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Abstract

Contractor selection is a critical activity that plays a vital role in the overall success of any construction project. An initial

cross-sectional survey indicates the wide range of di�erent contractor selection practices followed by various clients around the
globe with apparently little interaction or comparisons during their development. A focus on the prequali®cation approaches
(taken here to include `registration') followed by some major public clients in Hong Kong, Australia and USA leads to an
interesting overview of recent advances. This focus also highlights some strengths and weaknesses at the critical front-end of the

contractor selection process. A proposed new model is developed by the authors for construction contractor prequali®cation.
Finally, the advantages of developing a client advisory decision support system for advising clients on contractor
prequali®cation are discussed, on the basis of the perceived needs and potential knowledge bases that may be tapped for this

purpose. 7 2000 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Contractors play a major part in any construction
project and hence contractor selection constitutes a
critical decision for any client/client's representative.
The relative complexity and adversity of the construc-
tion industry aggravate the various risks and uncer-
tainties faced by contractors, which in¯uence their
ultimate performance levels. Clients, in turn, risk
shortfalls in meeting their goals and objectives through
contractor failures on various performance aspects
such as cost, time and quality. Various procedures
such as open tendering, selective/restricted tendering,
prequali®cation or negotiation are practised for con-
tractor selection. Contractor prequali®cation is gener-
ally preferred by clients to minimise the aforesaid risks
and failures and to enhance the performance levels of

selected contractors by means of establishing minimal

capacities below which contractors will not be con-

sidered.

A prequali®cation exercise aimed at identifying an

array of eligible contractors is preferred to postquali®-

cation after tenders are received because of the time

and resources wasted by unquali®ed/disquali®ed ten-

derers and by the evaluating team; apart from the

temptation to award the contract at a much lower

price received from a tenderer whose capacity to per-

form may not withstand scrutiny. While prequali®ca-

tion may sometimes imply only project speci®c

prequali®cation, a more general/broader de®nition is

adopted in the current research exercise, so that `pre-

quali®cation' includes `registration' of eligible contrac-

tors as done by major clients, in addition to project

speci®c prequali®cation. Such registration may involve

both an initial appraisal and periodic up-dates/up-

grading to `higher value' work categories on a `list' of

registered contractors, classi®ed according to their

work capacities as is common in public bodies.
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Russell [1] discusses the relative merits of prequali®-
cation in more detail. Several researchers, such as
Hatush and Skitmore [2,3], Holt et al. [4], Kumaras-
wamy [5], and Russell et al. [6] have identi®ed common
criteria for prequali®cation and bid evaluation and
have proposed improved methodologies for contractor
selection. Holt et al. [7] proposed a Highlight Opti-
mum Legitimate Tender (HOLT) technique, a quanti-
tative multi-attribute based model, which is a 3-tier
process and Holt [8] discussed several decisional
methods which are being applied to the contractor
evaluation and selection. Kumaraswamy [9] discussed
contractor evaluation through an appraisal of inputs
and assessment of outputs using `feedforward' and
`feedbackward' approaches. Hatush and Skitmore [10]
prescribe a (Program Evaluation and Review Tech-
nique) PERT-based methodology for assessing and
evaluating contractor data for the purposes of prequa-
li®cation and bid evaluation.

An initial survey based in Hong Kong con®rmed
that various approaches are followed for contractor
selection in di�erent countries and organisations; and
also that a wide range of prequali®cation criteria are
used. This paper discusses some of the innovative
approaches in contractor prequali®cation that are
practised by some major clients in Hong Kong, Aus-
tralia and USA. It then focuses on identifying univer-
sal criteria for contractor prequali®cation and
developing a general model for contractor prequali®ca-
tion, which may provide the basis for developing a cli-
ent advisory decision support system for contractor
prequali®cation. Information on prequali®cation prac-
tices in other countries such as Canada, Singapore and
Sri Lanka were also obtained and compared before
reaching conclusions, but space constraints preclude
descriptions of all approaches that were considered.
Instead, a representative sample of the more struc-
tured/advanced approaches are presented in this paper.

2. Overall study outline

The research exercise was initiated with objectives
of: (a) studying di�erent contractor selection
approaches practised by various clients around the
globe and identifying their relative strengths and weak-
nesses; (b) identifying `better' approaches to contractor
selection and establishing a knowledge base of `best'
practices in prequali®cation; (c) proposing a more
structured approach to contractor selection and a pre-
quali®cation model with identi®ed criteria; (d) formu-
lating a knowledge based client advisory decision
support system for contractor prequali®cation. The
scope of the overall study was later narrowed to focus
on contractor selection for design±build projects; but
the scope of this paper itself has been con®ned to con-

tractor prequali®cation aspects in general, in view of
the rich `vein' of knowledge `unearthed' in the initial
study. The knowledge mining (acquisition) phase of
the research was thus able to draw on various existing
documented and experiential knowledge from a variety
of sources. The ensuing `knowledge-mining' activities
included extensive literature review and interviews/cor-
respondence with `experts'. The experts/experienced
practitioners in various public client organisations
were contacted to request documentation current prac-
tices and for speci®c views/comments on their usage.
Initially, the interviews/correspondence were unstruc-
tured or semi-structured, but later focussed on speci®c
key issues that were identi®ed. Both conventional
means (such as postal and fax correspondence, direct
interviews, telephone interviews) and less traditional
approaches (such as electronic mail exchanges, web
searching, cyberspace chats and newsgroups) were
adopted in expediting the knowledge engineering pro-
cess. Up to this time, 191 experts/practitioners were
contacted, following which 108 have been interviewed/
corresponded with, (of whom 22 are Hong Kong
based) and 30 construction contractor prequali®cation
practices were studied (of which four are from large
client organisations in Hong Kong).

3. General aspects of contractor prequali®cation

A general (non-project speci®c) prequali®cation
exercise is performed to identify `eligible' contractors
from a group of `interested' applicants and to classify
them according to their technical and ®nancial ca-
pacity, organisational and managerial expertise, and
track records in terms of past performance, occu-
pational health and safety, environmental concerns
and even at times on their attitudes towards claims.
This exercise aims to facilitate and not to replace ten-
der assessment and some objectives are as follows:

1. to eliminate contractors who are not responsive, re-
sponsible and competent;

2. to enhance and/or assure bidding opportunities for
`eligible' contractors;

3. to encourage healthy competition among `eligible'
contractors;

4. to avoid/minimise risks of contractor failure and
improve client satisfaction;

5. to optimise the contractor selection in terms of
achieving a better balance between price and per-
formance parameters.

Apart from securing lower prices, clients would nor-
mally prefer to select bidders who are responsive, re-
sponsible and competent. `Responsiveness' is re¯ected
in the prompt delivery of correct information required
by the prequali®cation questionnaire. The responsive-
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ness may be checked on a `pass/fail' binary decision
exercise and/or scored/measured on the scales of rea-
lism and completeness. `Responsibility' can be attribu-
ted according to the contractor's track record and
compliance with other mandatory/desirable require-
ments such as quality system, registration with so-
cieties/organisations, safety policy, conformance with
bylaws, standards and regulations, and experience in/
attitude to partnering. The responsibility of the bidders
can thus be evaluated on the basis of past performance
records and reports. The `competency' of the bidders is
their capability to undertake contracts of the type
usually awarded by the given organisation (or a
speci®c contract) with respect to their resources and
capacities such as ®nancial capacity, technical capacity,
plant and equipment, human resources, organisational
and management capabilities. The competency of the
bidders can be evaluated on the basis of available
resources, track record, and current workload. Pala-
neeswaran et al. [11] expands on the evaluation of
`responsiveness', `responsibility', and `competency' in

greater depth. Fig. 1 summarises the basic composition
of this Responsiveness, Responsibility, and Compe-
tency (RRC) framework, which may be applied in con-
tractor prequali®cation.

Prequali®cation of bidders is performed either on a
project-by-project basis or on a periodic basis (nor-
mally annually) Ð also called `registration'. The pro-
ject-by-project prequali®cation is dynamic in nature
and has the advantage of considering project speci®c
requirements; whereas, the periodic prequali®cation
(`registration') is static in nature (over the registration/
prequali®cation period). However it may classify eli-
gible contractors into di�erent range of work capacity
levels, depending on their perceived capabilities. Of
course, shortlists could also be derived from the `regis-
tered' lists, for speci®c projects based on updated in-
formation on the registered contractors, as well as any
particular project requirements. The following section
describes a sample of some of the more structured con-
tractor prequali®cation approaches practised around
the globe.

Fig. 1. RCC (Responsiveness, Responsibility, Competency) framework for contractor prequali®cation.
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4. Contractor prequali®cation Ð a cross-sectional
summary of Hong Kong practice

Hong Kong's construction industry includes many
private sector clients such as property developers, as
well as a large group of Government and quasi-Gov-
ernment clients. Recent relative distribution of con-
struction work load indicates a greater share (50.64%)
by the public sector (as per Ref. [12]). Government cli-
ents include various departments under the Works Bu-
reau. The quasi-Government clients such as the Hong
Kong Housing Authority (HKHA), Mass Transit Rail-
way Corporation (MTRC), Kowloon-Canton Railway
Corporation (KCRC), Airport Authority (AA), etc.
also handle a large volume of construction, but follow
somewhat di�erent contractor selection procedures.
The construction industry is very vibrant and rich in
experience, despite the relatively small area and short
history of Hong Kong itself. This is illustrated by facts
such as that in the ®nancial year from 1st April 1996
to 31st March 1997, the Government itself awarded
construction contracts to a total value of HK$17,751
million (equivalent to about US$2280 million). Table 1
shows a basic breakdown of the volume of proposed
construction projects to be undertaken by the Govern-
ment Works Departments. This excludes other multi-
billion dollar mega-projects such as the recently com-
pleted new Airport, and extensions of the MTRC and
KCRC railway lines. It also excludes the housing pro-
grams of the public and private sectors.

4.1. Contractor prequali®cation by the Works Bureau,
Hong Kong

Contractor selection procedure followed by the
Works Departments under the Works Bureau, Hong
Kong require that only contractors on the approved
lists can tender for contracts. They are classi®ed
into ®ve categories (buildings, port works, roads
and drainage, site formation, and waterworks)
according to their relevant expertise and managed
by the relevant Works Departments. The lists of
approved contractors are in three groups (A, B and

C) based on their capacity (Group A Ð up to
HK$20 million; Group B Ð up to HK$50 million;
Group C Ð exceeding HK$50 million). There are
also two status levels termed `probationary' and
`con®rmed' in each group. The con®rmation after
probation depends on the satisfactory completion of
works with good performance records. The pro-
motion of contractors to a higher group (after in-
itial admission also on probation) depends on
satisfying requirements of ®nancial criteria, appropri-
ate technical and management capabilities and con-
tinuous satisfactory completion of contracts under
the present group. The lists of approved contractors
are published annually, and the amendments are
published from time to time. Every department
maintains separate approved lists of contractors.
The relevant Works Department manages the re-
spective category of contractors.

The selection of prequali®ed contractors is carried
out in two stages. The ®rst stage is primarily
intended to screen out those applicants who are so
patently ineligible or unsuitable so as to make
further assessment of their applications unnecessary.
The second stage assessment comprises a detailed
technical evaluation of all applicants who have ful-
®lled the requirements of the ®rst stage screening.

The project team of the procuring department deter-
mines the selection criteria for selection for both
stages. The criteria for ®rst stage assessment are based
on determination of whether an applicant can satisfy
the basic requirements stipulated in the gazette noti®-
cation or advertisement. The items to be assessed
require only simple ``Yes/No'' evaluations that do not
need detailed checking and include the following where
applicable:

1. whether the applicant is con®rmed within the rel-
evant category or group of works stipulated in the
Gazette or advertisement;

2. in case of joint ventures, whether each of the joint
venture partners satisfy the criteria stipulated in the
Gazette or advertisement;

3. whether adequate ®nancial resources are available.

Table 1

Number of PWP works and approximate value of works in the next 5 years (1997±1998 to 2001±2002)

Works department Number of projects Approximate value of works (HK$ billions)

Architectural Services Department

Category B and category A 173 36.7

Category C or pre-category C 155 21.9

Civil Engineering Department 100 14.0

Drainage Services Department 174 15.0

Highways Department 155 35.0

Territory Development Department 380 27.0

Water Supplies Department 162 12.4

E. Palaneeswaran, M. Kumaraswamy / Building and Environment 36 (2001) 73±8776



Applicants will be considered as meeting the ®nan-
cial requirements for prequali®cation, provided they
submit an appropriate undertaking to make good
any shortfall, if awarded the contract;

4. whether special plant, equipment, workshops, etc. as
stipulated for the works will be made available to
the contractor.

The criteria for the second stage assessment include
technical aspects of the checking process, including the
following where applicable:

1. experience in Hong Kong Government contracts in
the past 5 years;

2. experience on other local contracts and overseas
contracts in the past 5 years;

3. experience of the types or size of buildings etc., or
forms of construction involved in the project in the
past 5 years;

4. experience, availability and organisation of manage-
rial, professional and technical sta�;

5. availability and details of special plant, equipment,
workshops, etc.;

6. a preliminary method statement, quality assurance
plan and site safety policy;

7. site safety record, including accident records and
records of convictions for site safety violations and
suspensions arising from regulating actions relating
to site safety;

8. details of ®nancial resources;
9. a brief history of all claims, litigation and arbitra-

tion proceedings in connection with government
building and engineering contracts in which the ap-
plicant has been involved in the capacity of the con-
tractor over the last ®ve years;

10. past environmental performance, including convic-
tions under any of the pollution control ordinances
and breaches of environmental protection clauses
in any government buildings or engineering con-
tract in which the applicant has been involved;

11. record of convictions related to construction
o�ences such as employment of illegal immigrants,
site safety, etc.

4.2. Contractor selection by the Hong Kong Housing
Authority (HKHA)

The Hong Kong Housing Authority (HKHA) main-
tains a separate list of `registered' contractors. Con-
tractors who qualify to `enter' the list also undergo
annual reviews, subject to which they may remain
registered. The HKHA also maintains a comprehensive
Performance Assessment Scoring System (PASS) to
review their performance levels of contraction on
ongoing projects (of the HKHA). PASS includes `out-
put assessment' component and `input assessment'

components. The output and input scores are merged
to produce composite scores, which form the basis for
the `comparative score leagues'. The project league is
categorized into three bands with two benchmark lines
as Composite Target Quality Score (CTQS) and Com-
posite Lower Score Threshold (CLST). The highest
tendering opportunities for upcoming projects are then
given to those contractors who fall in the upper band
of this league (i.e. above CTQS) whereas those con-
tractors in the lower band (i.e. below CLST) will not
be invited to tender in the next quarter. The HKHA
system provides quasi-rotational tendering opportu-
nities to the contractors in the HKHA list and pro-
vides more tendering opportunities to the `better'
performing contractors. Kumaraswamy [9] discussed
this HKHA contractor selection system in more detail,
and in comparison to other systems, for example, in
Singapore Ð which may also confer tender price ad-
vantages up to 5% discounts on better-performing
contractors in future tenders.

4.3. Contractor prequali®cation by Mass Transit
Railway Corporation (MTRC), Hong Kong

The Mass Transit Railway Corporation (MTRC)
has a di�erent procedure to select prequali®ed contrac-
tors who wish to tender for MTRC contracts in cat-
egories such as civil engineering works, civil
engineering design and construction works, combined
civil engineering, building, architectural and building
services works. The prequali®cation exercise is initially
focussed on checking the contractor for compliance
with the general requirements. Then the members of a
prequali®cation assessment panel complete a scoring
chart for assessing contractor submissions and recom-
mending for prequali®cation. This unique prequali®ca-
tion procedure gives discounting weightings/scores for
some contractors' attributes (such as construction per-
formance, contractual performance) during evaluation
of contractor submissions. This approach penalises
contractors for performance failures in earlier con-
tracts by discounting/minimising the prequali®cation
chances (in addition to the normal regulatory/disciplin-
ary/control measures for contractor performance).
This induces a more disciplined approach towards bet-
ter contractor performance and more rationalised bid-
ding opportunities. Fig. 2 is developed by the authors
to illustrate the prequali®cation criteria followed by
the Hong Kong MTRC.

5. Contractor prequali®cation Ð some examples of
Australian practice

In November 1993, The Construction Industry
Development Agency (CIDA), Australia launched an
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initiative in `The Australian Construction Industry Ð
Prequali®cation Criteria for Contractors and Subcon-
tractors'. Table 2 is developed by the authors of this
paper to show details of `mandatory' prequali®cation
criteria as well as `additional' and `reserved' criteria
prescribed by CIDA. The `additional criteria' (such as
claims performance, compliance with legislative
requirements and management and continuous
improvement) and `reserved criteria' (such as research
and development and export development) are
suggested by CIDA to further describe/evaluate the
contractors' business philosophy and skills and these
prequali®cation criteria may be used at the discretion
of the clients appropriately.

5.1. Contractor selection by the Queensland Government
of Australia

The Queensland Government of Australia has a sys-
tem for prequali®cation of contractors known as Pre
Quali®cation Criteria (PQC). All interested contractors
will have to be prequali®ed and registered on the PQC
system, which is managed by the Department of Public
Works and Housing (DPWH), Queensland, Australia,
to be eligible to tender for Government building pro-
jects with a contract value of more than Australian
$100,000. Contractors are assessed against prescribed
criteria including technical capacity, management
approach, business relations and people involvement
with commitment to continuous improvement. The
PQC is designed with the aim of streamlining the pro-

cess of contractor selection by ensuring a good match

between the size and complexity of projects and the

abilities of contractors. Fig. 3 has been developed by

the present authors to illustrate this PQC system. On

the basis of the PQC assessment, contractors are pre-

quali®ed for a period of 2 years and are placed at any

one of the following four levels: Leve1 1, e�ective

work practices; Level 2, commitment to continuous

improvement; Level 3, industry best practice; and

Level 4, world's best practice.

Queensland Government Agencies generally use

either `open' or `select' method of tendering for build-

ing projects depending upon the project requirements.

Open tenders are invited by public advertisements,

which also include PQC risk pro®le level assessed for

the project. Tender documents are only made available

to contractors who are prequali®ed under the PQC

system to a level not less than the risk pro®le level of

the project. `Select tendering' involves the selection of

a short list of contractors who are invited to tender for

a project based primarily on a suitable match between

their prequali®cation rating and project requirements.

To be eligible to bid on open tenders, and when

invited on select tenders, the bidder must have a PQC

rating equal to or greater than the project rating. Fur-

thermore, the allowable maximum project value for a

bidder is 33% of allowable annual turnover (except

under such circumstances described in Financial Cri-

teria Guidelines for the Queensland Building Industry,

1998).

Fig. 2. Prequali®cation criteria used by Mass Transit Railway Corporation (MTRC), Hong Kong.
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5.2. Contractor prequali®cation by the Services SA of
South Australian Government

The Government of South Australia has developed
a prequali®cation process and associated prequali®ca-
tion requirements, designed to assess contractors' capa-
bilities. For example, Services SA of South Australian
Government, which is responsible for contractor pre-

quali®cation has established benchmark criteria for
prequali®cation for the years 1998 and 1999. The cri-
teria for prequali®cation are technical capability, ®nan-
cial capability, quality assurance, skill formation,
occupational health, safety and welfare, industry in-
itiative and human resources management. Prequali®-
cation requirements have been established for di�erent
categories (based on contract value such as over Aus-

Table 2

The `mandatory', `additional' and `reserved' prequali®cation criteria recommended by the Construction Industry Development Agency (CIDA),

Australia

Criteria Purpose Remarks

Mandatory prequali®cation criteria

Technical capacity To enable the company to demonstrate it has the

technical capacity to perform the work for which it

is seeking prequali®cation or registration for speci®c

projects.

The information required for making this assessment

is: past performance and experience; management

and administration capabilities; labor and equipment;

subcontractors and consultants.

Financial capacity To enable a client to reach an informed opinion

regarding the overall ®nancial position and capacity

of a company.

It is a condition of this criterion that companies are

externally audited. The company is also required to

provide the following information that is required to

demonstrate level of compliance with minimum

requirements of accounting and ®nancial controls and

®nancial strength: ownership of the company;

historical ®nancial information; forecast cash ¯ow;

borrowings; work in progress; o� balance sheet

information.

Quality assurance To improve the quality and performance of the

products and processes in the construction industry.

The intention is to encourage companies to achieve

third party certi®cation. The key elements of the

criterion focus on the extent of documentation and

implementation of a Quality System to Australian

Quality Standards.

Time performance To enable the client to assess the company's ability

to manage and deliver projects within the speci®ed

time.

The pro forma will provide details of past project

performance and status of the company's time

management systems. It also provides for referee

details.

Occupational health and safety To encourage employers to establish and maintain

e�ective systems to manage the risks to the health

and safety of their employees and others, arising

from the nature of the work performed.

The Occupational Health and Safety pro forma

enable a client to identify whether the company has:

a documented Occupational Health and Safety

management system; provision for self-assessment of

the performance of the system against each of the

system elements; veri®cation of the system's

performance by second or third party audit.

Human resource management To encourage best human resource management and

industrial relations practice as a means of minimising

industrial disputation and maximising workforce

productivity.

The human resource pro forma provide a client with

information on the company's performance

regarding: human resource management processes;

human resource management outcomes;

organisational culture.

Skill formation To ensure that the skill levels in the construction

industry are continuously improved.

The skill formation pro forma seeks a declaration

that the company is meeting its statutory obligations

in relation to training, has a skill formation policy,

and is implementing a skill formation strategy.

Additional and reserved criteria

Additional criteria

Claims performance

Compliance with legislative

requirements

Management for continuous

improvement

Reserved criteria

Research and development

Export development
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tralian $4 million Ð Category 1) and each category
contains sub-categories such as project type, project
value, contract type, building type and project lo-
cation. These sub-categories will be used by Services
SA to select suitable contractors from the registers on
a project-by-project basis.

6. Contractor prequali®cation Ð a US perspective

There is evidence of extensive e�orts and research in
the USA, aimed at structuring and improving contrac-
tor prequali®cation. For example, Russell [1] described
the prequali®cation process developed and practised
by the United States Postal Service (USPS). A prelimi-
nary survey (as part of this Hong Kong based study)
of contractor selection practices by a cross-section of
clients in USA (as per the listing of some major
respondents to the survey in the `Acknowledgements'
section at the end of this paper) has revealed some of
the innovative approaches to contractor prequali®ca-
tion.

Many public clients in USA use various prequali®ca-
tion ratings and these ratings are used to de®ne par-
ameters such as the maximum dollar amount of work

that can be allocated to a prequali®ed bidder during
the prequali®cation period and the maximum value of
work that a contractor can bid for a particular project.
These ratings provide the basis for a more structured
and dynamic approach, de®ning various bidding
boundaries for prequali®ed contractors, as they are
not con®ned to any speci®c static band width (such as
Categories 1, 2, 3 and 4 by Services SA, Australia; or
Groups A, B and C by the Works Bureau, Hong
Kong). Moreover, this approach will permit some
allowance for the possibilities of dissimilar contractor
performance levels under di�erent workloads. The fol-
lowing summaries draw out some of the criteria used
in prequali®cation ratings followed by selected public
clients in USA.

6.1. Prequali®cation ratings used by the New Jersey
Department of Transportation

The State of New Jersey Department of Transpor-
tation follows prequali®cation ratings such as `aggre-
gate rating', `current bid capacity', `maximum rating'
and `project rating'. The `aggregate rating' is the dollar
limit of contract work that a contractor will be
allowed to have outstanding at any given time, and it

Fig. 3. A conceptual model developed on the basis of Queensland Government PQC system.
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includes the dollar value of all work in progress. The
`current bid capacity' is the lesser of a contractor's
`project rating' or `maximum rating'. The `maximum
rating' is the dollar ®gure established by subtracting
the contractor's current dollar amount of outstanding
work from the `aggregate rating'. The `project rating'
is the maximum dollar amount, which a contractor
will be allowed to bid on an individual project.

6.2. Prequali®cation ratings used by the Michigan
Department of Transportation

In order to bid on any project advertised by the
Michigan Department of Transportation, USA, the
bidders have to be prequali®ed in the required work
classi®cation and have a net `numerical rating' equal
to or greater than the required rating stated in the
advertisement for that project. Ratings in the several
work classi®cations are not cumulative or transferable.
The maximum amount of work in dollars allowed at
any time is the amount of the `numerical rating' less
the bidder's uncompleted work on hand. The value of
any work not completed by the bidder is deducted
from the bidder's `numerical rating' in determining his
available balance. The value of uncompleted work is
determined by subtracting from the contract awards
the actual `pay quantities' of work completed up to
the time of ®ling the statement of current contracts
and subcontracts. Purchase orders for materials are
not considered as subcontracts in computing a con-
tractor's net prequali®cation numerical rating.

6.3. Prequali®cation ratings used by the Washington
State Department of Transportation

For bidding contracts with the Washington State
Department of Transportation, USA (WSDOT), all
the contractors have to be prequali®ed and bidding
proposals will be issued to prequali®ed contractors
only. The following prequali®cation ratings are used
by the WSDOT: `Maximum capacity rating' is the
total value of uncompleted prime contract work a con-
tractor is permitted to have under contract at any
time. `Work class rating' is the maximum value within
the class of work that is used to determine a ®rm's eli-
gibility to receive a bid proposal document for a single
project. Work class is a speci®c type of work within
the various classi®cations of work such as grading,
draining and fencing. `Performance rating' is a numeri-
cal rating, which is equal to the grand total of the
evaluation elements of the prime contractor's perform-
ance report used to measure and quantify the quality
of contractor performance. The performance report
will be used in evaluating a contractor's prequali®ca-
tion status.

6.4. Prequali®cation ratings used by the Illinois
Department of Transportation

The Illinois Department of Transportation (IDOT)
uses various prequali®cation ratings de®ned in the fol-
lowing section. The `available bidding capacity' is the
applicable available work ratings and the available
®nancial rating. The `available ®nancial rating' is the
®nancial rating as indicated on the `Certi®cate of Eligi-
bility' less the total value of all uncompleted work to
be done with the applicant's own forces and work sub-
contracted to others. The `available work rating' is the
work rating in a particular category as indicated on
the `Certi®cate of Eligibility' less all similar uncom-
pleted work to be done with the applicant's own forces
(for a listing of available work categories). The `Certi®-
cate of Eligibility' is a certi®cate issued to the appli-
cant by the IDOT indicating the applicant's ®nancial
rating, work ratings and the e�ective period of prequa-
li®cation. The `®nancial rating' is the measured ability
of an applicant to sustain adequate cash ¯ow for the
duration of an awarded contract based on the sub-
mitted application for prequali®cation. The `work rat-
ing' is the dollar value of work of a particular
category of construction that an applicant can perform
with his/her organization and equipment in one con-
struction season.

7. Proposed model for contractor prequali®cation

This section describes a proposed universal model
for contractor prequali®cation. The model has been
developed on the basis of the foregoing cross-sectional
survey, as part of the ongoing study in Hong Kong.
This study ®rst appraised general contractor selection
practices of various public clients in di�erent countries
such as Hong Kong, USA, Australia, Sri Lanka, Sin-
gapore and Canada, before focussing speci®cally on
the issues of contractor selection for design±build pro-
jects. However, the scope of this paper is con®ned to
presenting the outcomes from the initial phase of this
study, viz. the conclusions on appropriate approaches
to general contractor prequali®cation, hence the fol-
lowing focus.

Fig. 4 illustrates a proposed approach to developing
speci®c project-based basic benchmarks for assessing
contractor attributes. Fig. 5 portrays the proposed
model for contractor prequali®cation, as developed by
the authors. The model envisages that interested bid-
ders would be required to submit detailed information
regarding the proposed prequali®cation criteria given
in Table 3. These criteria have been derived after care-
ful consideration of various criteria used by clients in
the previously cited examples as well as from case-stu-
dies of other information received from organisations
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Fig. 4. Project pro®ling of benchmarks for assessing contractor attributes.

Fig. 5. Proposed model for contractor prequali®cation.
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that are cited in the list of acknowledgements at the

end of this paper. Either project-by-project prequali®-

cation or long-term registration can be selected,

depending on the client's needs.

Initially, the submissions would be checked for

responsiveness, responsibility and against other speci®c

basic requirements such as those addressing legal,

safety aspects, environmental and dispute potential

concerns. These `pass/fail' Responsiveness, Responsi-

bility, and Competency (RRC) attributes can be mod-

elled into (project-speci®c/general) `binary ®lter' (yes/

no) type checks that only allow those who meet the

mandatory requirements to `pass through'. In the next

stage, contractors' attributes would be further evalu-

ated on the basis of a weighted scoring of multiple

attributes.

In cases of `dynamic' prequali®cation, i.e. project-

by-project prequali®cation (such as prequali®cation for

high value/technologically complex projects), the Pro-

ject Speci®c Benchmarks (PSB) ®lter, facilitates checks

for applicant contractors' attributes against appropri-

ate benchmarks. Those bidders who do not meet the

minimal PSB standards will not be considered further.

Next, the prequali®cation ratings are to be deter-

mined. The prequali®cation ratings proposed by the

authors are enumerated and described in Appendix A.

Then, the workload ®lter stage checks the contractors'

workload and aims to eliminate the risk of contractor

failure arising out of excessive workloads. Those bid-

ders whose available bidding capacities are less than

project ratings are deemed to have failed (unless they

have improved their capacity ratings) and therefore are

not prequali®ed.

In cases of `static' or periodical (annual) prequali®-

cation/registration (as on the right side of the ¯ow

chart of Fig. 5), the PCB sieves ®lter those applicants

who do not match the minimum project category

benchmarking requirements (e.g. as categorised in pro-

ject value ranges). Then the sieving action of this stage

would categorise contractors who pass through into

di�erent prequali®cation levels similar to Queensland

Government practice (which has been discussed in the

previous section). Next, the prequali®cation ratings

would be determined in a similar manner for `project-

by-project' prequali®cation. The workload sieve elimin-

ates those contractors who are overloaded and quali-

®es others `dynamically' depending on the contractors'

prequali®cation ratings and current workload levels.

In both of the above cases (project-speci®c and gen-

eral category-wise prequali®cation), the prequali®ed

bidders may also be ranked and short-listed further if

needed. Inputs from the weighted scoring of contractor

attributes and prequali®cation ratings may then also

be used in the tender evaluation, i.e. to introduce some

Table 3

Construction contractor prequali®cation criteria as developed for use with the proposed model in Fig. 5

Grouping Criteria Indicators

Responsiveness Promptness Meeting deadlines.

Realism Correctness and valid information.

Completeness Totality in providing information.

Responsibility Conformance Complying with local government regulations, standards and bylaws Ð such as

enforcement on employment of illegal immigrants by the Works Bureau, Hong

Kong.

Performance Past performance (in the frameworks of time, ®nance and quality), performance in

the ongoing contracts, history of punishments/penalties for poor performance,

performance ratings.

Other Quality system (such as ISO 9000, TQM, quality policy, quality control, quality

audit); safety system (such as safety policy, safety audit, occupational health);

environmental concerns (such as past history, present approach); partnering (such as

past history, willingness for partnering arrangement); speci®c requirements (in cases

of project speci®c prequali®cation such as prequali®cation for design±build

projects).

Competency Resources Finance (in the frameworks of stability and capacity Ð measuring indicators such

as net worth, turnover, liquidity, solvency, gearing, credit rating, bonds and bank

guarantees/warrantees); human resources (managerial, supervisory and operational-

indicators such as experience, quali®cations, track record); machinery, plant and

equipment (indicators such as numbers available for the work, leased/hired/owned,

working condition).

Experience Past experience; project speci®c knowledge.

Constraints Resources; current workloads; subcontracting; joint ventures.

Management and organization Management (indicators such as policy, system, recording, communication,

information technology); organization (such as structure, style).
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weighting for potential performance (as against purely
price based evaluation) parameters. This exercise may
then encourage the contractors to improve their attri-
butes in order to win more bidding opportunities, as
well as to provide the basis for a competitive edge
among a group of tenderers, whose tender prices turn
out to be very similar in a given tender.

8. Potential for developing a client advisory decision
support system

Contractor prequali®cation is a multifaceted de-
cision-making exercise. Many subjective judgements
that are usually made during these crucial multi-
attribute decisions may signi®cantly a�ect the ulti-
mate outcomes. Quali®er-1, which is a linear, com-
puter-based prequali®cation model [13] and
Quali®er-2, which is a knowledge-based expert sys-

tem framework [14] indicated the possibilities and
usefulness of knowledge-based expert systems in the
USA. Furthermore, Ng et al. [15] examined the po-
tential for the use of case-based reasoning for con-
tractor prequali®cation.

Following the present cross-sectional survey of some
international prequali®cation practices and an assess-
ment of their relative strengths/weaknesses, this study
has also con®rmed the perceived needs and potential
usefulness of an `Intelligent Client Advisory Decision
Support System'. A basic framework of the proposed
system is illustrated in Fig. 6. This has been developed
to: (a) incorporate the structured decision ¯ows as pro-
posed in the basic prequali®cation model in Fig. 5;
while (b) harnessing accumulated data and `knowl-
edge'/expertise to improve the e�cacy of the ensuing
decisions. The ongoing research aims at developing
such a decision support system. It is also intended to
develop speci®c modules with a special focus on con-

Fig. 6. Conceputal framework for the proposed decision support system for contractor prequali®cation.
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tractor selection for design±build projects, where the
evaluation parameters are more in number and com-
plexity, and therefore decision support would be even
more valuable.

9. Conclusion

The pre-tender exercise of contractor prequali®ca-
tion generally aims to ensure that the prequali®ed con-
tractors are su�ciently responsive, responsible and
competent to undertake the contract and deliver opti-
mal results, meeting client requirements with minimal
failures. While the prequali®cation exercise abates the
risks of contractor non-performance to a large extent,
clients still need to be careful if recommending the
lowest bidder based on tender price alone. Although
this exercise aids the clients in identifying an `elite'
band of `eligible' contractors, the delivery of desired
project outcomes is still far from guaranteed. This
necessitates further checks during tender evaluation
procedures as well.

Although the prequali®cation exercise aims at identi-
fying suitable organisations for certain types of work,
it is a fact that the same organisation performs di�er-
ently under dissimilar environments. Many clients
often ignore this truism and ®nancial quali®cation
alone may then be the major concern irrespective of
the workload and other performance potential par-
ameters. The observations from this study indicate
that there are wide ranges of practices followed for
contractor selection. The Queensland Government's
approach aims at matching the project risk levels with
contractor prequali®cation levels, whereas the com-
monly observed US clients' approach assigns various
ratings that de®ne boundaries for prequali®ed contrac-
tors. Some clients integrate contractor performance
(by including the evaluation of contractor attributes Ð
either using weighted scoring or incorporating as a
contributory factor in the prequali®cation/bid evalu-
ation formula) with contractor prequali®cation and
bid award. The various approaches identi®ed and dis-
cussed in this paper provide a vehicle for comparisons
and incorporation of the strengths and better practices
in a client advisory system as proposed. Furthermore,
the proposed model incorporates the essence of such
better practices, provides a more structured framework
for contractor prequali®cation and a basis for develop-
ing an intelligent client advisory decision support sys-
tem for contractor selection that can be tailored to
di�erent scenarios.

The next stage of the reported study will involve
detailed surveys (the ®rst level questionnaire is already
accessible on the web at the URL http://web.hku.hk/0
palanees/form/index.html). Analysis of the responses
will facilitate development of the envisaged knowledge

base of contractor prequali®cation criteria/attributes.
Validation and model re®nement is envisaged at the
®nal stage through comparative assessments (i.e.
between model outputs and expert opinion) on a few
live projects.
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Appendix A. Proposed contractor prequali®cation
ratings for work load ®lter/sieves

The proposed prequali®cation ratings are brie¯y
described in this section. They are intended for use in
the `work load ®lter/sieves' stage evaluation of the pro-
posed contractor prequali®cation model as in Fig. 5.
The detailed procedures for their application need to
be developed. This will include some allowances (e.g.
by weighting coe�cients) for the `time factor' in
adjusting values of `work in hand' by the durations of
the corresponding projects. For example, a contractor
who has undertaken a very high value project that has
a 5-year duration would be considered to be less
`loaded' than another contractor who has undertaken
a similar value contract over a 2-year duration.
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A1. Permissible gross capacity rating (Gmax)

The permissible gross capacity rating is the permiss-
ible upper limit (expressed in dollar value) for gross
sum of all the contracts that a contractor will be
allowed in a prequali®cation period. This includes the
contracts undertaken in all the prequali®ed work cat-
egories of the organisation in which the contractor is
prequali®ed and works done for other organisations.
This excludes the value of contracted work done by
`permitted' subcontractors and includes the value of
work done by the `main' contractor as a subcontrac-
tor.

A2. Permissible category rating (Cmax)

The permissible category capacity rating is the per-
missible dollar limit for sum of all the contracts that a
contractor will be allowed in a work category during
the prequali®cation period. This includes the contracts
undertaken in the prequali®ed work category of the or-
ganisation in which the contractor is prequali®ed and
similar works done for other organisations. This
excludes the value of contracted work done by `per-
mitted' subcontractors in the category and includes the
value of work done by the `main' contractor as a sub-
contractor in the same category.

A3. Net available capacity rating (Ga)

The net available capacity rating is the dollar limit
of contract work that a contractor will be allowed to
have outstanding at any speci®c time. It includes the
dollar value of all work in progress (including any sub-
contract works undertaken by main contractors).

A4. Net available category rating (Ca)

The net available category rating is the dollar limit
of contract work that a contractor will be allowed to
have outstanding at any speci®c time in a particular
work category. It includes the dollar value of all work
in progress in that category (including any subcontract
works undertaken by main contractors).

A5. Project capacity rating (Cp)

The project capacity rating is the maximum dollar
amount, which a contractor will be allowed to bid on
an individual project.

A6. Project category rating (Cc)

The project category rating is the maximum dollar
amount, which a contractor will be allowed to bid on
an individual project in a particular category.
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