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Abstract— this paper is a review on theories used in previous studies for decision making in project management studies. A mapping of
most frequent theories being used forwarded for discussion. Theories identified are resource based theory, action based theory, utility
theory, contingency theory, game theory, fuzzy theory, and reliability theory. Reviews from past studies forwarded from various industry, on
strategic risk management, project management and project management were highlighted, and some of the theories being used across
the board. Those are the theories that might be relevant to be used for project management studies in order to ensure project success and

eliminate project failures in the future.

Index Terms— project risk management, strategic risk management, project management, resource based theory, utility theory,

contingency theory, fuzzy theory.

INTRODUCTION

Roject failures are actually a curse to many company

be it construction or non-construction company due

to huge capital invested in the project. In Malaysia,
few news reports emerged not only this year but also
few years back, in recent news, it was reported that two
mega projects at Langkawi failed to follow construction
regulation, that include employing illegal immigrants,
and all subcontractors were not registered with CIDB
(Construction Industry Development Board) that will
definitely lead to project failures [1]. In a recent report
showed that incinerator project approved by Ministry
for Urban Well-being, Housing and Local Government
incurred losses of RM187.74 million due to awarding the
project to a company not having any track record in the
technology [3]. In year 2013, it was reported that NFC
(National Feedlot Centre) failed due to mismanagement
of funds by the company trusted to run the Centre that
leads to millions RM of losses [2].

Other than that, even in education industry in year
2011, the Ministry of Education incurred losses of RM
3.71 million due to failure to meet deadline by contrac-
tors in Sabah in building computer lab. This incident
happened due to poor selection of contractors by the
person awarding the construction project [15]. In short,
project failures are becoming norms in most industries
especially in Malaysia be it construction projects or other
types of projects.

In a study conducted by [16] on government ICT pro-
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ject failures, it showed that 53% of the symptoms de-
rived from project failures, 36% system failures and 11%
user failures. Project failures were due to project man-
agement factors, top management factors, technology
factors, organizational factors, complexity/size factors,
and process factors.

[6] have used a real data in evaluating construction
project success and failures database in Belguim, the
findings indicated that the variation from planned per-
formance and actual performance showed that most pro-
ject late by 6.6%, and over budget by 7.3%. Surprisingly
70% of the project finishes behind schedule or with addi-
tional cost or both, and only 30% of the project complet-
ed on time or earlier than planned. As such a study high-
ly in need to further investigate the factors leads to pro-
ject delays in order to avoid or eliminate the delays from
occurring.

Project failures that are due to poor selection of ven-
dors or suppliers are detrimental to most projects at the
expense of business profits [17]. Be it a construction in-
dustry or other type of industries, projects are alike in
many ways thus, it is highly in need to fully understand
the critical factors that will lead to project failures so as
to reduce the propensity of project failures that will
cause millions of RM to project owner. In this review,
the theories from past studies on decision making for
project management forwarded for discussion.

2 REVIEW ON PAST THEORIES FOR DECISION
MAKING IN PROJECT MANAGEMENT STUDIES

2.1 Game Theory

In a study conducted by [9], they had propose to use
game theory for oil and gas decision making during pro-
ject design. In another research by [8] for LNG, they had
used game theory to develop decision making process
for LNG processes due to multi-criterion nature of the
industry. Further, in a book written by [13], he had men-
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tioned that the game theory for decision making is suita-
ble in a highly complex decision making scenario.

2.2 Fuzzy Theory

In a study conducted by [23], fuzzy theory has been ap-
plied for risk analysis of a construction engineering.
They had divided construction risk system into three
categories which are risk derived from corporation in-
ternally, risks derived from owner, and risk derived
from society and environment. Table 1 lists down the
details of those risks. Similar categorization can be
adopted for oil and gas industry, because the nature
quite similar to construction industry. The fuzzy system
theory was proposed by [23] for developing construction
engineering risk fuzzy forecast model for the purpose of
risk analysis of the engineering project contract planning
phase before bidding and construction or implementa-
tion phase.

TABLE 1
CONSTRUCTION ENGINEERING SYSTEM

The second level
risks

Cost risk

Quality risk

Duration risk

Contract and infor-

Risks System  The first level
risks

Risks derived
from corpora-

tion internally mation risk
Safety construction
risk
Technology and

Construction
engineering
system

management risk
Beating down price
risk

Claim risk
Settlement
payment risk
Design risk
Intervention risk
Legal risk
Political risk
Policy risk
Natural risk
Cooperation  units
and competition
units risk

Moral risk

Safety and civiliza-
tion of construction
risk

Risks derived

from owner and

Risks derived
from  society
and environ-
ment

Source: [23]
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2.3 Utility Theory

In a study conducted by [12] on construction manage-
ment, the utility theory is used to assess the risk attitude
by the decision maker. The data used for risk evaluation
is based on data such as economic situation (supply and
demand, seasonality), historical data, conditional proba-
bility, and utility function. Cost benefit analyses should
be conducted in order to utilize Utility Theory in deci-
sion making [18]. A survey was carried out to find rela-
tionship between creativity and attitude towards risk.
The result showed that a decision maker with aversion
to risk taking will be cautious in decision making there-
fore the utility will be higher. Those who have a prefer-
ence towards risk taking will have the tendency to take
double risk than the risk aversion decision maker, will
lead toward lower utility in decision making [12].

2.4 Reliability Theory

In an earlier study by [10], they had integrate Reliability
Theory to design reliable economic systems whereby to
improve the reliability by omission and commission er-
rors are reduced.

[20] had integrated reliability theory towards logistics
park construction project risk control in order to avoid
risk and increase the reliability of the project with a min-
imum total investment. At decision stage the factors
identified are function orientation, location and invest-
ment decision. As for construction preparation the fac-
tors that considered as important risk will be land acqui-
sition, survey and design, tendering and bidding, and
financing and preparation.

For construction phase the factors identified are
construction, facilities install and commissions, contract
management, equipment and material management,
security management, and supervision. Final phase,
which is the handout and operation consisted of ac-
ceptance and handover, merchant and operation man-
agement.

2.5 Resource Based Theory

According to [4], Resource Based View or Resource
Based Theory originated from economic disciplines,
however the application of the theories has extended
towards management, sociological, information man-
agement and knowledge management. From the anal-
yses conducted by them from compilation of various
literatures on Resource Based Theory, about 73.8 percent
in the area of general management and strategy from
1992 to 1994, and 57.7 percent in year 1998 to 2000.

The latest analyses of theories indicated that it had
evolved from economic towards management fields
such as marketing, organizational studies, production
operation and management [4]. Other than that, accord-
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ing to [11] resource based theory focuses on: 1. perfor-
mance differences between firms highly dependent on
the measure whether the firm owns unique inputs and
capabilities, 2. the level of the resources whether at repu-
tation level or dealer loyalty, 3. Acceptable proxies for
firm resources (R&D capabilities or management pro-
clivities), and 4. New IO game theoretical approach (3
forces: 1. Own assets, 2. Competitors assets, 3. Con-
straints from broader industry and public policy envi-
ronment).

Further, according to [5], Resource Based View is ac-
tually a strategic management theory that has been used
extensively by managers in project management. It is
used to examine how resources can increase competitive
advantage by being able to create added value than ri-
vals and simultaneously gained higher return from in-
vestments.

2.6 Action Based Theory

According to [14] a project management is equivalent to
temporary organization. From the research, they pro-
posed that “action” is not necessarily the consequence of
decision, whereby a decision can be made after the ac-
tion in order to legitimate the earlier action. Action
might supersede decision when 1. Time is crucial; 2.
Task, 3. Team, and 4. Transition.

2.7 Contingency Theory

In early study, contingency theory is used to address
environmental fit or fit of organizational structure with
environmentall condtions, however, it was enhanced by
taking into account the internal conditions such as struc-
tural formalization and specialization or technology as
the contingencies [21]. According to [7], contingency
theory is based on a fit between certain components of a
managerial organization and contingencies that might
improve organization’s performance.

In a research conducted by [22] on risk management
for management accounting in a public sector, the con-
tingency theory has been applied. Previously contingen-
cy theory has been utilized in private sector due to the
key risks that will be ranked in terms of the way the risk
impact is measured against the core financial statements.
Since, public sector highly driven towards organization-
al objectives rather than financial objectives, hence this
theory is not suitable for public sector.

In another study, conducted by [19], they had re-
examined on the failure of project failure by using con-
tingency theory, as most studies pointed that project
failures are due to technical rather than managerial.
They had used NASA’s Mars Climate Orbiter loss as a
case, and it showed that the policy of ‘better, faster,
cheaper’ had lead to the project failures, which is actual-
ly resulted from managerial decision making. Under
contingency theory, in every projects the company must
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identify the fit between certain components or a mana-
gerial organization and contingencies that will impove
organization’s performance. Hence, the contingencies
could be the critical elements or critical success factors
that are highly critical to a project success that should be
taken into consideration during the decision making
stage by project owner or manager.

3 ANALYSIS ON THE THEORIES FOR
DECISION MAKING IN PROJECT
MANAGEMENT

3.1 Project Management Decision Making Phases
and Theories for Decision Making

From review of literatures on decision making for pro-
ject management, it shows that during pre-planning (in-
cluding planning) for a project the utility theory, reliabil-
ity theory and resource based theory normally being
used. However, for a more complex decision making
that involves multi-criterion decision making then the
game theory and fuzzy theory normally were used to
ensure project success.

At the implementation phase, after project approval
for a normal decision making usually it might involve
contingency theory in the case of emergency, and action
based theory will be utilized when an action might su-
persede decision. Whereby, the ‘action’ is not a conse-
quence of decision however the decision is made after
the action in order to legitimize earlier action when time
is crucial for task, team and transition [14]. Table 2
summarizes the phases for decision making with rele-
vant theories.

TABLE 2

PROJECT MANAGEMENT PHASES AND THEORIES FOR
DECISION MAKING

Theories Relevant for Decision
Making at Different Phases

Project Manage-
ment Phases

Pre-Planning Phase Game Theory, Fuzzy Theory, Utili-
ty Theory, Reliability Theory, Re-
source Based Theory.

Action Based Theory, Contingency

Theory

Implementation
Phase

IJSER © 2015

4 FUTURE RESEARCH

For future research, more extensive research should be
done to further investigate the best theories or ap-
proaches to be used at pre-planning phase decision mak-
ing in order to reduce project failure.
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5 CONCLUSION

As a conclusion for project management decision mak-
ing, whether the same theories could be applied for all
industries especially oil and gas industry is yet to be
discovered. Hence, more in depth studies should be
done to enhance decision making accuracy at various
levels for all industries to ensure project success.
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