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In the global market economy, most power consulting enterprises in Vietnam
have many engineering investment projects. The successful implementation
of investment projects is a vital part of their business. For projects to
succeed, CEO and leaders in those firms must make the right criteria for
evaluating projects. In real practice, it is not an easy task because there are
many factors that influence the success of a project such as time, cost, quality,
and the satisfaction of stakeholders, etc. Assessing the importance of these
project success criteria is a complex multi-criterion decision problem. On the
other hand, traditional assessment methods are often based on t customarily
based on subjective opinions of the decision maker, resulting in the wrong
decision. Therefore, this paper presents a new fuzzy decision-making method
for weighting project success criteria in power consulting companies in
Vietnam. This new method is expected to provide an objective measure in
project success appraisal process.

© 2018 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Project success is a problematic synopsis because
of its complexity (Joslin and Miiller, 2015; Todorovi¢
et al, 2015). Until now, there is no accepted
universal definition of project success. It depends on
human perceptions, and it has been discussed for a
long time by many authors (Abdullah et al, 2015;
Shaari et al,, 2015). It may vary depending on many
factors and stakeholders point of views (Chan et al.,
2004). For example, a construction project engineer
may consider success regarding quality and cost
aspect, but an architect may refer to project aesthetic
appearance (Nguyen et al., 2015; 2017a).

Evaluating the success of the engineering project
is essential. In the construction industry, for
example, project success definition varies among
different projects depending on participants, project
size, scope and time constraint to implement a
project (Iram et al., 2017; Oke and Aigbavboa, 2017;
Nguyen and Nguyen, 2017). Therefore, the list of
critical criteria for evaluating project success should
be explored before making the assessment decision
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(Nguyen et al, 2016a). Moreover, most of the
currently evaluated project criteria models are
usually based on qualitative and subjective opinions
of evaluators, resulting in inappropriate decisions
(Nguyen et al,, 2017b). Also, these models ignore the
risk factors and the importance of assessors (Quyen
et al, 2017a; 2017b). To overcome these limitations,
our paper uses a multi-attribute decision analysis
method for based on Analytical Hierarchy Process
(fuzzy-AHP) in project success criteria evaluation.

2. Research background

According to Oxford Advanced Learner’s
Dictionary, criterion means “a standard or principle
by which something is judged, or with the help of
which a decision is made.” However, the definition of
a factor is “one or several things that cause or
influence something.” So, the concept of “project
success criteria” and “project success factor” are
generally different even though some researchers
consider them are the same. In general, a set of
criteria project success establishes the groundwork
for project success judgment (Azhar et al, 2015). It
includes principles which are used to judge the
project. On the other hand, project success factors
are the set of several things that cause or influence
outcomes, which contribute to the project success or
failure (Al-Tmeemy et al,, 2011).
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Measuring project success is a complex task. Its
activity depends on the different stakeholders’
points of view. A project can be perceived as a
success for one party but a failure for another
(Altahtooh and Emsley, 2017). DeWit (1988)
believed the concept that one can objectively
measure the success of a project is an illusion.
Nevertheless, he pointed out that it is possible and
valuable to evaluate the project at the post-
completion stage. He also provided evidence, the
Project Management Institute conference held in
Montreal in 1986, to demonstrate the possibility of
success measurement. The purpose of this
conference was to examine the importance of good
measurement indicators of project success. It
received the earlier version of papers related to
“measuring success” implying a message that project
success is possible to determine. Result measure,
process measure, and relationship measure are three
types of measures of the partnering (Crane et al,
1999). All of them are important and strong in their
proper place. Among them, result measure is the
most difficult to evaluate, but it is the most useful for
future strategy adjustments. According to the
proposed objective of this research, from this point
forward, project success is considered at the
completed stage.

Project objectives are the most appropriate
criteria for project success. The success or failure of
a project is determined based on the degree to which
these objectives are being met. From DeWit (1988),
the criteria for project success are restricted to time,
cost, and quality. He also discussed the results of
project success from a pilot study at the University of
Texas. According to the results, project success was
frequently measured by six criteria including budget
performance, schedule performance, and project
stakeholders’ satisfaction.

A list of six criteria for success was developed by
Songer et al. (1996). They are ‘On budget’ ‘On
schedule, ‘Meets specifications,” ‘High quality of
workmanship,” ‘Conforms to user’s expectations,’
and ‘Minimizes aggravation.” ‘On a budget’ refers to
the completion of the project within the contracted
cost. ‘On schedule’ means this completion is achieved
before or on the date as shown in the contract.
‘Meets specifications’ suggests the ability to meet or
exceed the entire owner has provided specifications
of technical performance. ‘Conforms to wuser’s
expectations’ is the ability to meet or exceed the
envisioned functional goals of the user (fitness for
purpose). Finally, an ability to meet or exceed the
standards required for workmanship in all areas is
called ‘High quality of workmanship,” and using a
process that does not cause overwhelming workload
to the owner’s project management staff is
‘Minimizes aggravation.” The results from 137
qualified responses in the U.S. and U.K. showed that
project success is judged based on such criteria as a
budget variation, schedule variation, and conformity
to expectations. These criteria are consistent with
the construction industry in general.
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Liu and Walker (1998) suggested that a project
should be evaluated at two levels. The first level is
project goals, which include time, budget,
functionality, quality, technical specification, safety,
and environmental sustainability. The second level is
the satisfaction of the claimant. Crane et al. (1999)
introduced partnering measures which are result
measure, process measure, and relationship
measure. Among them, result measure is the most
important but also difficult to perform. So, they
provided an example framework to evaluate results
which included cost, schedule, safety, quality, and
litigation. Lim and Mohamed (1999) discussed a
framework for evaluating project success similar to
the framework suggested by Crane et al. (1999).
Besides time, cost, quality, and safety, Lim and
Mohamed (1999) added performance and
satisfaction to their model. After nearly ten years,
environmental impact has become an important
index in evaluating project success (Ahadzie et al,,
2008). Recently, the concept of project success has
broadened. The importance of the roles of project
schedule, budget, quality, safety, and satisfaction in
project success measurement is in no doubt. Al-
Tmeemy et al. (2011) added four indexes to this
framework which are a functional requirement,
technical specification, revenue and profit and
market share. We proposed seven critical criteria for
project success criteria problem in Vietnam using
literature review and in-depth interview in Table 1
(Nguyen and Nguyen, 2017).

Table 1: Key project success evaluation criteria
No Project success criteria
1 Quality
2 Time
3 Cost
4 Health and safety
5
6
7

Environmental sustainability
Satisfaction
Legal

3. Research methodology

One of the most commonly used decision-making
methods is the Analytical Hierarchy Process (AHP),
introduced by Saaty (2005). AHP was known as an of
a set of multi-attribute decision analysis methods
(Hamid-Mosaku et al, 2016; Khalila et al, 2015;
Umara et al., 2015; Nguyen et al., 2016b; Zaini et al,,
2015). However, decision-makers regularly found
that it is more convenient and more confident to use
interval judgments than only a fixed value opinion
(Kabir and Sumi, 2014; Paksoy et al, 2012). It
reflects the fuzzy nature of the project evaluation
process (Heo et al., 2010).

The following section demonstrates the
computational procedure of the weights of project
success criteria (Chou et al.,, 2012).

1. According to the committee with three experts
about the relative importance of project success
criteria, then the pairwise comparison matrices of
them was obtained. We apply the fuzzy numbers
defined in Table 2 (Chang et al., 2016).
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Table 2: Linguistic scales for relative importance (Nazari
etal, 2017; Plebankiewicz and Kubek, 2015)

Fuzzy number Linguistic The scale of fuzzy number
1 Equal (1,1,1)
2 Weak Advantage (1,2,3)
3 Not bad (2,34)
4 Preferable (3,4,5)
5 Good (4,5,6)
6 Fairly good (5,6,7)
7 Very good (6,7,8)
8 Absolute (7,8,9)
9 Perfect (8,9,10)

2. We calculated the elements of synthetic pairwise
comparison matrix by using the geometric mean
method suggested by Buckley (1985):

1/n

S~ (51 A2 o 53 ~
ai]- = (aij®aij ®aij® ®aij)

It can be obtained the other matrix elements by
the same computational process. Then, the synthetic
pairwise comparison matrices of the evaluators
could be constructed as follows matrix:

i i 1 ap din
12 1n
i 1 i A 1 zn
az1 Azn aiy
A~ = =
e oo )
[ pq Gpy - 1 J [ ay, [ay, J
where
aij =
11,3579,
if criterion i is relative importance to criterion j,
1, ifi=}j,

1-1,371,571,7-1,971
kif criterion i is relative less importance to criterion j.

3. To calculate the fuzzy weights of project success
criteria, we need to calculate:

P Y
7= (0, ®0 ®A; ® .. @dy)

For the weight of each criterion, they can be done
as follows:

W=rOHOKROF.. OF)
4. Results and discussion

We applied FAHP technique for a group of
decision making consisting of three managers at the
Power Engineering Consulting Company in Vietnam
for project success criteria assessment. In this case
study, seven project success criteria were compared
and assessed cautiously. These importance weights
of success criteria were defined using fuzzy pairwise
comparison matrices based on triangular numbers
(TFNs). It is reasonable because of its ability to
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precisely represent and process fuzzy data (Heo et
al,, 2010; Routroy and Shankar, 2015).

By applying all formulas in FAHP method above,
the results of all main project success criteria are
w;= 0.329, w,= 0.152, wy= 0.188, w,= 0.097, ws=
0.095, wg= 0.149, and w,= 0.064. This means that in
the project success evaluation problem, the project
quality, time, and cost are the top three most critical
criteria. These results were different from business
projects, which focused on customer satisfaction
criteria. This research result proved that the
common triple constraint (cost, time, quality) was
the most basic evaluation success criteria in power
engineering companies in Vietnam.

5. Conclusion

There are many methods for evaluating project
success criteria. However, most of them are
qualitative approach and do not reflect the
uncertainty in the opinion of the decision maker.
Therefore, this paper presents a quantitative
decision analysis model using fuzzy way to rank
project success criteria weights. It is based on
Analytical Hierarchy Process (AHP) methodology.
The advantage of the fuzzy-AHP method is that it
takes into account the importance of decision-
makers and it reflects the uncertainty in their
assessment. This helps organization to evaluate
project success criteria more accurately and fairly.
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