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Abstract

Most infrastructure project developments are 
complex in nature, particularly in the planning 
phase. During this stage, many vague alterna-
tives are tabled - from the strategic to operational 
level. Human judgement and decision making 
are characterised by biases, errors and the use 
of heuristics. These factors are intangible and 
hard to measure because they are subjective 
and qualitative in nature. The problem with hu-
man judgement becomes more complex when 
a group of people are involved. The variety of 
different stakeholders may cause conflict due to 
differences in personal judgements. Hence, the 
available alternatives increase the complexities 

of the decision making process. Therefore, it is 
desirable to find ways of enhancing the efficiency 
of decision making to avoid misunderstandings 
and conflict within organisations. As a result, 
numerous attempts have been made to solve 
problems in this area by leveraging technologies 
such as decision support systems. However, most 
construction project management decision support 
systems only concentrate on model development 
and neglect fundamentals of computing such as 
requirement engineering, data communication, 
data management and human centred computing. 
Thus, decision support systems are complicated 
and are less efficient in supporting the decision 
making of project team members. It is desirable 
for decision support systems to be simpler, to 
provide a better collaborative platform, to allow 
for efficient data manipulation, and to adequately 
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reflect user needs. In this chapter, a framework 
for a more desirable decision support system en-
vironment is presented. Some key issues related 
to decision support system implementation are 
also described.

Introduction

Infrastructure projects are sophisticated and dy-
namic in nature. Successful projects need good 
teamwork and efficient coordination. Otherwise, 
projects might experience benefit shortfall. In 
many countries, most infrastructure projects share 
the same characteristics in terms of management 
aspects and shortcomings. Human factors are 
believed to be a major cause of difficulties due to 
the presence of unstructured problems which can 
further contribute to management conflicts. This 
growing complexity in infrastructure projects has 
shifted the paradigm of policy makers to adopt 
Information Communication Technology (ICT) as 
a driving force in infrastructure project planning 
(Howes & Robinson, 2005). Therefore, many tools 
have been developed to assist decision making in 
construction project management. The variety of 
uncertainties and alternatives in decision making 
can be accommodated by using computerized 
tools such as Decision Support Systems (DSSs).

In construction domain, a growing interest of 
DSS development has been identified as a promis-
ing and interesting research area. Much research 
have been conducted within project management 
life cycle phase including the initiation, plan-
ning, design and development, detailed design, 
procurement, manufacture and construction, 
commissioning and operation and maintenance 
(Harris & McCaffer, 2001).

However, most of these applications in the 
construction domain only concentrate on decision 
model development and neglect fundamentals 
of computing such as requirement engineering, 
data communication, data management and hu-
man centred computing. Thus, most studies and 

applications of DSSs are impractical or too com-
plicated to support decision making for project 
team members. Basically, lay people, such as 
project managers who do not have fundamentally 
strong quantitative knowledge, would not utilize 
these tools.

The aim of this chapter is to investigate the re-
cent development of DSSs in the area of construc-
tion project management. In addition, it revisits 
some basic terminology and components used in 
a typical system development. It starts from the 
basic concept of infrastructure project planning 
with emphasis on decision making. Later, decision 
tools such as DSSs are discussed, together with the 
current issues concerning DSS implementation. 
Finally, a proposed DSS framework for a typical 
construction application is presented.

Infrastructure 
Project Planning

Typically, infrastructure project planning is based 
on a top-down approach ranging from strategic to 
operational planning (Niekerk & Voogd, 1999). 
The term ‘strategic’ incorporates issues relating 
to long term planning, while ‘operational’ focuses 
on how to get tasks done. An early framework 
which modelled infrastructure planning around a 
few stages and classifications (see Figure 1) was 
proposed by Grigg (1988).

Based on the above model, ‘policy planning’ 
refers to the overall policies that will govern the 
entire program or approach. An example would 
be the study of the need to subsidize infrastructure 
to improve the chance of economic development. 
Secondly, ‘program planning’ refers to activities 
that have to be undertaken for each service cat-
egory, such as transportation, roads, water, or 
waste water management. Program planning may 
include capital and operating components. Mean-
while, ‘master planning’ specifies where and when 
facilities should be developed. Next, ‘action plan-
ning’ enables the action agency to decide how to 



 

 

14 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/sustainable-infrastructure-project-planning/51691

Related Content

Predicting Forest Fire Numbers Using Deterministic-Probabilistic Approach
Nikolay Viktorovich Baranovskiy (2020). Predicting, Monitoring, and Assessing Forest Fire Dangers and

Risks (pp. 89-100).

www.irma-international.org/chapter/predicting-forest-fire-numbers-using-deterministic-probabilistic-approach/240924

A General Modelling and Simulation System for Sustainability Impact Assessment in the Field of

Traffic and Logistics
Lorenz M. Hilty, Ruth Meyerand Thomas F. Ruddy (2001). Environmental Information Systems in Industry

and Public Administration (pp. 167-185).

www.irma-international.org/chapter/general-modelling-simulation-system-sustainability/18534

Comparative Analysis of Advanced Controllers for Standalone WECs for DC Microgrid

Applications
Bhavya Dharmesh Pandyaand Siddharth Joshi (2022). Optimal Planning of Smart Grid With Renewable

Energy Resources (pp. 38-82).

www.irma-international.org/chapter/comparative-analysis-of-advanced-controllers-for-standalone-wecs-for-dc-microgrid-

applications/293173

Climate Change Situation in Kenya and Measures Towards Adaptive Management in the Water

Sector
Joan Mwihaki Nyika (2020). International Journal of Environmental Sustainability and Green Technologies

(pp. 34-47).

www.irma-international.org/article/climate-change-situation-in-kenya-and-measures-towards-adaptive-management-in-

the-water-sector/258052

Current and Forthcoming Viewpoints to Generate and Manage Sustainable E-Waste
Sumanta Kuila, Namrata Dhanda, Subhankar Joardar, Amrita Sarkarand Angana Chakraborty (2025).

Integrated Approaches for Sustainable E-Waste Management (pp. 105-132).

www.irma-international.org/chapter/current-and-forthcoming-viewpoints-to-generate-and-manage-sustainable-e-

waste/380245

http://www.igi-global.com/chapter/sustainable-infrastructure-project-planning/51691
http://www.irma-international.org/chapter/predicting-forest-fire-numbers-using-deterministic-probabilistic-approach/240924
http://www.irma-international.org/chapter/general-modelling-simulation-system-sustainability/18534
http://www.irma-international.org/chapter/comparative-analysis-of-advanced-controllers-for-standalone-wecs-for-dc-microgrid-applications/293173
http://www.irma-international.org/chapter/comparative-analysis-of-advanced-controllers-for-standalone-wecs-for-dc-microgrid-applications/293173
http://www.irma-international.org/article/climate-change-situation-in-kenya-and-measures-towards-adaptive-management-in-the-water-sector/258052
http://www.irma-international.org/article/climate-change-situation-in-kenya-and-measures-towards-adaptive-management-in-the-water-sector/258052
http://www.irma-international.org/chapter/current-and-forthcoming-viewpoints-to-generate-and-manage-sustainable-e-waste/380245
http://www.irma-international.org/chapter/current-and-forthcoming-viewpoints-to-generate-and-manage-sustainable-e-waste/380245

