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Abstract

Despite the importance of milestone as a key knowledge in project management, there has been lack of research
to understand the relationship between milestones and decision-making. This paper presents a pragmatic
research context that aims understanding the nature of milestones and their relationship with different
decision-making structures and responsibilities across projects. Data were collected through 14 semi-structured
interviews with project managers and analyzed using thematic analysis. The findings explore the concepts of
project milestones among project managers in Saudi Arabia. The paper finds that there is a relationship between
milestones and the impact on decision-making.
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1. Introduction

Every project has start and finish dates for specific activities and ability to meet these dates on time schedule is
one important element to achieve a successful project. A milestone is a main knowledge in project management
methodology. This paper is qualitative and descriptive in its approach. The purpose of the study is to answer the
following research questions:

e  What is the importance of milestones in project management?
e I[s there a relationship between milestones and decision-making through project life cycle?

According to Ferreira and Tereso (2014), milestones are useful to track the progress of project over time. To
study the importance of milestones in project management and to answer the above questions, semi-structured
interviews were used to collect data in the context of a pragmatic approach. Then, thematic analysis was used to
analyze each qualitative interview data and to identify themes within the responses.

The next section of this study gives an outline of milestones and decision-making in project management. Then,
section 2 describes the research method. Section 3 discusses the results. Finally, section 4 summaries the
findings.

2. Literature Review

It is important to note that the concept of project schedule becomes a serious subject when managing, executing
and monitoring various projects. However, a milestone is a significant tool in project management schedule.

2.1 Project Management Schedule

Today, most contemporary projects have schedules that include project time planning. Halloran (2010) thinks
that a project schedule is "a road map" for tasks and duration estimates that give a right direction for the project.
According to Magalhdes-Mendes (2011), the project schedule is "the core of the project plan". However,
developing project schedules are maybe the most challenging activity in project management environment (Art
Gowan et al, 2006). Furthermore, it is a main root of conflict between the project team and senior management
(Barczak and Wilemon, 2001). Tam (1998) defines a project schedule as a plan of action contained within a
timeline. Douglas (2004) thinks that it is a tool used to measure progress towards the intended results of a project.
Moreover, Wigal (1990) shows that it is required to see the progress of a project and also to overcome delay.
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Preparing project schedule requires estimation of project activities' durations (Ahtee, 2007). In terms of structure,
a work breakdown structure (WBS) is a key element in a data structure of a project schedule (Vanhoucke, 2011).
Nevertheless, Basu (2003) shows that missing scope and incomplete WBS analysis cause the biggest influence
on a project schedule. According to Chen et al (2015), an effective project schedule leads to:

e  Increase their efficiency of project execution;
e  Maximize profit;
e  Minimize wastage of resources.

Holding effective project status meetings is one way to manage a project schedule (Schifalacqua et al., 2009).
Gutfeld et al. (2014) think that an iterative process leads to the improvement project schedule. According to
Malladi et al. (2011), a project schedule links with the following elements:

Deliverables,
Timelines,

Review and feedback mechanisms,

Risk,

1

2

3

4.  Plans for project,
5

6. Communication
7

And quality management.

Milestones are main part of a project schedule (Soja et al., 2011). Hormozi and Dube (1999) think that using
milestone reporting is a way to make controlling a project schedule. Tausworthe (1980) mentions that "If a
project has identified a certain number of equal effort “unit” milestones to be achieved during the course of
implementation, then the mere number of such milestones achieved by a certain date is an indicator of the
progress toward that goal" (p. 181). Project milestone is a goal that should be met by project team. Projects will
not often finish on time if milestones are delayed. According to Klimek and Lebkowski (2013), a milestone is "a
set of activities with the same deadline" (p 1008). Wallin et al. (2002) define a milestone as "a scheduled event
that marks the completion of one or more important tasks and it is used to measure achievements and
development progress" (p. 4).

In context of project management software, a milestone is the end of a project stage (Bergner and Friedrich,
2010). In terms of location, Laporte et al (2012) show that a milestone is located at the ends of phases. According
to Rosenfelt (2000), milestones have no duration but act as checkpoints in the project work. Furthermore,
Colenso (2000) shows that a milestone is known as an activity of zero duration. Thus, a milestone is "a
significant point or event in the project” (PMI, 2008, p 136). According to Kampe (2012), the characteristics of
good milestones include the following elements:

e  Specific

e  Measurable
e Achievable
e  Relevant

e Timely

A project schedule hierarchy consists of five levels that can be used for large projects as shown in Figure 1
(Hietala, 2009).

Milestone schedule
Master
schedule
Coordinating
schedules
Detailed schedules

Subcontractors’
detailed work plans

Figure 1. Schedule hierarchy

Source: Hietala, 2009.
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2.2 Decision-Making

Decision-making is a significant practice which is integral in everything people do (Saaty, 2004). Although
decision-making is an important skill of management, many project managers lack decision-making skills.
Hwang (2012) defines decision-making as the process of choosing a potential course of action from all the
available options. In terms of organization, decision making is difficult to manage (Helge Becker, 2003).
Organizational decision-making is depend on two main concepts: strategy and cognition (Vermeulen, 2010).
Marshall (2014) thinks that organizational decision-making is influenced by the following elements:

e  Political
e Ideological and pragmatic factors
e  Personal experience

In terms of style, Doktor and Hamilton (1973) believe that decision-making is a cognitive style. Harren (1979)
categorizes decision-making styles into:

1. Planning

2. Intuitive

3. Dependent

Furthermore, Scott and Bruce (1995) develop the decision-making typology that consists of five styles:
1. Rational

2. Intuitive

3. Spontaneous
4. Dependent
5. Avoidant

However, according to Thirumalai and Senthilkumar (2017), the decision making in competitive environment is
more sophisticated; in addition, within the complex competitive environment, making logical decision is effected
by certain circumstances. There are two types of decision-making: centralized and decentralized. Centralized
decision-making is costly, slow and delayed actions in terms of bureaucracy (Vagstad, 2000; Sobel & Leeson,
2006). However, it is positively related with the frequency of administrative changes (Huber et al, 1993). Baker
and Abou-Ismail (1993) show that centralized decision-making is the general practice of Saudi managers. On the
other hand, decentralized decision-making is more effective in uncertain situations (Petrick, & Susman, 1997).
Moch & Morse (1977) show that decentralized decision making is positively related with making an innovative
organizational environment. However, decentralized makes collecting data difficult (Kingsbury, 1994). In terms
of risk, Schwarcz (2015) thinks that decentralized decision-making is more likely to protect managers from
liability. Figure 2 shows the steps of decision-making according to Hitt et al. (2006): Define the problem

e  Identify criteria

e  QGather and evaluate data

e  List and evaluate alternatives
e  Select best alternative

e  Implement and follow up
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Identify criteria

v

Gather and evaluate data

v Feedback

List and evaluate
alternatives

v

Select best alternative

v

Implement and follow up

Figure 2. Steps of Decision-making

Source: Hitt et al., 2006.

3. Method

The aim of this paper is to realize and explore the relationship between milestones and decision-making in the
project life cycle by interviewing project managers to gather rich qualitative data. The qualitative method
provides subjective perspective of experiences and visions to obtain the best information that have not been
studied in Saudi Arabia before. Daymon and Holloway (2002) show that when the interviewees state their beliefs
and opinions, they can give information from the past to present. The interviews were conducted with 14 project
managers in 7 industrial companies in Saudi Arabia. In this study, data were collected through semi-structured
interviews. To test the reliability of the interview questions of the study, a pilot study was done to determine the
required changes and to improve the questions. None of questions in the interviews obtained the disclosure of
confidential information.

Between 9th August and 4th October 2016, the project managers were interviewed for 50 minutes. Each
interviewee was asked the same questions to increase the reliability of the data. The interviews were performed
in their offices. With the prior consent of the participant, the semi-structured interviews were recorded and
transcribed. However, two of the interviews were not transcribed entirely because of poor recording quality. All
unrelated discussions were excluded from the analysis. The Arabic interviews were partly transcribed and
translated into English.

Thematic analysis is employed to analyze the results of these interviews to classify the most frequent replies and
to explore the relationship between milestones and decision-making as shown below.

4. Results

Data analysis is defined as “a range of techniques for sorting, organizing and indexing qualitative data” (Mason,
2002, p. 9). Although thematic analysis is a method that can be used with any form of qualitative study; however,
it is often used in exploratory and discovery stage of research (Boyatzis, 1998). Braun and Clarke (2002, p. 79)
defines thematic analysis as “'a method for identifying, analyzing and reporting patterns (themes) within the
data”. Miles and Huberman (1994) show the thematic analysis process that consists of three phases: 1) data
reduction, 2) data display and 3) data conclusion as shown in below figure. The first phase (data reduction) is the
process of selecting, coding and categorizing the data. Second, the data display is a technique of organizing and
presenting information. Finally, the conclusions are drawn, summarized and verified based on the data display.
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Figure 3. Data analysis process

Adapted from: Miles and Huberman, 1994.

4.1 Information of Project Managers

Table 1 shows that ten of project managers were in their forties while four were in their thirties. Regarding the
level of education, thirteen of interviewees had completed a bachelor’s degree, while only one had completed a
master’s degree. In terms of nationality, nine of participants were Saudi while five were non-Saudi. The sample
of project managers was from seven industrial companies in Saudi Arabia. Regarding experience, four of project
managers had more than 10 years’ experience in the field of project management, nine had between 5 and 10
years’ experience and one had less than 5 years’ experience. Participants had been involved as a project manager
between one and four.

Table 1. Information of project managers

Project Age Education Nationality  Industrial Number of Years’ Experience Number of Projects
Manager # Level Company in the Field as PM
01 45 Bachelor Saudi Company 1 12 4

02 43 Bachelor Saudi Company 1 10 3

03 40 Bachelor Saudi Company 1 7 2

04 39 Bachelor Saudi Company 2 6 2

05 41 Bachelor Non-Saudi Company 3 7 2

06 40 Bachelor Saudi Company 3 9 3

07 44 Master Non-Saudi Company 4 15 5

08 33 Bachelor Saudi Company 4 6 2

09 31 Bachelor Saudi Company 5 4 1

10 42 Bachelor Saudi Company 5 10 3

11 45 Bachelor Saudi Company 5 13 2

12 36 Bachelor Saudi Company 6 7 2

13 46 Bachelor Non-Saudi Company 6 12 4

14 41 Bachelor Non-Saudi Company 7 10 2

4.2 Project Milestones

In this section, the project managers were asked questions on project milestones to cover the following elements:
1. Definition of project milestone

2. Difference between milestones and deliverables

4.2.1 Definition of Project Milestone

This paper provides an applied definition of project milestone which must come from project team rather than
from scholars. The participants were asked the following question: What is a project milestone? According to the
answers given by respondents, the previous question aims to obtain an understanding of project milestone. The
following responses demonstrate how project managers can define the concept of milestone in project
management. Theses answers can be classified into three groups.

Group one of project managers has almost the same view about the concept of project milestone by mention of
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the similar keywords. This group represents about 50% of the interview sample. The main used keywords to
define milestone in project management are: end, phase, stage and task according to the below answers:

Table 2. Definitions of project milestone for group 1

Question ~ What is a project milestone?

PM # Answers keywords
03 “[ think it [project milestone] is the end of a project phase” End + Phase
04 “Project milestone is the end of a project stage” End + Stage
01 “A milestone can be created to represent the end of phase in project” End + Phase
12 “My definition is that it [project milestone] is the end of project task” End + Task
14 “[ think milestone is the end of completion of project phase” End + Phase
09 “a milestone is typically scheduled to occur at the end of a project stage”  End + Stage
06 “[ think every end of project task represent a project milestone” End + Task

Group two of project managers (35.7% of the sample) give a definition that comes from the definition of
milestone in the Project Management Body of Knowledge (PMBOK). For this group, the main used keywords to
describe milestone are: zero duration, activity and task according to the below answers:

Table 3. Definitions of project milestone for group 2

Question ~ What is a project milestone?

PM # Answers keywords

07 “[ think project milestone is a zero duration task” Zero duration + Task

02 “According to PMI, milestones are zero duration activities in project” Zero duration + Activity
13 “A milestone can be defined as zero duration tasks” Zero duration + Task

08 “......s0 it [project milestone] is a zero duration task in project” Zero duration + Task

10 “as I learnt from PMBOK, an activity of zero duration is called milestone”  Zero duration + Activity

Group three of project managers (14.3% of the sample) thinks that project milestone links with the following
main keywords: progress and achievement as shown in Table 4:

Table 4. Definitions of project milestone for group 3

Question  What is a project milestone?

PM # Answers keywords
05 “[ think project milestone is the achievement of a significant task in project” Achievement
11 “In my opinion, a milestone can be defined as a progress marker in project schedule”  Progress

Regarding the above tables, there is no conflict in these practical definitions. Common project management
words are used to define a project milestone. In this section, project managers give typical definitions which
means they do not have any ambiguity about the concept of milestone. The next section shows the difference
between milestones and deliverables in project management.

4.2.2 Difference between Milestones and Deliverables in Project Management

In a practical project, it is critical to investigate the difference between milestones and deliverables in the context
of project management since them overlapping during project life cycle. The following interview question for
the project managers was: What is the difference between milestones and deliverables?

The responses were analyzed to explore how milestones can be different from deliverables as shown in Table 5.
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Table 5. Difference between milestones and deliverables

No Deliverable Milestone

1 Measurable product  Measurable progress
2 Tangible product Tangible event

3 Outcome Scheduled event

4 Result Specific point

5 Output Achievement

6 Verifiable product Practical step

According to Table 5, there is difference between milestones and deliverables in terms of both content and
importance. Deliverables can be measurable, tangible, and verifiable as in the form of product, outcome, result,
and output. On other hand, milestones can be measurable, tangible, scheduled, specific, and practical as in the
form of progress, event, point, achievement and step. The following section shows the impact of project
milestone on decision-making.

4.3. Decision Making

In this section, the project managers were asked questions on decision making to cover the structure of the
interviews as follows:

1. Definition of decision

2.  Decision making process

3. Impact of project milestone on decision-making

4.3.3 The Impact of Project Milestone on Decision-Making

According to the previous section, a milestone is a key and a marker event in a project schedule. The next
interview question for the participants was: What is the effect of milestone on decision-making?

The above question aims to perceive the influence of milestone on decision-making during project life cycle.
Regarding this question, the responses of project managers concentrate on the following points: 1) problem, 2)
data, and 3) solution. The answers can be classified into three groups.

The above points are related in someway to milestone and decision-making. The following answers in Table 6
indicate how milestones can affect decision-making in terms of problem for group 1.

Table 6. Impact of Milestone on Decision-Making for Group 1

Question  What is the effect of milestone on decision-making?

PM # Terms Answers
of
07 e when we reach milestones as a project team, we have already defined the gap of any problem which is the

first step for taking correct decision. ”

02 “As a project manager, I think defining a problem at reaching milestones is an important step to solving the
problem”

13 Problem  “...project management decision making can be done at reaching milestones and solving problems”

08 “....and reaching milestones means that project teams know important decisions comes when they become aware of
problems”

10 e and project decision making starts with defining problems and it finishes with reaching milestones ”

The following answers in Table 7 display how milestones can affect decision-making in terms of data for group
2.
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Table 7. Impact of Milestone on Decision-Making for Group 2

Question ~ What is the effect of milestone on decision-making?

PM # Terms of  Answers

07 “...every milestone phase includes data collection and data analysis which can help to take a decision in a project”
02 “...once a milestone is met, data analysis is important before taking a decision”

13 Data “...based on verified data, decisions are taken after milestones are achieved

08 “...when milestones are completed, data collection and analysis process is necessary to take right decisions”

The following answers in Table 8 show how milestones can affect decision-making in terms of solution for
group 3.

Table 8. Impact of Milestone on Decision-Making for Group 3

Question ~ What is the effect of milestone on decision-making?

PM # Terms Answers
of

07 “...once a milestone is reached, the right decision is based on numerous solutions”

02 “at reaching milestones, we [project team] are looking for multiple solutions to make correct decisions”

13 “...many alternative solutions are known when a milestone phase is completed. At this time, decision-making is easy
Solution  to find

08 “....regarding past milestones, choosing solutions is based on decision-making process”

10 e so a decision is a solution selected after reaching a milestone ”

Table 6, 7, and 8 show that the impact of milestone on decision-making is real during project life. The factors of
defining problems, collecting and analyzing data, and selecting solutions can play a role in making a decision in
a project. The next section introduces the discussion.

5. Discussion

In this section, the main findings are summarized and introduced according to the research questions. The
research questions of this paper were:

1) What is the importance of milestones in project management?
2) Is there a relationship between milestones and decision-making through project life cycle?

The first question aims to define the milestone by the project managers in their practical working life. The results
for this question show that defining milestone is not complex although milestones are a marker of a project
progress. The reason of that is, because PMI plays a role in raising awareness of project management knowledge
and terminology. Every participant has their own definition of milestone. According to findings, milestones in a
project are often related to end phase or task, zero duration, and progress. Also, this paper finds that deliverables
are actual product while milestones are significant progress in a project. However, each milestone should be
connected to deliverable.

The second question studies the relationship between milestones and decision-making through project life. The
main purpose is also to identify the impact of milestone on decision-making. This paper is the first effort to
empirically study the influence of milestone on decision-making in a project. Based on the answers given by the
project managers in Table 6.7.8, reaching milestones means for project managers that:

e  Problems are often defined in project environments.
e  Data are collected and analysed at the project team level.
e  Alternative solutions are selected.

Project managers in this study think that once milestones are reached, some considerations may be relevant to
project management process as shown in Figure 4.
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Problem
Definition
Data Collection

Data Analysis
Solution
Selection

Decision-
Making

Figure 4. Relationship between milestones and decision-making

As seen in Figure 4, decision-making is a result of specific processes in project context. The impact of milestone
on decision-making is based on the following processes:

e  Problem Definition
e  Data Collection

e  Data Analysis

e  Solution Selection
6. Conclusions

This study is a first attempt to add a contribution and knowledge to the literature on project milestone in Saudi
Arabia. It aims to define how milestone affects decision-making. End phase, task, zero duration, and progress are
elements of project milestone. This paper also finds there is difference between deliverables and milestones. The
main finding at reaching milestone in project life is that decision-making depends on defining problem,
collecting data, analyzing data, and selecting solution. More research about the relationship between milestones
and decision-making will be necessary to verify these findings. Although the sample is small, it introduces
valuable information about a project milestone and the impact on decision-making in the context of Saudi
Arabia.
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