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ABSTRACT

This paper presents a new conceptual model for feasibility study of projects incorporating
sustainability criteria. Large construction projects have an important influence on the attainment
of sustainable development indices. Some of these projects particularly in developing countries
have not sufficiently considered sustainability issues even with the participation of international
companies in these projects during the feasibility phase as well as other phases such as design
and operation. Previous studies have not addressed the relevance of the project feasibility phase
in terms of sustainability performance. This paper is a result of the initial stages of an on-going
study to develop a rigorous model of construction feasibility with sustainability considerations.
Two case studies of similar construction projects were selected from two developing countries.
The model for project feasibility study proposed in this paper includes economic, social, and
environmental performance criteria in addition to traditional project criteria. The paper suggests
there is an urgent need for shifting from the traditional approach of project feasibility study to a
new approach embracing sustainability principles.
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INTRODUCTION

Sustainability is one of the main concerns of politicians, policy makers across many industries
including the construction sector (Siew et al., 2013; YJ Siew et al., 2013; Boz and El-adaway,
2014; Naderpajouh et al., 2014; Xia et al., 2014; Tommelein, 2015). Given the move towards
sustainable construction, construction companies are expected to set up CSR policies as part of
their procedures. CSR, defined as the responsibility of companies towards the environment and
society (YJ Siew et al., 2013) are often overlooked in feasibility studies across many countries.
Feasibility study is the first step, before undertaking project design. Traditionally, a project
client or the consultant are involved in the feasibility study by determining financial issues, such
as return of investment, demand and supply in the market and risk analysis on the market
conditions. It has been argued that the project feasibility study is one of the most easily
misunderstood aspects in developing a project (Shen et al., 2010). From a sustainability
perspective, an effective feasibility study is much more than just a set of financial justifications,
which sets the basis for all subsequent decisions. Rather a more holistic view encompassing
environmental and social criteria should also be included.
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This paper presents a new conceptual model for feasibility study of infrastructure projects
incorporating sustainability criteria. A feasibility study referred to as an evaluation of a proposal
designed to determine the difficulty in carrying out a designated task is an important component
in the project’s life. As part of a feasibility study, there needs to be a formal process of
providing justification. This paper intends to describe this concept in the project’s life cycle in
accordance to the World Bank.

MODELLING

Industry Process for Justifying Projects

In this section, an initial model for justification is presented. The model is based on the World
Bank procedure for project justification to gain approval to commence planning for a large scale
international engineering project. Figure 1 shows a project justification model that is developed
in this study according to four phases. These phases are discussed using World Bank’s types of
feasibility.

PHASE 1 PHASE 2 PHASE 4
Identification Planning
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A

PHASE 1 PHASE 2 PHASE 4

Need Option Appraisal Testing

Determination Approach

) )
Approvals Recommendation Implementation Plan Final Presentation

Product Requirements Option Analysis Procurement Quality Amendment
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N Broad Needs N Option Selection | Project Framework | Draft Definition Paper

Figure 1. Initial Industry Process for Providing Justifications.

The types of feasibility include: technology and system feasibility; economic feasibility; legal
feasibility; operational feasibility; market feasibility and procurement feasibility. These different
types of feasibility can be used as a scope for project justification. Each will be discussed in turn.

Technology and System

Technology helps to improve productivity as well as efficiency and is therefore a crucial part of
the project. Since technology has the potential to enhance efficiency, it is recognised to be an
important business strategy (Devapriya and Ganesan, 2002; Rankin and Luther, 2006;
Sepasgozar and Bernold, 2012; Sepasgozar and Bernold, 2012 ; Sepasgozar and Davis, 2014;
Barati and Sepasgozar, 2015; Sepasgozar and Davis, 2015; Sepasgozar et al., 2015). Many
governments continue to encourage companies to implement new technologies (e.g. MacGauran
and Macfarlane, 2004; BCA, 2011; GCS, 2011; Brewer et al., 2012; Sepasgozar et al., 2014a;
Sepasgozar et al., 2014b) to increase their level of competitiveness.

2015 MOC Summit 122 ISSN 2562-5438



Economic

Cost— benefit analysis and return on investment are important considerations. What are the
benefits and savings that are expected from a project? Where will the funds come from? How
will they be earned and spent? Have the cost/benefit analysis been conducted? How long time
does it take to achieve a return on investments?

Legal

Another important issue is pertaining to legislations. Does the project conflict with any
legislative requirements? This is an important consideration as it could possibly lead to
exorbitant fines and loss of image/reputation if not properly adhered to. Construction companies
would need to pay attention to good corporate governance but also other aspects including
environmental and social legislations which may include environmental quality act or
occupational safety and health acts among others.

Operational

Who will start and operate the project? What are their qualifications? One important aspect that
has been neglected is the competency of the project team. Typically, competency is measured in
terms of productivity and efficiency with little attention on sustainability attributes. Siew (2014)
highlights eight sustainability competencies relating to construction projects which should be
considered by project owners including safety auditing; managing environmental aspects,
impacts and occupational health and safety (OHS) hazards; project risk management; safety
recognition and award; safety/environmental reporting; monitoring contractors/subcontractors;
communication; OHS regulations and management system.

Market

Who are the consumers or customers of the products or services? The four P’s of marketing are
described as product features, pricing, place or distribution, and promotion and advertising. The
usual contents of a project feasibility study are as follows: background of the project, the
objective of the project which should be specific, measurable, realistic and time-bounded,
financial operations, projected cash flow, projected income statement, and projected statement of
financial condition.

Procurement

Although the projects initiation consist of four phases as shown in Figure 1, according to the
World Bank's procurement manual there are six stages that describe how the procurement
process should take place under the project cycle. In this paper these phases are described. The
objective of procurement activities within the United Nations (UN) system is the timely
acquisition of goods, services and works while addressing the following principles:

1. The objective of the companies concerned

2. Fairness, integrity and transparency, through competition

3. Economy and effectiveness

4. Best value for money

Organisational Procurement Strategy

In all United Nations related companies, procurement has an impact on the overall company
outcomes and results. Therefore, it is good practice to undertake strategic planning of
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procurement at the company level in order to link procurement activities and priorities to the
overall priorities of the organization. An organizational procurement strategy is developed
through a process of reviewing and analysing the companies:

1. Mandate, strategic direction and objectives

2. Procurement portfolio

3. Procurement function and capacity

Identifying strategic procurement objectives

Once the analytical phase is completed the next stage in developing the strategy is to identify
strategic procurement objectives. These could be divided into:

1. Procurement objective for each category of work

2. Objectives for making significant purchases

3. Objectives for the management of the procurement function

Procurement Process

The ultimate goal of procurement planning is a coordinated and integrated system to fulfil a need
for goods, services or works in a timely manner and at a reasonable cost. Most potential savings
in the procurement process are achieved by improvements in planning. A good procurement
planning is essential to optimize the contribution of the procurement function towards achieving
overall goals of the organization. It clarifies what is needed and when it is needed to both user
and buyer. Figure 2 shows each of these stages for an individual procurement planning process.
A strategic approach to procurement assists an approved organization to consider these goals in a
structured and justifiable way when choosing the best procurement procedure. A typical
procurement planning process involves operational procurement planning; requirement
definition; sourcing for vendors; selection of an appropriate procurement strategy; preparation
and issuance of solicitation documents; receipt and opening of offers; evaluation of vendors;
contract review and award; contract finalization and issuance and contract management. It would
be best to measure the results to see if the objectives have been achieved. The ultimate objective
of procurement is to add value to the organization by fulfilling its goals and objectives.

The World Bank's procurement manual, describes six stages of gaining approval for a project
and highlights the roles between a bank and the borrower as shown in Table 1. In the
identification stage, the bank needs to determine whether a project has high priority and is
suitable for the Bank. The role of the borrower at this stage is to initiate the project concept
document containing details of the project and submits it to the Bank. If it is, there will be
agreements between the bank and the borrower on relevant contract packages. The appraisal
stage provides a comprehensive review of all aspects of procurement. The following
procurement-related activities are carried out during appraisal:

1. The Borrower refines the preliminary procurement plan according to the conditions

agreed in the preparation stage of the project.

2. A detailed Procurement Implementation Plan, for at least the first year after project
approval and general plan for the entire project, is prepared by the Borrower.
The Bank decides whether the Borrower needs technical assistance
4. Where the Borrower intends to engage in advance contracting, the Bank determines

whether there is a need to retroactively finance the procurement.
5. The Borrower begins the preparation of bidding documents for first year contracts.

e
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6. At this stage the Borrower is expected to initiate the setting up of systems for
procurement record keeping and monitoring procurement performance that continue
throughout the life of the project.

7. The Project Appraisal Document (PAD) provides summarizes the task team’s
assessments of various aspects of the project, and flags issues or areas that may be of
special concern to the Bank.

Negotiations are the stage where the Bank and the Borrower endeavour to agree on the measures
necessary to assure the success of the project. During negotiations, the Bank and Borrower
discuss and finalize all procurement provisions in the Loan Agreement, including:
1. The action plan for the procurement organization and the type of technical assistance to
be procured if any is required.
2. The co-financing of project components. The Bank does not usually finance all the
aspects of the project.
3. Whether the borrower will use Bank Standard Bidding Documents for procurement
4. The monitoring arrangements and the papering requirements expected of the borrower.

Once the above issues have been agreed upon, they are converted into legal obligations on the
Borrower’s part and are set out in the Loan Agreement by the Legal Department. Implementation
is the responsibility of the Borrower, with whatever assistance from Bank staff as has been
agreed upon with the Bank. The objective of Bank supervision during the implementation stage
of procurement and also during the entire process of procurement is not only to make sure that
the borrower’s procurement work is done properly and according to Bank policy, it is also to
gather and accumulate experience to feed back into the design and preparation of future projects.
Moreover, it also helps the Bank identify issues that need to be improved and may lead to
recommendations for changes in Bank policies and procedures. Once the project is completed,
the entire project is then reviewed and evaluated and actual results of the procurement are
compared with the projected results in the original procurement plan.

Justification

According to the NSW Government Guidelines for Economic Appraisal, suitable justification
must be provided in determining project feasibility. The following discussion outlines the steps
which must be followed when preparing a standard economic evaluation.

Every proposal to spend money must have an underlying objective. The importance of specifying
objectives when considering investment proposals cannot be over-stated. The worth of an
investment can only be evaluated in terms of its objective(s).

There are five separate types of objectives for projects which may be relevant include: reduction
in costs, increased savings, revenues and benefits to consumers not reflected in revenue flows,
and benefits to the broader community. All economic evaluations should be based on
incremental costs and benefits associated with a particular program. All relevant cost items
which can be identified, quantified or estimated must be included. The stream of costs should
cover the full project period which will be based on the economic life of the building or
equipment. Assumptions underlying all estimates should be made explicit in the evaluation.
Documentation of the economic evaluation should also include other relevant information which
can affect the recommendation/decision.
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Tablel. The stages of gaining approval

X Bank Borrower
Identification e Does the project have high priority and appear suitable e |nitiation the project concept document.
for the Bank? e Submitting project document

o Will the business be profitable? When? Have the
cost/benefit analysis been conducted?

Preparation e Agreements should be reached on the contract packages | e Project Design and Start up

o Design procurement plan

¢ Phasing of the procurement

e The cost estimates

e Milestones to be used in monitoring

® The long term objectives of the program
e Procurement timetable

Appraisal e Comprehensive review of all aspects of procurement o A detailed Procurement Implementation Plan
o Whether the Borrower needs technical assistance e Preparation of bidding documents for first year
e Where the Borrower intends to engage in advance contracts
contracting e Initiate the systems for procurement monitoring
procurement performance
Negotiations and | e Finalize all procurement provisions in the Loan e Finalize all procurement provisions in the Loan
Board Agreement Agreement
Presentation e Finalize the co- financing of project components e Finalize the co- financing of project components

¢ The methods of procurement to be used for the various o The methods of procurement to be used for the
items various items
¢ The monitoring arrangements and the papering e The monitoring arrangements and the papering
requirements requirements
e Finalize Standard Bidding Documents for procurement e Finalize Standard Bidding Documents for

Implementation | e Have a supervisory role to ensure that the e Implementation is the responsibility of the Borrower

and Supervision | implementation process follows the procedures agreed
upon in the Loan Agreement

Evaluation e The entire project is reviewed and evaluated

The costs and benefits which can be quantified are only part of an economic evaluation. Other
aspects, such as environmental considerations, industrial relations, social or regional impact,
safety, public relations, resource availability, and similar, will also have to be taken into account
in choosing between competing options. Once all costs and benefits over the life of the project
have been identified and quantified, they are expressed in present value. In doing these:

1. Costs and benefits should be valued in real terms: that is they should be expressed in
constant dollars and increases in prices due to the general rate of inflation should not
be included in the values placed on future benefits and costs.

2. The stream of costs and benefits (expressed in real terms) should be discounted by a
real discount rate of 7 per cent, with sensitivity testing using discount rates of 4 per
cent and 10 per cent.

3. Using the discounted stream of costs and benefits, the following decision measures
should be calculated: Net present value (NPV); Net present value per $ of capital
outlay (NPVI); Benefit-cost ratio (BCR); Internal rate of return (IRR).

CASE STUDIES

Two international projects were selected for the case study: Milad Tele-communication Tower
(Iran), and KL Tower (Malaysia). These towers have a multi-purpose function and are 435
meters and 421 meters tall respectively. The tower structures comprise of a shaft, head structure,
observation deck, sloped roof, tier levels, and a sky dome. Table 2 shows the main criteria that
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have been considered in these case studies. Particular attention was paid to the different phases
of feasibility study and other criteria that were incorporated in these projects.

Table 2. The comparison of the selective key criteria in the cases studies

ID Criteria Milad Tower KL Tower
F10 Quality Control Procedure v v
Fl11 Maintenance Manual v
F21 Noise criteria - -
F15 Defects Liability Period v v
F16 Guarantees for sub-contractors v v
F17 Insurance v v
F18 Scope of Works v v
F25 Cultural conservation - -
FO5 Investment plan v 4
FO6 Cost v v
F12 Commissioning v v
FO1 Need Identification 4 4
FO8 Option Appraisal v v
F02 Project Definition v v
F09 Testing Approach v v

DEVELOPING THE CONCEPTUAL MODEL

Figure 4 shows the construction project feasibility model (CPFM) that consists of four phases
namely need identification, option appraisal, project definition and testing approach adopted
from the case studies. The model also incorporates sustainability criteria classified into:
environmental, social, and finance.

Noise criteria Cultural Tax policy

Waste criteria conservation Market
Energy Community competition

c°“sLL::“3t'°“ needs Investment plan

. Profit life cycle
consumption

Sustainability
v

Need Identification

Option Appraisal

Project Definition

Approvals Recommendation Implementation Plan Final Presentation
Product Requirements Option Analysis Procurement Quality Amendment
Needs Option Selection Scope, Cost Draft Definition

Figure 4. Construction project feasibility model (CPFM).
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CONCLUSION

This paper presents a feasibility model incorporating sustainability criteria with reference to two
international tele-communication towers. This paper describes the feasibility concepts in terms
of a project’s life cycle. This paper also focuses on how to provide a suitable justification for the
project in line with the NSW Government Guidelines for Economic Appraisal. Based on the
findings from the case studies, both social and environmental criteria are given limited or no
consideration. For example, cultural and heritage conservation and environmental friendly design
are ignored. The study argues that there is an urgent need for shifting from traditional approach
of feasibility study in construction projects to a new approach which embraces sustainability
principles. The structure of CPFM for a project feasibility study includes four phases such as:
need identification, option appraisal, project definition and testing with sustainability criteria.
Future research will investigate the effectiveness of the CPFM model for conducting new project
feasibility. It will be presented to construction practitioners and other stakeholders for further
feedback and refinement.
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