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Abstract: A significant realignment of risks between project participants is a fundamental facet of the new procurement paradigm of
BOT (build-operate-transfeérA BOT concessionaire assumes far more and deeper risks than a contractor. One critical contributor to the
success of a BOT project is the selection of an appropriate concessionaire who has the necessary capacity to provide the best overall d
throughout the build-operate-transfer process. However, various BOT-type procurement protocols are not yet proven and are still bein
tried and tested. Many countries are at the lower ends of their learning curves. Therefore, there is a need to benchmark the best practic
that have been emerging. The Hong Kong government has developed a well-structured concessionaire selection framework supported |
the Kepner-Tregoe decision analysis technique. This paper analyzes and draws experiences and lessons from this concessionaire selec
practice. Current concessionaire selection practices worldwide are also discussed with a view to improve the procurement process ¢
regions lacking in such experiences or expertise.
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Introduction are three key problems associated with BOT projg&mith

Facing inadequate public financial status and increasing demand-999: (.1) availabi!i'ty of experienced developgrs and equity in-
on infrastructure facilities, many governments worldwide are ex- V€Stors;(2) the ability of governments to provide the necessary

ploring new infrastructure procurement routes through public- support; and3) the vﬁability of corporate and.financial structures.
private partnership€PB, among which the BOTbuild-operate- Problems 1 and 3 indicate that the selection of an appropriate

transfel type arrangements are a popular option. In addition to congessiorrllailre Is critical ft.o ”l‘e success |°f a.BOTrf)rojecbt.
the utilization of private funds, such arrangements also draw in Since the late 1960s, five large tunnel projects have been suc-

managerial skills and operational efficiencies from the private c€SSfully developed in Hong Kong through the BOT approach
sector. A striking feature of a BOT scheme is the major realign- (£hang and Kumaraswamy 200ith the first one transferred to
ment of risks between various project participants. Compared (N€ government in 1999. They are the Cross Harbor Tunnel
with contractors in traditionally procured projects, BOT conces- (CHT). the Eastern Harbor CrossigHC), the Tate’s Caim Tun-
sionaires assume far more and deeper risks. These can be broadfje! (TCT). the Western Harbor Crossify/HC) and the Route 3
classified into:(1) elemental risks, comprising physical, design, Country Park SectiofiR3CPS, as shown in Table 1. Based on

construction, operation and maintenance, technology, finance, and@st BOT experiences, the Hong Kong government has recently
revenue generation risks; afi@) global risks, comprising politi- formulated a well-structured concessionaire selection framework,

cal, legal, commercial, and environmental rigkterna and Smith which incorporates the Kepner-Tregoe decision analysis tech-
1996. nique. This framework had been used in the selection of conces-
Many countries are still at the lower ends of their learning S'ON&Ir€s for two new BOT projects, the WHC and R3CPS. After

curves on BOT arrangements. Various BOT-type procurement & review gnd critique of current wo_rIdW|de concessionaire sglec-
protocols are not yet proven and are still being tried and testeq. tion practices(in terms of the selection process, prequalification,

Therefore, there is a need to benchmark the best practices. Ther@nd tender evaluation methodthis paper provides an analysis of
the Hong Kong concessionaire selection procedures and derives

useful experience and lessons from this, with a view to improve
the procurement process of countries or regions that have not
benefited from such experiences or expertise.

IResearch Assistant, Dept. of Civil Engineering, The Univ. of Hong
Kong, Pokfulam Rd., Hong Kong, China.

2Associate Professor, Dept. of Civil Engineering, The Univ. of Hong
Kong, Pokfulam Rd., Hong Kong, China.

SResearch Assistant, Dept. of Civil Engineering, The Univ. of Hong Concessionaire Selection Practices
Kong, Pokfulam Rd., Hong Kong, China.

‘Research Assistant, Dept. of Civil Engineering, The Univ. of Hong The selection of a suitable concessionaire depends on three ele-
Kong, Pokfulam Rd., Hong Kong, China. _ ~ments(Tiong and Alum 199F (1) the quality of the definition of

Note. Discussion open until September 1, 2002. Separate discussions, ot specific criteriat2) the quality of evaluation of the avail-
must be submitted for individual papers. To extend the closing date by able tenders; and3) the quality of the understanding of what

one month, a written request must be filed with the ASCE Managing th tend hi A kabl lection techni hould
Editor. The manuscript for this paper was submitted for review and pos- ese tenders can achieve. A workable selection technique shou

sible publication on September 7, 2000; approved on May 14, 2001. This cléarly indicate the stages involved in the selection process and
paper is part of thdournal of Construction Engineering and Manage_ what measures to take at each Stage It should enable evaluators to

ment Vol. 128, No. 2, April 1, 2002. ©ASCE, ISSN 0733-9364/2002/2- derive both quantitatively and qualitatively the relative advan-
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Table 1. Build-Operate-Transfer Tunnel Projects in Hong Kong

Approximate cost

Concession period Construction start date Opening date HK$ Us$
Project name (years (dd/mml/yy) (dd/mml/yy) (million) (million)
Cross Harbor Tunnel 30 09/69 08/1972 320 56
Eastern Harbor Crossing 30 07/08/86 21/09/89 4,400 564
Tate’s Cairn Tunnel 30 11/07/88 01/06/91 2,150 277
Western Harbor Crossing 30 02/08/93 01/04/97 7,500 969
Route 3 Country Park Section 30 31/05/95 30/07/98 7,250 936
Uniqueness of Concessionaire petitive financial and technical packages, and the partnering skills

BOT represents a significant paradigm shift in project procure- of the proposed project participants. Hatush and Skitnit987)

ment. While nominally proceeding just a couple of steps beyond aha_lve_ identified and group_ed various selection cr_it_eria_ into five
design and build/turnkey contract, by adding the finance and Op_crlterlon packages t.o famhtatg contractor prequallflcatlon. They
eration functions, it in reality leaps ahead in terms of philosophy. &€ general, financial, technical, managerial, and “safety and
It moves from a reactive contractor in a traditional project to a Nealth” packages. These criterion packages are also applicable to
proactive concessionaire in a BOT project. The BOT concession- concessionaire prequalification. However, appropriate adjust-
aire provides an excellent special purpose vehicle, where diversements should be made to reflét) the revised risk allocations in
functions of finance, design, construction, and operation are inte-BOT projects in general2) the uniqueness of each specific con-
grated and a cooperative relationship formed, while in a tradi- cession; and3) the composition of the concessionaire, and the
tional project these functions are fragmented and the relationshipsresources and capabilities of, and role played by, each constituent
among multiple participants are often confrontational. company.

To play its role in financing, building, operating, and finally The prequalification process is mainly aimed at reducing the
transferring the project to the public client, the concessionaire number of interested consortia to a shortlistg., of three or
enters into contracts with various participants in the project, in- four), each consisting of reputable and experienced contractors,
cluding the public client, investors/shareholders, lenders, main operators, and investors. This ensures that unsuccessful consortia
contractofs), main designés), insurers, material/equipment sup-  do not incur unnecessary tendering costs, which are much higher
pliers, operators/maintainers, and intermediate/end product/than those for similar projects through the traditional design-bid-

service purchasers. build (DBB) procurement route. Apart from additional commer-
cial evaluations, compared with the DBB approach, a much
Competitive Selection Process longer time horizon and more complicated contractual and finan-

cial relationships need to be assessed in the tender for a BOT

Three approaches have been adopted internationally to select th%roject. For example, tender costs for Rftivate finance initia-

E:;)nﬁf/sitzgntzlrzzserzﬁr -B;z:ts))/pf g;ojce;rﬁjert]ﬁiggtl'?et ﬁgetr?:degn%;n tive, a government framework that also uses the concept of BOT
9 P P 9. >p in the procurement of public works and servicesojects in the

competitive tendering is a trend in the international concession- | . - 0 -
aire selection practices. For example, it has been adopted in theUnlted Kingdom range from 0.48 1o 0.62% of the total project

United Kingdom in its(Private Finance Initiative PFlprojects, cos_ts, as compared with00.18 to Q.‘32% for desi_gn and build
e.g., on the DBFQ(design-build-finance-operateoads; in toll projects, and 0.04 to 0.15% for traditional DBB projedfaima-

roads in the United States under its Intermodal Surface Transpor-rasw"j“_ny and Zhang 20D1T.h|s is an example |nd|cat|ng that
tation Efficiency Act(ISTEA): in BOT tunnel projects in Hong tendermg costs f(_)r BOT projects can be much higher than those
Kong: and in power projects in many developing countries such for traditional projects.

as China, India, Malaysia, the Philippines, and Thailand. This
open competitive tendering process consists of the following
stages:(1) request for prequalification;2) prequalification;(3)
invitation to tender;(4) tender evaluation and shortlisting%)
negotiations with shortlisted tenderers; ail selection of best
tender and award of concession.

Competitive Tender Evaluation Methods

Simple Scoring System

Maximum achievable score points are assigned to each predeter-
mined selection criterion, against which alternative tenders are
evaluated, and a score is then awarded to each tender for each
Prequalification criterion. The awarded score for each criterion may range from 0
The concessionaire is often a consortium formed for a particular {© the predetermined maximum achievable score points for that
project and usually has no track record. What makes things moreciterion. The total score for a tender is the sum of all awarded
complicated in concessionaire selection is that the concessionairéc0re points of all the evaluation criteria. The tender with the
has more commitments than a mere contractor. In addition to highest total score is chosen as the winning tender. This scoring
construction, the concessionaire is also responsible for finance System has been used in toll highway projects in the United
design, long-term operation and maintenance, and transfer of theStates, for example, in four toll roads in California: the Santa Ana
project facilities to the client in operational conditions at the end Viaduct Express, the Mid-State Tollway, the San Miguel Moun-
of the concession period. The competence of the concessionaire i¢ain Parkway, and the SR 91 Median Improvement. The evalua-
dependent on the overall resources and capabilities of the con-tion criteria and the maximum achievable score points used in the
stituent companies, the concessionaire’s ability to formulate com- four California toll roads are shown in Table 2.
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Table 2. Evaluation Criteria and Maximum Score Points Used for derive an overall effect on the financial feasibility of the project.

California Toll RoadgLevy 1996 It can also direct attention to critical variables that require special/
Evaluation criteria Maximum score points extra forecasting efforts because of their potentially significant
impact on the final decision—for example, where it is identified
Transportation service provided 20 points that a small error in estimating such variables may make the NPV
Degree to which proposal encourages 10 points negative or depress the internal rate of return below the desired
economic prosperity rate. Sensitivity analysis usually requires no additional informa-
Degree of local support for the project 15 points tion. Only a percentage increase or decrease of the variables al-
Relative ease of proposal implementation 15 points ready used in a normal financial analysis is needed. Important
Experience/expertise of sponsors and 15 points variables considered from a sensitivity perspective include infla-
support team tion rate, revenues, construction/refurbishment costs, interest
Supports for environmental quality and energy 10 points rates, debt/equity ratio, offtake, operation costs, construction time,
conservation and project life. Sensitivity analysis is usually conducted within
Degree to which nontoll revenues support 5 points the range=20%, while it sometimes goes as high as 30% for
proposal costs high-risk variablegLumby 1991; Woodward 1995
Degree of technical innovation displayed in 10 points
proposal S o . Multiattribute Analysis
Supports for achieving civil rights objectives 10 points This technique takes into consideration the major attributes of
Highest achievable score 110 points each alternative to be assessed. In BOT tender evaluation, the

multiple attributes of a BOT project proposal can be assessed
against various criterion packagg@sg., general, financial, techni-

cal, managerial, legal, and environmehtaDf course, each of
these packages may in turn include many subcriterion packages.
According to their relative importance, varying weights are as-
signed to each main package and may also be assigned to each
subpackage within that main package, and maximum available
score points are allocated to each criterion within a main or sub-
package. Each tender proposal is then evaluated against every
criterion and awarded a score for that criterion. The proposal with

NPV Method

The NPV (net present valyemethod can be used to assess the

commercial and financial packages of a BOT tender. For con-
forming or equivalent designs, the tender with the lowest NPV of

tolls/tariffs over the concession period is selected as the winning
tender. This method is suitable for projects where there are rela-
tively correct estimations of the quantities of products or services
to be provided by, for example, a power plant or water treatment

project based on the public client’s offtake agrgement. Th_e client the highest total weighted score will be chosen for the BOT con-
may also compares the NPV of the construction, operation andcession

maintenance costs, and financing charges over the concession pe- o . . .
9 9 P& The multiattribute analysis equation for tender evaluation can

riod or (even the whole project lifefor further evaluation. . L
. : . be expressedassuming that there are no subcriterion packages
The equation for calculating the NPV of toll/tariff revenues = ° R
within each main criterion packapes

can be expressed as

n m nj
S TWS= Wi AS; 2
NPV= 3, Rg(1+1)” @ §=2 w2 AS; @)
whereN PV, = total net present value of the toll/tariff revenues of Where TW§=total weighted score for tendér W;=weighting
tenderk over the concession perio®;= toll/tariff revenues of index to main criterion packageAS; =awarded score to subcri-
tenderk in the j operation yearn=concession period; ani terionj, which is within main criterion package m=number of
=discount rate. main criterion packages; ang,=number of subcriteria within

One shortcoming of the NPV method is that it ignores the Main criterion package
relative advantages and disadvantages of the technical solution in
different tender proposaliong and Alum 199y, since, although Kepner-Tregoe Decision Analysis Technique
these tenders are conforming or equivalent, there are no two ten-The Kepner-Tregoe decision analysis techni¢fGepner and Tre-

ders that are the same in all technical aspects. goe 198] has been used by some public clients, such as the Hong
Kong government and the New South Wales state government, in
Sensitivity Analysis BOT tender evaluation. Decision stages of this technique include:

In BOT tender evaluation, financial aspects are usually assigned gormulating a decision statement, identifying and weighting deci-
much higher weight as compared with other packages. For ex-sion objectives(in terms of “MUST” and “WANT” criteria ),
ample, in the Laibin B power station in China, financial aspects generating alternatives, evaluating alternatives against the MUST
were given an 84% weigh60% for the electricity tariff+24% and WANT criteria, and selecting the most suitable alternative.
for the financial proposal Therefore, more diligence should be The decision statement provides the focus for the following steps
exercised in analyzing the financial aspects of BOT tenders. Sen-and sets limits in the selection. The MUST and WANT criteria
sitivity analysis is recognized as a useful analytical tool for evalu- help to identify specific requirements of the decision. Each MUST
ating financial investments. While this technique cannot evaluate or WANT criterion may also be subdivided into its own set of
risk per se, it can identify variables that contribute most to overall subcriteria.

investment riskiness and project returns and highlight those vari- It was succinctly described that “the MUSTs decide who gets
ables in a diagrammatic form, to point the decision maker to to play, but the WANTs decide who wing’Kepner and Tregoe
where efforts should be directed to keep those variables within 1981). The MUST criteria are mandatory and measurable, func-
specified limits and thus effectively control risks. The possibilities tioning as a screen to eliminate failure-prone alternatives. After
of errors in the estimation of various variables can be combined to screening through each MUST criterion by a yes-or-no judgment,
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Table 3. Commonly used Decision Statements and MUST and WANT Criteria in Concessionaire Selbased on Tiong and Alur(l997)]

Commonly used statement Commonly used MUST criteria Commonly used WANT criteria

1. Select the tender that offers the 1. Tenders must be complete and must 1. Degree of attractiveness of financial
best overall value for money. comply with the tender guidelines. package

2. Select the tender that offers the 2. Proposed concessionaire must 2. Financial returns to government and
most attractive financial have proven capadcfipancial and benefits to community
package and most effective technjcahd experience in 3. Relative soundness of technical
technical solution. construction and operation of solution for project implementation

3. Select the tender that is similar projects. 4. Relative experience and expertise
generally best researched in the 3. Proposed concessionaire must of promoter in similar projects
technical and financial aspects have local company in its team. 5. Degree of environmental impact
of project.

the remaining alternatives will be judged on their relative perfor- Moody’s precedence chartdloody 1983, and pair-wise com-
mance against WANT criteria using the above-mentioned simple parison techniques can help weight the WANT criteria and judge
scoring system or multiattribute analysis. A WANT criterion may alternative tender proposals against these weighted WANT crite-
be mandatory but cannot be classified as a MUST for one or tworia.

reasons(1) it may not be measurable and therefore cannot give a
yes-or-no judgment; an@) it is intended to be a relative measure
of performance instead of a yes-or-no judgment. The WANT cri-
teria give the evaluator a comparative picture of the remaining
alternatives. For example, if the simple scoring system is used
the most important WANT criterion may be allocated a highest
weight, say, of 10. All other criteria would then be weighed
against the first, from 10equally importantdown to a possible 1

Kepner-Tregoe Technique used in Hong Kong’s
Tunnel Projects

'Based on past experiences, the Hong Kong government has re-
cently formulated a well-structured concessionaire selection
framework supported by the Kepner-Tregoe decision analysis
i S technique. This framework had been used in the selection of con-
(not important. The MUST/WANT criteria should also be exam- cessionaires for two new BOT tunnel projects, the WHC and
ined for potential dangers inherent in unfairly or unrealistically pac-pg Taking the WHC as an example, the decision statement

“loaded criteria,” i.e., those that guarantee a smooth passage for a,q \ye|| as MUST and WANT criteria used in tender evaluation are
certain alternative at the expense of all others. Commonly used jiscssed in the following sections.

decision statements and MUST and WANT criteria in the conces-
sionaire selection of BOT-type projects are shown in Table 3.

The Kepner-Tregoe technique takes into consideration client
objectives, project attributes, and the characteristics of BOT In the project brief(Hong Kong Government 1992nd related
schemes and expresses these objectives, attributes, and charactepplemental documents of the WHC, the Hong Kong govern-
istics in terms of various MUST and WANT criteria. This tech- ment establishes details of the engineering, land, operational, and
nique also incorporates the evaluation methods of binary decision,related requirements of the project to be developed through the
simple scoring system, and multiattribute analysis. Literature re- BOT scheme. The government invites tender proposals based on
view, correspondence, interviews, and discussions with profes-this scheme. All tenderers must submit at least one conforming
sionals who have been involved in BOT proje@specially those  proposal(i.e., conforming to the preestablished requirements of
from Hong Kong indicated that the Kepner-Tregoe technique is a the BOT scheme, although they may involve different financial
suitable method for BOT concessionaire selection. This is con- and commercial termsnumbered according to the tenderer’s
firmed by Tiong and Alum(1997, who have modified the  preference, if more than one. Minor departures of the conforming
Kepner-Tregoe technique for BOT tender evaluation. Further- proposal that do not materially affect the design, construction
more, through a questionnaire survey, they have obtained themethod, or operational characteristics of the scheme are allowed.
opinions of 30 government officials and their advisors on the However, these departures must be clearly identified and fully
validity of this technique for BOT tender evaluation. The survey described. In particular, the financial, programming, and any other
results indicate that this technique is a practical tool for BOT practical implications of a departure must be fully explained.
tender evaluation. The government is also prepared to evaluate alternative pro-

However, it is obvious that the Kepner-Tregoe technique is posals that differ in whole or in part from the conforming propos-
much more complicated than the simple scoring method, the NPV als. However, alternative proposals will only be considered if they
method, or the multiattribute analysis. It takes time and effort to are on a BOT basis and if the tunnel is of dual-three lane con-
determine the appropriate decision statement, MUST/WANT cri- figuration.
teria, and the relative importance of the WANT criteria. Further- Furthermore, the government may consider a hybrid scheme
more, this technigue may eliminate a tender that fails to meet only incorporating features from any conforming proposals and any
one MUST criterion but well satisfies all other MUST and WANT  alternative proposals submitted, subject to agreement with the
criteria and retains a tender that may only barely satisfy all MUST tenderers involved.
criteria and have poor scores for all WANT criteria.

For better use of the Kepner-Tregoe technique, brainstorming Decision Statement, MUST and WANT Criteria
and group decision methods can be deployed to formulate a real-
istic decision statement and identify appropriate MUST and The decision statement in the concessionaire selection of the
WANT criteria. In addition, utility theory, fuzzy sets theory, WHC can be summarized as follows: to select from the private

Conforming and Alternative Proposals
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Table 4. MUST Criteria as Derived from Western Harbor CrossigHC) Project Brief

MUST criteria Comments on criterion significance

1. Project scope must include WHC to be developed through BOT  This criterion ensures compliance with BOT project procurement
scheme and section of Route 7 that tenderer shall design, construct, strategy and the required additional facilities to public client.
and transfer at no cost following construction to government that shall
control and maintain.

2. WHC must be dual three-lane immersed tube road tunnel  together  This criterion defines the project scope and land limitation that must
with associated approaches, toll plaza, interchange,  electrical and be satisfied in the conforming proposal.
mechanical installations, buildings, and all related operational
facilities. All these facilities should be contained  within the tunnel

area.

3. Proposed tender must meet the transport, engineering, and operational This criterion is in light of the requirements of Hong Kong
requirements of government. government on transport projects.

4. Proposed tender must contain a toll adjustment mechanism based Toll/tariff levels of infrastructure projects have strong effects on life
broadly on the principles specified by the government. of the public. Governments want some kind of control on the initial

establishment and future adjustments of tolls/tariffs.

5. Importation of labor from outside Hong Kong is not allowed except This criterion is required by the Hong Kong immigration policy. It
under certain special deserving circumstances. lllegal immigrants  also increases the employment opportunities of local people.
should be prevented from being employed.

6. Government will have right to use passage tax to meet traffic  This reflects the government's stand to improve related traffic
management objectives. services through the revenues of the project itself.

7. Tenderers must demonstrate that they have sound financial backing This criterion ensures that the concessionaire has financial ability to
and are capable of bearing financial risks of significant variation in construct and operate project, and to control various financial risks
costs of construction and operation and in the revenues over that might appear over the long operation period.
concession period.

8. Government does not take equity in the project. This reflects the government’s financial constraints or intention to
transfer financial risks to the private sector.
9. Proposed financing must be without recourse to government. This ensures true nonrecourse project development.
10.  Tunnel area will not carry land title. There is no property development  This ensures the unified land management by the government.
associated with the concession. However, for projects without robust traffic volume, the concession

can carry land title to increase financial viability.
11. Tenderer must take measures to ameliorate air, noise, water quality, This criterion reflects government’s environmental concerns
and visual impacts associated with the project.
12.  Concessionaire company shall be a limited liability company. This is a typical worldwide requirement.

sector a financially and technically strong consortium that will cance that have been juxtaposed by the writers in order to facili-
successfully develop the project and provide quality services to tate consideration for other scenarios.

the public through a BOT arrangement and in turn obtain a “rea-
sonable but not excessive” return on its investments.

MUST criteria in general terms for the conforming proposal
are derived from the project brief and shown in Table 4. Com- A tender evaluation committee determines the weights and maxi-
ments on their significance have been made by the writers for mum achievable score points of each WANT criteria. In tender
clarification and for facilitating the generalization/consideration evaluation, the above-mentioned general WANT criteria are fur-
of suitable criteria for other projects. The MUST criteria for al- ther expended and defined into many criterion items. The tender
ternative proposals are listed in the following: evaluation committee is divided into three panélb: financial
1. The proposed tender must demonstrate with full supporting and generali(2) land and engineering; an8) operation and

evidence that the alternative proposal is technically feasible, transportation. The tender evaluation committee accordingly
that the construction program is reliable, and that there are groups all criterion items into three main packagés:financial
engineering, financial, programming, and/or operational ad- and generali(2) land and engineering; an(8) operation and

Weights and Points Assigned to WANT Ceriteria

vantages over the conforming scheme. transportation. The three packages are assigned different weights
2. The WHC must be a tunnel developed on the basis of a BOT according to their relative importance as determined by the evalu-

arrangement. ation committee; for example, they may possibly be assigned
3. The tunnel must be of a dual-three lane configuration. 60%, 20%, and 20% of the total weight00%), respectively.

4. The project must adopt the same corridor as used in theWithin each of the three main packages there are a number of
conforming scheme; i.e., the tunnel must connect Sai Ying subpackages, which are also assigned weights by the correspond-
Pun on Hong Kong Island and the proposed West Kowloon ing panel according to their relative importan€eable 6. For
Reclamation on the Kowloon side. example, nine subpackages may be included in the main package

WANT criteria in general terms for the conforming and alter- of land and engineering. They arg) environmental proposals;
native proposals are the same and are derived from the project2) construction and prograni3) security;(4) consortium ability;

brief and shown in Table 5, again with comments on their signifi- (5) utilities and drainage(6) land issues(7) immersed tube(8)
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Table 5. WANT Criteria as Derived from Western Harbor CrossitvgHC) Project Brief

WANT criteria

Comments on criterion significance

1. Level and stability of proposed toll regime.

n

Proposed methodology for toll adjustments.

3. Robustness of proposed works program in meeting government’s
target date of completion.

4. Financial strength of the tenderer and its shareholders, resources
they will be able to devote to project, and their ability to
formulate and support an appropriate financing package for
project development.

5. Structure of proposed financing package including levels of debt

and equity, hedging arrangements for any interest rate and/or

currency risks, and level of shareholders’ support.

6. Proposed corporate and financial structures of concessionaire
company.

7. Quality of engineering design, environmental considerations, and
construction methods, including traffic control, surveillance,
tunnel electrical, mechanical, ventilation, and lighting systems.

8. Proposed tunnel operation, maintenance, and inspection
requirements.
9. Ability to manage, maintain, and operate effectively and
efficiently.
10. Benefits to government and community.

Toll levels, stability, and future adjustments are crucial criteria in BOT
concessionaire selection. Low toll levels ensure a low total project life
cycle cost to public.

Same comments as on criterion 1.
Robust works schedule ensures early completion of project
construction and early service provision to the public.
Infrastructure projects usually have enormous construction costs.
Strong financial strength of concessionaire is a prerequisite. This will
also enable concessionaire to obtain loans for smooth development of
the project.
High ratio of equity to debt and long-term low-interest rate financing
can reduce financial costs. Shareholders’ financial support, additional
loan facilities, and other financial risk hedging measures ensure
effective control of risks, e.g., those related to construction cost
overrun, interest, and currency exchange risks.
Suitable corporate and financing structures are crucial to effective
management of financial risks.
Quality design and construction ensures long project life and
dependable project. This reduces operation and maintenance costs over
long operation period. Less environmental impact is also an important
criterion that is increasingly emphasized.
This criterion ensures safe and smooth operation, maintenance, and
inspection procedures.
This criterion ensures the selection of an experienced and capable
operator.

This criterion seeks to obtain maximum benefits to government and
community.

Table 6. Example of Main Package and Subpackage Criteria and Their Possible Weights

Main package criteria Weigh®o) Subpackage cirteria Weiglivo)
I. Financial and general assessment 60 1. The consofstrength, experience, corporate/financial 20
structure
2. Financial proposals 20
3. Toll regime 30
4. The timetable 15
5. Impact on the government 15
Total (1-5 100
Il. Engineering assessment 20 1. Environmental proposals 12
2. Construction and program 14
3. Security 4
4. Consortium ability 16
5. Utilities and drainage 7
6. Land issues 5
7. Immersed tube 18
8. Structures 10
9. Quality 14
Total (1-9 100
I1l. Operation and transport planning assessment 20 1. Highway layout and design 20
2. Traffic engineering 20
3. Electric and mechanical systems 20
4. Tunnel operation 20
5. Transport planning 10
Total weights of main packages 100 Totat5 100
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Table 7. Examples of Criteria within Subpackages and Their Maximum Assigned points

Subpackage and criteria Maximum achievable score points

. Construction and program
Realistic and robust construction plan and program 10
Least interference to marine traffic

Tie in with completion of associated roads
Proven method of construction

Casting basin proposals

Least disruption to interfacing projects
Best proposals for safety on site
Consideration of plant, material, and labor requirements 6
Provisional works arrangements
Insurance

1. Consortium ability

Franchisee with proven experience/expertise 3
Contractor grouping with proven experience/expertise 10
Best proposals for project management 6

E & M subcontractor with proven experience/expertise 7
Environmental consultants with proven expertise
Main consultants with proven experience
Subconsultants with proven experience
Organization of consortium

© NN
N~ © oo

w

N
©
N

© NG WONPE
© U1 © A

structures and9) quality. These nine subpackages may possibly propriate. The evaluation covers both financial and technical as-
be assigned weights of 12%, 14%, 4%, 16%, 7%, 5%, 18%, 10%, pects. Each panel is responsible for its own area of expertise and
and 14%, respectively. Each subpackage incorporates various criassesses whether the submitted tender proposals can meet the
terion items, which are allocated maximum achievable score government’s requirements.

points by the individual panel. These maximum points reflect the

relative importance of the criterion items within that subpackage.

Table 7 shows an example of the maximum achievable scoreRapid Tender Appraisal and Shortlisting

points of the criterion items, respectively, under the subpackages . . . .
of: (1) construction and program; ar@) consortium ability. The The evaluation committee conducts a rapid tender appraisal based

most important criterion item within a subpackage is assigned ©n MUST criteria and general WANT criteria, aiming to shortlist
maximum score points of 10—for example, the criterion of “re- @ number of tenderers for further clarification, detailed assess-
alistic and robust construction plan and program” in the subpack- ment, and negotiation.
age of “construction and program.” The relative importance of ~ Prior to tender evaluation, meetings are held between the gov-
each of the other criterion items of the Subpackage is Comparedernment and its engineerS/ConsultantS and each individual ten-
with this most important criterion and then assigned respective derer and its engineers/consultants. These meetings provide the
maximum achievable score points. tenderer with an opportunity to present the details and merits of
its tender and allow the government to seek clarification from the
tenderer on any information or ambiguity contained in its pro-
BOT Tender Assessment in Hong Kong posal. The tenderers are required to provide prompt responses on
all technical and financial issues and to ensure that all the neces-
sary expertise is readily available to provide such responses dur-
ing the shortlisting stage. No new information will be admitted or
The overall tender assessment process for the WHC is illustratedconsidered unless such information is requested in writing by the
in Fig. 1. The whole process is carried out in confidence. The government. No commercial aspects will be discussed and no
government does not provide the assessment results or reasons iRegotiation will take place at these meetings that are aimed at an
support of its assessments to any tenderer or third party. In addi'exchange of views only.
tion, the whole process is monitored by the Independent Commis-  The shortlisted tenderers are then required to submit a draft
sion Against CorruptiodlCAC), which has played a major role  construction contract, designer’s appointment agreement, check-
over many years in minimizing corruption levels in Hong Kong. grs appointment agreement, relevant warranty agreements, and
any other key contracts for review.

Overall Tender Assessment Process

Tender Evaluation Committee

The government sets up a tender evaluation committee, which isnegotiations with Shortlisted Tenderers

under the leadership of the Secretary for Transport and includes

three panels: financial and general, land and engineering, and opThe shortlisting stage is followed by negotiations between the
eration and transportation. Members of each panel come fromgovernment and the shortlisted tenderers. The shortlisted tender-
relevant government policy branches and departments that areers are required to have all the necessary expertise and personnel
assisted by legal, technical, and financial consultants where ap+eadily available for negotiations, which are conducted according
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Establishing Evaluation Committee

Financial and General Panel I Land and Engineering Panel l Traffic and Transportation Panel
I I
\

| Formulating Decision Statement |

]

| Deciding 'MUST Criteria

| Deciding "WANT Criteria with Weights I

Financial and General Package | l Land and Engineering Package | |Tral‘fic and Transportation Package
| |

I Rapid Tender Appraisal |

| Shortlisting of Tenderers I

v

Individual Meetings with Shortlisted Tenderers

¥

| Revision of Tenders l

v

| Detailed Tender Assessment |

Sub-score for Financial Sub-score for Land Sub-score for Traffic and
and General Package and Engineering Package Transportation Package
A4

Total Adjusted Final Scores and Ranking of Tenders

v

|Negotiations with Preferred Tenderer to Achieve Best and Final Offer l

Select the Best Tender and
Award Concession

Fig. 1. Concessionaire selection of BOT tunnel projects in Hong Kong

to a tight timetable. Failure to respond in a timely fashion to criterion to each tender based on its merits in respect of the
government’s invitation to negotiation may lead to disqualifica- project. Then, for each criterion, the points awarded by different
tion of the ter_1derer. _ _ panel members are averaged and adjusted by a consensus of the
The shortlisted tenderers are then required to submit one orpanel members to achieve a score for that criterion. The score for
more revised proposals in accordance with the requirementsa particular evaluation subpackage under a main evaluation pack-
listed tenderers may also revise, of their own volition, their con- \yithin that subpackage. The score for a main package is the sum
forming and/or alternative proposals, the government reserves they¢ o weighted scores for all the subpackages within that main
right pot to consider any such revisions, .and may invite other package. The total final score of a tender is the aggregate of the
shortlisted tenderers to further submit similar revised proposals.Weighted scores for all the three main packages. The tender with
Tender assessments are up7dated .as.the negqtlatlon Process prg;, highest total final score is selected as the preferred tender.
ceeds and follows tenderers’ submission of revised proposals. - o . : . )
This may be quantitatively summarized in the following equation

for calculating the total final score of a tender:
Detailed Tender Assessment

m n; h;
At this stage, each shortlisted tender is assessed in detail against TFSFE WM-E WQE AS; ©)
various WANT criteria. Panel members award points for each i=1 = =1 !
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where TFES,=total final score for tendek; WM, =weighting projects, the Hong Kong government has recently formulated a
index to main evaluation package WS§=weighting index to well-structured concessionaire selection framework, supported by
evaluation subpackade AS;; =averaged score for criteridnof the Kepner-Tregoe technique. BOT characteristics, client objec-
subpackagg within main package; m=number of main evalu-  tives, and project attributes are taken into consideration in this
ation packages); = number of subpackages within main package framework. Strengths of this approach and advantages of this
i; andh;=number of criteria within subpackage framework can be shared by other clients in their procurement of
similar types of projects, while improvements may be injected for
example in the selection of the best and final offer and increased
transparency in the selection process.
Once the final tender assessment is completed, the Hong Kong For the better use of the Kepner-Tregoe technique, other
Executive Committee is asked to endorse the selection of thesupplemental decision-making tools.g., brainstorming, group
preferred tenderer. Then the government conducts further nego-decision methods, and Moody’s precedence chads be incor-
tiations with the preferred tenderer on the final terms and condi- porated to facilitate the generation of a realistic decision state-
tions of the concession agreement to achieve the “best and finalment, the identification of appropriate MUST/WANT criteria, the
offer” from the preferred tenderer. These negotiations are also derivation of their corresponding weights and maximum achiev-
necessary for the preparation of the draft flidinance that will able score points, and the judgment of alternative tender propos-
enable the project to be developed through the BOT scheme.  als against the MUST and WANT criteria.
The Kepner-Tregoe technique is much more complicated than
the simple scoring method, NPV method, or even the multiat-
Conclusion tribute analysis. It takes time and effort to determine appropriate
decision statement, MUST/WANT criteria, and the relative im-
Compared with traditional design-bid-build projects, there is a portance of the WANT criteria. Furthermore, it is recognized that
significant realignment of risks and responsibilities among project it is forever impossible to determine empirically whether the se-
participants. The concessionaire of a BOT project undertakes farlection made was better than the one not made, because the
more responsibilities and deeper risks than a contractor in a tra-project can only be done once.
ditional project. The selection of an appropriate concessionaire is
absolutely crucial to the success of any BOT project. Therefore, it
is necessary to formulate a workable and efficient selection
framework. At present, many countries lack such experience andyatsh, z., and Skitmore, M1997. “Criteria for contractor selection.”
expertise. Even the relatively limited experience and knowledge  constr. Manage. Economi5(1), 15—38.
on BOT projects are scattered among some clients, concessionHong Kong Governmeni1992. Western harbor crossing project brjef
aires, consultants, and individual professionals. It is useful to so-  Hong Kong.
licit this expert knowledge, consolidate it, and code it into a Kepner, C. H., and Tregoe, B. B1981). The new rational manager
knowledge base within an appropriate framework to improve fu-  Princeton Research Press, Princeton, N.J.
ture BOT procurement process. Kumaraswa_my, M. M., and Zhang, X. @20012). “_Government role in
Negotiated tendering, invited tendering, and open competitive ~ SO T-1ed infrastructure developmentfit. J. Proj. Manage.19, 195—
tendering have been used in the international concessionaire ser

lecti . hich th o dering i Lumby, S.(199)). Investment appraisal and financing decisions: a first
ection practices, among which the open competitive tendering is .\ 1<e in financial managemerghapman & Hall, London.

a trend. The NPV method, simple scoring system, multiattrioute \jerna, A, and Smith, N. 11996. Guide to the preparation and evalu-
analysis, and Kepner-Tregoe decision-making analysis technique ation of build-own-operate-transfer (BOOT) project tendefsia
have been used in open competitive BOT tender evaluation. In Law & Practice, Hong Kong.
prequalification and tender evaluation, the potential concession-Moody, P. E.(1983. Decision making: proven methods for better deci-
aires should be assessed against package criteria that include fi- sions McGraw-Hill, New York.
nancial, technical, managerial, safety/health, and environmentalSmith, N. J.(1995. Engineering project managemerilackwell, Ox-
aspects. ' ford, U.K. ) '
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