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Taman tutkimuksen tavoitteena on selvittaa Gantt-kaavio -tyyppisen aikataulun
vaikutus projektin kommunikaation ja projektin suorituskykyyn. Projektinhallin-
nan alan tieteellisessa kirjallisuudessa aikataulu nayttaytyy tarkeana tekijana
osana projektihallintaa. Kirjallisuudesta ei |6ydy kattavasti selvyyttd, mika on ai-
kataulun rooli projektikommunikaatiossa ja mika on sen vaikutus projektikom-
munikaation ja projektin suorituskyvyn valilla.

Tutkielma on tehty yksittaisena tapaustutkimuksena. Tutkimuksen ohessa luo-
daan kattava Gantt kaavio -tyyppinen aikataulu, jota kdytetdaan projektin suunnit-
teluun, seurantaan, hallintaan ja kommunikointitydkaluna. Tutkimusmenetel-
mina kaytettiin kirjallisuuskatsausta teoriaosuudessa ja haastatteluita empiiri-
sessa osiossa. Teoriaosuudessa kdydaan Gantt kaavio -tyyppisen aikataulun his-
toriaa, nykytilaa, sen hyvia ja huonoja puolia ja sen tyypillista rakennetta. Lisdksi
perehdytdan projektin kommunikaation ja suorituskyvyn perusteisiin. Ndiden ai-
heosa-alueiden riippuvuudet pyritaan selittdmaan auki. Teoriaosuuden pohjalta
muodostetaan kysymykset, jotka esitetdan haastattelutilanteessa haastatelta-
ville. Tutkielmaan valikoitui nelja eri haastateltavaa tapausyrityksestd, joiden vas-
taukset peilautuvat paaosin luodun aikataulun pohjalle.

Tutkimuksen mukaan Gantt kaavio -tyyppisen aikataulun kayt6lla on myonteisia
vaikutuksia projektikommunikaatioon: Ganttin kaavio vdahentaa vaarinymmarryk-
sia, lisdd kommunikaatiota ja luo keskustelupohjan rationaaliselle paatoksente-
olle. Ganttin kaavion kdyttaminen tuo projektille kasvanutta suorituskykya tehok-
kaamman kommunikaation kautta.

Avainsanat Gantt Chart, aikataulu, projektin suorituskyky, projektikom-
munikaatio



VAASAN AMMATTIKORKEAKOULU
UNIVERSITY OF APPLIED SCIENCES
Master of Engineering in Project Management

ABSTRACT

Author Peetu Vasankari

Title The Effect of Project Communication and Project Perfor-
mance: The Role of Detailed Gantt Chart in Sub-station Con-
struction Project

Year 2024

Language English

Pages 72+ 1 Appendix

Name of Supervisor Adebayo Agbejule

The objective of this study is to study the impact of Gantt Chart-type time sched-
ule on project communication and on project performance. Literature notes time
schedules as an important part of project management, but there are few stud-
ies available on what is the role of time schedule on project communication, and
what is its impact between project communication and project performance.

The study is a single case study. A real-life case project from the case company
was studied to create a Gantt Chart time schedule on. The research methods
used were literature review in the theoretical part of the study and interviews in
the empirical part. In the literature review Gantt Chart, communication and per-
formance in projects are studied. The interdependencies of these factors are in-
tended to be demonstrated. Based on the literature review questions were for-
mulated, and four interviewees were interviewed.

Based on the study, the use of Gantt chart time schedule has a role on project
communication: the use of Gantt chart reduces misunderstandings, increases
communication, and creates a communication base for rational decision making,
thus increasing project performance through more efficient communication.

Keywords Gantt Chart, time schedule, project performance, project commu-
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1 INTRODUCTION

The early creations of Gantt chart dates to around the First World War as to be
used for a production planning tool. During the 1950s and 1960s large scale pro-
duction was seen too complex for the Gantt chart to track and therefore, their
popularity in production planning went down. It was not until the development of
computers which revived Gantt charts and led them to be utilised in project man-

agement (Wilson, 2003).

Project management literature acknowledges Gantt Charts as being a simple, use-
ful, and practical tool of project management (Geraldi 2004; Wilson, 2003). A sur-
vey conducted with 750 project managers, the Gantt chart was ranked 4™ out of
70 tools used most for managing projects (Besner & Hobbs, 2008). Time schedule
is also noted as a critical success factor (CSF) for project management. (Pinto, J.K.
and Prescott, J. (1988). In the guide to the project management body of knowledge

project schedule management has a dedicated knowledge area (PMBOK 2017).

It is argued that the issues to achieve large scale project goals are related to keep-
ing the planned time schedule or budget and the root cause to slip in these topics
are communication related such as ignorance of what other project teams are do-
ing, diverse views on the project objectives, poor project planning and scheduling
(Hameri, 1997). The same thoughts are complemented by Koskinen (2004) stating
that over half of the project management problems result, either wholly or partly,

from poor communication.

According to Chiocchio (2007), project teams are formed to work together to en-
sure successful project completion and “working together” equals to high quality
communication, in specific, communication regarding tasks and coordination. Chi-
occhio continues to argue that communication technology can influence project
performance since it provides possibilities for people to think in new ways, pay
attention to different things, communicate, and work together differently, but
also to do completely new things. He also notes that when tasks are complex, it is

essential to exchange information, receive feedback and to coordinate



information in high velocity. This is emphasized in group decision making, where
the issue to be resolved needs to be easily understood, and alternatives in relation
to that specific issue are to be compared and upon that information the correct

alternative is to be chosen.

Ranking time schedules as one of the most important tools the project personnel
have access to, it is yet to be shown in literature how using time schedule has
effect on project communication and project performance. This thesis aims to
demonstrate how developing a realistic and detailed time schedule effects project
communication and project performance on substation project delivered in Fin-

land.

1.1 Research Problem

In the case company Gantt charts have been used in high voltage substation pro-
jects on a level which is not considered to be detailed enough to provide a realistic
tracking nor dynamic scheduling on activity level, but more as a tool to support in
scheduling the most critical activities on a high level. This approach is also known
as a milestone chart. The company is interested in developing and implementing
time schedule in greater detail for project use to follow the project status in more
detail, and to see how the use of time schedule affects project communication and
project performance. Another aspect is educational: having a detailed time sched-
ule may prove to be an effective tool when teaching project personnel how differ-
ent tasks intertwine between different project phases and overall growing the

knowledge of time schedules amongst project team members.

1.2 Research Gap

Given all the literature written and practical utilisation of Gantt charts throughout
the decades, there are no studies to found by the author on how the Gantt chart

affects project performance or project communication.

Literature on project communication has been and is to date a subject that has

been extensively studied (BG Zulch, 2014), and while time schedules are



mentioned as being important part of project communication (Plowman &
Diffendal, 2020), it has not been studied what is the role of the Gantt chart on
project communication. Another obvious gap is having no studies made on how
the use of detailed time schedule affects project performance through project

communication.

1.3 Research Objectives

The objective of this thesis is to ascertain whether establishing a detailed and re-
alistic project time schedule, i.e., the Gantt chart, used as a project management

tool has an impact on project performance through improved communication.

Additionally, as part of this thesis a Gantt chart will be created for a real-life project
for the case company’s 400 kilovolt sub-station expansion project in northern Fin-
land. In utilizing this Gantt chart in everyday project use, data is gathered from key
project stakeholders: project manager, lead design engineer, design engineer and
site manager. Ultimately, through interviews the results shall be reviewed and
compared to reviewed literature. Lastly, if seen beneficiary, there is an interest in
generating a time schedule template from the initially developed Gantt chart. This
template could serve as a standardized starting point in generating project specific

time schedule for different types of sub-station projects.

1.4 Research Questions

As there is a gap in project management literature to clearly indicate what is the
role of Gantt chart to project communication and what impact the Gantt chart
brings on the relationship between project communication and project perfor-

mance, two questions are constructed as follows:

Q1: What is the role of detailed Gantt chart time schedule on project communica-

tion?

Q2: How does the use of detailed Gantt chart time schedule impact the relation-

ship between project communication and project performance?



1.5 Research Methodology

The nature of this thesis is a qualitative study mainly due to fact that the Gantt
chart developed for the case project was piloted with a selected number of per-
sonnel; therefore, the sample size would have been less than ideal to provide a
reliable quantitative study. Also, a qualitative study enables the data to be ana-
lyzed to be firsthand insights from the participants. This may help to better under-

stand the topic being studied.

“Qualitative research is defined as the study of the nature of phenomena, includ-
ing their quality, different manifestations, the context in which they appear or the
perspectives from which they can be perceived, but excluding their range, fre-
quency and place in an objectively determined chain of cause and effect” (Busetto,
Wick & Gumbinger, 2002). This formal definition can be coined simply as: qualita-
tive research generally includes data in the form of words rather than numbers.
(Busetto et al, 2002) To continue defining qualitative research: “Qualitative re-
search aims to address questions concerned with developing an understanding of
the meaning and experience dimensions of humans’ lives and social worlds.” By
understanding the research participants subjective meanings, actions and social
contexts are in the focal point of producing good qualitative research. (Fossey,

Harvey, McDermott, Davidson, 2002).

The data collection of this thesis is done via interviews. The process of data collec-

tion, analysis and interpretation is made in an iterative process shown in Figure 1.

Data Data
collection | —» analysis

Research Research : .
X e . —> - — | Reporting
question design s

T Data Data

analysis | <—— | collection

Figure 1. Iterative process of qualitative research. (Busetto et al, 2002)



1.5.1 Case Study

“Case study research designs or approaches can be based on their function, char-
acteristics, or disciplinary perspective. One’s selection of a research design is de-
termined by how well it allows full investigation of a particular research question.”
Designs of case studies include exploratory, explanatory, and descriptive. (Daw-

son, Algozzine 2006).

Exploratory designs seek to define research questions of a subsequent study or to
determine the feasibility of research procedures. These designs are often a prel-
ude to additional research efforts and involve fieldwork and information collection
prior to the definition of a research question. Explanatory designs seek to establish
cause-and-effect relationships. Their primary purpose is to determine how events
occur and which ones may influence particular outcomes. Descriptive designs at-
tempt to present a complete description of a phenomenon within its context

(Dawson, 2006). Based on this classification the design of this thesis is exploratory.

1.5.2 Single Case Study

This thesis is a single case study i.e., the selected company representing the case
whereas the interviewees are of the same company, allowing for greater depth.
Table 1 presents the choice of selecting the number of case study for research

purposes.



Table 1. Choice of number and type of case studies (Yin, 1994)

Choice

Single

cases

Multiple

cases

Retrospec-

tive cases

Longitudi-

nal cases

Advantages

Greater depth

Augment external valid-
ity, help guard against

observer bias

Allow collection of data

on historical events

Overcome the problems

of retrospective cases

Disadvantages

Limits on the generalizability of
conclusions drawn. Biases such mis-
judging the representativeness of a
single event and exaggerating easily

available data

More resource needed, less depth

per case

May be difficult to determine cause
and effect, participants may not re-

call important events

Have long elapsed time and thus

may be difficult to do

Yin (2003) further defines reasons for using single case study, as follows:

Case is critical — to strengthen, widen or to challenge theory.

Case is unique or extreme — To produce important information.



Case is typical or representative — To capture conditions of a common situation,

to produce information about human or institution experiences.

Case is revealing — Earlier scientifical research on the case has not been possible,

produces a remarkable study.

Case is longitudinal — Case is researched from many points of views at a given

time, produces information how case may change during given period.

Based on the above literature, it can be reasoned that a single case study is a cor-
rect method to be used: the case is critical, unique, representative, and revealing.
This study widens the theory, produces information around the topic that has not

been researched earlier.

1.5.3 Data Collection

Data collection is needed to gather the information that will address the funda-
mental research question. Common modes of qualitative data gathering include
interviews, focus groups and participants observation. Most common mode is in-
terview and is typically used in phenomenological research where first-person de-
scription of experience is recorded. Interviews can be unstructured or semi-struc-
tured, where unstructured refers to an interview conducted in a conversational
style, whereas semi-structured interviews are more focused and formal, normally

having a list of questions (Fossey et al, 2002).

Multiple key considerations are to be considered when planning sampling, appro-
priateness, and adequacy, i.e., participants providing data must be those who can
support the study the best, and the information sources to be adequate (people,
events, places) to support to address the research question and to develop full
awareness of the phenomenon being studied. To enhance the appropriateness
and adequacy of sampling alternative strategies for sampling may be used to fully
extract the data until a saturation is achieved (Fossey et al, 2002). For the inter-
view, the researcher should develop an interview guide which includes open-

ended questions to be asked by the interviewees, tailored to gain insights to



study’s fundamental research question. The best way to record the interviews is
to use an electronic recorder, with the permission of the interviewee. (Dawson,

2006).

1.5.4 Analyzing Data

Once data is collected, it is then analyzed, a process of reviewing and interpreting
to describe and explain the phenomena. An effective system or a model to com-
pare different parts of data is needed to gain understanding of different themes
within the data to help the researchers to be effective with the analyzing of data

(Fossey et al, 2002). An example of a stage model is shown below in Figure 2.

Identify research question

v

Determine analytic categories (sociological constructs)
v
Read through data and establish grounded categories

v

Determine systematic (objective) criteria of selection for sorting data chunks
into the analytic and grounded categories

v

Begin sorting the data into various categories (revise categories or selection
criteria, if necessary, after several cases have been completed)

v

Count the number of entries in each category for descriptive statistics and allow
for the demonstration of magnitude; review textual materials as sorted into various
categories seeking patterns; remember that no apparent pattern is a pattern

v

Consider the patterns in light of relevant literature or theory (show possible links to
theory or other research); offer an explanation (analysis) for your findings; relate
your analysis to the extant literature on the subject

Figure 2. Stage Model of Qualitative Content Analysis (Dawson, 2006).

1.5.5 Reliability and Validity in Case Study Research

To assess the validity of qualitative study, it is argued that the best method is to
evaluate it against its own aims, accurate and objective measurement, and the
generalizability of the findings to a population beyond the study. Meaning that

“reliability and validity of methods used is important to evaluate the accuracy and



objectivity of the measurements. Generalizability of the findings depends on the
representativeness of the sample and replicability of the data collection” (Fossey

et al, 2002).

Following terms are widely accepted as a standard to evaluate the criteria and

validity of a qualitative research study:

Credibility The confidence that can be placed in the truth of the research findings.
Credibility establishes whether the research findings represent plausible infor-
mation drawn from the participants’ original data and is a correct interpretation

of the participants’ original views.

Transferability The degree to which the results of qualitative research can be
transferred to other contexts or settings with other respondents. The researcher
facilitates the transferability judgment by a potential user through thick descrip-

tion.

Dependability The stability of findings over time. Dependability involves partici-
pants’ evaluation of the findings, interpretation, and recommendations of the
study such that all are supported by the data as received from participants of the
study. Confirmability The degree to which the findings of the research study could

be confirmed by other researchers.

Confirmability is concerned with establishing that data and interpretations of the
findings are not figments of the inquirer’s imagination, but clearly derived from

the data.

Reflexivity The process of critical self-reflection about oneself as researcher (own
biases, preferences, preconceptions), and the research relationship (relationship
to the respondent, and how the relationship affects participant’s answers to ques-

tions) (Korstjens & Albine, 2018).

When considering different project phases in substation construction projects, it
is natural to divide the project into three phases: engineering, procurement, and

site construction. All phases were represented in the interviews to gather phase



specific information but to also achieve holistic view of the TS. The interviewees
were selected for their contribution towards developing the TS, but also because
they gave input towards the schedule when it was to be updated as the project
progressed. The interviewer was familiar with the company, but also with the in-
terviewees, a factor which can have a positive effect to establish a relaxed session

leading to open discussion.

1.5.6 Reporting the Findings

Reporting the findings is the last step in qualitative research. Given that there is
no standardized format for writing case study research reports, some components
are to be found in most reports (Dawson, 2006). The report should project the
literature related to the topic and explain how the literature informs the research
guestion. The report needs to include a description of the methods and design
used, but also to address the appropriateness and adequacy of the research. Ulti-
mately the research must be trustworthy and transparent (Fossey et al, 2002). The
report should be descriptive and include participant statements which illustrate

significant findings (Dawson, 2006).

1.6 Structure of Thesis

This thesis is structured in four chapters as illustrated in Table 2. Chapter 1 explains
the background and motivation for this study, along with research objective and
research questions. In chapter 2 the literature review of project management, pro-
ject communication, project performance and Gantt charts are being studied.
Chapter 3 explains the research approach of this study and contains the interview,
analysis of the interviews and the findings from the interviews. Chapter 4 is for the
conclusion and discussion — the theoretical and practical implications are being

discussed, along with suggestions and the limitations of the thesis.



Table 2. Structure of Thesis.

Chapter & Topic | Sub-Chapters Description Research method

Chapter 1 - Background, research objective and
Introduction questions

Chapter 2 - 2.1-2.5 Theoretical concept of project Literature research
Literature review management, project communication
and performance. Introduction to
Gantt charts
Chapter 3 - 3.1-3.2 Data collection, interview citations Empirical research
Research and analysis
Approach
Chapter 4 - 4.1-4.3 Theoretical and practical contribution. Synthesis between
Conclusion and Conclusion literature and

Discussion interviews



2 LITERATURE REVIEW

2.1 Projects and Project Management

2.1.1 Projects

Projects have been undertaken throughout the history of humankind. The Pyra-
mids of Giza, Great Wall of China, and Coliseum are examples of projects con-
ducted before there was project management as we know it today. It was not until
the 1950°s when organizations started to utilize tools and techniques for complex
projects. Followed by the increasing interest and need in project management,
both IPMA (International Project Management Association) and PMI (Project Man-
agement Institute) were developed in the 1960°s; IPMA in 1965 geographically
covering Europe, Asia, and Arab countries, whereas PMI was founded 1969 mainly
focused on America. PMBOK (The Project Management Body of Knowledge) is
published by PMI. The PMBOK includes processes and knowledge areas generally
accepted by project management practitioners as best practices in the field of pro-

ject management (Seymour & Hussein, 2014).

A project definition by IPMA: “A project is a unique, temporary, multidisciplinary
and organized endeavor to realize agreed deliverables within predefined require-
ments and constraints” (IPMA ICB, 2015), whereas PMI defines a project as “a tem-
porary endeavor undertaken to create a unique product, service, or result”
(PMBOK 2017). The most interesting definition in the opinion of the author, keep-
ing the topic of the thesis in mind, is the one made famous by Juran. “Project is a

problem scheduled for solution” (Hameri, 1997).

It is safe to Conclude that projects indeed are unique by nature i.e., scope, budget,
quality, environment, time factor, stakeholders, all vary from project to project
and therefore, require project management to ultimately enable organizations to

execute projects effectively and efficiently.



2.1.2 Project Management

Project Management, on the other hand, is at its core, “concerned with creating
an environment where people can work together to achieve a mutual objective,
in order to deliver successful projects on time and on budget” (Seymour et al
2014), with “the application of knowledge, skills, tools and techniques to project
activities to meet the project requirement” (PMBOK 2017) or to “provide a greater
likelihood of achieving the goals and ensures efficient use or resources, satisfying
the differing needs of the project’s stakeholders” as performed throughout the
various project lifecycles. (IPMA ICB, 2015). Project management definition by
Kerzner (2017): “Using project management methodologies is a business strategy
allowing companies to maximize the project’s value to the organization. The meth-
odologies must evolve and be “tweaked” to accommodate a company’s changing
focus or direction. It is almost a mind-set, a way that reshapes entire organiza-
tional processes: sales and marketing, product design, planning, deployment, re-
cruitment, finance, and operations support. It presents a radical cultural shift for
many organizations. As industries and companies change, so must their method-

ologies. If not, they are losing the point.”

To further compose project management concept into smaller packages, PMI
groups project management into five groups: initiating, planning, executing, mon-
itoring & controlling, and closing, as seen in Figure 3. It is worth noticing that mon-
itoring & controlling process has been illustrated to take place in all other process

groups due to integrative nature of project management. (PMBOK 2013).

Monitoring &
Controlling Processes

Enter Phase/ Exit Phase/
Start project End project

Figure 3. Project management process groups.



The definition and authorization of a new project takes place in initiating process
group; the scope is defined, and financial resources are committed. The key pur-
pose of this process group is to align the stakeholders’ expectations with the pro-
ject’s purpose, give them visibility about the scope and objectives, show how their
participation in the project and it associated phases can ensure that their expec-

tations are achieved.

Addressing the total scope of the effort, defining objectives, and establishing a
course of action to attain those objectives takes place in a planning process group.
The planning process group’s advantage comes in in determining the strategy and
tactics to successfully complete the project. According to PMBOK, the creation of
Work Breakdown Structure (WBS) takes place in the planning process group. The
creation of WBS work as a basis for creating a time schedule further down the
processes. WBS is a representation of the whole project scope, decomposed into

smaller, manageable packages.

The executing process group consists of completing the work defined to satisfy the
project specifications. It involves people and resources coordination, stakeholder

management and integration, and performing the activities of the project.

Key benefit of monitoring & controlling process group is the project performance
measuring and analyzing it at certain frequency by tracking and reviewing project

activities against project baseline.

The purpose of the closing process group is formally and orthodoxly to conclude a
project or project phase by verifying that all processes are completed within other

process groups.

Project management processes are independent of project phases, i.e., there is an

overlap of project phases as illustrated in Figure 4.



Design Phase

Maonitoring and Controlling Processes
Construction Phase

Maonitoring and Controlling Processes

Initiating Planning Executing Closing
Processes Processes Processes Processes

Planning
focesses

Executing
Processes

Closing
Processes

Figure 4. Example of overlapping project phases.

Project management processes overlap by nature and require a different amount

of effort and resources along the project life cycle, as illustrated in Figure 5.

Initiating Planning Executing Monitoring Closing

Process Process Process and Controlling Process

Group Group Group Process Group Group
Level of
Process
Interaction

-
/ = = - - - - - L} - - - i ‘- :-.--‘-. -
Start Finish
TIME

Figure 5. Process groups interaction in a phase or project.

2.2 Scheduling Methods in Project Management

Time as a concept can be phrased in many ways, for example:

“Time is the indefinite continued progress of existence and events in the past, pre-
sent, and future regarded as a whole” (Oxford Dictionaries). Or “the dimension of
the physical universe that orders the sequence of events at a given place”

(McGraw-Hill Encyclopaedia of Science and Technology).



Based on above, the author would like to point out that time, as a factor, enables
human beings to do or not to do something. Given that time enables us to look
back in time, act in the present or plan the future, it is quite self-expletory why

time schedules were created in the first place.

Time schedules in general come in many shapes and forms. In everyday life and in
the simplest forms time schedules can be found everywhere; business opening
hours, public transportation schedules, broadcast timetables, or weekly work
schedules for students. Although above examples can be considered as time
schedules, in project use time schedules have been around since the First World

war where Gantt charts were used in (Marsh, 1975; Seymour et al 2014).

From the literature review it can be concluded that many of the techniques at-
tempting to illustrate or analyze required resources and durations within projects
were created in the 1950°s, from example PERT (Program Evaluations and Review
Technique) and CPM (Critical Path Method), or were implemented to project use
in a slightly new format, as were the case with Gantt chart (Geraldi, 2004). Devel-
opment of these scheduling tools took place with the development of other pro-
ject management tools and techniques during 1950°s (Seymour et al 2014). Other
scheduling techniques include, for example Graphical Evaluation and Review Tech-
nique (GERT), Precedence Diagram Method (PDM) and Critical Path Method (CPM)
(Kerzner, 2009). Amongst many scheduling techniques or tools this thesis is spe-
cifically concentrating on the Gantt chart. Some methods are hereby mentioned,
and shortly explained since they can be used in conjunction with Gantt charts, such

as PERT.

2.2.1 PERT

PERT is a scheduling technique based on statistics and probabilities developed in
1958 for the USA navy project called Polaris (Seymour et al 2014; Ashadi, Husin &

Guntorojati, 2022). In the early 1960s, the Navy ruled basic requirements for PERT:



e All the individual tasks to complete a program must be clear enough to be
put down in a network, which comprises events and activities i.e., follow
the WBS.

e Events and activities must be sequenced on the network under a highly
logical set of ground rules that allow the determination of critical and sub-
critical paths. Networks may have more than one hundred events, but not
fewer than ten.

e Time estimates must be made for each activity on a three-way basis. Opti-
mistic, most likely, and pessimistic elapsed-time figures are estimated by
the person(s) most familiar with the activity.

e Critical path and slack time are computed.

PERT has advantages over other planning methods through the creation of net-
works and analyzing the critical paths. These reveal interdependencies and prob-
lems not obvious with other planning methods. Kerzner (2009) points out that

PERT is mostly suitable for large projects due to being time and labor intensive.

As laid out above per the Navy’s specification, PERT includes the following for-

mula:

E=(0+4%M+P)/6,

where E is the estimated duration for a task, O is Optimistic duration, M is duration
that is Most probable for the task and P is for the Pessimistic duration. For exam-
ple, task A is estimated to take at least 3 days (Optimistic), should be done in 5
days (Most probably), and maximum 8 days (Pessimistic), or in formula (3 + 4*5+8)
/ 6 = 5.16 days (Prayitno et al, 2020). This duration can be used for estimating
duration for an activity in Gantt chart, or for network scheduling purposes. To un-
derstand better how PERT network is constructed, below simplified conversion

from Gantt chart to PERT is made, as shown in Figure 6.



(A) GANTT CHART

(B) MILESTONE CHART

(C) PERT CHART

Figure 6. Conversion from bar chart to PERT chart. Kerzner (2009)

The above figure gives way to the fact that during the development of PERT, Gantt
charts were also rising in popularity, and the best of both worlds were used in

combination (Geraldi, 2004).



2.2.2 Gantt Charts

Henry Gantt (1861-1919) was an American engineer, best known for developing
the Gantt chart, but also considered to have significantly contributed towards the
development of project management in its early days. Henry Gantt originally de-
signed the Gantt chart as a production planning tool, from where it was subse-
guently iterated to be used with projects as a time schedule where the benefits of
breaking a large project into smaller activities and having dependencies between
them served the projects and project managers of that time. (Seymour et al 2014;
Wilson, 2003). Although the Gantt chart is named after Henry Gantt, the first
known time schedule with a similar bar chart layout than in the Gantt chart was
developed in Poland by Karol Adamiecki in 1886 named Harmonogram. Similarly,
as first designated purpose of the Gantt chart, Harmonogram was also used as a
production planning tool. Adamiecki’s published Harmonogram to wider audience
in 1903 and finally an article of the same, though it was only published in Polish
and Russian, therefore not reaching western audience. By that that time the Gantt
chart was already somewhat popularized in the western world (Marsh, 1975; Sey-

mour et al, 2014).

Besides developing the Gantt chart, Gantt patented twelve inventions and had
made several presentations in the American Society of Mechanical Engineers, and
gave lectures at Stevens, Columbia, Harvard, and Yale. He also published over 150
titles and three major books “Works, Wages and Profits”, “Industrial Leadership”
and “Organizing for Work” (Geraldi, 2004). Seymour and Hussein (2014) stated
that, Henry Gantt is one of the forefathers of project management and while some
may disagree with this, many would at least agree that he has had significantly

contributed to early project management development.

Early version of the Gantt chart was concerned with production planning where
repetitive tasks were monitored. This first version of the Gantt chart was not about
planning the future, but about monitoring realized production where the principle
was to manage schedule based on quantities. The idea was to monitor and reduce

idle time in turn to increase personal accountability of workers (Geraldi, 2004).



The Gantt chart as known today is a visual presentation of a project WBS where
each work package, i.e., task, is vertically inserted. Each task will be set with esti-
mated duration and needed resources, and dependencies will be assigned be-
tween tasks. This is the major difference between the first version of the Gantt
chart and today’s Gantt chart, on which the schedule management is not based
on quantities as opposed to the first version, but on time. Tasks will be graphically
presented as bars over time. The Gantt chart can include important dates inserted
as duration of zero days to give presentation of milestones and tasks or milestones
can have deadlines. The progress for each task, and for the project, can be fol-
lowed by updating the actual completion of a task where the task bar will be pro-
portionally filled based on the actual completion of a work done so far (Pankaja,

2005), as shown in below Figure 7.
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Figure 7. Example Picture of Gantt Chart

Gantt charts are still in use today and are considered a vital tool in a project man-
ager’s toolkit. In a survey conducted with 750 project managers, Gantt chart
ranked fourth out of seventy tools used most for managing projects (Besner et al.

2008).

The development of scheduling software has enabled the user to modify the visu-
als of the schedule and to benefit from the use of PERT and critical path methods

and the use of earned value management (EVM) (Geraldi, 2004). In a study where




the Gantt chart was compared between flow-line charts and 4D BIM (Building In-
formation Modelling) software, Gantt chart was ranked the best in terms of visual
representation and ease of use. (Rolfsen & Merschbrock, 2016). According to
Geraldi (2004), GC's visual representation of important milestones, deadlines,

tasks dependencies and durations etc. may add value to the project.

The Gantt chart does not come without drawbacks. Rolfsen (2016) mentioned that
challenges emerged in complex projects where many activities would need to be
scheduled, making the appearance of the GC messy. Geraldi’s paper (2004) men-
tioned that activities which are circular, meaning they may undergo number of
iterations until the desired state for that activity is achieved, cannot be adequately
represented in GCsince it is impossible know beforehand the number of iterations

needed, thus creating issue in planning, and managing the schedule.

It is to be also noted that developing a realistic and transparent Gantt chart takes
great effort from project stakeholders in early phase of the project (Ahuja and
Thiruvengadam, 2004). During the initial planning phase, it might be difficult or
almost impossible to know exactly when each activity shall take its place, what
might be the duration of it or what might be sufficient resource or cost for one
(Dvir, 2003). However, as argued by Ahuja et al (2004), time schedule estimation
is possible for any construction project. It may not be exact but will result in a
satisfactory view of the total project duration. While Geraldi (2004) recognizes the
importance of planning, she argues that there is a need to understand the mech-
anisms of GC; what is planned, is expected to be executed similarly down the line.
This may give a false feeling of how the project will be done, yet there is always

uncertainty or changes.

2.3 Project Communication

Word communication comes from Latin word communicare which means to make
common. When communicating, a mutual understanding is created through the
transmission of meaning from one person to another or many people, whether

verbally or non-verbally (Zulch, 2014).



Whereas communication has been referred as the lifeblood of a project and it can
be seen as a foundation for integrating cornerstone areas of a project such as time,
scope, and cost still the lack of communication is often listed as an area where
improvement is needed (Zulch, 2014; Culo, 2010). In a project when one needs
information from, or needs to send information to, there is a need, or better, a
reason to communicate. A report made by PMI in this regard, warrants this reason

with valid key take aways:

e The most crucial success factor in project management is effective com-
munications with all stakeholders.

e Effective communications led to more successful projects, allowing organ-
izations to become high performers.

e Effective communications are associated with a 17 percent increase in fin-
ishing projects within budget.

e Companies that have highly effective communications practices are 1.7
times more likely to outperform their peers financially.

e On average, two in five projects do not meet their original goals and busi-
ness intent, and one-half of those unsuccessful projects are related to in-

effective communications. (PMI, 2013-2)

Communication in projects is a key factor for team performance, successful pro-
ject completion, and effective project management (Chiocchio, 2007). As project
progresses, project management activities require constant effort and constant
communication between project stakeholders to exchange information. Poor
communication can affect project performance negatively, conversely improved
communication can affect project performance positively. Open communication
lines between project stakeholders are the best way to avoid projects to escalate

into arbitration or litigation (Zulch, 2014).



2.3.1 Basic Communication Model and Communication Method

To have a closer look on a process of communication a Basic Communication
Model as described by PMI (2013) breaks down sequential steps in communica-

tion:

e Encoding is the step where ideas, thoughts by the sender are translated
into language.

e Sender shall transmit the message using communication channel, also
known as medium. Depending on several factors such as the medium,
technology, cultural difference, lack of background information and so on,
the transmission of the message, intended content, quality etc. may be
compromised. Collectively these factors are termed as noise.

e The receiver shall decode the message back into thoughts or ideas.

e The receiver may acknowledge upon receiving the message, although this
does not mean agreement or comprehension of the message.

e By feedback/response the received, decoded, and understood message is
then processed by the receiver by encoding thoughts or ideas into a mes-

sage and is then transmitted back to sender.

Transmit

Message :H+|'||'|| >

Encode | Noise Decode
Acknowledge
Noise Message
Sender - Receiver
Decode < :“-D|-|l-|| Encode
' Feedback
Noise Message

Figure 8. Basic Communication Model.



As a continuation from PMI, the following communication methods have been
constructed: interactive communication, push communication and pull communi-

cation.

e Interactive communication is multidirectional exchange of information
which takes place between two or more parties.

e Push communication is information sent to recipients in need of this infor-
mation. This ensures that information is being distributed but does not
guarantee that information reached its destination, nor does it guarantee
that information was understood by the recipient. Push communication in-
cludes emails, memos, reports etc.

e Pull communication requires the recipients to access the information on
their own. Pull communication includes databases, e-learning etc. (PMBOK

2013).

Cervone (2014) uses terms active and passive communication methods. He states
that active communication methods, such as face-to-face, meetings, video confer-
ences and telephone calls are usually more engaging than passive ones. Passive
communication methods may include ways of communicating such as emails,
memos etc. He makes a point that advantage of passive communication is obvious

when one can fetch the information when suitable timewise.

To establish efficient communication in projects, it is necessary to create a com-
munication plan to identify different communication scenarios. Zulch (2014) has

laid out the framework for such a plan in the following way:

e Who (sender & receiver)

e What (content and format of information)

e When (schedule)

e Feedback (To ensure that information was received and understood)
e Filing (Archiving)

e How (means of communication)



Having a communication plan is crucial, especially for large projects with many

stakeholders to ensure clear communication methods and responsibilities.

2.3.2 Tools for Effective Communication

In the case of understanding the Gantt chart as a project management tool, spe-
cifically a communication tool, it could be said that it communicates in a visual way
(Plowman and Diffendal, 2020). In a survey where the effectiveness of a commu-
nication methods was studied, visual communication ranked fourth out of five
given areas (Zulch, 2014). However, as Koskinen (2004) states, different
knowledge areas need different communication media and environments to be
effective, meaning it is important to utilize correct tools and ways of communi-
cating to support the topic in hand. Ziek and Andersson (2015) continued explain-
ing that tools, as an instruments for communication, enable certain sort of com-
munication and that the more tools used by project managers, the more success-

ful the project team will be i.e. tools enable the conditions for success.

Chiocchio (2007) continues to argue that communication technology can influence
project performance since it provides possibilities for people to think in new ways,
help them to pay attention to different things, communicate and work together
differently, but also to do completely new things. He also notes that when tasks
are compley, it is essential to exchange information, receive feedback and to co-
ordinate information in high velocity. This is emphasized in group decision making,
where the issue to be resolved needs to be easily understood, and alternatives in
relation to that specific issue are to be compared and upon that information the
correct alternative is to be chosen. Ziek and Andersson (2015) continue to argue
that it is necessary to develop the project team behaviour in the area of commu-

nication.

2.4 Project Performance

While the success of a project depends on different areas of project performance
and on the expected results of a specific project and the project condition, project

performance focuses on the measured or tangible outcomes of a project



(Jitpaiboon, Smith & Gu, 2019) such as timely performance, cost performance,
quality performance and safety targets. (Digehsara, Rezazadeh and Soleimani,

2018).

Similar findings are also made by Toor and Ogunlana (2008) state that as projects
are unique by nature with varying expectations from stakeholders when it comes
to defining successful project thereby also the perception of success may also vary.
Moon (2019) continues arguing that project performance measurement criteria

can be different from project to project.

While measurement criteria may differ from project to project, organizations are
challenged with measuring and evaluating their performance. Generally, perfor-
mance equals efficiency, in addition to flexibility, creativity and continuous im-
provement. Traditional performance evaluation tools have proved not to serve
their purpose in the world of constantly changing performance variables, instead
researchers are developing improved approaches to assess performance (Di-

gehsara et al, 2018).

2.4.1 Earned Value Management

One of the proven and most popular techniques is earned value management
(EVM), a method consistently used in project management to quantitatively track
project schedule performance and/or cost performance (Moon, 2019). EVM intro-
duces a use of performance baseline against which actual performance can be
measured during the project, providing early indications of varying project perfor-
mance to highlight the need for eventual corrective action (Vandevoorde &

Vanhoucke, 2006).

For the project team to assess project performance and progress, EVM integrates
a scope baseline with a cost baseline along with a schedule baseline to establish a
performance measurement baseline. Three key values are developed and moni-

tored for each WBS:



1. Planned Value (PV) is the authorized budget planned and assigned for each
WABS. At each point of performance measuring, PV illustrates the value of
physical work which should have been done so far.

2. Earned value (EV) is a measurement of work performed so far, expressed
in terms of the budget authorized for that work. EV is often used to calcu-
late the percent complete of a project. EV cannot be greater than PV.

3. Actual Cost (AC) is the total cost incurred in accomplishing the work that
EV measures. AC does not have an upper limit, rather it will illustrate how

much is spent to achieve EV.

To establish full potential of EVM, two more variables are monitored:

1. Schedule Variance (SV) measures the schedule performance of a project
taking into consideration the difference between EV and PV. Practically it
illustrates whether in a given point the project schedule is ahead or behind
planned delivery. Equation: SV=EV-PV.

2. Cost Variance (CV) measures the cost performance of a project taking into
consideration the difference between EV and AC. CV is particularly critical
because it indicates the relationship of physical performance to the costs

spent. Equation: CS= EV —-AC

The SV and CV values can be converted to efficiency indicators to reflect the cost

and schedule performance, useful to determine project status.

1. Schedule Performance Index (SPI) is a measure of schedule efficiency ex-
pressed as the ratio of earned value to planned value. An SPI value less
than 1.0 indicates less work was completed than was planned and con-
versely value greater than 1.0 indicated more work was done than initially
planned. Equation: SPI = EV/PV

2. Cost Performance Index (CPI) is a measure of the cost efficiency for the
work completed, expressed as the ratio of earned value to actual cost. Con-

sidered to be the most critical EVM metric where value less than 1.0



indicates a cost overrun for work completed and a value greater than 1.0

cost underrun for work completed. Equation: CPI = EV/AC (PMBOK 2013).

PV, EV, and AC can be reported based on project need for example by typical S-

curve chart.
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Figure 10. Earned value, Planned Value and Actual Costs (PMBOK 5t edition)

While EVM is widely used it has its downsides. Vandevoorde et al (2006) note that
SPI values occurred after halfway through project delivery may have biased figures
and have produced alternative methods in forecasting project outcome. Moon
(2019) notes that there are various notable articles on improving accuracy of SPI
but concludes that many of them are overly complex mathematically speaking,
and not suitable for practitioners use. Moon’s article is about improving the pre-
dictability of project performance using Laney U chart to track SPI to provide a
simpler way of working for project managers to track SPI and concludes that using
Laney U chart brings many added benefits instead going the traditional way of cal-

culating SPI .

Other critic against measuring project performance with traditional measures on
construction projects i.e. time, cost and quality, has been made by stating that

their findings on the matter support the idea bringing other criteria on the table



to measure, such as safety, efficient use of resources, effectiveness and satisfac-
tion of stakeholders, implying that the construction industry is moving away from
the traditional quantitative performance measurement to a mix of quantitative

and qualitative performance measures (Toor et al 2010).

2.4.2 Key Performance Indicators

Key Performance Indicators (KPI’s) indicate the health of an organization, provide
information how the organization can create value for the company and custom-
ers, and give feedback on where corrective actions are needed to implement to
address possible issues. (Saib, 2020). Furthermore, KPI’s provide a valuable infor-
mation on the performance of construction tasks, projects, and companies. (Ali,
Al-Sulaihi, Al-Gahtani, 2013). KPI’s give easy to comprehend presentation to com-
pare planned and actual performance in terms of effectiveness, efficiency, and

quality (Toor et al 2010).

To further refine the definition of KPI, Kerzner makes a separation between the
term “metric” and KPI. According to him, the term “metric” is generic, whereas KPI
is specific. He also conforms other authors on the matter that for more than four
decades only KPI's were time and cost. He makes interesting point on KPI’s being
critical components of earlier mentioned EVM system, saying that terms such
“cost variance”, “schedule variance”, SPI and CPI are KPI’s, if used correctly, but

are seldom referred as one. He continues stating that what is KPl and is not, must

be defined by project by project (Kerzner, 2017).

2.5 Relationship of Time Schedule, Communication, and Project Performance

2.5.1 Time Schedule

Based on the PMI’s Project Management Process Group and Knowledge Area
mapping, the actual development of time schedule takes place in the planning
process group (PMBOK 2015). It is suggested that planning a project is particularly
important and a better project outcome will be achieved with reduced risk, when

more effort on planning is allocated. Conversely, lack of planning will lead to failed



projects. (Serrador & Turner, 2015). Dvir, Raz, Shenhar (2003) goes to add that
while there are some claims that too much planning could hinder the creativity of
a project team, there is no argument that at least minimum level of planning is
needed. They continue, that while planning does not guarantee project success,

lack of planning will probably lead to a failed project.

All the above strongly suggest that planning should be done as per the project’s
needs: scope, cost, complexity etc. and least to a minimum. As stated in the liter-
ature review, creation of the WBS is where the project is composed into manage-
able packages and those packages works as a basis for creating a time schedule,
which will further introduce the variables of needed resources, task interdepend-
encies, durations of each task etc. This work is usually a shared effort of project
team members working in coalition by communicating with each other, sharing
thoughts, and providing expert judgement on their own field of expertise towards
a common goal: a well-planned project time schedule where all the aspects have
been considered to provide a mean for following project performance during its
life cycle. Interestingly enough, whereas planning is cited being major contributor
to project performance (Setiawan, Hansen & Fujiono, 2021), no studies were
found by the author on the subject of how using the Gantt Chart could affect the
project performance. Plowman & Diffendal (2020) argue that the time schedule is
one of the most powerful tools at hand for project team members to communicate
the project details. They explain that having a detailed project schedule could com-
municate tasks, planned and actual start and end dates, durations, dependencies,
resources, and other detailed information. According to them, the time schedule

is the place where the pieces of project information are gathered.

2.5.2 Communication and Performance

Even though itis argued that the project manager is the focal point and single most
significant factor affecting project communication, project team members also
need to be active in communication. The team members need to understand pro-
ject goals, objectives, and outcomes of the project. Ultimately this means that the

vision of the project must be clearly communicated (Cervone, 2014).



When it comes to ensuring that the vision of the project is clearly communicated,
it is important to understand the barriers which can curtail effective communica-
tion. As opposed to the model explained in chapter 2.3.1 Barret (2006) introduces

the communication model at its simplest form, as shown in below Figure 11.

Context

Message

Medium

Sender Receiver

Figure 11. Communication Triangle.

This triangle is a representation of a situation which could considered being the
ideal situation in the world of communication: no unwanted noise, misunder-
standings or similar issues exist. On the other hand, she demonstrates what are

be the barriers hindering effective communication as shown below in Figure 12.
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Figure 12. Communication Triangle with barriers.



As illustrated, there are many variables affecting communication. Barrett (2006)
adds that understanding how these barriers impact the outcome of a message is

the foundation of effective communication.

Chiocchio (2007) notes that when tasks are complex, it is essential to exchange
information, receive feedback and to coordinate information in high velocity. This
is emphasized in group decision making, where the issue to be resolved needs to
be easily understood, and alternatives in relation to that specific issue are to be
compared and upon that information the correct alternative is to be chosen. All
above suggest that to communicate effectively communication must be clear and
understandable. According to Koskinen (2004), an attitude towards learning to un-
derstand other project team member, as well as regular communication is needed

to minimize communication problems in project activities.

Depending on the source, about 40-65% of humans can be categorized as “visual
learners” meaning that this group of people learn new skills best by having visual
feed to support teaching (Clarke, Flaherty & Yankey, 2006 ; Bradford, William,
2004). While Raiyn (2016) has studied how visual tools in teaching affect learning
and adoption of new skills with children, the articles author could find more suited
to complement this thesis, dates to 1951. The experiment by MacNeice (1951)
gives some insight on the how the Gantt chart relates to production planning: 300
management students were given with a complex production planning task where
students were asked to intuitively resolve the task, only 1% could achieve this.
With the help of the Gantt chart all the students resolved the task with success
within 15 minutes. Other similar studies were not found, specifically studying how
the visual presentation of the Gantt chart or similar tool in general could help in
understanding and communicating the project entity or task interdependencies

etc. or what kind of impact it could have on the project performance.

There is a clear correlation between effective communication and project perfor-
mance (Setiawan et al. 2021) and ultimately better performance can lead to higher
project success. By representing project activities in visual format i.e., the Gantt

chart and using the Gantt chart as a communication tool could result in reduced



noise, having less misunderstandings and overcoming communication barriers etc.
and therefore, improve project communication which ultimately could lead to im-

proved project performance.



3 RESEARCH APPROACH

3.1 Data Collection and Sampling

The interviews were divided into four sections, first starting with general questions
regarding time schedules to help loosen the interview environment, then contin-
uing to case specific questions about the use of time schedule in the case project,
project communication and lastly project performance. All interviews were con-
ducted face to face, interviewed in Finnish language and the sessions were held in
two separate sessions, geographically and timewise. Interviews took 30-40
minutes to conduct. The interviews were recorded and transcripted to ensure re-
liability and validity. The transcript texts were written in Finnish and then trans-
lated to English, done by the author. The interviews were grouped by themes and

analyzed one by one.

The first interview was done with interviewee A (Site Manager) at the case project
substation in Northern Finland, where a quiet meeting room was booked for the
interview. The last three interviews (B, C and D) were held at the company head-
guarters in Pori, Finland, in a quiet meeting room. The interviewees were selected
for their contribution towards developing the GC, but also because they gave input
towards the schedule when it was to be updated as the project progressed. The
interviewees also represent the main disciplines found in the project, design, pro-
curement and site construction. The project manager contributed to the contrac-
tual matters implemented in the schedule, such as milestones, deadlines, and
other significant contractual matters. The project manager also gave input to the
schedule for the procurement phase. The lead design engineer and design engi-
neer gave their contribution on the design related tasks in the schedule and the
site manager contributed to the site activities on the schedule. The author was the
person responsible for developing the schedule, and managing the schedule based

on the input from the interviewees, respectively.



Table 3. Summary of Interviewees

Work Position (As Work Work Date of the

of December Experience in | experience in interview
2023) substation project

project management

Site Manager A 5years 5 years 21.11.2023

Lead Design B 20 years 20 years 4.12.2023

Engineer

Project Manager C 10 years 10 years 4.12.2023
Design Engineer D 4 years 4 years 4.12.2023

3.2 Findings from the Interviews

The following chapter introduces the findings from the interviews, analyses them
and finally a summary of the interviews is presented. The interviews are presented
in the order of the interviewing date. The structure of the interviews is in line with

Appendix 1, interview questions.

3.2.1 Interviewee A

In general, interviewee A felt that the biggest advantage of having a time schedule
in a project is that the time schedule creates an overview of the project, if the
schedule has been created up to certain level: “if the schedule has been created to
detail, it gives a one a possibility to follow up how the project is doing.”. Conversely
on the disadvantages: “if the schedule has not been done with thought it makes
the project difficult to follow. If the schedule is done well, it serves the project well,

if it is not done well, it does not serve the project.”

On a general level, the interviewee felt that the importance of having a time sched-
ule is important, but not extremely important. “The schedule is important, but it
should not be the determinative factor in guiding the project, there are lots of dif-
ferent things happening in the site conditions, therefore some room should be left

in the time schedule.”



On the advantages on development of the GC, interviewee A said that: “even the
tasks are not perfectly on their “correct” order, it is important to go through all the
tasks; it serves as a walkthrough of the project and may raise some things that are
good to consider. It is good and recommended to do this exercise. The greater the
number of participants in giving input, the better are the odds in finding the most
critical factors that may affect the project.” The interviewee did not recognize any

disadvantages in the development work of a detailed GC.

When discussing the advantages of using GC on the follow-up meetings he said :
“it brings added value to project. For example, coordination of project materials
from procurement to site are important to follow, as the materials drives the ac-
tivities of site work.” Regarding disadvantages of using detailed GC, he felt that:
“perhaps when a part of work has been split in too detail, and the actual work

sequence differs from what was planned, it may cause the GC to be hard to read.”

Interviewee A did not feel that the workload on developing or using the GC was a
big burden. “It took the number of hours that were resourced on the development
of the schedule, roughly 10% of the working hours in a working week. On a weekly

basis it takes maybe one hour to follow up and update the schedule”

On the question of how GC supports the timely execution of a project, the site
manager told that: “project is being somewhat driven by the GC, and we did put
lots of effort into creating a detailed schedule so in that sense it supports the exe-
cution. | have not come across any tasks that | had forgotten in my mind that would
have been in the GC, but probably towards the end of the project there might be
some tasks that were thought initially which | may forgot (without the use of GC)”
As a continuation on how the interviewee A felt on planning the future works

through GC he said that: “it gives us time to react and prepare for upcoming works”

Interviewee A said that it is not possible to execute a substation project without a
time schedule. “There is no way that a project could be executed on a mentality

where we are to think “let’s see what we could today.”



When asked to describe communication as a term, interviewee A said that: “com-
munication is general informing, interaction between stakeholders but also extra

discourse.”

On the role of project communication, interviewee A said that: “it is about ex-
changing information, but also about learning about the activities of different dis-

ciplines in the project.”

When discussing how the use of GC affects project communication, interviewee A
pointed out that “when using GC, it has raised more communication, and there is
never too much communication when discussing the project execution. ...it brings

added value to project.”

Interviewee A did not feel a change about how the use of GC has affected the
quality of communication, nor he did not feel any communication issues in using

GC.

When asked to describe project performance as a term, interviewee A said that
“the project is executed in an effective way when it comes to resources and time

usage.”

Interviewee A said that “there would be a lack of consideration between project
parts. When an important part of the project is dismissed, it would affect the time
usage and resource usage, there would be a snowball effect”, when asked about

how communication affects the project performance.

On how the use of time schedule has affected project performance, the site man-
ager said: “it has had positive effect, as we have walked through the project since
the beginning through the time schedule, it definitely brings added valued for the

project even the time schedule is never without any flaws.”



3.2.2 Analysis of Interview A

Interviewee A (Site Manager) recognizes the essentiality of time schedule for pro-
ject work when stating that a (substation) project could not be executed without

a schedule. This supports findings by Besner as found in chapter 2.2.3.

Interviewee A describes that it is important to plan the schedule with care, even if
all the tasks would not be in their “correct” places. This highlights the importance
of planning as described in chapter 2.5 but also reflects Dvir’s thoughts (chapter
2.2.3) when he said that during the initial planning phase it might be difficult to
know exactly every detail of each task. Interviewee A explained that a badly made
schedule does not serve the project, which in turn can be connected to what Dvir
stated by saying that the planning of the project should be done at least to a min-

imum, as found in chapter 2.5.

Interviewee A felt that when the time schedule is done with great detail, it may be

difficult to read, which was also mentioned in the work by Rolfsen (chapter 2.2.3).

As written in chapter 2.2.3 “it takes great effort from project stakeholders” to de-
velop arealist and transparent schedule. Workload wise Site Manager noticed that
the development of TS took around 10% of his weekly working time. No actual
records were kept during the development phase, but it could be said that 10%

does not qualify as a significant effort, though, this is quite a subjective matter.

On the question of how GC supports the timely execution of a project, the site
manager told that “project is being somewhat driven by the GC, and we did put
lots of effort into creating a detailed schedule so in that sense it supports the exe-
cution.” An interesting statement here by the site manager is that he feels that
project is being somewhat driven by the GC, and clearly, he does not take the GC

as a guiding factor. His thoughts assimilate with Geraldi’s “warnings” described in

chapter 2.2.3.

“I have not come across any tasks that | had forgotten in my mind that would have

been in the GC, but probably towards the end of the project there might be some



tasks that were thought initially which | may forgot (without the us if GC)” As a
continuation on how Interviewee A felt on planning the future works through GC

he said that: “it gives us time to react and prepare for upcoming works.”

On the role of project communication, Interviewee A said that: “it is about ex-
changing information, but also about learning about the activities of different dis-
ciplines in the project.” As per literature, communication as a term can be phrased
in many ways so no reflections will be made in this thesis in that sense, but Inter-
viewee A explains it in a nutshell: it is about changing information. He felt that
using a detailed GC has increased communication compared to earlier projects,
where GC was not so detailed. He also said that there is never too much commu-
nication in a project. This could be an important improvement communication
wise, as Culo mentioned that lack of communication is often listed as an area of

improvement, as found in chapter 2.3.

Interviewee A did not feel a change about how the use of GC has affected the
quality of communication, nor he did not feel any communication issues in using
GC. This may be because the interviewee could have become comfortable with
the GC as a tool and with the communication in that regard. As the project had
progressed one year already when the interview with Interviewee A was con-
ducted, and many update meetings had been held, probably the way of working

and communication with those meetings had become routine.

Interviewee A described that (lack of) communication would have a negative im-
pact on project performance. This is supported by the literature discussed in chap-

ter 2.3 with references to PMI report, Zulch and Chiocchio.

He described that a detailed GC has positively impacted project performance
through the development work done with the case GC. i.e., the Site Manager is
describing that increased communication during the planning phase has positively
impacted project performance, which again is widely acknowledged in the litera-

ture, as written in chapter 2.3.



3.2.3 Interviewee B

When asking from Interviewee B on the advantages of a time schedule on a gen-
eral level in projects, he pointed out that “there is a possibility to create a schedule
with resources on it, and you’re able to filter the resources by name for example,
and then easily print the schedule for the person who needs to have his/her sched-
ule to perform the work”. On the disadvantages he said that “creating dependen-
cies and updating them on the other hand may show to be time consuming.” He

“

continued that he would like to see more integration between the tools: “..we
could give a notice to person at a certain point, saying “hey, you got a deadline for
this task in one week.” He also mentioned that: “biggest issue is when one person
is working on multiple projects, but that is not being taken into account when cre-

ating a schedule for a project.”

Interviewee B said that the usage of time schedule on project work is especially
important: “It is very important. When we are scheduling, for example a year

ahead, we simply need to have a time schedule of some sort.”

On the case specific questions, starting with a question on if the development of
detailed time schedule brings added value for the project, he said that “the tasks
on the schedule were split noticeably more than we previously have done” and “we
were used to keep the most part of the project work in our heads, but now that the
number of simultaneous projects have grown, the tasks simply need to be written
down”. On the disadvantages of creating such a schedule interviewee B said: “the
only problem is when things can be done in many ways, especially when drilling
down to smaller work packages. The possibilities to make these smaller works
could be done in dozens of ways, but in schedule we are locking into one path, this
creates work when updating the schedule when actualized works were done in dif-

ferent order.”

On the advantages of monitoring and controlling project works through detailed
schedule he said that: “the dependencies are the important thing. It gives us time

to react to upcoming works.” When discussing disadvantages, he said that “the



biggest issue is keeping the schedule updated. On this project that was not an issue

because we had a dedicated person to do that work for us.”

When asked about the impact on workload on each stage, development and con-
trolling & monitoring, interviewee B said: “It is really a project dependent matter.
If we have a smallish greenfield project the impact is not that big. On the case
project, which is existing site, we did an extension which means there are lot’s mat-
ters which need to be scheduled... so in the case project the impact on workload

was reasonable.”

When discussing whether going through upcoming works with the help of time
schedule, he said: “Yes, I think so. It is one of the most important things to do with

time schedule, going through what will happen in the following weeks.”

Interviewee B continued: “I think it would be possible to execute a project without
actual time schedule, but all the information would be in the head of few people,
and this would restrict the use of these personnel on other projects.”, when asked

whether substation project could be executed without schedule.

Interviewee B coined the term communication as: “/ see communication as every-

one knows what everybody else is doing.”

When discussing the role of communication in projects, Interviewee B said: “On a

critical project there needs to be communication on all direction.”

The role and impact of time schedule on communication was seen by Interviewee
B as: “time schedule removes unnecessary communication when different stake-
holders can look the answer from the schedule. It is important to bind together, for
example, the engineering and construction phases of the project. The biggest is-
sues we have had in the past was due to not having actual schedule to be used by
all project stakeholders, instead having the schedules were in our head and this led

to communication issues.”



Interviewee B was not able to list disadvantages in communication when using the
GC: “No, as far as | see. Actually, it has been a very good habit to sit down once a

week... | am able to keep up with the project status.”

When asked to describe project performance as a term, Interviewee B said that

“It’s about removing unnecessary steps, to make works in correct order.”

Interviewee B’s take on how communication affect project performance, he said:
“You are not able to put all design matters on drawings, then we need to discuss
with site on how to solve the issues raising at sight” and, “If there is some input

missing from initial stage, then this causes extra work down the line.”

Interviewee B said that “with time schedule you are able to get the most (effort)

out of an individual.”

3.2.4 Analysis of Interview B

Interviewee B implies that it would be possible to execute a substation project
only having the time schedule in one’s mind, but also critically continues that this
would only be possible with highly skilled experts and that the experts would be
used only for this purpose, thus, burdening them so much that they could not do
nothing else. It can be said that this would not be good practice to execute a pro-
ject, as there are too many risks and disadvantages with this approach. The ver-
dict, however, was done carefully by interviewee B with many ifs and buts. At the
same time, he is a supporter of using time schedule in a conventional way, when
he described that there simply is a need to have a schedule of some sort when
planning the works. His thoughts can be said to be in line with literature discussed

in chapter 2.2.3.

The general level advantages Interviewee B described are related to the use of the
TS tool, such as assigning resources on the schedule, filtering, and printing options.
This thesis does not editorialize the user experiences of the interviewees in re-
gards TS software, or graphical user interfaces of TS software as such, but this topic

was also touched on by interviewee C. It can be said that some of the interviewees



do put some value on the features of the software. On the other hand, he men-
tioned that managing the schedule may be cumbersome when creating depend-
encies and updating them as the project progresses. He proposed some enhance-
ments to the existing software. It is quite evident that interviewee B is using the
tool on all aspects and had a good understanding of the capabilities and limitations
of the tool, however these points are not being analyzed here further as they are

not part of the scope of this work.

The Lead design engineer described that the development of detailed schedule
reduces the risk of forgetting activities from the project but stated that extra work
will be done when work packages (in this case numerous design documents) are
being created at document level, the planned work order may differ from the ac-
tualized order. This is acknowledged in literature review in chapter 2.2.3 regarding
design work not following the traditional waterfall approach, instead loops of work
may be done during the design phase, or the work order may differ from what was

initially planned.

As a contrast on the general disadvantages related to dependencies, Interviewee
B described that GC enables proactive planning of future works through activities
which are linked together, where the downside is keeping the schedule updated.
When a schedule is made in a way that dependencies are used to create a dynamic
schedule, where moving a task upstream moves the tasks downstream automati-
cally, this should create ease of use for the end user. As the interviewee is working
on design related work, this can explain the frustration with the linked tasks. As
explained earlier, design work does not necessarily follow the waterfall approach,
thus creating extra work when moving tasks back and forth or trying to rectify the

issue with some other workaround to reflect on going situation.

Interviewee B explained that the workload put into developing or updating the
schedule is project dependent. He felt that the workload in the case project was

reasonable.



According to Interviewee B, one of the most important things TS can provide to
him is to scrutinize upcoming works. As Interviewee B manages a group of designer
personnel working simultaneously on different design documents, he uses TS to
communicate late, ongoing, and upcoming works between the designers and pro-

ject managers.

When it comes to communication, he described that communication must be pre-
sentin all directions in a project as it enables everyone to be aware of what anyone
else is doing. This reflects the importance of communication, as found in the liter-

ature review in 2.3.

Interviewee B explained that previously they had had communication issues due
to not creating a concrete and transparent TS for the project personnel use. He
explained that the use of TS in the case project has removed unnecessary commu-
nication. He was not able to name communication issues in using GC in the case
project. This could be for the same reason as with Interviewee A, and the fact that
interviewee B has the longest experience in using the GC, particularly the same

software (for twenty years) as for the case project.

Interviewee B described the same as Interviewee A regarding how communication
affects performance. He explained that with the use of GC you can get the most
(effort) out of an individual. This all comes down to the use of milestones, dead-

lines, clearly indicated tasks and so forth.

3.2.5 Interviewee C

In general advantages of GC, Interviewee C said that: “you are able to insert vari-
ous built-in columns with different data in them. ...Creation of dependencies is a
good feature...| can print out a document that looks like it is a proper time sched-
ule.” When asked about disadvantages, he said: “the view of the tool may be con-

fusing when there are lots of tasks in it, of course, one is able to modify the view.”



When discussing the importance of the GC for project work, he said: “it is very
important when defining milestones. With time schedule we can plan the needed

resources for each work package”

On the advantages on development of the GC, Interviewee C said that ”/ feel it
brings added value to project. The matter which brings the most value is the fact
that we think through the tasks how we do them, listing tasks so we remember to
do it. It is a supporting tool for project planning.” Disadvantages according to Inter-
viewee C are the needed labor to build a schedule but also keeping the schedule
up to date: “it takes effort (to create), and it is prone to changes because it is so

detailed and therefore laborious to update.”

When asked about the advantages of GC in use, the project manager said that “/
would say that when updating tasks up to date, it may bring up some new (unno-
ticed) scenarios. Another thing is that when we update the GC, we learn new things
and we can use those learning on the upcoming projects.” On the disadvantages,
he said that the same thing is around than with the development of the GC, it is

laborious.

Interviewee C said that “jt is quite laborious because you need to think through the
matters multiple times, but we did start this schedule from a scratch.” He did not
feel that the actual use takes a lot of time, when asked about how he feels the

development and the use of GC has affected his workload.

Interviewee C felt that planning the future works with time schedule is extremely
important: “/ feel that it is extremely important so that we can plan and assure

that the basis and resources for the works are available.”

When asked if he thinks that it is possible to execute a substation project without
a schedule, he replied: “No, we need at least some sort of a schedule, because we
have deadlines. The schedule could be quite simple if we are working with highly
skilled labor, but if there are personnel doing the project for the first time it is a
different story. | think this is valid for all projects, a schedule of some sort is always

needed.” He added that “if we want a successful project, the schedule must be at



least satisfactory... without a schedule, you cannot deliver a successful project...

you could deliver a project (without a schedule), but it will probably fail.”

Interviewee C coined the term communication as “it is exchange of information

between project personnel about project related matters.”

When asked about the role of communication in a project, he said: “communica-
tion is necessary, there must be communication to exchange information but also
so that we could work together, after all, projects are a team game. The more open
the communication is, the better result we can deliver (as in project) ... things, ei-

ther good or bad, must be shared.”

The project manager said that “jit (GC) shows the tasks at hand, and gives a visual

presentation of the project, where we are, and what are the upcoming works

when asked about the role of GC in the case project.

Interviewee C pointed out that GC brings added value for the project: “it brings
added value to the project by means of concreteness.” When asked what type of
added value, he replied: “for example, deadlines, the duration of tasks, the impact
of the tasks on project related matters. It can prioritize the matter which is being

communicated. It helps to prioritize things.”

The Project manager pointed out that come communication issues when using the

GC: “We could prioritize wrong things when developing the schedule.”

When asked how he would describe the term project performance, he said: “..it
is how smart we do the things, how efficiently we do the things and what is the

quality of the work done.”

Interviewee C felt that the communication has a significant impact on the project
performance “it has a big impact.” When asked how the lack of communication
could affect the project he said: “the schedule could slip, we could have work per-
formances at the same time... the prioritizing could be wrong and there might be

important things which could be left undone.”



When discussing how the GC affects project performance, he said: “enormously.
With the schedule we can execute the project in the most efficient way. Without a
schedule the project cannot be efficient. This has of course an impact to the finan-

cial figures of the project.”

3.2.6 Analysis of Interview C

The Project manager explains that it would not be possible to execute (substation)
project without a TS since all projects have milestone(s). He continues to explain
that the complexity of the schedule could depend on the project personnel skill
level. He argues that if a successful project is the goal, then the TS should at least
be at a satisfactory level, and that a project could be delivered without a schedule,
but it would probably fail. Interestingly Dvir also reckons this is the case, as found
in chapter 2.5. Interviewee C clearly recognizes the importance of having a sched-

ule as does Besner, referred to in chapter 2.2.3.

The Project manager embraces the importance of having a software that is flexible
in terms of modifying the view as one pleases, and as other have stated he may
time to time feel that the view may get clutter if many tasks are being shown at
the same time, in line with the literature (chapter 2.2.3). He also mentioned that
TS plays an important role in defining milestones and planning resources. As men-
tioned in the analysis of Interviewee B, this thesis does not editorialize the user
experiences of the interviewees in regards TS software, or graphical user inter-

faces of TS software.

He continues to explain about case specific advantages in the development phase:
thinking through each activity, listing it to the GC. This resonates with the im-
portance of planning as found in the literature in chapter 2.5. As for the downsides

he mentioned that TS could come laborious to update as it is so detailed.

The Project manager explained that as the time schedule for the case project was
started from scratch, it required quite much of an effort. This is explained by the

fact that the project manager worked intensively with the development of the



schedule and can be said to be in line with literature as described by Ahuja (chap-

ter 2.2.3).

As for the timely execution, he explained that GC enables him to plan and assure
the needed resources for the future works. Clearly the project manager uses the
GC for executing these sorts of activities and it seems to support him in doing so,

when communicating these matters with relevant stakeholders.

For Interviewee C, the existence of communication is essential. He described that
communication is about information exchange, which enables individuals to work
together as a team. He stressed the importance of sharing information, whether
good or bad. The Project manager’s thoughts are alike with those presented in

chapter 2.3.

According to Interviewee C, GC impacts project communication through visualiza-
tion of the project. This is an interesting comment as the author was not able to
source literature around the subject of how visual tools affect project communi-
cation. He continues to add that GC brings concreteness to the quality of commu-
nication by illustrating what are the deadlines, duration of tasks and how activities
are related to each other. He believes that GC, by communicating this way, could
help in prioritizing ongoing project matters. On the contrary, he identifies a risk
that it can be possible to prioritize wrong matters i.e., discussing matters that are

not as important.

Interviewee C explained that poor communication can have a negative effect on

project performance. This is in line with Setiawan et al. as found in chapter 2.5.

He felt that when using GC, the project is executed in the most efficient way pos-
sible. As the author could not find literature to back this statement, this resonates
on what Interviewee B said about GC is the key to get the most out of an individual

by setting clear milestones and communicating the tasks at hand.



3.2.7 Interviewee D

Interviewee D pointed out that “the more precise the time schedule has been cre-
ated, the better the work can be done in a controlled way. There might be a lack
of prioritizing of tasks.” On the disadvantages he replied: “In general, | don’t see

drawbacks in using time schedules.”

When asked about the importance of time schedule on project use, Interviewee D
said: “..time schedule is one of the main elements, on which a successful project

can be delivered, in any case the importance should not be underestimated.”

On a question regarding the added value through development of GC, Interviewee
D commented: “The benefit from creating a detailed schedule will be obtained in
the following projects.” On the other hand, he felt that the downside is the effort
needed to develop the schedule: “substations as a project (type) are so specific, it
takes unbelievable number of tasks, which are intertwined, and need to consider,
so the time management is... (time consuming). No project manager has the time

to create such a schedule themselves from nothing.”

The design engineer said that “we can analyze whether we are missing important
inputs from a work package or if another work package is better to do in a different
sequence. We can identify the important work phases”, when discussing what ben-
efits GC could bring on a project. He noted that “the time consumed on managing
the schedule is an effort alone, but | believe the achieved benefit is greater than

the effort we put in it.”

Interviewee D did not feel the development of the schedule too time consuming:
“I would like to think that the development part of the schedule will iterate in the
following projects. On a general note, | see that if you do something today that
could help you in the next project, you gladly take the time to do those things. | did

not feel it took that much time.”

When asked how the design engineer perceived the achieved benefit of GC, he

commented: “I think it was beneficial. This was quite a large project and therefore



time-consuming. Now that everything was scheduled (on this project) | was able to

work with other projects at the same time.”

He believed it would not be possible to execute a substation project without a
schedule: “You need to have at least a schedule with bullet points at for the mile-
stones and objectives with penalties, to start with. Without a schedule it is impos-

sible to deliver on time.”

He described the term communication as: “communication is about discussing
how things are going, are the things in schedule, when they are ready, what are

the ramifications on tasks. In general, interaction between project personnel.”

He stated that “a successful project requires strong communication between pro-
ject personnel. Everything culminates in communication”, when discussing the role

of communication on a project.

When asked how the time schedule impact project communication, he pointed
out that “before using detailed time schedule, the communication happened in the
project meetings. Now when we are following the work packages split in smaller
efforts, we are discussing whether we can do this, and if we could do this faster
etc. We followed intensely what topics and tasks are about to be done, these things
and topics are now coming from the time schedule, they are more precise, and we

don’t forget anything, when compared to a discussion between project personnel.”

Interviewee D commented: “/ think it brings precision. We have better understand-
ing when works are split into smaller packages, we can discuss based on logical
thinking, rather than a feel-based discussion. This also emphasizes the fact that
when a junior level worker starts a new work, he/she would not underestimate the
amount of time needed for that performance”, when discussing on how the GC

affects the quality of communication.

When asked if he had encountered any communication issues in using Gc, inter-
viewee D said that “..when something is done enough, and it will be continued

later, but the works after that task can still progress even it is not done fully, this



as a design engineer is clear for me, but in the schedule, it is difficult to interpret.
Per se | don’t feel communication issues as such, usually there were no topics left

open.”

Interviewee D described the term performance as: “performance illustrated the
entity where efficiency and schedule and budget are coming together as we

planned.”

On how communication impacts performance he said: “if there would not be com-
munication the project would be hard to steer, the personnel would not have clear

idea what is happening in the project.”

Interviewee D commented on the question how time schedule affects project per-
formance: “The benefit comes from the timely execution, which relates back to

time schedule. It gives a person the possibility to maneuver between projects.”

3.2.8 Analysis of Interview D

Interviewee D shared the thoughts of other interviewees regarding the essentiality
and importance of TS in project use by explaining that without a schedule it would
not be possible to deliver the schedule on time. He continued saying that the TS is
one of the main elements of on which a project can be delivered and that the

importance of TS should not be underestimated.

The design engineer explained that the more details the GC has, the better the
work can be done in a controlled way. It seems that GC brings structure for project
work in way of listing the works to be done. He joined the majority in saying that

there are no general drawbacks in using time schedules.

Interviewee D explained that the added value of developing a detailed GC will be
obtained in the future projects by learning how the earlier projects are schedule
wise. Even though projects by nature are unique, similar types of projects often
share a lot in common; therefore, this is a key point and should be considered as
a mandatory practice if applicable. He mentioned the same downside as others,

the needed effort to develop the schedule and to keep the schedule up to date



but believed that the gained benefit is bigger than the effort put in the schedule
development. As Interviewee D also represented the design department, he also
mentioned the same as the Lead design engineer regarding the complexity of

working with design documents with waterfall approach.

Interviewee D did not feel the GC affected his workload that much. Again, this is a

subjective matter and depends on the role of an individual working on the GC.

The design engineer explained that he was able to work on multiple projects sim-
ultaneously in a controlled way when one of the largest projects he had at a time

was scheduled to be detailed.

Interviewee D stated that a successful project requires strong communication, and
that communication is where everything culminates on. His thoughts are in line

with the literature found in chapters 2.3 and 2.5.

Interviewee D explained that having GC in project communication brings benefits,
for example, the discussion on tasks is not that feel-based but instead based on
hard logic. This indicates that using GC may affect communication positively, by
removing unwanted noise as mentioned in the literature by Barret (chapter 2.5).
This could also mean that by using GC as a communication platform information

is exchanged in high velocity, as noted by Chiocchio (chapter 2.5).

Interviewee D described that with poor communication the project would be af-
fected by factors which could hinder the project performance, again resonating

with the literature as found in chapter 2.5.

He commented that GC affects project performance by giving guidance when each
activity should take place, this gives one a possibility to manage his/her work as
seen best. It seems that GC supports timely execution of project activities, and

therefore, may affect project performance.



3.2.9 Summary of the Interviews

Key findings from the interviews have been summarized in Table 2. All four em-
phasize the importance of TS in planning, whereas Interviewee B also mentioned
managing of TS is likewise important. All interviewees explained TS having an im-

pact on communication and that impact was positive.

Table 3. Summary of GC time schedule impact on communication.

Interviewee Importance of Effect of GC on Effect of GC on
GC: communication: communication:

Increase quality or Positive (Po)
Planning(P),
quantity (Igt, lan),
Managing(M)
Prioritizes(Pri),

Visual{V)

All four interviewees were like-minded on the essentiality of having a time sched-

P Igt Po
P M Pri Po
P Vv Po
P Ign Po

ule when delivering substation projects. Generally, they mentioned that GC is an
important tool to plan the projects, but also to follow-up project progress and to
manage project deadlines. On the other hand, two out of four interviewees men-
tioned no major drawbacks, whereas one mentioned possible cluttered view and
one explained the fact that TS does not serve the project if it is not planned up to

a certain level.

Three out of four interviewees pointed out the importance of planning during the
development phase of GC, which indicates that they value the planning of project.
The importance of planning is mentioned in the literature review in chapter 2.5.

One interviewee explained that the added value of developing GC comes on during



the future projects through lessons learned. Two out of four mentioned that de-

velopment of the GC is laborious.

All the interviewees explained that the biggest benefit from using the GC comes
from the coordination of the tasks or planning the future works. This implies that
GC works as a planning and communication tool, used either inside a department
or beyond department limits, depending on the task at hand. On the downside
one interviewee mentioned that the view may become cluttered when there are
many tasks. Three out of four mentioned that the GC is laborious to use, even
though when asked regarding the workload directly, no one specifically mentioned
the use i.e., updating the schedule takes great effort, but three out of four men-
tioned that the development of the schedule is quite laborious, as presented by

Ahuja chapter (2.2.3).

Three interviewees explained that having a GCin project use supports the planning
of future works and provides time to react on upcoming works whereas one added
that having a GC enables him to concentrate on multiple projects in a controlled

manner.

The author wanted to ask how the interviewees see communication as a term, to
establish a clear baseline on which to build further conclusions. Although the in-
terviewees described communication differently, as a summary it can be said that

all four see communication as an exchange of information.

All four interviewees explained that the role of communication for project work is
essential. One described that the role of communication is to enable information
exchange between project stakeholders, whereas two interviewees explained that
communication is a must for project work as it enables teamwork, while the last
one concreted the importance of communication by stating that everything culmi-
nates in communication. The findings from the interviews support the view of

Zulch (chapter 2.3).

When discussing how the use of GC has affected project communication, there

was no clear consensus. One interviewee explained how the use of GC has



increased communication, whereas one interviewee described how it has re-
moved unnecessary communication, by guiding the discussion on the activities
which matter the most. One interviewee pointed out how the GC establish a visual
representation of the project, thus enabling stakeholders to discuss project status
and the last one highlighted the importance of GC providing a list of activities to

be done, so nothing is forgotten.

There was dispersion in the responses regarding the question about how GC has
affected the quality of communication. The site manager felt there was no effect
of any kind, whereas the lead design engineer thought the habit of updating the
GConce a week is good practice. The Project manager pointed out that when com-
municating with GC, there is more concreteness in the communication, enabled
by the visual presentation of the tasks, milestones, durations etc. He explained this
would help in prioritizing the activities. On the other hand, he explained that dur-
ing the development of the schedule the discussion could get carried away and
thus end up prioritizing wrong things, this could negatively affect the quality of
communication. The design engineer mentioned that there is a better understand-
ing of the works when they are composed in smaller packages, which in turn can
reduce misunderstandings. As a downside, he pointed out the earlier mentioned
difficulties with design related work being not able to work flawlessly with water-
fall type time schedules. This may cause frustration when updating activities to

correspond to the actual situation.

All four interviewees were of the same opinion, that lack of communication has a
negative effect on project performance. Three out of four mentioned that poor
communication can have a negative effect on resource management, whereas one
explained that projects would become hard to steer without communication. Find-

ings from research support the literature discussed in chapter 2.3.

There is unanimity between interviewees when it comes to describing how GC ef-
fect project performance. All were indicating that there is a positive correlation
between the use of GC and project performance. The site manager explained that

the increase in performance comes through the development of the GC i.e.,



planning the works, as found in chapter 2.5. One interviewee explained that with
the support of GC one could increase the performance of his/her work by meeting
the given deadlines, whereas the design engineer explained that the use of GC
enhances the timely execution of the activities. The project manager explained
that with the GC the project would be executed in the most efficient way. The
design engineer noted that the use of GC could give a person the possibility to also

maneuver between projects.



4 CONCLUSIONS AND DISCUSSION

4.1 Theoretical Contribution

Q1: What is the role of detailed Gantt chart time schedule on project communi-

cation?

As written in chapter 2.3, communication has been referred as the lifeblood of a
project and it can be seen as a foundation for integrating cornerstone areas of a
project such as time, scope, and cost (Zulch, 2014). As discussed in chapter 2.5,
Plowman & Diffendal (2020) argues that time schedule is the place where the
pieces of project information are gathered. Depending on the intended use of time
schedule, it can include beforementioned cornerstone areas time, scope, and cost,
but also resources, for example. According to Ziek’s et al (2015), as found in chap-
ter 2.3.1,, time schedule can be seen as a communication tool which enables pro-

ject team to communicate certain project items.

Based on the interviews and literature, it can be said that the role of time schedule

on project communication is to enable higher efficiency in project communication.

Q2: How does the use of detailed Gantt chart time schedule impact the relation-

ship between project communication and project performance?

The findings from the interviews suggest that using a Gantt chart time schedule as
a communication tool enables higher efficiency in project communication. Based

on the findings from the interviews, time schedule may:

e Increase communication in all project phases.

e Reduce misunderstandings by providing visual presentation of the project
and its activities.

e Reduce misunderstandings by composing activities in smaller work pack-
ages.

e Help to prioritize and rationalize communication.



As there is a correlation between effective communication and project perfor-
mance (Setiawan et al 2021), it can be said that the impact of the detailed Gantt
chart time schedule on the relationship between project communication and pro-

ject performance is positive.

4.2 Practical Implications

On a high level, substation projects are no different than most construction pro-
jects. They are time-bound with multiple milestones where different departments
inside and outside the project organization depend on each other. This naturally
calls for a tool, which can demonstrate the project time schedule in an understand-

able way, including task dependencies, durations and more.

Based on the literature and findings from the interviews, following suggestions for
implications are introduced. Firstly, continuing the development of the time
schedule based on the case project TS is recommended as an attempt to gain more
experience from projects with varying scope to establish the best possible version
of time schedule for each project type. This naturally leads to increased commu-
nication between project stakeholders on each project, which supports project
planning, thus increasing the odds for a better performing project teams and ulti-
mately leading to more successful projects. Secondly, it is suggested to consider a
use of a different scheduling tool for engineering and design works, which require
a tool capable of handling activities which may reiterate multiple times. This would

enhance the communication and ease up the monitoring of engineering activities.

As it has been suggested in the literature review, it is necessary to develop the
project team behaviour in the area of communication and project management
tools positively support this development. It is recommended to implement active
use of time schedule for projects formerly known for not to take advantage of such

a tool in project management works.



4.3 Limitations and Further Research

The limitations of this study are discussed herein. The major limitation, in the eyes
of a wider interpretation of this study, is the sample size. Keeping in mind the topic
of this thesis, and the wide popularity of time schedules, specifically Gantt charts,
the study represents a fraction of the construction industry as it was conducted
for the case company, for a single project in Finland and the data was withdrawn
from four company representatives from the same subdivision organization (sub-
stations). Although the sample size was limited, there were visible patterns in the
answers from the interviewees in key questions; therefore, a bigger sample size

might not provide much additional data.

It is also to be noted that the software used for the case project was Microsoft
Project Professional and the number of activities in the schedule was around 1700.
The lifespan of the project is around one and a half years, and the project value is
circa 12 000 000 euros. The project type and size are a limiting factor. It is also to
be kept in mind that that this study served for internal development project, so
internal focus is present. Finally, it is to be noted that the development and use of
the case project TS was done virtually, due to the project team members locating

geographically around Finland.

As existing literature was not able to provide sufficient rationale why we need time
schedules in project work, other than it is a “best practice” this thesis provided
some insight into theory by trying to explain how the GC impact project commu-
nication and ultimately project performance. The studies around Gantt charts are
not that popular and keeping in mind the approach on this study i.e., what is the
impact of GC between communication and performance, it is yet to be studied

how the improper use of GC could hinder the project performance.
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APPENDIX 1 -Interview questions
Gantt Charts, general

How long have you worked with Gantt charts?

What are the general advantages of Gantt charts?

What are the general disadvantages of Gantt charts?

Can you describe the importance of time schedule in project work?

PwnNE

The use of Gantt chart in substation case project

Does the development of Gantt chart bring added value to the project?
Does the use of a Gantt chart bring added value to the project when monitoring and controlling the project?
Are there some drawbacks in planning the project (development of Gantt cart) in detail?
Are there some drawbacks in monitoring and controlling the project tasks in detail?
How does the use of Gantt chart support timely execution of substation project?
1.9.1. Would it be possible to execute a substation project without a time schedule, please explain?
1.9.2. How does the visual presentation of the project (text and task dependencies) impact your understanding of the project
status?
10. How does a detailed project time schedule affect your workload?
1.10.1. During development
1.10.2. During monitoring and controlling

W NoWn

The role of the Gantt chart in project communication:

11. How would you describe communication as a term?
12. What is the role of communication in projects?
13. How would you describe the role and-+apact of Gantt chart in project communication?



14. How does the use of Gantt chart affect the quality of communication?

15. What kind of communication issues have you encountered when discussing project related matters while using Gantt chart?
16. How would you explain project performance?

17. How does communication affect project performance?

18. How does the use Gantt Chart affect project performance?
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