Hong Kong Surveyor Vol 16(1), 41-46 June 2005 ISSN 1812-3953

Predicting Normative
Commitment in Construction
Value Management

MY Leung'

Projects’ goals expressed as time, cost and quality requirements are seldom disputed. However, it is
not easy to ensure that the defined goals will be implemented by all parties in the implementation
process, whilst goal commitment is one of key variables towards project success and participant
satisfaction in construction projects. Value Management is a tool to enhance / ensure the commitment
to project goals amongst professionals in construction projects. However, it is still a debate whether
construction participants implement the project goals, which are set through the systematic decision
process, in the real world. In order to improve the implementation of complex construction projects in
Hong Kong, it is critical to investigate goal commitment amongst temporary project team members. The
paper aims at identifying the antecedents leading to goal commitment and predicting the normative
commitment amongst construction professionals in the industry. A questionnaire survey was
conducted in the study. The results indicate that five behavioral variables are the essential antecedents

to predict the normative commitment in the construction projects.

Antecedent, Behavior, Construction Project, Normative Commitment, Value Management

A few years ago, the Premier of the People’s
Republic of China, Mr. R.J. Chu, criticized Hong
Kong people with “no Volition after the
Discussion; no Action after the Decision” (SCMP
9/2001). A lack of goal commitment does not
only exist in construction-related governmental
departments, but also spreads fo private companies
in HK due to the uncertain economic environment.
Although the overall economic situation has been
improved in Hong Kong, the unemployment rate
of construction workers in the industry is still over
15% in Hong Kong in 2004 (Census & Statistics
Department 2004). In recent years, Hong Kong
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government formed an ad hoc group to review
the current construction practices. The formal
report in 2001 emphasized the need for
commitment in construction projects amongst the
various stakeholders such as clients, professionals
and suppliers in ensuring that the construction
works meet the clients’ dynamic expectations
(Tang 2001). Value Management (VM) technique
was suggested as a useful tool for the teamwork
to enhance the commitment amongst construction
professionals. Construction professionals should
work with client and other stakeholders together
in the VM workshop for clarifying project
objectives, comparing design options and setting
project goals. However, it is still difficult o ensure
project participants implementing the specific
project goals in the real world, especially during
this economic recession and uncertain environment
in the industry. The study aims at identifying the
antecedents of commitments amongst construction
professionals in the industry in order to predict
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the normative commitment of professionals in
construction projects.

Allen and Meyer (1990) suggested three
distinguishable components of commitment
in the psychological aspect namely, affective,
normative and continuance commitments.
Affective Commitment (AC) denotes identification
with, emotional attachment to and involvement
in the organization. Continuance Commitment
(CC) denotes the perceived costs when staff
leaves the organization. Normative Commitment
(NC) reflects a perceived obligation to remain in
the organization (Meyer et al. 2001). These three
forms of commitment characterize an individual’s
relationship with the entity in question and have
implication for the decision to remain involved
with it.

Normative commitment (NC) reflects a perceived
obligation to maintain membership in the
organization. The underlying construct of NC
is that commitment is the totality of internalized
normative pressures fo act in a way which meets
organizational goals and interests (cf: Wiener,
1982). Such perceived feelings generally
motivate individuals to behave appropriately

Table 1  Hypothetical Antecedents of Commitment

and do what is right for the organization (Meyer
and Allen 1991). Employees with a high level
of NC remain in the organization because they
feel that they ‘ought to’ do so (Allen and Meyer
1990, 1994).

Based on the extensive literature review,
hundreds of studies examined the antecedents
of commitment. The wide range of antecedents
of commitment can be grouped into three
categories: (i) personal characteristics,
e.g., professional qualification, identification,
acceptance, belongingness, internalization,
etc.; (ii) Task-related characteristics, e.g., task
nature, role difficulty and assessment; and (iii)
organizational characteristics, e.g., senior
supportiveness, centralization of authority and
clarification (Mathieu and Zajac 1990). 26
hypothetical antecedents of commitment in the
construction value management process are
summarized in Table 1.

Due to the economic recession in Hong Kong, a
lot of professionals stay in an organization with
the CC rather than AC. In order to understand

Hypothetical Antecedents

Factors Variables
Personal Relationship, Professional membership,Goal acceptance,
Involvement, Belongingness, Goal specificity, Internalization,
Resistant to change, Role specificity, and Participation
Task-related Task nature, Task conflict, Task difficulty, and Assessment
Organisational Authority, Senior supportiveness, Clarification, Equity,
and Reward
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the existing uncertain environment and improve
the quality of construction projects, this study mainly
investigated the antecedents of commitment in
the construction projects, based on the identified

behavioral variables.

A general questionnaire survey was conducted fo

the construction professionals in Hong Kong in
2002-03, including project managers, architects,
civil / structural engineers, building services
engineers, quantity surveyors, etc. Each set of
questionnaire includes a four-page closed
questionnaire. Out of 120 questionnaires, 75 were
successfully returned in which 64 are valid for data
analysis in the study. 11 respondents were returned
with incomplete information and, thus, ignored in
the data analysis stage.

Table 2  Pearson’s Correlation of Normative Commitments and its Antecedents
Model Variables Unstandardized t Sig. R2 AR?
Coefficients (B) :
1 (Constant) 10.644 10.653 .000 22 228
v10 : Reward 0.976 4.288 .000
2 (Constant) 6.217 3.372 .001 317 .088
v10 : Reward 0.836 3.767 .000
v15 : Equity 1.228 2.800 .007
3 (Constant) 9.032 4.520 .000 .399 .082
v10 : Reward 0.979 4.542 .000
v15 : Equity 1.505 3.537 .001
v08 : Goal acceptance -1.004 -2.878 .006
4 (Constant) 7.548 3.975 .000 496 097
v10 : Reward 0.761 3.637 .001
v15 : Equity 1.309 3.294 .002
v08 : Goal acceptance -1.287 -3.862 .000
v04 : Role specificity 0.986 3.358 .001
5 (Constant) 2.184 0.780 439 545 .049
v10 : Reward 0.679 3.339 .001
v15 : Equity 1.369 3.591 .001
v08 : Goal acceptance -1.090 -3.319 .002
v04 : Role specificity 1.003 3.563 .001
V25 : Internalization 1.116 2.518 015
6 (Constant) 4.971 1.697 095 587 .042
v10 : Reward 0.815 4.008 .000
v15 : Equity 1.266 3.432 .001
v08 : Goal acceptance -1.075 -3.404 .001
v04 : Role specificity 0.801 2.828 .006
V25 : + Internalization 1.544 3.346 .001
V24 : - Internalization -0.960 -2.408 019
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Ordinary least squares forward stepwise multiple
regression analysis was used to predict the
normative commitment caused by behavioural
antecedents during the management process
(cf: Pallant 2001). Table 2 summarises the results,
showing that ‘reward’ (v12) was entered into the
equation at first, followed by ‘equity’ (v17), ‘goal
acceptance’ (v09), ‘role specificity’ (vO5) and two
‘internalization” variables (v27 and 28). The
result provides support for the prediction that
‘reward’ (v12) is predominantly associated with
the level of normative commitment, while the ‘role
specificity’ (vO5), ‘equity’ (v17) and ‘goal
acceptance’ (vO9) are also substantially related to
the normative commitment incurred in construction
management process (around 8-10% of variances).

Being a useful technique in exploring the predictive
ability of a set of independent variables (e.g.
antecedents) on a continuous dependent measure,
the results of regression analysis indicate that only
v12,v17,v09,v05, v28 and v27 are the antecedents
influencing the normative commitment of
construction professionals. Other possible related
antecedents such as professional membership,
relationship, clarification, authority, peer
influence, belongingness, task difficulty and

motive are excluded from the equation (refer to
Table 1).

Out of the 26 hypothetical antecedents,
6 antecedents including two variables in
personal factors and two variables in
organisational factors and three variables in

personal-related factor are significantly related
to the AC of construction professionals. This
suggests that the NC of professionals is
related to different types of behavioural
variables in the management process.

Role specificity has been positively correlated
to NC. Construction projects are normally
complicated and involve various professionals
within a limited period. A specific professional
role induces feelings of obligation to maintain
the project among professionals. Construction
professionals thus believe that it is the ‘right
and moral’ thing to do (Meyer and Allen 1991;
Wiener 1982) and, will to make an extra
effort in the project to achieve the project goal,
since they feel they ‘ought to do’ so.

In goal setting theory, personal value and motive
are the origins to stimulate individual’s behaviour
(Locke and Latham 1990). Normally, they
contribute a positive influence to the individual
behaviour and job performance, because
internalization aims at congruent personal
value with the team member’s value systems
(Becker et al. 1996). However, the study reveals
that either positive or negative internalization
can induce the NC among construction
professionals. Professionals in the construction
team will to attach to the project and devote
their job if they involve the NC in the project.

VM workshop provides an opportunity to the
participants in the decision process to identify
the best value (project goal), but it is meaningless
if the team members do not accept the common

Table 3  Antecedents of Normative Commitment in the Value Management Study

Value Engineering
Phases (SAVE 2004)

Antecedents of Normative Commitment

—> Equity *, Internalization *

1. | Information Role specificity *
2. | Function analysis —> Equity *

3. | Creative —> Equity *
4. | Evaluation

5. | Development

6. | Presentation

—> Internalization *, Reward *, Goal acceptance °
—> Internalization *, Reward *, Goal acceptance *

Note: * — Organizational factors; * - Personal factors
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goal and implement it according to the
schedule. Hence, goal acceptance has to be
established in the teamwork in order to ensure
that the defined goal will be implemented in
the actual process.

Apart from the personal-related variables, the
equation also indicates two organizational
variables (equity and reward) to predict the NC
of construction professionals. To ensure that the
outcome decided in the construction value
management study workshop is implemented in
the real world successful, the assessment method
should be fair and just in the analysis and the
evaluation phases of VM, as well as during
the post-VM study, while some reward system
(e.g., overtime payment, bounds, promotion, efc.)
can be discussed and developed in the VM study.
Of course, the whole team must ensure that all
members accept the project goal at the end of
workshop, as it will subsequently enhance the
working performance during the implementation
process. Antecedents of Normative Commitment
are allocated throughout the Value Management
study from the information phase to the
presentation phase (see Table 3).

It is interesting to note that NC can be not
predicted by any task-related variable for
construction professionals, though task difficulty
was found as one of the predicted variables for
the AC of construction professionals (Leung
and Sham 2004). Value management has a
beneficial to assist team members to understand,
expose and solve the task difficulties among
professionals in the workshop. Task difficult
requires construction professionals work together
for solving the problems well, but task-related
variables (nature/conflict/difficult) has no effect
to their obligation for the completion of task.

A comprehensive study on value management
provides us with valuable information to enhance
the goal commitment amongst project participants

throughout the entire management process. Three
forms of commitment have been identified in this
paper based on literature in organizational
behavior. NC concentrate the reason (ought) to
do the project.

This paper indicates that, out of 26 hypothetical
variables, 6 behavioral variables are found as
antecedents of NC for construction professionals.
It covers organization-related and personal-related
variables in the value management workshop for
construction projects. ‘Reward’, ‘role specificity’,
‘equity’, ‘goal acceptance’ and ‘internalization’
are critical antecedents to predict the NC of
professionals. Hence, specific organizational
system must be considered as a major problem
in the VM workshop. Facilitators have to identify
the role of professionals in the project in the
beginning of VM workshop and set up an equity
system among professionals in the analysis and
evaluation processes. Since the professional will
to devote their time and effort to finish the task in
any situation, it is not necessary for facilitators to
identify the personal and team values in the
workshop. A fair and just analysis / evaluation
approach and reward system should be adopted
during and after the VM workshop, in order to
ensure that the participants accepted the project
goals normatively and will to implement it in the
industry during the post-workshop stage.

The work described in this paper was fully
supported by a grant from CityU (Project No.
7001388).
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Comparative Study of Building
Performance Assessment Schemes
in Hong Kong

DCW Ho', KW Chau?, Y Yau?, AKC Cheung* and SK Wong?®

Having access to information is essential when one needs to make a decision to buy property or
renovate a building. However, information concerning the health, safety, and environmental
performance of buildings is not always readily available. This creates a need for building performance
assessment tools. This paper aims to compare the building performance assessment schemes available
for use in Hong Kong, namely The Hong Kong Building Environment Assessment Method (HK-BEAM),
The Intelligent Building Index (IBl), The Building Quality Index (BQI), and The Comprehensive
Environmental Performance Assessment Scheme for Buildings (CEPAS). Their similarities and differ-
ences are pinpointed and discussed in detail. The findings of this study will serve as a guide for
practitioners to decide on the schemes that best suit their purposes.

Building performance, Building labelling, Green buildings, Health and safety, Hong Kong

Information is essential for making consumption
and investment decisions related to property. For
example, people want a comfortable, safe, and
hygienic place to live. However, these aspects
are not always revealed during pre-transaction
property inspections. Some of the information is
technical in nature and homebuyers may not fully
understand the implications of certain building
design and management features. In some cases,
the cost of obtaining the information for purposes
of comparison is too high. The aim of building
performance assessment is to provide a path to
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channel the information to all interested parties.
These assessments would be helpful towards
revealing the quality of a building and facilitating
the screening process in the pre-fransaction stage.

At present, there are several building performance
assessment schemes that have been developed
based on Hong Kong’s unique situation, and are
now available for use locally. However, these
schemes are often portrayed as rival approaches,
and the emphasis tends to be placed on their
differences rather than similarities. Against this
background, there is a continuing need for
comparative research that seeks to clarify
interrelationships between alternative methods,
thus helping practitioners choose the most suitable
assessment scheme for addressing specific
aspects. Indeed, we believe that this comparative
study contributes significantly to the important
goal of improving decision making for users,
investors, and property and facility managers.
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There have been several building performance
assessment schemes developed or proposed for
use in the local context. These schemes include
the Hong Kong Building Environment Assessment
Method (HK-BEAM), the Intelligent Building
Index (IB), the Building Quality Index (BQl), and
the currently proposed Comprehensive
Environmental Performance Assessment Scheme
(CEPAS). An overview of these schemes is given
below.

The Hong Kong Building Environment

Assessment Method (HK-BEAM)
The HK-BEAM scheme was developed in 1996

by the Centre for Environmental Technology
Limited (HK-BEAM Society, 2004a; 2004b), and

Figure 1 The structure of the HK-BEAM

is now owned and operated by the HK-BEAM
Society. The approach and documentation in
the HK-BEAM was initially an adaptation of the
Building Research Establishment Environmental
Assessment Method (BREEAM), which originated
in the U.K." The scheme was then updated and
reviewed, the latest version of which was issued

in December 2004.

The structure of the HK-BEAM is organized around
'inputs', as represented in Figure 1. The inputs
are categorized into five performance aspects,
namely site, materials, energy, water, and indoor
environment quality (HK-BEAM Society, 2004aq;
2004b). Under each category, there is a list of
specified factors that would affect the quality of
the respective input. For example, the efficient
use of materials, sensible material selection, and
waste minimization can contribute to better
performance in the material input of the built
environment.

BUILT ENVIRONMENT

Site Material Water

Indoor
Environment
Quality

Energy

" The BREEAM was developed by the Building Research Establishment in the U.K (Baldwin, et al., 1998). There are other building
assessment schemes focusing on environmental issues available overseas, such as the Leadership in Energy and Environmental
Design in the U.S. (US Green Building Council, 2001), Green Building Tool in Canada (Cole and Larsson, 2002), and the

Comprehensive Assessment System for Building Environment Efficiency in Japan (Murakami, et al., 2004).
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The Intelligent Building Index (IBI)

The IBI was developed by the Asian Institute of
Intelligent Buildings (AlIB) in 2001 to assess building
intelligence (Asian Institute of Intelligent Buildings,
2005; Wong, et al., 2001). At that fime, it measured
building performance in terms of nine quality
environment modules, including environmental
friendliness, human comfort, and safety and
security measures (So and Wong, 2002). After
the outbreak of Severe Acute Respiratory Syndrome
(SARS) in 2003, an additional health and
sanitation module was added to enhance the
original framework. The IBI is essentially a design
tool providing guidance to designers as to what
constitutes an intelligent building, and acts as a
platform for assessing an intelligent building

objectively (So and Wong, 2002).

The Building Quality Index (BQlI)

The outbreak of SARS in early 2003 and
frequent fatal building-related accidents have
highlighted concerns over the possible dire
consequences of building neglect. In order to
promote proper building maintenance and
management of buildings through the use of
market forces, the Faculty of Architecture of the
University of Hong Kong developed a BQI to
distinguish those poorly performed buildings
from the good ones (Ho, et al., 2004). At
present, the BQI comprises two indices, namely
the Building Health and Hygiene Index (BHHI)
and the Building Safety and Conditions Index
(BSCI). With assistance offered by local professional
bodies and tertiary institutions, the Faculty
developed the BHHI and BSCI assessment
frameworks and carried out pilot schemes for
a sample of multi-storey private residential

buildings in Hong Kong during the summers of
2003 and 2004.

The hierarchy of the BHHI is presented in Figure
2. Atthe top is the objective (i.e., a healthy built
environment). It is then divided into Design and
Management on the second level. The Design
aspect of a building represents the ‘hardware’
of a building, which is usually hard to change
technically or economically once a building is

put into use (Ho, et al., 2004). On the other
hand, the Management aspect of a building
represents the ‘software’, which is dynamic and
relatively easy to change even after a building is
occupied. The classification of building factors
into Design and Management has the advantage
of dividing the factors into groups that are within
and beyond the control of the‘owners. This helps
owners identify the possible actions that could
be taken to improve the health and hygiene
standards of their buildings. The assessment
scheme was designed after an intensive workshop
was conducted with expert representatives from
key professional bodies and other universities.
The framework for the BSCl is very similar to that
of the BHHI, except for its focus on building-
associated risks and condition problems (Ho and
Yau, 2004). The assessment framework of the
BSCl is again classified into intrinsic Design and
controllable Management aspects, as shown in
Figure 3.

The Comprehensive Environmental
Performance Assessment Scheme for
Buildings (CEPAS)

In light of increasing public awareness of our
deteriorating natural and built environment, the
CEPAS was proposed as a standard yardstick
for determining the environmental performance
of buildings in Hong Kong (Hui, 2004). As a
green building labelling scheme initiated
under the 2001 Government Policy Objectives,
the CEPAS endeavours to address both physical
and human-related issues amongst the core
aspects of sustainability. While placing much
emphasis on traditional environmental
performances, such as energy, indoor air
quality, and the maintenance of building
services installations, the CEPAS also
considers other social-economic factors, such as
impacts on surroundings,communal interactions,
building economics, transportation, heritage
conservation, efc.

Eight performance categories were identified for
the CEPAS, which are Indoor Environmental
Quality (IEQ), Building Amenities, Resources Use,




Figure 2 Hierarchy of the BHHI
Source: Ho, et al., 2004
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Figure 3 Hierarchy of the BSCI
Source: Ho and Yau, 2004
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Loadings, Site Amenities, Neighbourhood
Amenities, Site Impacts, and Neighbourhood
Impacts. Also, the major sustainability
considerations at the building level were
incorporated (Hui, 2004). The IEQ, Building
Amenities, Site Amenities, and Neighborhood
Amenities are mainly human-related factors, while
the remaining categories are mainly physical
factors. The relationship among these
categories is illustrated in Figure 4.

Figure 4 Matrix of Performance Criteria for the CEPAS

Source: Hui, 2004

As the objectives of these building performance
assessment schemes diverge, they have different
features to suit their purposes. In the following
section, the four schemes reviewed above are
compared and their similarities and differences
are discussed. The comparison carried out is
based on the nature, purpose, and scope of
assessment, targeted building groups, stages of
building life-cycle involved, assessment
obijectivity, performance rating, factor weighting,
and the presentation of a final rating. A summary
of the comparison is given in Table 1.
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Comparison of the features of different schemes

ISSN 1812-3953

=
= y
= - | <
25 8|8
Nature of Voluntary o [ e | o | o
Assessment Mandatory
Purpose of Building labelling o o
Assessment | pyilding rating e | o
Residential buildings o [ o | o
Ta.rg.el' Non-residential buildings o | o °
Building —
Groups New buildings o (o | o | o
Existing buildings o e | o
Health and hygiene ® | o | o | O
Safety ®@ | o | o | @
Scope of :
PY—— Green issues e | o °
Comfort @ | o ®
Information technology @ | o
Planning o °
Stages of Design o | o | o | o
Building ,
Life-cycle Construction o | o °
Influenced Operation o | o
Demolition ° °
Assessment | Objective judgement L T T Y
Obijectivity Subjective judgement @ o o | O
Nature of Prescriptive-based e | o | o | o
Factors Performance-based e | o | o | o
Dichotomous scale o | o | o | o
Rating Scale | Llinear scale o | o
Non-linear scale o | o o
Equal weights °
Weighting of | preset different weights o
Fectors Weighted by expert panel e | o

Key: @ = Applicable;

e = Marginally applicable

| 14



Hong Kong Surveyor Vol 16(1), 47-58 June 2005 ISSN 1812-3953

Nature and Purpose of Assessment

All four schemes are not mandatory in nature.
While all of them are for benchmarking building
performance in various aspects, they serve
different purposes. The IBI and BQI are building
rating systems, while the HK-BEAM and CEPAS
are building labelling systems.? Moreover, unlike
the other building performance assessment
schemes, which aim for an in-depth assessment
of building performance, the BQI aims to
provide a low cost, objective, quick, and yet
balanced assessment of building attributes on the
health and safety of occupants. It is designed to
cover as many buildings as possible with limited
resources and within the shortest possible time.

Target Building Groups

The HK-BEAM and CEPAS cover all building types
in Hong Kong, be they new or old. However,
for both the HK-BEAM and CEPAS, only
single-ownership buildings are eligible for
assessment. Although the coverage of the IBI
with respect to building types is as wide as that
of the HK-BEAM and CEPAS, most of the
parameters measured under the IBI cater to new
developments only. It is noted that the objective
of the IBl is to provide a design tool to give
guidance to designers as to what constitutes an
intelligent building. In contrast, the BQI is
intended to classify the living environment of most
people in Hong Kong regarding health and safety
conditions. The BQI is tailored to multi-storey
residential buildings with multiple dwelling units
and co-owned common areas.

Scope of Assessment

Among the four schemes, the coverage of the IBI
is the widest in terms of scope of assessment. It
evenhandedly covers health and hygiene, safety,
energy efficiency, comfort, and high-technology
aspects. The HK-BEAM and CEPAS place their
emphases on the first three and four aspects,

respectively. The scope of the BQI is the most
focused among others, assessing only health and
safety issues.

Stages of the Building Life-cycle Assessed
As the HK-BEAM and CEPAS seek to measure
and label the performance of buildings over the
whole life cycle, the assessment spans from the
planning stage, through the design, construction,
commissioning, operation, maintenance, and
management stages, and finally to deconstruction.
In the BQI framework, assessment factors capture
some important aspects affecting the design, as
well as day-to-day maintenance and operations
during the occupancy phase of a building. Thus,
it has an influential impact on a project during
its design and operation stages. As
aforementioned, the IBI serves as a design tool,
and its impact is confined to the design stage of
a project. However, since there is a Construction
Process and Structure module in the IBI
assessment framework, the use of the scheme
could be extended to the construction stage.

Obijectivity of Assessment and the

Nature of Assessment Factors

Objective criteria for assessment were emphasized
in all the schemes under study. This provides a
common platform on which assessment can be
made easier and more straightforward,
eliminating possible subjective judgement due
to different assessors. For example, in the IBI,
the ratio of life-cycle cost to rent is an objective
judgement.

Obijective criteria are commonly used in all
schemes. Assessors’ subjective judgement is also
needed in both the IBl and BQI to rate the
performance of certain aspects of a building
during inspection. The major problem of
incorporating subjective judgement is the
inconsistency. In the BQI, inconsistency is reduced

2 According to the definitions provided by Larsson (2004), these two systems involve an assessment protocol for compiling an

overall building performance score. The only difference lies in the fact that more elements, like the implementation of the protocol

at the industry level by means of trained assessors, a training program for assessors, and a marketing program to publicize the

system to the industry, are included in a building labelling system.
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by providing a “scoring manual” to assessors, in
which scores could be assigned to a set of
descriptions illustrated with photos. This helps
an assessor rate the conditions of a building in
a more consistent manner. As for the CEPAS
and HK-BEAM, the use of subjective judgement
is very limited. The only exception to the CEPAS
and HK-BEAM is the assessment of innovative
design, which can bring bonus points to certain
assessment factor categories.

Another feature that distinguishes schemes
from each other is the use of prescriptive,
or performance-based, assessment factors. Factors
that are prescriptive in nature dictate how and
what should be assessed rather than only
specifying the objective to be achieved. For
instance, to minimize energy loss in a building,
we can assess the overall thermal transfer value
of the building (performance assessment) or check
if a particular type of heatinsulated material has
been used (prescriptive assessment). Both types
of assessment factor are common to all the
schemes studied.

Performance Rating

The purpose of a rating system is to convert the
raw data info a score so that we know about the
building performance for a particular area or
how many credits should be given to the building
factor being assessed. This is vital to all building
assessment and labeling schemes. Dichotomous
scale is common to all four schemes. In this scale,
the building factors are rated basically in
dichotomous yes-or-no answers. The benefit of
such a rating scheme is a reduction of the time
used for the assessment and a minimization of
the degree of subjectivity in the assessment
process.

In the IBI, HK-BEAM, and CEPAS, ratings for most
factors are not scalar. A building either satisfies
the requirement to receive credit or it fails to do
so. The building will be awarded credit even if
other criteria are substantially below par. The
implication is that an excellent graded building
can have several items that are substantially
below average.

On the other hand, most factors in the BQIl and a
few factors in the IBl are rated on linear scales.?
The use of linear scales can avoid the distortion
of information during the scaling or fransformation
process. By and large, the use of linear scales
allows for a finer differentiation of performance
grading, and can provide a more complete
picture of performance. In establishing the scales,
industry norms or relevant statutory provisions
are taken as reference points. In some
circumstances, more than two discrete
categories have to be allowed to give a finer
differentiation to building performance. In the
BQl, a five-point scale has been adopted - poor,
below average, average, above average, and
good. Such a scale helps ease subjective
judgments on both quantitative and qualitative
selection criteria, and it works well even for
inexperienced assessors (Schniederjans, et al.,
1995 and Baird, et al., 1996).

Weighting of Factors

Weightings represent the relative importance of
a building factor towards the overall goal of the
assessment. They affect the degree of influence
by each building factor on the overall result. The
factor weightings of the HK-BEAM are varied and
inherent. Or put it another way, the weightings
are determined by the maximum credits attainable
for these factors (Todd, et al., 2001). The
weightings can be changed by adding or
dropping factors under the assessment scheme
or adjusting the credits allocated to the factor.
Similarly, the relative importance of each factor
with respect fo the objective of each category is
determined inherently in the IBl. In particular,
however, different sets of predetermined weights
for the ten quality environment modules are
designated to buildings of different uses in the
IBI. For instance, “life cycle costing” is weighted
as 1 in residential buildings, but 5 in educational
institutions; “image of high technology” is

3 In a linear scale, the score of the factor is calculated based
on a linear projection from a predetermined reference point.

For example, the raw rates, ranging from X, to X,,, can be

10/
transformed to a continuous linear scale ranging from 1 to

10, or mathematically, [X, , X,,] = (1,10).

| BIHKS 06.05
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weighted as 3 in residential buildings, but 6.5 in
commercial (office) buildings. Therefore, by
changing the weightings, the IBI can be
configured to assess different building types.

While both the HK-BEAM Society and Asian
Institute of Intelligent Buildings have not mentioned
how their factor weightings are determined, the
BQI and CEPAS obtain the weightings from a
group of external experts with different
backgrounds. The experts’ options are elicited
because there is a general lack of objective
empirical scientific evidence? for determining the
relative importance of the effect of some aspects
of a building on its occupants and the
environment. In the CEPAS, each factor category
is allocated with a predetermined weighting,
which directly influences the cumulative
performance scores. These weighting factors
were developed from a consultation forum, held
in July 2003, which solicited opinions from local
building professionals, building user groups, and
green groups on the relative importance of
building performance issues.

In arriving at the final set of weightings in the
CEPAS, the experts were asked to assign
absolute weightings for each factor. Nonetheless,
it was difficult, if not impossible, for the experts
to provide a consistent weighting for each factor
once the number of factors to be considered is
large. Saaty (1980) stated that the intuitive and
cognitive capacities of human beings restrict the
maximum number of factors to be considered
simultaneously in order to achieve a consistent
result. In this regard, the weighting of each
factor in the BQI is pre-determined by expert
panels® using the Analytic Hierarchy Process
(AHP), which was developed by Saaty (1980).
The use of the AHP allows for more consistent
and reliable results regarding the relative

importance of the factors. This increases the
public’s acceptance of the results.

Assessment Procedures

The HK-BEAM requires building owners to
assume the initiative to approach HK-BEAM
assessors with their selected buildings for
evaluation. Owners provide detailed
information, at their own cost, for assessors to
complete the checklist. Assessments rely on the
accuracy of information supplied by owners.
Assessors validate the data and appraise the
project using HK-BEAM criteria. A Provisional
Assessment Report is then produced listing those
credits that have been achieved and potential
performance areas that can be improved. Owners
can take assessors’ proposals and pursue further
credits before submitting their buildings for final
assessment. The validity of certification lasts for
five years. The assessment and certification
processes of the CEPAS are more or less the same
as those of the HK-BEAM. The validity of assessment
results for the operational stage of existing
buildings in the CEPAS also lasts for five years.

As the aim of the BQI is to give a general
appraisal of all residential buildings in Hong
Kong, this cannot be achieved by solely relying
on voluntary participation from building owners.
Owners’ input is viewed as necessary, but should
not be the only input in the assessment procedure.
Instead, most of the information is obtained from
publicly available sources. For example, building
design is assessed by gathering information from
approved building plans kept by the Buildings
Department.® In order to reveal actual conditions,
a building survey will also be carried out.
Inspection will be confined to common areas of
the building so that it will not be necessary to
seek consent from every individual owner. An
appraisal of the performance of the building

4 One example of obtaining weighting through scientific research is the calculation of the total energy embodied in the building

material used.

5 Several workshops were carried out between 2003 and 2005 to collect views from experts on the relative importance of different

building factors to the health and safety performance of residential buildings.

6 Acknowledgement has been made to the Buildings Department for facilitating the retrieval and copying of plans for the BQI Pilot

Scheme conducted in 2003 and 2004.
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management agent is also required, but it is limited
to the information related to normal building
operations such as incident records, as-built
drawing, and post-occupancy surveys. Therefore,
the costs to be borne by owners are frifling.

Applicants for a building performance assessment
sometimes may disagree with the assessment
results. Therefore, an appeal mechanism
becomes essential to address the grievances of
these applicants. Among the schemes, appeal
processes are provided in the HK-BEAM, and
have been proposed for the BQI and CEPAS.
On the other hand, there are no explicit

assessment, certification, and appeal procedures
for the IBI.

Every nation or city has its unique environmental,
ecological, social, cultural, economical, and
technological conditions. Given the importance
of a building performance assessment scheme fo
a society, it is necessary to devise an assessment
scheme that is pertinent to its specific purposes
(e.g. sustainability and the health and safety of
the built environment) and specifically adapted
to deal with local conditions.

The IBI, HK-BEAM, and CEPAS consider a wide
variety of factors, which are put into different
categories. Yet, their comprehensiveness comes
with high implementation costs. Therefore, it is
more suitable as a design guide for developers
and designers. The relatively low-cost and simple
assessment procedures of the BQI make it the
most advantageous for large-scale first ‘screening’
of building performance in health and safety
aspects. The government or organizations
managing a large portfolio of properties can
make use of the BQI to classify multi-storey
residential buildings according to their health and
safety conditions. As for the HK-BEAM and
CEPAS, they cover more or less the same factors
with specific concentrations on green building
issues, and their assessment methods are similar.
They are apt for labelling buildings that excel in
environmentally friendly performance. Unlike the

other three schemes, the IBl takes a balanced
view of different categories of building factors,
and hence does not have a sharp focus.
Therefore, the IBI best serves as a set of design
guides for high-quality buildings in terms of
various aspects.

The study revealed that the objectives, target
groups, assessment procedures, and resources
required differ among the four schemes. The
comparison suggests that these schemes do not
necessarily compete with, but rather complement,
each other, with each scheme serving different
purposes.
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PRC, UK, HKSAR, Jan, Feb, Mar, 4m, 5ft,

Abstract

Drop 2 line spaces and type ABSTRACT in bold,
full caps, 12 point size and centred. In next
line, type the content of the Abstract in
10-point size, indent 3cm on both margins,
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left and right justified.

Abstract should be a single paragraph outlining
the aims, scope and conclusion of the paper. It
should be no more than 300 words in length.

Keywords

Drop 2 line spaces and type KEYWORDS in
bold, full caps, 12-point size, left justified. Type
the keywords in the next line and indent 3cm on
both margins, left and right justified. Suggest
approximately 5-10 keywords and spaced by
commas.

Main Text

Drop 2 line spaces before typing each of the
above topics. The text should be in single space,
single column, 3cm indent on both margins, left
and right justified, and 12-point size. Paragraphs
are not fo have any indents. Any abbreviations

used should be defined.

Section headings are in bold and full caps. No
blank line between the heading and the first line
of text. Separate paragraphs in each Section
with one blank line. There should be two blank
lines before each Section.

Equations should be centred, with a space line
above and below. Font size same as the text.
Use only those mathematical symbols
supported by the Microsoft Word.

All graphs, tables, diagrams, maps, pictures and
other illustrations must be labelled. They should
be as close as possible to their reference in the
text.

References and headings of tables should
appear above the table. Tables are to be centred
on the page. Leave one blank line before the




table heading and one blank line after the table.

[llustrations are to be centred, with the
reference and caption printed below the figure.
Footnotes appear at the bottom of the page where
they are cited, numbered and in 10 point size.
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Drop 2 line spaces and type REFERENCES in
bold, list all bibliographical references in
alphabetical order with name of authors at the
end of the paper. For clarity purpose, each
reference should be in 12-point size, left and right
justified, 3cm indent on both margins for the first
line and 3cm indent on the left margin for the
second and following lines. When referring to
them in the text, type the corresponding
reference number in square bracket, for
example: [Stewart R. (2001)].
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Surname and initials of Author(s), (year of
publication), Paper title, Journal title, Journal
volume: issue, pages. Example:

Stewart R. (2001), The Spatial Data Infrastructure:
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For books
Surname and initials of Author(s), (year of
publication), Book title, Publisher. Example :

Blachut C.D. (1979), Urban Surveying and
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Submission of an article for publication implies
the transfer of the copyright from the authors to
the HKIS upon acceptance and all authors are
required fo sign a Transfer of Copyright Form.
The final decision of acceptance rests with
the Editor. Authors are responsible for all
statements made in their papers.

Any affiliation with or involvement in any
organization or entity with a direct financial
interest in the subject matter or materials discussed
in the manuscript should be disclosed in an
attachment. Any financial or material support
should be identified in the manuscript.
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