective, medium, recommended frequency, audience, owner, and deliverable. 

The communication types include meetings and status reports with different objectives, 

frequency owner for each. Those communication types are utilized to manage the com-

munication throughout the project life cycle and should be managed according to the 

communication plan. Beside the plan and manage communication processes, an exam-

ple of a communication matrix is introduced to the project plan template as revealed in 

Table 3 as part of Section 2.3. 

Therefore, the manage communication process identified as the process of collecting, 

distributing, storing, retrieving, and disposing project information in accordance with the 

communication plan. Figure 33 demonstrates the data flow of manage communication 

process developed for the case company. 

 

Figure 33. Manage communication process: inputs, mechanisms, and outputs 

As demonstrated in Figure 33, inputs to the manage communication process include 

project plan, communication plan, and applicable management system procedures. 

Mechanisms used to plan communication include communication technology such as 

conference calls through Skype, and different communication methods such as meet-

ings, conference calls. In addition, document management system actions logs, project 

status reports, and meeting minutes are utilized as part of the mechanisms. Conse-

quently, project communications as an output from manage communication process is 

the activities required for the information to be created, and distributed, such as project 

team meetings both internal and external, project status meetings, and project status 

reports. 

For the whole communication management proposal, the initial proposal is evaluated on 

how it tackles the communication management key findings from the current state anal-

ysis (CSA) stage. Besides, the contribution from the CSA’s strengths to the proposal is 

appended as shown in Figure 34. 
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Figure 34. Communication management proposal evaluation against key findings and contrib-
uting strengths 

As exposed in Figure 34, and in terms of uncontrolled coordination communication as a 

first key finding, communication plan as an output of plan communication process assist 

the communication management throughout the project. Moreover, manage communi-

cation process output facilitates project communications. 

Correspondingly, two strengths certainly contributed to the proposal for this key finding. 

Those are the availability of project plan covers project works and the collection of les-

sons learned after each project. Those strengths enabled the identification of stakehold-

ers involved in the project as well as their needs in order to manage and control commu-

nication. 

In terms of the conflicts in supplier coordination as a second key finding, communication 

matrix as well as management communication process outputs govern the coordination 

roles and responsibilities for an effective resolution of the coordination conflicts. 

Similarly, the availability of a project plan covers project works and the collection of les-

sons learned after each project contributed to the proposal. Specifically, project plans 

offered an operative media for a communication matrix and lessons learned facilitate 

updates to processes as well as the communication matrix. 

The two project management parts intended for the coordination approach are now es-

tablished in terms of time management and communication management. The program 

management part related to the management of multi-project interdependencies is de-

scribed in the next subsection towards concluding the coordination approach. 
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5.4 Program Management: Multi-Project Interdependencies 

The case company’s framework for program management utilizes projects management 

as well as organization practices to deliver organizational strategy. This framework is 

implemented through Project Management Office (PMO). 

Since standardization and coordination is a common function of PMO where PMO stand-

ardize project management methodology as well as coordination between projects. The 

process of managing multi-project interdependencies is proposed for implementation as 

a dedicated projects’ coordination procedure as part of the program management. 

The current liaison from project management processes to program management, as 

shown in Figure 26, are utilized for the newly added management process of multi-pro-

ject interdependencies. This utilization is employed in order to avoid disturbing the cur-

rent processes and use the currently implemented reporting and steering mechanism. 

Henceforth and in terms of Data 2 collection findings, results regarding the initial proposal 

from interviews and workshop with key stakeholders formed the basis of Data 2. Stake-

holder inputs are identified in the form of suggestions to the multi-project interdependen-

cies management part of the coordination approach. Key stakeholder suggestions for 

proposal building in relation to multi-project interdependencies management elements is 

demonstrated in Table 8. 

Table 8. The management process of multi-project interdependencies suggestions as of Data 2 

Reference 
Suggestions from 
Key Stakeholders 

Description of the Suggestion 

1 Identification 
Categorization of pro-
jects’ interdependen-

cies information. 

Stakeholders suggested to categorize projects’ in-
terdependencies information to be related the im-

portance for each interdependency. 

2 Display 
Several visual maps to 

be built. 

Visual maps could be implemented in different level, 
such as projects, stages, and activities so as to fa-

cilitate clear identification of enormous number of in-
terdependencies. 

3 Improvement 

Limit improvement so-
lutions to the depend-
ency structure matrix 

model 

Projects’ practices propose that decomposition and 
tearing by assumptions are the best and essential 

improvement solutions to the dependency structure 
matrix of multi-project interdependencies. 
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As demonstrated in Table 8, categorization of multi-project interdependencies infor-

mation is suggested for identification. This categorization needs to be realized in relation 

to the interdependency importance. In addition, several visual maps to be built for differ-

ent levels in the display element of the process, such as projects, stages, and activities 

so as to facilitate clear identification of enormous number of interdependencies. 

Also for the improvement element of the process, projects’ practices propose to limit 

improvement solution to decomposition and tearing by assumptions. Those elements of 

the multi-project interdependencies management along with the process are exposed 

below. 

Definitely, the purpose of the management process of multi-project interdependencies is 

to collect, identify, analyze, display, and improve projects’ activities as well as stages; 

thus, these elements are explained below in details. 

Collection is the course of collecting projects’ stages, inputs, outputs, and activities. Iden-

tification is the course of identifying the interactions and relationships between projects. 

Analysis is the course of analyzing the activities and rearranging the relationships be-

tween activities. 

Display is the course of displaying and creating a useful representation of the multi-pro-

ject interdependencies. Improvement is the course of improving the process through ac-

tions taken as a result of multi-project interdependencies analysis and display. 

These multi-project interdependencies management elements utilize visual maps as well 

as Dependency Structure Matrix (DSM) to model multi-project interdependencies infor-

mation. 

Within the case company’s business context, visual maps is a network mapping that has 

the ability to display relationships between projects as nodes in a network at multiple 

levels. These levels could be projects, activities, and stages. By the same token, De-

pendency Structure Matrix (DSM) is a network modeling tool used to represent projects’ 

activities architecture and their interactions. 

The overall management process of multi-project interdependencies comprising these 

elements is shown in Figure 35. 
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Figure 35. The Initial proposal of the management process of multi-project interdependencies 
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As shown in Figure 35, collection encompasses two steps. The first step utilizes project 

plans to collect project stages, inputs, and outputs. The second step uses outputs from 

activities identification in the time management processes (i.e. project life cycle descrip-

tion, activity list, and activity attributes) to collect projects’ activities and attributes. 

Identification comprises two steps. The first step employs the project network diagram 

from sequence activities in the time management processes to identify activities relation-

ships. The second step is categorizing the information of these projects’ interdependen-

cies based on importance and priorities.  

Analysis comprises one step that contains sequencing the information of the projects’ 

interdependencies as part of the DSM model to recognize the best sequence of activities. 

Dependency Structure Matrix represents projects, activities, and their interactions by 

highlighting the architecture of the projects’ interdependencies. 

Display involves two steps. The first step is building the relevant visual maps. Visual 

Maps refers to network mapping to display relationships between projects in a network 

at multiple levels; thus, relevant visual maps are implemented for different levels, such 

as program, project, stages, and activities. 

The second step is emphasizing and displaying the important features of projects activ-

ities in the DSM model. Those important features could be decided on project by project 

basis. General important features could be extensive activities iterations, deadlock ac-

tivities patterns, or different supplier’s relationship. 

Lastly, improvement involves two steps. The first step is solving the DSM by decompo-

sition or tearing by assumptions. The second step exploits the communication matrix and 

communication management processes outputs in a form of communication improve-

ment actions to relevant projects’ stakeholders. These stakeholders include internal pro-

ject team, supplier, and sub-suppliers. 

It is worth noting that feedback to the initial step is recognized in the course of the process 

in case of modification to projects’ stages, inputs, outputs, or activities. This modification 

might require a change to the project plan, project lifecycle, stages, or ultimately, activi-

ties. 

For that reason, feedback is recognized from identification, analysis, display, and im-

provement at the end of their respective steps in case of rigorous modification to the 

projects’ interdependencies. 
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For the management process of multi-project interdependencies, the initial proposal is 

evaluated on how it tackles the key findings from the current state analysis (CSA) stage. 

Besides, the contribution from the CSA’s strengths to the proposal is appended as shown 

in Figure 36. 

 

Figure 36. Multi-project interdependencies management proposal evaluation against key find-
ings and contributing strengths 

As exposed in Figure 36, first key finding is the identification of multi-project interdepend-

encies by only intuition and technical knowledge. For this key finding, collection, identifi-

cation, and analysis elements of the management process of multi-project interdepend-

encies are established. Those elements offers a formal process to perceive and store 

multi-project interdependencies efficiently. 
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Correspondingly, strengths such as the availability of project plans, and lessons learned 

contribute to the collection, identification, and analysis elements. Moreover, the time 

management processes shown in the previous subsection aid the collection and identi-

fication of project stages and activities. 

In terms of priority setting as a second key finding, improvement element of the process 

and its output in the form of improvement action reports facilitate the priority setting 

based on projects’ stages and activities other than documentation schedule. 

Similarly, the liaison between the project management processes to the organization 

strategy through program management contributes to an effective communication of the 

improvement actions. In addition, project plans offer an effective media to those improve-

ment actions. 

In terms of the continuously augmented organizational hierarchy to cover coordination 

as the third key finding, the overall process proposes a formal process to identify and 

communicate projects improvement actions to relevant stakeholders. Also, the overall 

process alleviate personal communication needs. 

Likewise, the initiation of projects for interdependent works and the availability of various 

technical coordination groups as strengths contribute to the overall process. These 

strengths contribute by swift identification of projects’ interdependencies as well as fast 

response to the improvement actions. 

As shown above, the management process of multi-project interdependencies is pre-

sented. Furthermore, in the previous subsection, the project management parts in terms 

of time management and communication management were established. 

The coordination approach parts for the initial proposal are now complete. Consequently, 

in the next section, the complete initial proposal of the coordination approach is estab-

lished. 

5.5 The Initial Proposal of the Coordination Approach 

The initial proposal for building the coordination approach for projects includes the time 

management processes, the management process of multi-project interdependencies, 

and the communication management processes. A simplified diagram of this process is 

displayed in Figure 37 below. 
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Figure 37. The initial proposal of the coordination approach 

As displayed in Figure 37, time management comprises the identification and sequenc-

ing activities processes. Accordingly, outputs from the time management processes are 

project life cycle description, activity list, activity attributes, and project network diagram. 

Consequently, the management process of multi-project interdependencies collects 

those activities and its relationships. 

Accordingly, the management process of multi-project interdependencies further identi-

fies, analyzes, displays, and improves the information on the projects’ interdependen-

cies. Subsequently, the communication management processes communicate those im-

provement actions both internally and externally to the supplier and sub-suppliers. This 

communication is planned and managed in advance to facilitate those improvement ac-

tions. The communication management processes outputs are employed for those im-

provement actions. Those outputs are communication plan, communication matrix, and 

project communications. 

The initial proposal of the coordination approach was portrayed in this section; therefore, 

the initial proposal is validated and feedback is undertaken in the next section. 
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6 Validation and Feedback to the Coordination Approach 

This section reports on the results of the validation and feedback stage in the form of 

developments to the initial proposal of the coordination approach. 

First, this section overviews the validation and feedback stage. Subsequently, the vali-

dation of the project management parts of the coordination approach are demonstrated. 

Those parts are time management and communication management. 

Consequently, developments to the management process of multi-project interdepend-

encies as part of program management are revealed. Lastly, this section concludes with 

the final proposal of the coordination approach. 

6.1 Overview of the Validation and Feedback Stage 

The initial proposal for the coordination approach was portrayed in Section 5. The coor-

dination approach was built around time management, communication management, 

and the management process of multi-project interdependencies. 

The initial proposal is now addressed in order to validate that the initial proposal solves 

the business challenge, fulfills the business objective, and satisfies its intended purpose 

within the business context. 

This validation was conducted through a workshop with key stakeholders as well as com-

ments to the initial proposal in an electronic format. The validation of the coordination 

approach was first conducted to the project management parts and program manage-

ment part. The validation of those coordination approach parts are different in substance. 

For time management and communication management as project management parts, 

the initial proposal was validated through implementation to the project management 

procedure and the project plan template. 

Those parts are implemented in parallel for the two project management parts. There-

fore, in Section 6.2, the validation steps through implementation and planned release 

are described for time management and communication management. 

Regarding the management process of multi-project interdependencies as a program 

management part, the initial proposal was validated through feedback in the form of com-

ments. Those comments were delivered both during a workshop and in and electronic 

format. Those comments were implemented as developments to the management pro-

cess of multi-project interdependencies. 
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In fact, the validation steps for the management process of multi-project interdependen-

cies were planned in that arrangement since the process expects the project manage-

ment process parts to be executed primarily in projects to identify and sequence activi-

ties, as well as plan and manage communication. 

However, a pilot implementation of the process was accomplished for projects in one 

sub-unit under the engineering unit in the case company. This pilot was implemented in 

order to test the process and to ensure that further enhancements are realized. 

Therefore, in Section 6.3, the initial proposal is modified according to the feedback re-

ceived from the key stakeholders as well as the pilot implementation. This consequently 

shaped the final proposal for the management process of multi-project interdependen-

cies. When combined with time management and communication management, it forms 

the final proposal of the coordination approach. 

All in all, in Section 6.4, the final proposal of the coordination approach is drawn for the 

case company based on validation undertaken and feedback received to the initial pro-

posal of the coordination approach. 

During the validation and feedback stage, one workshop was conducted as well as feed-

back in the form or comments was undertaken from key stakeholders. The participants 

of the workshops were selected among the probable users of the final process. 

In addition, new stakeholders from engineering management were augmented in the 

validation and feedback stage as part of the criticism to the initial proposal and to seek 

outsider’s opinion. 

The results of the discussions and comments on the initial proposal form Data 3 of this 

thesis. Accordingly, the initial proposal is modified based on the stakeholders’ comments 

to form the final proposal of the coordination approach.  

In the next two sections, the validation to the project management parts and feedback to 

the program management part is discussed. 
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6.2 Validation of Project Management: Time and Communication 

For the project management parts of the coordination approach, feedback was received 

from the key stakeholders through workshop as well as off-line comments in an electronic 

format. Consequently, corrections were undertaken so as to be ready for implementation 

in the next release of the project management procedure and the project plan template. 

Hereafter and in terms of Data 3 collection, a number of improvement suggestions are 

identified for the initial proposal prior to implementation to the project management pro-

cedure and the project plan template. Those improvement suggestions from key stake-

holders formed the basis of Data 3. 

Stakeholder suggestions in relation to time management and communication manage-

ment elements are shown in Table 9. 

Table 9. Time and communication management suggestions as of Data 3 

Reference 
Suggestions from Key 

Stakeholders 
Description of the Suggestion 

1 
Time Manage-

ment 

Level of detail for activities 
identification and sequence 

to be identified 

Level of detail for activities identification and 
sequence to be identified in order to facilitate 

the implementation in the project plan. 

2 
Time Manage-

ment 

Processes summary to be 
added to project manage-
ment procedure and more 
detailed information and 
communication matrix to 
be added to the project 

plan template. 

Targeting implementation, the processes 
needs to be summarized and added to the pro-

ject management procedure.  

On the other hand, more detailed description 
of the process along with the activity list and 
attributes template to be added to the project 

plan template. 

3 
Communication 

Management 

Processes summary to be 
added to project manage-
ment procedure and more 
detailed information and 
communication matrix to 
be added to the project 

plan template. 

Targeting implementation, the processes 
needs to be summarized and added to the pro-

ject management procedure.  

On the other hand, more detailed description 
of the process along with the communication 

matrix example to be added to the project plan 
template. 
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As seen in Table 9, stakeholders suggested to identify the level of detail needed for the 

identification and sequence of activities in order to facilitate the implementation in the 

project plan. At the same time, more data can be identified in a rolling wave principle. 

Also, and targeting the implementation, the key stakeholders suggested that a summary 

of time management processes to be implemented in the project management proce-

dure. Alternatively, more details along with the activity list and attributes template were 

suggested to be added to the project plan template. 

Likewise, the key stakeholders suggested that a summary of communication manage-

ment processes be implemented in the project management procedure. Alternatively, 

more details of those processes along with the communication matrix example were sug-

gested to be added to the project plan template. 

Those suggestions targeted the implementation of time and communication manage-

ment in the management system documentation; therefore, as such, the processes pre-

sented in Section 5 did not face a substantial change. 

As a matter of fact, those processes are planned for release in the next revision of the 

project management procedure as well as the project plan template. 

6.3 Developments to Program Management: Multi-Project Interdependencies 

For the part related to the management of multi-project interdependencies in the coordi-

nation approach, feedback was received from the stakeholders through a workshop as 

well as off-line comments in an electronic format. Consequently, corrections were under-

taken for the corresponding process steps. 

Yet, a pilot was implemented for three interdependent projects in conjunction with pro-

jects’ stages, interfaces, and interdependencies. This pilot was implemented for the pro-

cess prior to further implementation in a dedicated projects’ coordination procedure. This 

pilot implementation steps along with a summary of results and improvement actions are 

provided in Appendix 1. 

Henceforth and in terms of Data 3 collection, feedback to the initial proposal from the 

workshop with the key stakeholders, the initial proposal feedback, and the pilot imple-

mentation formed the basis of Data 3. 

The stakeholders’ suggestions regarding the management process elements of multi-

project interdependencies are shown in Table 10. 
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Table 10. The management process of multi-project interdependencies suggestions as of Data 3 

Reference 
Suggestions from Key 

Stakeholders 
Description of the Suggestion 

1 Collection 
Activities collection can be 

skipped if only project stages 
relations are mapped. 

Pilot outcome exhibited that activities collec-
tion sub-step can be skipped if only projects 

stages relationships are mapped. 

This applies to relationships within program, 
projects, and stages. This step is needed 
when activities relationships are mapped. 

2 Identification 

Project scope validation 
could be added as part of 

projects’ interdependencies 
information categorization. 

Stakeholders suggested that the categoriza-
tion of project interdependencies information 

could include validation. 

This validation is needed to validate the pro-
jects scope as well as the product(s) offered 

by each project. 

3 

The overall man-
agement process 
of multi-project 
interdependen-

cies 

The process could be ap-
plied in different levels of the 

whole program. 

Stakeholders suggested that the overall pro-
cess can be made generic so it can be im-
plemented in different levels inside the pro-

gram. 

As seen in Table 10, for the collection element of the process, the pilot implementation 

exposed that the activities collection step can be skipped if only relationships of projects’ 

stages are mapped. This applies to relationships within program, projects, and stages. 

However, this step is needed when activities relationships are mapped. 

For the identification element of the process, validating the project scope is needed as 

well as the product offered by the project. This validation is added to the categorization 

step in the management process of multi-project interdependencies. 

Yet, based on the feedback from stakeholders, a generic process will be used in different 

levels of the whole program. First, the generic process will be used in the program level 

within the program and second, in the unit level among projects and thirdly, in the project 

level between systems, activities and stages. Based on stakeholders’ feedback, the over-

all management process of multi-project interdependencies was modified as shown in 

Figure 38.
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Figure 38. The management process of multi-project interdependencies 
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As shown in Figure 38, the modifications to the process are marked in red. Correspond-

ing to these modifications, second step of collection is marked as optional. Also, stage 

relationships are added to activities relationships as part of an identification element. 

Similarly, validation of the project scope and the product delivered is supplemented to 

the categorization of the information step of projects’ interdependencies. The rest of the 

process remains the same as in the initial proposal. 

Still, the management process of multi-project interdependencies requires one signifi-

cant change in project management processes. This change embraces a genuine imple-

mentation of the time management and communication management processes. This 

implementation in the project management processes is a prerequisite to the manage-

ment of multi-project interdependencies in order to collect the outputs of time manage-

ment in terms of activities identification and sequence. 

Chronologically, the management process of multi-project interdependencies will be im-

plemented first and improvement actions acknowledged. Those improvement actions 

could be project scope change, activity prioritization, or assumptions recognition. Then, 

the process offers these improvement actions to the communication management pro-

cesses. Finally, the communication management processes communicate these im-

provement actions both internally and externally to the supplier and sub-suppliers by 

means of meetings, and status reporting. 

What is more, a pilot of the process was implemented for projects in one sub-unit under 

the engineering unit. This pilot was implemented for the first level of projects’ interde-

pendencies between projects’ stages covering inputs and outputs. This pilot was applied 

to three projects (A, B, and C). The steps followed in this pilot implementation covered 

collection, identification, analysis, display, and improvement. As a concluding output 

from the management process of multi-project interdependencies, two important fea-

tures were perceived. Those are long iterations and deadlock stages patterns. 

Hence, the projects’ important features along with improvement actions were offered in 

an improvement action report. The improvement actions included the decomposition of 

stages or stage tearing by assumptions. The process pilot implementation along with a 

summary of the results and improvement actions can be found in Appendix 1. 

After the final proposal is completed, it is given to the case company’s project manage-

ment office (PMO) in order to be planned for implementation. This management process 

of multi-project interdependencies will be implemented in a projects’ coordination proce-

dure in order to be implemented in the case company’s management system. 
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6.4 The Final Proposal of the Coordination Approach 

The initial proposal for building the coordination approach among projects was built 

around the time management processes, the management process of multi-project in-

terdependencies, and the communication management processes. 

The proposed modification to the project management processes as well as program 

management for the case company’s is shown in Figure 39. 
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Figure 39. The final improvements to the project and program management processes 
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As seen from Figure 39, the management process of multi-project interdependencies is 

appended to the program management in order to manage and coordinate the interde-

pendencies among projects, as well as among stages and activities within projects. The 

current liaisons from project management processes to program management are de-

ployed for the management process of multi-project interdependencies. This deployment 

is engaged in order to avoid disturbing the current processes and to utilize the current 

reporting and steering mechanism. 

Furthermore, time management processes are included in the project’s planning and 

controlling processes. Time management processes incorporated define and sequence 

activities processes. Also, communication management processes are appended to the 

project’s planning and controlling processes. Communication management processes 

encompassed plan and manage communication processes. 

Accordingly, a simplified diagram of the final proposal of the coordination approach com-

prise time management, management of multi-project interdependencies, and commu-

nication management is displayed in Figure 40 below. 

 

Figure 40. The final proposal of the coordination approach 

As displayed in Figure 40, the overall coordination approach starts with time manage-

ment processes that produce outputs employed for the management process of multi-

project interdependencies. Those outputs are project life cycle description, activity list, 

activity attributes, and project network diagram. 
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Consequently, the management process of multi-project interdependencies collects pro-

ject stages, activities, and relationships from those outputs. Henceforth, the manage-

ment process of multi-project interdependencies further categorizes, analyzes, displays, 

and improves multi-project interdependencies information in terms of stages and activi-

ties. It is worth noting that collection and identification are changed from the initial pro-

posal by making the process generic in terms of collection and identification in addition 

to supplementing validation as part of identification. 

Subsequently, the communication management processes communicate those improve-

ment actions both internally and externally to the supplier and sub-suppliers. This com-

munication is enabled through communication management outputs. Those outputs are 

communication plan, communication matrix, and project communications. 

This concludes the coordination approach proposed for implementation to integrate in-

terdependent projects into program management.  



90 

 

 

7 Discussion and Conclusions 

This section presents the executive summary of the thesis in addition to managerial im-

plications and practical recommendations. This section evaluates as well the outcome of 

this thesis. This evaluation focuses on the thesis outcome versus the objective as well 

as validity, reliability, logic and relevance. 

7.1 Executive Summary 

The objective of this thesis was to build an overall coordination approach for the case 

company to integrate the supplier’s different interdependent projects into program man-

agement. In particular, the case company’s business objectives aim at building a new 

greenfield power plant. 

A greenfield power plant project is a large scale, complex venture that typically implicates 

a vast number of stakeholders. This complex nature and the large number of projects in 

a greenfield plant project require effective and efficient project management and coordi-

nation. Without such scrutiny of project management and coordination, complex interde-

pendencies and concurrence between projects hinder the overall project management 

processes efficiency; therefore, the management of multi-project interdependencies in 

such a large setting requires standardized process or approach. Too little coordination 

paralyzes the project and so does too much coordination; therefore, this thesis offered a 

coordination approach to standardize a process to integrate interdependent projects into 

program management. This coordination is a lever to reduce unnecessary non-added 

value iterations and associated rework. 

Data gathered for this thesis were drawn from a variety of data sources in three data 

collection rounds. Each round produced a set of data corresponding to the research 

stage objective. Different methods were used for the data collection and analysis via 

interviews, workshops, electronic format feedback as well as management system doc-

uments study and investigation. 

The research originated from the business objective perceived from the business chal-

lenge. The current state of the projects management processes and coordination prac-

tices was analyzed inside the case company. This current state analysis revealed chal-

lenges in time management, communication management in addition to the manage-

ment of multi-project interdependencies. Accordingly and ascended from particular chal-

lenges, relevant literature on project management as well as program management was 

scrutinized. 
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As a result, the coordination approach proposal was built and further evaluated against 

the key findings from the current state analysis stage. This coordination approach parts 

covered time management and communication management as part of project manage-

ment as well as management of multi-project interdependencies as part of program man-

agement. 

The overall coordination approach starts with the time management processes that pro-

duce outputs employed for the management process of multi-project interdependencies. 

Those outputs are project life cycle description, activity list, activity attributes, and project 

network diagram. 

Consequently, the management process of multi-project interdependencies collects pro-

ject stages, activities, and relationships from those outputs. Henceforth, the manage-

ment process of multi-project interdependencies further categorizes, analyzes, displays, 

and improves projects’ interdependencies information in terms of stages and activities. 

Subsequently, the communication management processes communicate those improve-

ment actions both internally and externally to the supplier and sub-suppliers. This com-

munication is enabled through communication management processes outputs, such as 

communication plan, communication matrix, and project communications. On the other 

hand, the rest of the coordination activities within the project team could be left over to 

communication based coordination using different means of communications such as 

personal conversations, workshops, workgroups, meetings, and e-mails. However, for 

this communication based coordination, this thesis offered communication planning and 

management processes in addition to the communication matrix in order to facilitate and 

manage this communication based coordination. 

The proposed coordination approach was validated in order to ensure that the proposal 

solves the business challenge, satisfies the business objective, and satisfies its intended 

purpose within the business context. 

For the project management parts of the coordination approach, validation was con-

ducted through implementation to the case company’s management system. What is 

more, it is planned for release in the next revision of the project management procedure 

and the project plan template. 

For the multi-project interdependencies management part of the coordination approach, 

validation is conducted through stakeholder feedback and pilot implementation prior to 

further implementation in a dedicated projects’ coordination procedure. 
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Thus, this thesis proposes a coordination approach that structure project stages accom-

plishment, manifests project activities control, assists project communication manage-

ment, and alleviates personal communication needs. In the same fashion, this coordina-

tion approach governs coordination activities, supports the identification of projects’ in-

terfaces, authenticates multi-project interdependencies, and aids the priority setting of 

the projects. 

In relation to business impact, this coordination approach would contribute to solving 

issues identified in the business challenge such as overlapping responsibilities, projects 

scope gaps and time-schedule challenges. 

7.2 Managerial Implications and Practical Recommendations 

The outcome of thesis is a coordination approach for multi-project interdependencies in 

program management. This coordination approach encompassed time management, 

communication management, and multi-project interdependencies management. Within 

the scope of this thesis, time management and communication management are planned 

for release into the next revision of the case company’s project management procedure 

in addition to the project plan template.  

However, the management process of multi-project interdependencies was built and val-

idated through feedback in the form of comments as well as a pilot implementation of the 

process for projects in one sub-unit under the engineering unit in the case company. 

Therefore, this management process of multi-project interdependencies is not yet imple-

mented in practice. 

For that reason, the first practical recommendation for next steps concerning the coordi-

nation approach is the implementation of the management process of multi-project inter-

dependencies into a dedicated projects’ coordination procedure. What is more, a dedi-

cated reporting mechanism could be implemented for this process so as to facilitate the 

fast improvement actions to projects and on-line implementation of the process. To elab-

orate, the management process of multi-project interdependencies within the scope of 

this thesis utilized the current program planning and steering mechanism in order to cap-

ture project information without disturbing the current processes.  

Given these implications and looking back to the current state analysis stage where sev-

eral key findings were recognized and addressed in this thesis; however, other findings 

were outside the focus area of this thesis. Taking into account these findings outside the 

focus area, the first key finding was the lack of supplier control processes as part of the 
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program governance. Specifically, in the case of a turnkey project where the supplier has 

the full responsibility of engineering, procurement, construction, and management. 

Additionally, a second key finding was the project management processes’ reliance on 

the supplier’s project management processes needs to be investigated. That is particu-

larly the case in a turnkey project where the contractual agreement with the supplier 

includes project management responsibility. 

Lastly, a third key finding was the obscure projects’ breakdown structure along with work 

breakdown structure for the program. Precisely speaking, instituting a clear product 

breakdown structure for a greenfield plant becomes an essential demand in order to 

contribute to the effectiveness of the project management processes. 

To sum up, future steps include the implementation of the management process of multi-

project interdependencies in a dedicated procedure in addition to founding a dedicated 

reporting mechanism for the projects. Equally important, key findings outside the focus 

area could be considered in further research projects. That is why future researches 

could investigate turnkey supplier controls processes, project management processes 

within turnkey plant supply, and greenfield plant projects’ breakdown structure. 

7.3 Thesis Evaluation 

This section evaluates the outcome of this thesis against the objective. In addition, it 

evaluates this thesis in terms of validity, reliability, logic and relevance. 

7.3.1 Objective versus Outcome 

The objective of this thesis was to build an overall coordination approach for the case 

company to integrate supplier’s different interdependent projects into program manage-

ment. Correspondingly, the outcome is a coordination approach comprise time and com-

munication management as part of project management in addition to multi-project inter-

dependencies management as part of program management. 

Originally, the case company did not possess a standardized process or approach for 

multi-project coordination; therefore, the coordination approach was co-created with key 

stakeholders and further validated against the business objective and for its intended 

purpose within the business context. 
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In comparison to thesis objective, the coordination approach supports the case com-

pany’s business needs by supporting projects’ interdependencies identification, authen-

tication, and management. This would aid the case company in moderating overlapping 

responsibilities, reducing projects scope gaps, and resolving time-schedule challenges. 

However, this management process of multi-project interdependencies is not yet imple-

mented in practice; since it requires a meticulous implementation of time and communi-

cation management processes into project management. 

7.3.2 Validity, Logic, Reliability and Relevance 

Since the research project is representing a coherent logical set of development and 

statements, the quality of the research is judged according to logical set of tests. The 

four logical tests relevant to case studies are validity, reliability, logic, and relevance. (Yin 

2009: 40) 

Validity of the research can be covered by three tests covering construct validity, internal 

validity, and external validity. Construct validity refers to the operational set of measures 

that subjectively judgements are used to collect the data. Internal validity is the concern 

of explanation where the researcher properly defined relationships between events. Ex-

ternal validity deals with the idea if the current study’s findings are generalized beyond 

the current case study. (Yin 2009: 41-44) 

During this study, construct validity is ensured by using multiple data sources in three 

data collection rounds. These data sources are drawn from different program and project 

management levels inside the case company. Besides, an evidence chain is established 

in the data collection in terms of field notes, electronic format feedback, and management 

system documents. 

Internal validity (in other terms: logic) is ensured via reliable data analysis method i.e. 

thematic content analysis and building explanation logic. Correspondingly, the research 

employed grounded conclusions as well as counter arguments. The logic of those con-

clusions is validated with key stakeholders and therefore were not solely reliant on the 

author of this thesis. 

External validity is ensured by the research relevance outside the current settings. In 

particular, the current study of multi-project interdependencies management and coordi-

nation is appropriate in large-scale and complex mega projects settings. 

Reliability is the assessment of whether the same findings would be obtained if the re-

search was repeated. (Quinton & Smallbone 2006: 129) 
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During this study, different data sources are used with diverse data collection methods, 

such as interviews, workshops, electronic format feedback, as well as management sys-

tem documents study and investigation. Furthermore, data is collected in three different 

stages throughout the research; while selected literature follows the business objective 

and the current state analysis stage key findings. In addition, selected literature com-

prises project management standards view point as well as methodologies and best 

practices. 

Relevance addresses the question of how well the outcome of this thesis satisfies the 

business challenge of the case company. During this thesis, relevance is assured by co-

creating the coordination approach with key stakeholders in the proposal building stage. 

In addition, the coordination approach is validated with key stakeholders during the vali-

dation and feedback stage using different methods. Relevance is further augmented by 

adding new stakeholders in the validation and feedback stage as part of the criticism to 

the initial proposal and seek outsider’s opinion. 

7.4 Closing Words 

A greenfield plant project as a large scale, and complex venture requires efficient coor-

dination of project activities and management project interfaces with all stakeholders. 

Thereupon, this thesis addressed this business challenge of the case company and built 

a coordination approach to overcome time pressured work characterized by multiple pro-

jects and constantly managing situations of crisis. 

Besides, this thesis offered several future research topics such as greenfield plant pro-

jects’ breakdown structure, turnkey supplier controls, and project management pro-

cesses within turnkey plant supply. 

Overall, the coordination approach is offered for the case company to integrate, coordi-

nate, and manage its supplier’s interdependent projects into program management; yet, 

it is can be made applicable in similar instances of large-scale and complex greenfield 

plant projects. 
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Appendix 1. The Pilot of the Management Process of Multi-Project Interde-

pendencies 

This appendix describes the pilot conducted for the management process of multi-project 

interdependencies in the case company in order to validate the initial proposal of the 

process and gain insights into the process steps prior to further implementation in a ded-

icated projects’ coordination procedure. 

This appendix is organized as follows. First, it introduces the pilot description as well as 

the projects information used. Subsequently, it illustrates the management process of 

multi-project interdependencies implementation steps through collection, identification, 

analysis, display, and improvement. Finally, it ends with the pilot implementation conclu-

sions. 

Introduction 

The management process of multi-project interdependencies developed in Section 5.4 

is generic; therefore, it will be implemented in different levels inside the program (i.e. 

projects, stages, activities). This pilot is implemented for the first level of projects’ inter-

dependencies. That is between projects’ stages covering inputs, and outputs. Activities 

interdependencies are excluded from this pilot’s scope; since project plans in the current 

stage include only information about project stages, inputs, and outputs. 

This pilot is applied for three projects (A, B, and C) within one sub-unit under the engi-

neering unit in the case company as demonstrated in Section 1.2. Each of those projects 

comprise several stages and sub-suppliers. Information is recognized based on those 

projects individual project plan. This pilot is implemented using Cambridge Advanced 

Modeller (Wynn et. al, 2010). Cambridge Advanced Modeller is a software tool for mod-

elling and analyzing the interdependencies and flows in complex processes. 

Collection Steps 

The first step in collection utilized outputs from project plans for those three projects and 

further collected project stages, inputs, and outputs. Figure 1-1 shows the life cycle of 

Project A. 
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Figure 1-1. Project “A” life cycle 

As demonstrated in Figure 1-1, the life cycle of project “A” is divided into stages. Each 

stage has a unique identifier. In each stage, several inputs and outputs are identified. 

Worth mentioning that each stage involve one or more sub-suppliers. Moreover, stages 

from AS-01 till AS-06 represent planning and architectural design life cycle; whereas 

stages from AS-07 till AS-14 represent system planning, design, and validation life cycle; 

therefore, in those stages, life cycle stages would be duplicated for the number of sys-

tems involved in the project. Likewise, further stages from AS-15 till AS-19 represent 

plant integration. 
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Second project information is acquired as well from its project plan. Figure 1-2 shows 

the life cycle of Project B. 

 

Figure 1-2. Project “B” life cycle 

As demonstrated in Figure 1-2, the life cycle of project “B” is divided into thirteen stages 

with unique identifiers. In each stage, several inputs and outputs are identified. 

Third project information is acquired as well from its project plan. Figure 1-3 shows the 

life cycle of Project C. 

 

Figure 1-3. Project “C” life cycle 
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As demonstrated in Figure 1-3, the life cycle of project “C” is divided into eight stages 

with unique identifiers. In each stage, several inputs and outputs are identified. The sec-

ond step of collection is skipped in this pilot since this pilot’s scope covers only first level 

of the program that is stages, inputs, and outputs. 

Identification Steps 

Identification comprise two steps. In the first step, the project network diagram is em-

ployed to identify stages relationships. Those stages relationships are identified from its 

respective sections from project plans of projects A, B, and C.  The second step catego-

rized these projects’ interdependencies information based on importance and priorities. 

Categories comprise critical, major, and minor interdependencies. 

Critical interdependencies are characterized by prevention and inability of progress in 

other projects in case of significant changes. Major interdependencies are characterized 

by the damaging effect and major rework to other projects in case of significant changes. 

Minor interdependencies are characterized by the ability of the other projects to progress 

without major adjustments in case of significant changes. Figure 1-4 shows the initial 

Dependency Structure Matrix (DSM) model built for projects A, B, and C stages as well 

as interdependencies between stages. 

 

Figure 1-4. Initial projects’ Dependency Structure Matrix (DSM) 
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As exposed in Figure 1-4, The DSM is built for projects A, B, and C stages. These stages 

identifiers collected from project plans are used for the DSM model to identify stages. 

Interdependencies between stages are recognized by marks in the off-diagonal cells 

representing sources and destinations of these input and output interactions. 

Analysis Step 

Analysis is a one-step contains sequencing projects’ interdependencies information to 

recognize the best sequence of stages. Figure 1-5 shows the Dependency Structure 

Matrix (DSM) model for projects A, B, and C stages after sequencing the stages based 

on its interdependencies. 

 

Figure 1-5. Sequenced projects’ Dependency Structure Matrix (DSM) 

As exposed in Figure 1-5, stages are sequences in order to find the order of stages that 

minimizes the amount of iteration represented by cycles and feedbacks in the projects. 

Stages in the DSM are rearranged by reordering the rows and columns. 

Display Steps 

Display involve two steps. In the first step, relevant visual maps are built. Relevant visual 

maps implemented for these three project, and stages is shown in Figure 1-6 
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Figure 1-6. Multi-project visual map 
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As demonstrated in Figure 1-6, projects A, B, and C are interconnected based on their 

stages’ interdependencies. In addition, each interdependency is uniquely identified in 

order to facilitate easier input/output connection between stages. 

The second step of display comprise displaying the important features of projects activ-

ities in the DSM model. Those important features could be decided on a project by project 

basis. General important features could be extensive activities iterations, deadlock ac-

tivities patterns, or different supplier’s relationship. Figure 1-7 shows the DSM model of 

these projects after highlighting the important features. 

 

Figure 1-7. Highlighted projects’ Dependency Structure Matrix (DSM) 

As exposed in Figure 1-7, the important features highlighted are iterations represented 

by feedback loops or cycles in the process. Those iterations are displayed as a dotted 

circle in the DSM model.  

Another highlighted important feature is the deadlock stages’ patterns where two stages 

from two different projects are dependent on each other in terms of inputs and outputs. 

This important feature is highlighted as a dotted square. The rest of the DSM model is 

the same as the sequenced DSM model built during the analysis steps. 
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Improvement Steps 

Improvement involves two steps. In the first step, the important features of the DSM 

identified in the previous step are solved by decomposition or tearing by assumptions. 

Hence, for long iterations, decomposition of stages into sub-stages is introduced as a 

solution. For deadlock pattern in stages inputs and outputs, tearing by assumptions is 

introduced in one those coupled stages in the first round; thus in the next round, those 

assumptions could be replaced by actual information from the first round. 

The second step of improvement exploits communication matrix and communication 

management processes outputs to communication improvement actions to relevant pro-

jects’ stakeholders. Those stakeholder include internal project team, supplier’s project 

team, and sub-suppliers.  

Consequently, as recognized in analysis steps, first acknowledged improvement actions 

is to sequence projects stages as identified in Table 1-1. 

Table 1-1. Best projects’ stages sequence 

Project Stage ID 
Important 

Feature 
Proposed Improvement Action 

1 
Project 

C 

CS-01 

and CS-02 
Sequence  

Stages CS-01, and CS-02 to be firstly concluded 
in the three projects 

2 
Projects 

A, B, 
and C 

AS-01, BS-01, 
CS-01, and CS-

02 
Sequence 

Stage AS-01 and BS-01 to follow stages CS-01 
and CS-02 

3 
Projects 
A and B 

BS-07, AS-07, 
and CS-03 

Sequence 
Stage BS-07 to be concluded at latest before 

closing stages AS-07 and CS-03 

4 
Projects 

A, B, 
and C 

AS-11, BS-09, 
and CS-05 

Sequence 
Stage AS-11 to be concluded at latest before 

closing stages BS-09 and CS-05 

5 
Projects 

A, B, 
and C 

AS-15, BS-10, 
and CS-06 

Sequence 
Stage AS-15 to be concluded at latest before 

closing stages BS-10 and CS-06 

As recognized in Table 1-1, the best sequence of stages is identified as concluding 

stages CS-01 and CS-02 before starting projects A, and B. Then stages AS-01 and BS-

01 to follow. Moreover, stages BS-07 of project B, AS-11 of project A, and AS-15 of 

project A to be concluded before closing its respective interdependent stages in projects 

A, B, and C. 
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What is more, different important features of projects and stages are identified along with 

proposed improvement actions. These important features are identified as part of the 

first step of the improvement steps as demonstrated in Table 1-2. 

Table 1-2. Projects’ important features along with improvement actions 

Project Stage ID 
Important 

Feature 
Proposed Improvement Action 

1 
Projects A 

and B 

AS-01 

and BS-01 

Deadlock 
stages pattern  

Tearing those two stages by introducing assump-
tions for the first iteration then proceed with actual 

data in the next iteration. 

2 
Projects A 

and B 
AS-07, and 

BS-07 
Deadlock 

stages pattern 

Tearing those two stages by introducing assump-
tions for the first iteration then proceed with actual 

data in the next iteration. 

3 
Projects 
A, B, and 

C 

BS-09, AS-
11, and CS-

05 
Long iterations 

Stage BS-09 to be decomposed to sub-stages in 
order to introduce new inputs and outputs to facili-

tate progress in other projects stages. 

4 
Projects B 

and C 

BS-10, AS-
15, and CS-

06 
Long iterations 

Stage BS-10 to be decomposed to sub-stages in 
order to introduce new inputs and outputs to facili-

tate progress in other projects stages. 

5 
Projects 
A, B, and 

C 

BS-11, BS-
12, AS-18, 
and CS-07 

Long iterations 
Stages BS-11 and BS-12 to be decomposed to 
sub-stages in order to introduce new inputs and 
outputs to facilitate progress in other projects. 

6 
Projects 
B, and C 

CS-07, and 
BS-12 

Deadlock 
stages pattern 

Tearing those two stages by introducing assump-
tions for the first iteration then proceed with actual 

data in the next iteration. 

7 
Projects 
A, B, and 

C 

BS-13, AS-
19, and CS-

08 
Long iterations 

Stages BS-13, AS-19, and CS-08 to be decom-
posed to sub-stages in order to introduce new in-

puts and outputs to facilitate progress in other pro-
jects. 

As recognized in Table 1-2, three deadlock stages patterns are perceived. The proposed 

improvement actions included tearing those two stages by introducing assumptions for 

the first iteration then proceed with actual data in the next iteration. 

Furthermore, three long iterations are perceived. The proposed improvement actions for 

those long iterations included decomposition of stages to sub-stages in order to introduce 

new inputs and outputs to facilitate progress in other projects. 
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Conclusions 

This pilot is implemented for the first level of projects’ interdependencies between pro-

jects’ stages covering inputs, and outputs. This pilot is applied for three projects (A, B, 

and C) within one sub-unit under the engineering unit in the case company. 

Steps followed in this pilot implementation covered collection, identification, analysis, 

display, and improvement. In collection, projects stages, inputs, and outputs are col-

lected from project plans. In identification, stages relationships are identified based on 

interdependencies information from project plans. In analysis, the DSM model is se-

quences in order to recognize the best sequence of stages. In display, important features 

of projects’ interdependencies are highlighted. In improvement, the DSM model is im-

provement in relation to the important features identified in projects’ interdependencies 

in terms of stages iterations and deadlock stages patterns. 

As a concluding output from the pilot of the management process of multi-project inter-

dependencies, important features along with improvement actions are offered as part of 

an improvement actions report. Long iterations and deadlock stages patterns are identi-

fied as two important features of the projects scrutinized. Improvement actions for these 

two important features included stages decomposition and tearing by assumptions for 

long iterations and deadlock stages patterns respectively.  


