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Disclaimer 
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take any responsibility on the overall design of the building and any damages caused.  
 
In case of discrepancy between the Chinese translation and the original English text, the 
English edition of The Intelligent Building Index Manual shall prevail.  
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Preface 
 
Asian Institute of Intelligent Buildings (AIIB) is the first non-profit making organization in Asia 
that comprises individuals and companies in the region committed to promoting public 
understanding and industry adoption of the principles and technologies of the intelligent building 
(IB).  AIIB has established its Singapore Chapter in 2004, and will soon establish further 
chapters in Asian cities like Tokyo, Kuala Lumpur, Seoul, Taipei and cities in Mainland China.  
The Institute was officially established in December, 2000 and it has the following missions: 
1. To develop Asia’s definition and standards for IBs. 
2. To act as an independent certification authority for IBs through the use of The Intelligent 

Buildings Index (The IBI). 
3. To educate and promote to the community benefits of IBs. 
4. To work with international counterparts to bring Asia up to date on developments related to 

IBs. 
 
AIIB consists of two major committees - The Council and the Executive Committee and other 
mission-based Sub-Committees.  There are two kinds of corporate members, namely Founding 
Member and Ordinary Member.  Representatives of all Founding Members and of the City 
University of Hong Kong form the Council.  Every three years, Founding and Ordinary 
members will elect new Council members.  The Council is the policymaking body that controls 
the direction of development and operation of the Institute.  Personnel nominated by the 
Council forms the Executive Committee.  It is responsible for the daily operation, the financial 
and the technical activities of the Institute.  For individuals, there are five kinds of membership, 
namely Fellow, Member, Associate, Graduate Member and Student Member. 
 
AIIB adopts an official definition of IB, “An Intelligent Building is designed and constructed 
based on an appropriate selection of Quality Environment Modules to meet the User's 
Requirements by mapping with the appropriate building facilities to achieve a Long-Term 
Building Value.”  Based on this official definition, AIIB is able to develop the world’s first 
quantitative and comprehensive assessment method for an IB, called The Intelligent Building Index 
(The IBI).  All buildings, existing or under construction, can be assigned The IBI which is a score 
within the range from 1 to 100.  “100” means that it is a perfect IB while “1” means that it is 
certainly a non-IB.  The IBI is further categorised into ten indices based on the ten Quality 
Environment Modules, namely Green Index, Space Index, Comfort Index, Working Efficiency 
Index, Culture Index, High-tech Image Index, Safety and Structure Index, Management Practice and 
Security Index, Cost Effectiveness Index and Health and Sanitation Index respectively. 
 
The draft IBI manual was published in May, 2001 and the formal IBI manual Version 2.0 was 
published in October 2001.  Copies were distributed to government departments, professional 
institutions and leading organizations in the construction industry.  Seminars were held to 
introduce the concept of The IBI to colleagues in the industry.  Invaluable comments were 
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received from Architectural Services Department, HKSAR; Electrical and Mechanical Services 
Department, HKSAR; Environment, Transport and Works Bureau, HKSAR; Environmental 
Protection Department, HKSAR; Housing, Planning and Lands Bureau, HKSAR; Urban 
Renewal Authority, HKSAR; American Society of Heating, Refrigerating and Air-Conditioning 
Engineers, Hong Kong Chapter; The Hong Kong Construction Association Ltd.; The Hong Kong 
Federation of Electrical and Mechanical Contractors Limited and The Hong Kong Institution of 
Engineers.  Those comments formed the foundation for us to prepare this version of The IBI 
Manual, Version 3.0, which will be used by AIIB in the coming years.   
 
The IBI manual version 3.0 is revised in accordance with the feedbacks from our auditors and 
assessors, and comments from the industry.  The major revisions are: 
♦ Types of buildings are revised to include “Hotels” and delete “Transportation Terminals”; 
♦ Weighting of modules for different types of buildings are revised with better presentations; 
♦ Revise those elements to become measurable during the course of audit; 
♦ Remove some elements that are difficult to obtain solid answers during audit; 
♦ Delete elements relating to the “Construction Process” module; 
♦ Revise the Module 7 from “Safety and Security Index” to “Safety and Structure Index”; 
♦ Revise the Module 8 from “Construction Process and Structure Index” to “Management 

Practice and Security Index”; 
♦ Add the Module 10, “Health and Sanitation Index”; 
♦ All scores in each element are revised to a maximum of 100. 
♦ Indicate at ‘Remark’ columns of “building disciplines” and “means to find out information”. 

 
The revisions will offer greater practicality and better presentation.  The deletion of “Construction 
Process” was mainly due to the fact that it is very difficult to obtain construction information after 
the building has been built.  To be practical, the index with the practical elements in “Management 
Practice” is introduced.  With the implementation of Index 10 “Health and Sanitation” in January 
2004, the response from building property management are extremely good.  Index 10 applications 
to residential buildings are particularly popular as a measurement tool for healthy buildings. 
 
The new IBI manual Version 3.0 is believed to be a much practical document in the field of 
Intelligent Buildings with the characteristic of easy to use, easy to understand and easy to calculate. 
 
In the next sections, a better presentation of the ten modules and elements give rise to better 
understanding of the index and a better illustration of the IBI calculation.  Although The IBI 
Manual is a bilingual document, the interpretation of each clause shall refer to English version.  
 

Dr Leonard K.H. Chow 
Chairman of Executive Committee, AIIB 

Author of IBI Manual Version 3.0 
January, 2005 
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IBI Arithmetic 

 
To calculate the overall Intelligent Building Index (IBI), it is recommended to follow the following 
parts in the coming section. 
 
Part A: The IBI Model 
 
Part B: Weighting of Modules for Different Types of Buildings 
 
Part C: Building Rankings by IBI Score 
 
Part D: How to calculate the Overall IBI? 
 
Part E: Work Example 
 
Part F: Further Illustrations 
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Part A: The IBI Model 
 
                        Modules                                       Elements 

 

M1: Green 

M7: Safety & Structure 

M3: Comfort 

M2: Space 

M8: Management Practice & 
Security  

M9: Cost Effectiveness 

M10: Health & Sanitation 

M6: High-tech Image 

M5: Culture 

M4: Working efficiency 80 

50 

18 

38 

13 

31 

32 

1 

40 

75 

 
Intelligent 
Building 

Index 
I 

Element: 378 
Module: 10 
Index: 1 
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Part B: Weighting of Modules for Different Types of Buildings 

 
M1 = The Green Index 
M2 = The Space Index 
M3 = The Comfort Index 
M4 = The Working Efficiency Index 
M5 = The Culture Index 
M6 = The High-tech Image Index 
M7 = The Safety and Structure Index 
M8 = The Management Practice and Security Index 
M9 = The Cost Effectiveness Index 
M10 = The Health and Sanitation Index 

 
      Table A, Weighting (Y) 

Type of Building M1 M2 M3 M4 M5 M6 M7 M8 M9 M10

Commercial (office) Buildings 7 8.5 7.5 9 6 8.5 6.5 7 6 8 

Hospitals 7 5 7 6 2 4 8 7.5 1 9 

Residential Buildings 6.5 2 9 4 7 2 7 8 3 9 

Hotels 4 6 9 5 4 7 6.5 8 3 8 

Educational Institutions 7 8.5 6.5 9 8 5 6.5 6 4 8 

Commercial (office) Buildings 商用辦公樓
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Y
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Hospitals 醫院
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Residential Buildings 住宅樓
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Hotels 酒店
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Educational Institutions 教育機構
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Part C: Building Rankings by IBI Score 

 
     Table B, Building Rankings 
 

IBI Score Ranking Description 

80 – 100 A Distinction Building 
60 – 79.9 B Credit Building 
50 – 59.9 C Fair Building 
1 – 49.9 D To be improved 
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Part D: How to Calculate the Overall IBI? 
 

1. Before calculating the overall Intelligent Building Index (I), we need to calculate the 10 

Modules scores (M1 to M10).  To calculate each M score, we need to get the score of 

individual element x .  The scores of x  are available from the building audit. 

 

2. To begin with M1, there are 75 elements, x 1 to x 75 are readily available. 

 

3. M1 is calculated by using this formula: 

  
    w1     w1
w1+…+w75 w1+…+w75

 
M1 = 

 

x 1  …
 

x 75  

                

   where  w1 is the weight corresponding to x1, 

      w75 is the weight corresponding to x75. 

 

4. Similarly, M2 to M10 are calculated using the general formula M. 

  
w1 w1

w1+…+wn w1+…+wn
 

Mn = 
 

x 1  …
 

x 75  

               ……M 

   where  w1 is the weight corresponding to x1, 

      wn is the weight corresponding to xn. 

                         n  is the number of elements under module Mn.

 
 Note:  If any element that is not applicable, the score x is reset to 1 and  
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                    The corresponding weight w is reset to 0. 
 

5. Having all the M1 to M10 calculated, we can proceed to the calculation of I using the formula 

below. 

           ……I 

101

10

101

1

...10...1 ... YY
Y

YY
Y

MMI ++++=

    where  Y1 is the weight corresponding to M1, 
       Y10 is the weight corresponding to M10. 
                         Y is obtained from Table A in Part B. 
 
 Note: The weights Y 1 to Y 10 depend on the type of building and can be 

found in the Table A above. 
 
6. An Excel spreadsheet is sufficient to perform the whole calculation. 
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Part E: Work Example 
 

The Green Index, M1, of the AIIB Office Tower (hypothetical) 
 

The Green Index, M1, is composed of 75 elements: x1, x2, …, x75

 
 Assessment 

(say) 
 * Weights  

x1 = The 1st element of 
Green Index: 

The existence of green 
features 

74 

w1 = Weight of x1

9 

x2 = The 2nd element 
of Green Index: 

Lifts and escalators: 
energy consumption 

69 

w2 = Weight of x2

2 

… … … 
 … 

x75 = The 75th element 
of Green Index: 
Special features 

recommended by the 
assessor 

65 

w75 = Weight of x75

7 

  751 ... ww ++  
 

358 

751

75

751

1

...
75

...
11 ... ww

w
ww

w

xxM ++++=

*Refer to weightings of individual elements for the Green Index 
 
 

The Green Index of AIIB Office Tower: 
 

63.6865...6974 358
7

358
2

358
9

1 ==M  

 

Similarly, the remaining 9 index modules M2 to M10 can be calculated. 
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The Overall IBI , I, of the AIIB Office Tower (hypothetical) 

 

 
 Assessment 

 
 * Weights  

M 1 = The Green Index 68 Y 1 = Weight of M1 7 
M 2 = The Space Index 73 Y 2 = Weight of M2 8.5 
M 3 = The Comfort 

Index 
75 Y 3 = Weight of M3 6.5 

M 4 = The Working 
Efficiency Index 

82 Y 4 = Weight of M4 9 

M 5 = The Culture 
Index 

74 Y 5 = Weight of M5 8 

M 6 = The High-tech 
Image Index 

69 Y 6 = Weight of M6 5 

M 7 = The Safety and 
Structure Index 

71 Y 7 = Weight of M7 6.5 

M 8 = The Management 
Practice and 
Security Index 

66 Y 8 = Weight of M8 6 

M 9 = The Cost 
Effectiveness 
Index 

79 Y 9 = Weight of M9 4 

M 10 = The Health and 
Sanitation Index 

77 Y 10 = Weight of M10 8 

  101 Y...Y ++  
 

68.5 

101

10

101

1

Y...Y
Y

10Y...Y
Y

1 ... ++++= MMI

* Refer to Table A: Weightings for Commercial (office) buildings 
 

The Overall IBI of AIIB Office Tower: 
 

54.7377796671697482757368 5.68
8

5.68
4

5.68
6

5.68
5.6

5.68
5

5.68
8

5.68
9

5.68
5.6

5.68
5.8

5.68
7

==I  
 
From Table B in Part C, I having 73.54 score is under Building Ranking B, “Credit Building”.
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Part F: Further Illustrations 
Within each index, there is a long list of ELEMENTS that may be services, technologies or passive 
items.  An assessor can make use of the conversion formula(e) of each element to arrive at a score 
of that particular element within a range from 1 to 100.   There is a weight, within the range from 
1 to 9, for each element.  The assessor can combine all elements to arrive at the score of that 
particular index by using the simple mathematics as detailed in the previous sections.  The weights 
are highlighted in the tables where you can find the name and number of each element, the 
explanation and the conversion formulae.  With the ten indices in mind, the assessor can arrive at 
the final IBI.  It is our goal that The IBI can form a truly open, objective and impartial platform for 
the assessment of IBs and it is hoped that all assessors can arrive at more of less the same IBI for the 
same building based on this manual.  This manual is written for different types of buildings 
although it is easier to implement measurements based on all elements in commercial office 
buildings.  
 
One advantage of using the Cobb-Douglas Utility function to compile an index is that when an 
element is not applicable to a certain building, the assessor can just omit it and the overall IBI 
will be unchanged.  It is identical to putting a weight of “0” for that particular element.  
However, the assessor must put this down in his/her report of assessment.  For a building which 
serves as residence and offices at the same time must be treated as two separate buildings with 
different functions and hence two IBIs will be arrived at.  According to our experience of 
assessment, buildings with a score from 80 to 100 can be awarded “distinction buildings”; 
buildings with a score from 60 to 79.9 can be awarded “credit buildings”; buildings with a score 
from 50 to 59.9 can be awarded “fair buildings”.  Improvement must be done on buildings with 
a score from 1 to 49.9.  Authorized auditors will be responsible for the measurements on site 
while authorized assessors will go through the reports submitted by the authorized auditors and 
recommend the final IBI and the final grade for the endorsement and certification of AIIB.   

 
The assignment of weights is different for the same Quality Environment Module or Index for 
different types of buildings.  Therefore, two buildings can only be compared among themselves 
by using The IBI only if they are of the same type.  It is not fair and unsuitable to compare an 
office building with a hospital even though they have got the same IBI.  Of course, one is free 
to compare two buildings of the same type by referring to the nine indices of the nine Quality 
Environment Modules as well so that a more detailed analysis can be carried out. 
 
For each conversion formula, we are referring to the general and average performance 
everywhere inside the whole building.  Unless specifically remarked, the assessor is 
recommended to take one point of measurement within a floor area of 5,000 m2 on a random 
basis.  For a building with total floor area smaller than 20,000 m2, at least four points of 
measurement must be sampled randomly.  The conversion formula is then applied to the 
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average of values of all sampled points of this building.  Since the points are chosen randomly, 
measurements related to all elements under all indices, unless specifically remarked, can be done 
at the same point in order to improve efficiency of the assessors.  There are basically three types 
of formulae. 

 
The first type is of the form: [a , b] to (x , y) where “a” and “b” are descriptions bearing clear 
meanings of the element, e.g. the existence of a certain system or the non-existence of a certain 
device etc. “x” and “y” are scores which are real numbers within the range between 1 and 100.  
The formula means that a score of x will be awarded to the element if the value of it is equal to 
“a” and a score of y will be awarded to the element if it is equal to “b”.  This type of formulae is 
of a discrete nature.  Of course, there may be more than two values in each formula, depending 
on the nature of the element. 
 
The second type is of the form:  [a .. b] to (x .. y).  This type of formulae is of a continuous 
nature.  It means that the score is calculated based on a linear projection or mapping from the 
raw value of the element within the range from “a” to “b” to the range of score from “x” to “y” 
where “x” and “y” are scores within the range from 1 to 100.  Technically speaking, the 
technique of interpolation is being used here. 
 
The third type is of the form: [excellent , good , fair , worst] to (x1 , x2 , x3 , x4) or [good , fair , 
bad] to (x1 , x2 , x3) where the x’s are real numbers within the range from 1 to 100.  This type 
refers to element where the meaning is sometime quite vague or abstract in nature with a large 
range of grey levels.  The human judgment of the assessor has to be relied on.  Therefore, this 
type of formulae usually comes with an explanation or some guidelines to aid the assessor to 
arrive at the most reasonable decision.  Normally, “excellent” means the best that can be 
achieved using current technologies while “worst” means nothing has been done related to this 
element.  These two are not ambiguous.  “good” means better than average while “fair” means 
poorer than average.  Therefore, AIIB will provide training to assessors to make them qualified 
and professional enough to make an intelligent decision.  It is believed, and actually our 
objective, that all authorized assessors will arrive at the same decision for the same element of 
the same building.  We have already tried our best to minimize the frequency of appearance of 
this type of formulae but the world is very often not so clear cut. 
 
The IBI Manual is open to the general public.  Therefore, everybody is free to obtain an IBI for 
his/her own premises.  However, this IBI will most likely not be endorsed by AIIB.  
Authorized Auditors and Authorized Assessors have been trained by AIIB.  Those who would 
like to have a certificate on The IBI issued by AIIB should employ Authorized Auditors to carry 
out the assessment exercise and then submit a detailed report to independent Authorized 
Assessors.  Once the endorsement by Authorized Assessors is accepted by AIIB, a formal 
certificate will be issued indicating the rank of the building as well as the date when the 
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certificate is issued.  The IBI of a particular building is therefore time dependent and hence the 
certificate issued by AIIB always includes the date of award.  Therefore the IBI should have 
reflected the general performance and characteristics of the building right from the design stage 
until the moment when its assessment is carried out.   
 
In the “Remark” section of each module, there are abbreviations.  The first abbreviation 
represents the “building discipline”.  Please refer to the key below. 
 
    A   Architectural 

S   Structural 
G   General  

ME(A)   M&E(ACMV) 
ME(E)   M&E(Electrical) 
ME(F)   M&E(Fire & Services) 
ME(L)   M&E(Lift & Escalators) 
ME(P)   M&E(Plumbing) 
   Ac   Acoustics 
    E   Environmental 
 
The second abbreviation in the “Remark section” of each module represent “means to find out 
information”.  Please refer to the key below. 
 
RD    From Reports & Drawings 
 C    From Client 
 V    From Visit on site 
 T    From Test on site 
PJ    From Professional Judgment 
LB    From Log Book 
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2. Space Index  
Weight Remarks 

2.1 Area per person 
 
Linked to 3.1, 4.1 
[8-12 m2/person .. 16 m2/person or above] to (100 .. 10) 
[8-12 m2/person .. 4 m2/person or below] to (100 .. 10) 
 

9 [A], [RD] 

 It is believed that a normal office building should accommodate one person per eight to 
twelve square meters of area.  If the building is too densely populated or too sparsely 
populated, it is either a non-comfortable condition or a waste of space.  This value is 
estimated by dividing the estimated total number of occupants of the building by the total 
GFA of it. 
 

2.2 Average width of corridor  
 
Linked to 3.2, 4.2, 7.8 
[2 m or above .. 1 m] to (100 .. 50) 
 

7 [A], [RD] 

 To provide an efficient environment for people to move around the building, the corridors, 
at least the common ones, must be as wide as possible.  Here, a ratio of A divided by B 
where A is the sum of products of width and length of each corridor inside the building and 
B is the sum of the length of every corridor.  
 

2.3 Accommodation : Average usable area in percentage of total 
GFA 
 
Linked to 3.3, 4.3  
[80% .. 90% or above] to (100 .. 40) 
[80% .. 50% or below] to (100 .. 40) 
 

6 [A], [RD] 

 A building must provide as much space as possible for the real purpose of the building, i.e. 
working or entertainment etc.  The usable area is more important than the GFA.  This 
clause seems to be a little bit in conflict with item 2.2 but the design must take care of both 
issues.  The total usable area of the whole building is to be evaluated and this sum is 
divided by the total GFA of the whole building.  Here, the usable area refers to the area for 
the real purpose of the building.  That means, common corridors, lift lobbies and 
hoistways, plant rooms etc. should not be included.  Lean structure can improve the score 
of this item.  
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Weight Remarks 

2.4 Circulation for the disabled  
 
Linked to 7.10, 8.14 
[full compliance with the 1997 design manual , full compliance 
with the 1984 design manual , otherwise] to (100 , 50 , 10) 
 

4 [A], [RD] 

 The mandatory requirements of 1997 design manual for the disabled must be referred to 
the following aspects, and more, must be considered:  
 

 Dimension of the circulation area 
 Provision of ramp 
 Disabled friendly lifts 

 

2.5 Aid provided by the building management to the disabled 
 
Linked to 8.1 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2 [G], [C] 

 This clause is something related to the service provided by the management staff of the 
building to the disabled.  It is a subjective judgement and therefore, it is left to the auditor 
to determine. 
 

2.6 Carpark and transportation : Number of carpark space 
 
Linked to 4.62 
[full compliance with Table 2.6 , partial compliance by at least 
50% or compliance with more than 1.5 times that of 
recommendation of Table 2.6 , otherwise] to (100 , 50 , 10) 
 

7 [A], [RD] 

 Whether carpark is adequate is a very important feature of an intelligent building, in 
particular, when the building is at the sub-urban area.  Even though the building is at the 
city centre, the provision of adequate carparks is also critical to the efficiency of the 
building.  The following Table 2.6 will be of use. 
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Table 2.6  Parking and loading/unloading requirements 

Types of Development Parking Requirements Loading / Unloading Requirements

Private Development  
Zone 1 Areas 

1 car parking space per 4-7 
flats. 

Minimum 1 for good vehicles within 
the site for every 800 flats. Subject to 
a minimum of 1 for each housing 
block.  
 

Private Residential  
Zone 2 Areas 

1 car parking space for each 
flat or every 100m2 of gross 
floor area, whichever is the 
fewer. 
 

 

Private Residential  
Zones 3 and 4 Areas 

Minimum 1.5 car parking 
spaces for each dwelling. 
 

 

Hospitals 1 car parking space for every 3 
to 12 beds.  2-5 spaces should 
be allocated for disabled 
visitor parking.  8 additional 
parking spaces (9m x 3m) for 
ambulances for hospitals with 
Accident and Emergency 
(A+E) departments.  For 
hospitals without A+E 
departments, 3 additional 
parking spaces (9m x 3m ) for 
ambulances. 

1 lay-by for taxis and private cars to 
be provided under cover for every: 
(i) 80 beds, or part thereof, in 

hospitals with A+E departments;
(ii) 160 beds, or part thereof, in 

hospitals without A+E 
departments. 

 
1 lay-by (7m x 3m) for PLBs for 
every:     
(i) 200 beds, or part thereof, in 

hospitals with A+E departments;
(ii) 400 beds, or part thereof, in 

hospitals, without A+E 
departments. 

 
At hospital with A+E departments, 2 
lay-bys for ambulances.  At hospitals 
without A+E departments, 1 to 2 
lay-bys for ambulances.  All lay-bys 
to be under cover. 
 
1 to 3 lay-bys for MGVs/ HGVs. 
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Office For the first 15 000m2 GFA :1 

car space per 150 - 200m2 
GFA; 
Above 15 000m2 GFA :1 car 
space per 200 - 300m2 GFA. 

1 loading/unloading bay for goods 
vehicles for every 2,000 to 3,000m2, 
or part thereof, of gross floor area. 
For sites of at least 5,000m2 net site 
area, 1 picking up/setting down 
lay-by for taxis and private cars for 
every 20,000m2, or part thereof, of 
gross floor area. 
 

Hotels 1 car space per 100 rooms. 0.5 - 1 goods vehicle bay for every 
100 rooms. 
 

 0.5 - 1 car space per 100 seats 
for hotels with convention 
centres and banquet facilities.

Lay-by for taxi and private cars:  
< 299 rooms: min. 2; 
300-599 rooms: min. 3; 
> 600 rooms: min. 4. 
Lay-by for single-deck tour buses: 
<299 rooms: min. 1; 
300-899 rooms: min. 2-3; 
>900 rooms: min. 3. 
 

 
Weight Remarks 

2.7 Carpark and transportation : Location of carpark 
 
Linked to 4.63 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

7 [A], [PJ] 

 The location of carpark inside an intelligent building is also critical.  The best choice is to 
have carpark at the basement of the building, served by basement elevators to the main 
terminal.  Also, the design of the carpark spaces must suit the convenience of the 
occupants.  The distance to the most remote carpark space inside the carpark from the 
basement lifts must be considered.  It is excellent if such a distance is 300 m or below.  It is 
a subjective issue and the decision of the auditor is relied on. 
 

2.8 Carpark and transportation : Ventilation of carpark 
 
Linked to 4.64 
[20 AC/hr or above .. 15 AC/hr .. 10 AC/hr or below] to  
(100 .. 60 .. 10)  
 

2 [ME(A)], [RD] 

 Ventilation rate to the carpark is important to keep the carpark at a reasonable temperature, 
in particular, during peak summer and to maintain a low density of poisonous gas.  It is 
important to the health of the occupants.  Ventilation rate is measured in total number of air 
changes per hour. 
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Weight Remarks 

2.9 Carpark and transportation : Lighting of carpark  
 
Linked to 4.65 
[200 lux or above .. 50 lux or below] to (100 .. 40) 
 

2 [ME(E)], [T] 

 The carpark must be adequately illuminated for the safety of the drivers and pedestrians. 
The average lux level of the carpark is to be measured. 
 

2.10 Carpark and transportation : Security of carpark 
 
Linked to 4.66, 8.6 
Area of coverage of under continuous monitoring = score in 
percentage.  If no CCTV is provided, score of 10 will be given. 
An extra 20 can be added to the total score if the car plate number
recognition system is available. 
 
[80 – 100% coverage .. 10% coverage] to (80 .. 10) 
 

1 [ME(E)], [C/RD]

 The percentage of total area of the carpark under CCTV monitoring can be used to indicate 
the security of the carpark.  If a car plate number recognition system is installed so that 
every car when entering the carpark has its car plate number recognised automatically, 
extra score can be given to this clause. 
 

2.11 Carpark and transportation : Space of carpark  
 
[full compliance of the following Table 2.11 , otherwise] to  
(100 , 50) 
 

7 [A], [RD] 

 Table 2.11 gives a guideline related to the recommended size of a carpark. 
 

 
Table 2.11 Space of carpark 

Type of vehicle Length (m) Width (m) Minimum Headroom (m) 

Private cars, Taxis and Light 
vans 5 2.5 2.4 

Light goods vehicle 7 3.5 3.6 
Coaches and Buses 12 3.0 3.8 
Medium/Heavy goods 
vehicle 11 3.5 4.1 

Container vehicles 16 3.5 4.5 
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Weight Remarks 

2.12 Carpark and transportation : Ease of access to main public 
transport terminals  
 
Linked to 4.67 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3 [A], [RD] 

 Main transport terminals refer to public bus terminals, underground terminals and ferry 
terminals etc.  It is difficult to say whether it is easy to get to the nearby public transport 
terminal or not.  The judgement of the auditor is relied on. 
 

2.13 Carpark and transportation : Number of loading and 
unloading areas for taxis, cargo vehicles and private cars 
 
Linked to 4.68 
[full compliance , otherwise] to (100 , 50) 
 

5 [A], [RD] 

 Table 2.6 is referred to.  This is also a kind of indication whether the building is easily 
accessible by public transportation means. 
 

2.14 Flexibility for installing new false ceilings and floor utilities 
for a totally different use 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

9 [A], [RD] 

 This is one of the most important features of an intelligent building.  Design must offer full 
flexibility for the occupants to re-install new false ceilings and floor utilities at any area 
inside the building with ease.  Since it is rather subjective, the judgement of the auditor is 
relied on.  Some guidelines are listed here.  If the re-installation of a 1,000 m2 floor space 
can be completed within 7 days, that is excellent.  If it takes 30 days or more, it is a worst 
design. 
 

2.15 Flexibility for re-partitioning  
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

9 [A], [RD/C] 

 Re-partitioning for a different use inside an intelligent building is very common and the 
design must fit this purpose with ease.  It is a subjective judgement but the following
guidelines are helpful.  The cost of re-partitioning per GFA can be estimated.  The works 
include walls, partitions, air-conditioning, electrical services, lighting, communication, 
fire services and LAN etc.  If it is required to re-partition wet wall and do 100% re-ducting 
and re-wiring, that is the worst design.  If the works just involve re-partitioning modular 
dry walls and no re-ducting is required, i.e. the wiring configuration just needs to be 
re-programmed, that is excellent.  
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Weight Remarks 

2.16 Flexibility of internal re-arrangement of personnel 
 
[10 minutes or shorter .. 1 hour .. 2 hours .. 0.5 day .. 1 day .. 1.5 
day .. 2 days or longer] to (100 .. 90 .. 80 .. 50 .. 30 .. 20 .. 10)  
 

9 [A], [RD/C] 

 Other than re-partition and re-installation of false ceilings and floor utilities, it is often for 
people inside an office to change their seats due to deployment, secondment or promotion. 
Such change must be facilitated inside an intelligent building.  The average time to swap 2 
officers on a random basis can be estimated and the score can be given accordingly. 
 

2.17 Building provision for high-tech equipment  
 
Linked to 4.77, 6.36 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

8 [A], [RD] 

 Considerations should include spare riser space, spare plant space, spare conduits, 
adequate floor loading, headroom, raised floor, false ceiling etc.  
 

2.18 Special feature(s) recommended by the auditor  
 
Score determined by the auditor  
 

5-9  

 Contribution of the weight of this element must not exceed 5% of the sum of weights of all 
elements under this index.  
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3. Comfort Index            
Weight Remarks 

3.1 Area per person 
 
Linked to 2.1, 4.1 
[8-12 m2/person .. 16 m2/person or above] to (100 .. 10) 
[8-12 m2/person .. 4 m2/person or below] to (100 .. 10) 
 

8  

3.2 Average width of corridor 
 
Linked to 2.2, 4.2, 7.8 
[2 m or above .. 1 m] to (100 .. 50) 
 

3  

3.3 Average usable area in percentage of total GFA 
 
Linked to 2.3, 4.3 
[80% .. 90% or above] to (100 .. 40) 
[80% .. 50% or below] to (100 .. 40) 
 

3  

3.4 Lift : Vibration 
 
Linked to 1.11 
Horizontal vibration:  
[0.15 m/s2 or higher .. 0.08 m/s2 .. 0.04 m/s2] to (20 .. 50 .. 100) 
Vertical vibration:  
[9.8 m/s2 .. 9.88 m/s2 .. 9.95 m/s2 or higher] to (100 .. 50 .. 20) 
The above limits apply to lifts with speeds up to 4 m/s.  Lifts 
having speeds above this value will be subject to increased 
vibration limits.  For lift speeds in the range 4-7 m/s, a multiplier 
of 1.5 may be used for all acceleration level limits. 
 

6  

3.5 Lift : Acceleration and deceleration 
 
[0.8 m/s2 or below .. 5 m/s2 or above] to (100 .. 5) 
 

8 [ME(L)], [RD] 

 A typical trip of a lift car from the ground floor to the top floor of a building usually 
consists of five steps, i.e. standstill, acceleration, rated speed operation, deceleration and 
standstill.  Common occupants should feel comfortable if both the acceleration and 
deceleration are being kept below a value about one sixth of the gravitational acceleration, 
i.e. 9.8 m/s2. 
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Weight Remarks 

3.6 Lift : Average illumination   
 
[5 lux .. 100 lux] to (10 .. 100) 
[300 lux .. 100 lux] to ( 30 .. 100) 
 

8 [ME(L)], [T] 

 The measurement of illumination should be at floor level inside the car. If glare or 
non-uniformity exists, the auditor can deduct at most 30 marks from the score. 
 

3.7 Lift : Air change  
 
[20 AC/hr or above .. 10 AC/hr or below] to (100 .. 10) 
 

8 [ME(L)], [RD] 

 Good ventilation inside the lift car is important to ensure health and comfort of the 
passengers, in particular, when the lift car is in a halt.  Normally, the hoistway is well 
ventilated by openings to the machine room at the top while the machine room is located 
above the roof so that fresh air can freely move in and out through big louvres.  When the 
lift cars are travelling up and down, the piston effect can bring fresh air into the hoistway. 
Fresh air from gaps at landing doors of all floors can also move in and out of the hoistway. 
Ventilation into the lift car is normally by a fan locating at the ceiling of the car. 
 

3.8 Lift : In-car noise  
 
Linked to 1.8 
[45 dBA .. 66 dBA .. 80 dBA] to (100 .. 50 .. 1) 
 

7  

3.9 Lift : Lobby noise  
 
Linked to 1.9 
[45 dBA or lower .. 65 dBA or higher] to (100 .. 30) 
 

7  

3.10 Lift : Machine room noise  
 
Linked to 1.10 
[audible at the nearest common area/occupied area , otherwise] to 
(10 , 100) 
 

7  

3.11 Lavatory and provision of appliances : Number 
 
Linked to 4.12 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3 [ME(P)], [V/PJ] 

 Table 3.11 gives guidelines on the design of lavatories.  It is a subjective matter and the 
judgement from the auditor is relied on.  Normally inside a lavatory, there must be at least 
one closet cubicle for the disabled.  The auditor can consider upgrading the score if there is 
provision of executive toilets and showers facilities.  
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Table 3.11  Guidelines for lavatory design  
Type of fitment No. of male persons employed or likely to be employed and 

No. of fitments to be provided therefore 
 

Watercloset fitments Less than 100, 1 such fitment for every 25 such persons,  
or part thereof. 
More than 100, 5 such fitments and 1 additional such fitment 
for every 50 such persons, or part thereof, over 150. 
 

Urinals 10-50 inclusive, 1 such fitment.  
More than 50, 2 such fitments and 1 additional such fitment 
for every 50 such persons, or part thereof, over 100. 
 

 
No. of females employed or 
likely to be employed 
 

No. of watercloset fitments 

1-10 inclusive 1 
 

11-25 inclusive 2 
 

More than 25 3 and 1 additional watercloset fitment for every 25 such 
persons, or part thereof, over 50. 
 

 
No. of male persons 
employed or likely to 
be employed 

No. of lavatory 
basins 

No. of female 
persons employed or 
likely to be 
employed 
 

No. of lavatory 
basins 

Less than 100 1 for every 25 such 
persons, or part 
thereof. 
 

Less than 100 1 for every 25 such 
persons, or part 
thereof. 

More than 100 5 and 1 additional 
lavatory basin for 
every 50 such 
persons, or part 
thereof, over 150. 
 

More than 100 5 and 1 additional 
lavatory basin for 
every 50 such 
persons, or part 
thereof, over 150. 
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Weight Remarks 

3.12 Lavatory and provision of appliances : Location 
 
Linked to 4.15 
[30 m or below .. 90 m or above] to (100 .. 10) 
 

7 [ME(P)], [V/PJ] 

 Lavatories must be located to suit the convenience of occupants as far as possible.  The 
estimation here is based on the distance that an occupant needs to walk in order to reach 
the nearby lavatory from anywhere inside the building. 
 

3.13 Lavatory and provision of appliances : Cleanliness 
 
Linked to 4.13 
[very clean , normal , very dirty] to (100 , 50 , 10) 
 

6 [ME(P)], [V/PJ] 

 It is subjective and the decision of the auditor is relied on.  In particular, the existence of 
bad odour is a sign of “very dirty”.  
 

3.14 Lavatory and provision of appliances : Flushing system 
  
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

4 [ME(P)], [V/PJ] 

 It is subjective and the decision of the auditor is relied on.  The auditor can look at this 
clause based on the refilling speed, the flow rate of the flushing system and of course, 
whether the system is automatic or not.  
 

3.15 Lavatory and provision of appliances : Fresh water supplies
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

5 [ME(P)], [V/PJ] 

 It is subjective and the decision of the auditor is relied on.  The auditor can look at this 
clause based on the flow rate of the potable water supply system, the cleanliness of water 
and of course, whether the system is automatic or not. 
 

3.16 Lavatory and provision of appliances : Provision of 
consumables 
 
Linked to 1.22 
[none , non-recycled paper , recycled paper , rolling towel , dryer] 
to (5 , 20 , 40 , 80 , 100) 
 

7  

 Here, the consumables inside the lavatory, tissues being one typical example, are referred 
to.  It is subjective and the decision of the auditor is relied on. 
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Weight Remarks 

3.17 Lavatory  provision of appliances : Repair of water system 
 
[all fine , 1-5 failures , otherwise] to (100 , 50 , 10) 
 

5 [ME(P)], [LB] 

 Even though facilities have been provided, water supply (both fresh and flush) is a key 
dominating factor to ensure the lavatory is fully functional.  Five male and five female 
lavatories are randomly selected within the building where the water supply at each tap or 
toilet there is checked.  Failure with water supply from one tap is considered one failure.
 

3.18 Thermal comfort : Temperature and Relative Humidity  
 
Linked to 1.24, 4.16 
[T < 19  or RH < 20% .. T = 2℃ 2–24  and RH = 40℃ –60% .. T > 
27  or RH > 80%] to (10 .. 100 .. 10)℃  
 

9  

3.19 Thermal comfort : Indoor air quality  
 
Linked to 1.25, 4.17, 7.22, 8.27 
[excellent class , good class , failure of 2 items in good class , 
failure of 4 items in good class , failure of 6 items in good class , 
failure of 8 items in good class , failure of 10 items in good class , 
complete non-compliance] to (100 , 80 , 60 , 50 , 40 , 30 , 20 , 1)
 

5 [ME(A)], [RD/T]

3.20 Thermal comfort : OTTV 
 
Linked to 1.26 
[OTTV ≤ 15 W/m2 .. OTTV ≥ 80 W/m2] to (100 .. 10) 
 

5  

3.21 Ventilation and air conditioning : Amount of fresh air 
changes per second  
 
Linked to 1.35 
[9.5 litres/s/occupant .. 15 litres/s/occupant] to (100 .. 5) 
[9.5 litres/s/occupant .. 1 litre/s/occupant] to (100 .. 5) 
 

8  

3.22 Ventilation and air conditioning : Noise level  
 
Linked to 1.41 
[NC 45 or below .. NC 50 .. NC 65] to (100 .. 90 .. 10) 
 

7  
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Weight Remarks 

3.23 Ventilation and air conditioning : Frequency of breakdown  
 
[MTBF = 3 months or above .. MTBF = 1 month or below] to 
(100 .. 10) 
 

2 [ME(P)], [LB] 

 Frequent breakdown of the HVAC systems can seriously affect human comfort.  Here, the 
average mean time between failures (MTBF) of each piece of equipment, say chiller, fan, 
pump, air handling unit, primary air unit, cooling tower etc., inside the HVAC system is 
used to evaluate the frequency of breakdown. 
 

3.24 Ventilation and air conditioning : Special ventilation for some 
areas, e.g. kitchen, restaurant and toilet measured in air 
changes per hour 
 
Linked to 1.32 
[20 AC/h .. 15 AC/h] to (100 .. 50) 
 

5  

3.25 Ventilation and air conditioning : Odour and freshness of 
indoor air 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2 [ME(P)], [V/PJ] 

 It is based on the auditor’s olfactory and common senses. 
 

3.26 Ventilation and air conditioning : Contamination of chilled 
and condensing water by virus, bacteria or other 
contaminants 
 
Linked to 1.43 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

4  

3.27 Ventilation and air conditioning : Access for erection and 
maintenance  
 
Linked to 1.45 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

1  

3.28 Ventilation and air conditioning : Appearance  
 
Linked to 1.46 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2  
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Weight Remarks 

3.29 Ventilation and air conditioning : Condensate drain water 
leakage  
 
Linked to 1.47 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2  

3.30 Ventilation and air conditioning : Cleanliness  
 
Linked to 1.48 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2  

3.31. Lighting : Adequate daylighting  measured in average 
daylight factors 
 
Linked to 1.51, 4.18 
[3% or above .. 0%] to (100 .. 10) 
 

5  

3.32 
 

Lighting : Permanent artificial lighting average power 
density 
 
Linked to 1.52, 4.19 
[25 W/m2 or lower .. 40 W/m2] to (100 .. 10) 
 

1  

3.33 Lighting : Appearance of finishes of lighting 
 
Linked to 4.20 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

7 [ME(E)], [PJ] 

 This clause refers to the external appearance of all lighting fittings from a normal 
occupant’s point of view.  All light fittings inside the building are being assessed.  It is 
rather subjective and the judgement of the auditor is relied on. 
 

3.34 Lighting : Average colour temperature 
 
Linked to 1.56 
[corresponding to 555 K .. 450 K] to (100 .. 10) 
[corresponding to 555 K .. 700 K] to (100 .. 10) 
 

5  

3.35 Lighting : Colour rendering 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

4 [ME(E)], [PJ] 

 Colour rendering is the appearance of an object in terms of its colour as sensed by the 
human occupants.  For office spaces, all natural colours of objects within the building 
should be preserved as far as possible.  It is rather subjective and thus, the judgement of the 
auditor is relied on.   
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Weight Remarks 

3.36 Lighting : Cleanliness  
  
Linked to 4.22 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

5 [ME(E)], [PJ] 

 This is a sense of feeling as perceived by the auditor regarding the general cleanliness of 
all light fittings.  That is important from a comfort point of view. 
 

3.37 Lighting : Noise from luminaries  
 
[audible , otherwise] to (5 , 100) 
 

7 [ME(E)], [PJ] 

 Sometimes, noise is generated from the light fittings.  That is strictly forbidden in an 
intelligent building.  It is totally unacceptable if the noise is just audible from anywhere 
inside the building. 
 

3.38 Lighting : Maintenance factor  
 
Linked to 1.57, 4.23, 8.3 
[90% or above .. 50%] to (100 .. 50) 
 

2  

3.39 Lighting : Ease of control  
 
Linked to 1.58, 4.24 
[automatic control , timer control , manual control] to  
(100 , 60 , 30) 
Add 20 to lighting with dimming control  
 

2  

3.40 Lighting : Glare  
 
Linked to 4.27 
[glare index = 12 or below .. glare index = 25 or above] to  
(100 .. 10) 
 

8 [ME(E)], [T/RD]

 Glare is particularly troublesome when human comfort is considered.  The glare index is 
used to estimate the amount of glare in the building.  Here, an average value is estimated. 
If it is a time consuming job, ten rooms are randomly chosen and the glare indices of them 
are evaluated and averaged. 
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Weight Remarks 

3.41 Lighting : Suitability for the task  
 
Linked to 4.26 
[full compliance with the CIBSE guide .. average deviation by 
more than 50%] to (100 .. 10) 
 

8 [ME(E)], [RD] 

 For the level of illumination, the requirements deviate significantly from room to room 
and from task to task, hence compliance with CIBSE lighting guide being a strong 
recommendation.  Here, the lux level at individual room is measured and compared with 
that listed in the Code for Interior Lighting: 1994 published by CIBSE.  The building will 
get a score of 10 if the average deviation from the handbook is more than 50%. 
 

3.42 Lighting : Window shape and position  
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3 [A], [PJ] 

 The position and shape of each window is considered by the auditor from an architectural 
point of view. 
 

3.43 Lighting : Colour matching of the finishes  
 
Linked to 4.28 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

5 [A], [PJ] 

 This clause refers to the colour matching between the light fittings and the internal finishes 
of the built environment.  It is just a sense of feeling as judged by the auditor. 
 

3.44 Access : Entrance width 
 
Linked to 4.70 
[10 persons or above .. 1 person or below] to (100 .. 10) 
 

4 [A], [RD/T] 

 This clause refers to the main entrance of the building.  The number of occupants that can 
enter the building at the same time is used to give the score for this clause.  An intelligent 
building should allow a large group of people to enter or exit at the same time as a means 
of ease of entrance and exit.  
 

3.45 Access : Operating time of the building 
 
Linked to 4.71 
[24 hrs * 7 days .. 10 hrs * 5 days or less] to (100 .. 40) 
 

4 [G], [C] 

 If the building is always open to the occupants, that will offer so much convenience.  Of 
course, a good security or access system must be available.  Here, the total number of 
hours per week is used to assess this clause. 
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Weight Remarks 

3.46 Acoustics : Indoor ambient noise level 
 
[LAeq = 45 dB(A) or below .. LAeq = 60 dB(A) or above] to  
(100 .. 10) 
 

5 [AC], [T] 

 The overall sound level is measured as an equivalent continuous sound level by LAeq. LAeq
means steady state A-weighted sound level over a specified time interval.  Normally, a 
period of eight hours can be used to assess the loudness of an acoustic environment.  Once 
again, ten areas within the building are chosen on a random basis to carry out the 
measurement while the average value is used for this clause. 
 

3.47 Colour 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

5 [A], [C/PJ] 

 Human beings are very colour sensitive.  Colour of an indoor environment can seriously 
affect the mood of the occupants.  However, different colours are suitable for different 
areas for different purposes.  The paper “Indoor lighting design incorporating human 
psychology”, by So A. T. P. and Leung L. M., published in Architectural Science Review, 
Vol. 41, No. 3, 1998, pp 113 – 124, is a relevant reference.  It is left to the auditor to make 
the final judgement. 
 

3.48 Entertainment facilities  
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

7 [G], [C/PJ] 

 In some countries, like Japan, entertainment facilities within an office building are 
necessary because the officers tend to stay in the building from very early in the morning 
till very late in the evening.  However, this practice is not common in the western 
countries.  In Hong Kong, it is getting more and more popular.  Entertainment facilities 
include restaurants, cafes, health clubs, lounges, sky gardens, podium gardens, roof 
gardens, vending machines, pantries etc, for informal gathering meals and relaxation.  It is 
left to the auditor to make the final judgement because it is quite subjective whether the 
facilities are appropriate and sufficient. 
 

3.49 Provision of a lobby lounge on every floor 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

7 [A], [RD/C] 

 The lobby lounges should include seats, vending machines and specially ventilated 
smoking rooms. 
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Weight Remarks 

3.50 Special feature(s) recommended by the auditor  
 
Score determined by the auditor  
 

5-9  

 Contribution of the weight of this element must not exceed 5% of the sum of weights of all 
elements under this index.  
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4. Working Efficiency Index       
Weight Remarks 

4.1 Area per person 
 
Linked to 2.1, 3.1 
[8-12 m2/person .. 16 m2/person or above] to (100 .. 10) 
[8-12 m2/person .. 4 m2/person or below] to (100 .. 10) 
 

9  

 The net area occupied by each occupant seriously affects the working efficiency of the 
occupant inside an office building.  It is almost impossible for an occupant to work 
efficiently if only a small table is provided and that’s all.  The area per person, in principle, 
should be as large as possible.  However, if it is too large, it will be a waste of space. 
 

4.2 Average width of corridor  
 
Linked to 2.2, 3.2, 7.8 
[2 m or above .. 1 m] to (100 .. 50) 
 

7  

 The average width of corridor is important for the convenience of movement of occupants 
between units or rooms of the same floor or even between units of different floors.  Hence, 
the average width should be as large as possible.  However, if it is too large, it will be a 
waste of space. 
 

4.3 Average usable area in percentage of total GFA 
 
Linked to 2.3, 3.3 
[80% .. 90% or above] to (100 .. 40) 
[80% .. 50% or below] to (100 .. 40) 
 

6  

4.4 Lift and escalators : Existence of AI based supervisory 
control 
 
Linked to 6.17 
[yes , no] to (100 , 50) 
 

5 [ME(L)], [RD/V]

 Vertical transportation systems within an intelligent building is one of the most important 
building services systems related to working efficiency of human occupants because 
people need to go to work, to move round the building for works and to leave the building 
after works.  A modern elevator system can ensure fast circulation of the population by 
using new group supervisory control systems.  These systems very often can learn the 
traffic patterns of the general population by possessing some artificial intelligence (AI) 
based control algorithms and switch itself to modes that optimally fits the requirements on 
a real-time basis to shorten the waiting time and journey time and increase the overall 
handling capacity.  Numerical figures are assessed in the following clauses.  In this clause, 
only the existence of AI based algorithms is considered.  
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4.5 Lift and escalators : Provision of in-car information display 
system 
 
[yes , no] to (100 , 50) 
 

2 [ME(L)], [V] 

 Information is important to modern business.  Passengers take tens of seconds to arrive at 
their destination floors and they basically have nothing to do when they are riding inside a 
car.  The provision of in-car information display can allow the passengers to get the most 
up-dated information such as weather reports, important news and real-time economic 
figures etc. 
 

4.6 Lift and escalators : Handling capacity in percentage of total 
population  
 
Linked to 1.3 
Ordinary lift:  
[15% .. 30%] to (100 .. 20) 
[15% .. 5%] to (100 .. 20) 
Sky lobby life: 
[20% .. 5%] to (100 .. 20) 
For a lift bank serving a sky lobby having a passenger handling 
capacity not less than 20%, a score of 100 will always be given.
 

5  

4.7 Lift and escalators : Journey time  
 
Linked to 1.5 
[40 s or below .. 120 s] to (100 .. 10) 
 

4  

4.8 Lift and escalators : Waiting time  
 
Linked to 1.6 
[30 s or below .. 90 s] to (100 .. 10) 
 

5  

4.9 Lift and escalators : Location  
 
[maximum distance from anywhere to the nearby lift group at a 
typical floor = 30 m or below .. 90 m or above] to (100 .. 10) 
Add 10 scores if cargo/goods lifts are provided for the 
transportation of goods and equipment between floors. 
 

5 [ME(L)], [T/V] 

 Even though the hardware and software of the elevator system are satisfactory, the service 
is not favourable if every time when an occupant wants to take a lift, he or she needs to 
walk miles away.  The lifts should be distributed around the building as uniform as 
possible, i.e. preferably, there are lifts everywhere if the floor area is large.  Here, the 
maximum distance from anywhere inside the building to the nearby lift group is used to 
evaluate this clause. 
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4.10 Lift and escalators : Servicing and repair 
 
Linked to 8.2 
[2 times of out-of-service/month or less .. 10 times or 
more/month] .. (100 .. 10) 
 

4 [ME(L)], [LB] 

 A good elevator system should keep its frequency of out-of-service as low as possible. 
Only monthly or half-monthly shutdown due to routine maintenance is acceptable.  Here, 
the number of out-of-services due to routine maintenance, repair or other kinds of ad hoc 
servicing per month is a good indicator of the overall condition of the lift system.  Data can 
be collected from the maintenance logbook normally kept inside the machine room.  Here, 
any lift group within the whole building can be required to. 
 

4.11 Lift and escalators : Modernisation 
 
[brand new lifts or escalators or with major alterations within the 
past 3 years .. major alterations 15 years ago , otherwise] to  
(100 .. 50 , 10) 
 

3 [ME(L)], [C/PJ] 

 It is normally recommended that a modernisation exercise is to be conducted for any 
elevator system having an age of 15 years.  The CIBSE Guide D on Transportation 
Systems in Buildings published in 2000 can be referred to.  Here, all lifts and escalators 
installed inside the building are assessed by using an averaging view. 
 

4.12 Lavatory and provision of appliances : Number 
 
Linked to 3.11 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2  

4.13 Lavatory and provision of appliances : Cleanliness  
 
Linked to 3.13 
[very clean , normal, very dirty] to (100 , 50 , 10) 
 

4  

4.14 Lavatory and provision of appliances : Operational 
 
[all lavatories together with consumables are fully available , all 
lavatories are available but not all consumables , some lavatories 
unavailable] to (100 , 50 , 10) 
 

4 [ME(P)], [T] 

 It is from the user’s point of view.  When the lavatory is operational, that means it is open 
to the general public.  Even though every lavatory is operational in the building, the 
consumables inside may not be fully available.  Ten lavatories are randomly assessed 
within the whole building. 
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4.15 Lavatory and provision of appliances : Location 
 
Linked to 3.12 
[30 m or below .. 90 m or above] to (100 .. 10) 
 

5  

4.16 Thermal comfort : Temperature and Relative Humidity  
 
Linked to 1.24, 3.18 
[T < 19℃ or RH < 20% .. T = 22–24℃ and RH = 40–60% .. T > 
27℃ or RH > 80%] to (10 .. 100 .. 10) 
 

8  

4.17 Thermal comfort : Indoor air quality  
 
Linked to 1.25, 3.19, 7.22, 8.27 
[excellent class , good class , failure of 2 items in good class , 
failure of 4 items in good class , failure of 6 items in good class , 
failure of 8 items in good class , failure of 10 items in good class , 
complete non-compliance] to (100 , 80 , 60 , 50 , 40 , 30 , 20 , 1)
 

5 [ME(A)], [RD/T]

4.18 Lighting : Adequate daylighting measured in average 
daylight factors 
 
Linked to 1.51, 3.31 
[3% or above .. 0%] to (100 .. 10) 
 

1  

4.19 Lighting : Permanent artificial lighting average power 
density 
 
Linked to 1.52, 3.32 
[25 W/m2 or lower .. 40 W/m2] to (100 .. 10) 
 

1  

4.20 Lighting : Appearance of finishes of lighting 
 
Linked to 3.33 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

4  

4.21 Lighting : Uniformity of lux level  
 
[5%/metre or lower .. 50%/metre or higher] to (100 .. 10) 
 

8  

 In order to ensure a good working environment provided to the occupants, the illumination 
level inside the indoor environment must be as uniform as possible, notwithstanding its 
absolute average lux level.  A lux meter can be used to measure the changes in lux level 
within a distance of 1 metre at a vertical height of 1.3 m above the floor level.  Random 
checking at every floor needs to be carried out and the average value is adopted. 
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4.22 Lighting : Cleanliness  
 
Linked to 3.36 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3  

4.23 Lighting : Maintenance factor  
 
Linked to 1.57, 3.38, 8.3 
[90% or above .. 50%] to (100 .. 50) 
 

2  

4.24 Lighting : Ease of control  
 
Linked to 1.58, 3.39 
[automatic control , timer control , manual control] to  
(100 , 60 , 30) 
Add 20 to lighting with dimming control  
 

6  

4.25 Lighting: Attractive design  
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3 [A], [PJ] 

 If all light fittings are of attractive design, the occupants will feel more comfortable and 
the productivity can be enhanced. 
 

4.26 Lighting : Suitability for the task  
 
Linked to 3.41 
[full compliance with the CIBSE guide .. average deviation by 
more than 50%] to (100 .. 10) 
 

8  

4.27 Lighting : Glare  
 
Linked to 3.40 
[glare index = 12 or below .. glare index = 25 or above] to  
(100 .. 10) 
 

9  

4.28 Lighting : Colour matching of the finishes 
 
Linked to 3.43 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2  
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4.29 High tech : Electric power outlets 
 
Linked to 6.1 
[three 13A power outlets/person or more .. one 13A power 
outlets/two persons or less] to (100 .. 20) 
 

9 [ME(E)], [RD] 

 13A electric power points are important for the occupants to use portable electric 
appliances such as chargers, additional lights, notebook computers and even pencil 
sharpeners etc. 
 

4.30 High tech : Electric power supply 
 
Linked to 6.2 
[spare 100A three phase supply/1000m2.. spare 10A three phase 
supply/1000m2] to (100 .. 20) 
 

6 [ME(E)], [RD] 

 Modern intelligent buildings are heading towards electronic and electrical styles. 
Adequate electric power supply to every floor is critical to the overall productivity of the 
building. 
 

4.31 High tech : Broad band internet - Ethernet 
 
Linked to 6.3 
[1 Ethernet access point/occupant .. 0.1 Ethernet assess 
point/occupant] to (100 .. 10)  
 

7 [ME(E)], [RD] 

 The availability of a backbone and local area network (LAN) for all occupants to assess 
broad band Internet facilities and Intranet inside the building is a must in modern 
intelligent buildings. 
 

4.32 High tech : Broad band internet - Existence of fire wall 
 
[yes , no] to (100 , 10) 
 

7 [ME(E)], [RD] 

 The provision of a building-based firewall for virus proof and hacking protection is 
important. 
 

4.33 High tech : Broad band internet - Workstation 
 
Linked to 6.4 
[1 workstation/occupant .. 0.1 workstation/occupant] to  
(100 .. 10)  
 

3 [ME(E)], [RD/V]

 The number of workstations with LAN access per occupant must be evaluated.  These may 
not be provided by the building owners but by the tenants themselves.  
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4.34 High tech : Broad band internet – Transmission rate inside 
building 
 
Linked to 6.5 
[10 Mbps or higher/occupant .. 1.5 Mbps or lower/occupant] to 
(100 .. 30) 
 

7 [ME(E)], [RD] 

 The transmission rate of the LAN inside the building is critical in ensuring the business 
transactions within the building and the data communication between individuals within a 
company can be efficient enough. 
 

4.35 High tech : Broad band internet – Transmission rate outside 
building 
 
Linked to 6.6 
[20 Mbps or higher .. 56 kbps] to (100 .. 30) 
 

6 [ME(E)], [RD] 

 The transmission rate outside the building to the wide area network is taken into account 
of. 
 

4.36 High tech : Broad band internet – IP address per staff 
 
Linked to 6.7 
[1 unique IP address/staff or more .. 0.1 IP address/staff or less] to 
(100 .. 10) 
 

3 [ME(E)], [RD] 

 IP address is important to uniquely and correctly identify the owner of it, i.e. the user of it, 
in the Internet world.  The provision of a unique IP address to every occupant inside the 
building is useful but not very important.  This should be centrally allocated. 
 

4.37 High tech : Availability of multi-media facilities such as video 
on demand and image communications etc. 
 
[yes , no] to (100 , 50) 
 

3 [ME(E)], [RD] 

 Here, it is left to the judgement of the auditor regarding the availability of multi-media 
facilities for the occupants. 
 

4.38 High tech : Public address system 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

5 [ME(E)], [RD] 

 It is a very subjective clause and the judgement of the auditor is relied on to give a fair 
ranking on the overall public address system of the building. 
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4.39 High tech : Voice mail and music for telephone system 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

6 [ME(E)], [PJ/T] 

 Voice mails for leaving messages to an occupant when he/she is not at his/her seat are 
important to the working efficiency.  If both voice mail and background music are 
available, that is excellent.  If voice mail is available, that is good.  It is left to the 
judgement of the auditor. 
 

4.40 High tech : Intranet management system  
 
Linked to 6.8 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

6 [ME(E)], [RD/PJ]

 Intranet is a key facility in a modern intelligent building.  An Intranet management system 
must be established for efficient data communication within the building.  It is left to the 
auditor to judge whether the system is satisfactory or not. 
 

4.41 High tech : Satellite conferencing or high speed video 
conference by a superhighway 
 
Linked to 6.9 
[available , unavailable] to (100 , 50) 
 

3 [ME(E)], [RD/PJ]

 Conferencing is important for real-time meeting between occupants inside the building 
and occupants inside another building either locally or overseas.  Either satellites or 
cross-ocean fibre optics can be considered effective means for the communication. 
 

4.42 High tech : Office automation  
 
Linked to 6.10 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

8 [ME(E)], [V] 

 Here, fax, network printers, data servers inside most offices are considered.  Since these 
kinds of tenant service are usually provided by the tenants, a random assessment to ten 
tenants in the building will be good enough to make a decision on this clause. 
 

4.43 High tech : Security control automation at main entrances 
 
Linked to 6.11, 8.4 
[extensive use of biometric i.e., finger print or retina recognition , 
extensive use of access card , key pad , manual control , no 
control at all] to (100 , 90 , 70 , 50 , 5) 
 

8 [ME(E)], [RD/V]

 Different technologies can be utilised to control people entering and leaving the building 
at main entrances.  The most advanced one is fingerprint or retina recognition while the 
most primitive one is “no-control”. 
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4.44 High tech : Area monitored by CCTV  
 
Linked to 6.12, 8.5 
[Score equals to the percentage of common area monitored by 
CCTV , No CCTV at all] to (100 .. 1) 
 

6 [ME(E)], [RD/V]

 All public area inside an intelligent building must be monitored by CCTV cameras.  The 
percentage of public and common area inside the whole building being monitored by the 
CCTV system can reflect the ranking of this clause. 
 

4.45 High tech : Usage of electronic payment  
 
Linked to 6.13 
[yes , no] to (100 , 10) 
 

2 [ME(E)], [RD/V]

 Various services provided by the building management may need payment by the 
occupants or visitors.  This clause refers to the extensive utilisation of electronic paying 
machines. 
 

4.46 High tech : Usage of electronic directory  
 
Linked to 6.14 
[extensive use of electronic directory , extensive use of signage 
boards , some signage boards , none] to  
(100 , 70 , 40 , 10) 
 

4 [ME(E)], [RD/V]

 Signage or a clear indication for visitors to go to the right place to find the right people is 
one important feature of an intelligent building.  The extensive use of electronic directory 
will add mark to this ranking. 
 

4.47 High tech : Provision of updated information at public area 
 
Linked to 6.15 
[fully provided , partially provided , not provided] to  
(100 , 50 , 10) 
 

3 [ME(E)], [RD/V]

 This clause refers to big LED boards installed at the main terminal or lift lobby at every 
floor so that updated information such as economics news, weather reports and traffic 
conditions etc. are displayed. 
 



 

 65 
 
 

 
Weight Remarks 

4.48 High tech : Remote monitoring of lifts and escalators  
 
Linked to 6.19 
[yes , no] to (100 , 30) 
 

3 [ME(E)], [RD/V]

 Modern lifts can be monitored by control centres operated by the maintenance companies 
remotely so that the performance and real-time status of every lift can be analysed and 
recorded.  This clause refers to the existence of such a feature. 
 

4.49 High tech : Provision of webpage for the building  
 
Linked to 6.20 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3 [ME(E)], [T] 

 A modern intelligent building must have its own web site so that people outside are able to 
know the general structure of the building, brief data of the tenants and occupants as well 
as any up-dated activities organised inside the building.  It is rather subjective while the 
auditor’s decision is relied on. 
 

4.50 High tech : Provision of hotline  
 
Linked to 6.21 
[yes , no] to (100 , 10) 
 

3 [ME(E)], [T] 

 The building management should provide services of public relationship so that people 
outside can consult the building management regarding property management, renting, 
activities and other issues via a hotline.  Such a hotline can be either in form of telephone 
line or an e-mail address with immediate reply. 
 

4.51 High tech : Number of telephone lines 
 
Linked to 6.22  
[at least 1/staff .. 0.1/staff] to (100 .. 10) 
if PABX is available, add 20 
if ISDN is used, add 20 more 
Score is limited to 100 
 

8 [ME(E)], [RD] 

 The number of telephone lines per staff is important for verbal communication between 
occupants inside the same building as well as between occupants and outsiders.  If the 
telephone services are using integrated service digital network and an advanced private 
automatic branch exchange, the building should have additional marks.  Of course, the 
highest mark can only be 100. 
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4.52 High tech : GOS and number of exchange lines 
 
Linked to 6.23 
[GOS = 0.005 or lower .. GOS = 0.1 or higher] to (95 .. 5)  
 

7 [ME(E)], [RD] 

 It is uneconomic for a telecommunication network to have sufficient circuits for all 
subscribers to make calls simultaneously.  Instead, sufficient circuits are provided to make 
the probability of a subscriber finding congestion, i.e. all circuits are busy, on the required 
route to be acceptably small in the busy hour.  This probability is called the grade of 
service (GOS).  A GOS = 0.01 means only one of our one hundred users cannot find a 
circuit to make a city call.  Once the GOS has been determined, the total number of 
exchange lines provided by the public switched telecommunication network (PSTN) can 
be designed based on the total expected number of phone calls inside the building during 
the peak hour. 
 

4.53  High tech : Provision of fibre-optic network  
 
Linked to 6.24 
[yes , no] to (100 , 50) 
 

8 [ME(E)], [RD] 

 Very often, the provision of fibre-optic network is being considered in the industry as a 
representing symbol of intelligent buildings.  A high-speed fibre-optic cable network 
offers a data transmission rate of 100 Mbps.  The digital data is transmitted into high-speed 
light pulses by laser diodes and received at the other end.  The wiring consists of two 
fibre-optic cables bundled together forming a ring and the access method is token passing. 
Two advantages of fibre-optic network are speed and security while the downside is high 
cost.  Here, the availability of fibre-optic network in the building is the main point. 
 

4.54 High tech : Building services automation system 
 
Linked to 6.25, 8.7 
[% of permanently installed devices under control and monitoring
by BAS , No BAS] to [100 .. 1] 
 

9 The percentage is 
naturally the 
score of this 
clause 
 
[ME(E)], [RD/V]

 A comprehensive building automation system (BAS) is a “must” in all intelligent 
buildings.  A modern BAS possesses features such as control, monitoring, condition based 
maintenance, risk management, energy management, asset control and trend logging etc. 
Here, the overall percentage of all permanently installed devices in the building that are 
connected to the BAS is used as the score of this clause. 
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4.55 High tech : Grade of BAS  
 
Linked to 6.26 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

8 [ME(E)], [PJ/T] 

 It is rather subjective and the decision of the auditor is relied on.  CIBSE Guide H on 
Building Control Systems is an excellent reference.  Full compliance with the control 
features mentioned in the guide means an excellent BAS. 
 

4.56 High tech : Large size wall LCD or plasma display panel  
 
Linked to 6.27 
[exist extensively ,  just a few or not even exist at all] to  
(100 , 10) 
 

1 [ME(E)], [V] 

 This kind of large size wall display panel is getting more and more popular.  When normal, 
it can display a great scene to alleviate the occupants from high working pressure.  When 
necessary, it is just like a big TV monitor or display for data communication or video 
conferencing.  Here, we are talking about the extensive use of this kind of display panel.
 

4.57 High tech : Architectural design of the building (image)  
 
Linked to 6.28 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3 [ME(E)], [PJ] 

 The overall architectural appearance of the building also has an impact on the working 
efficiency.  It is believed that people are getting more innovative and are intending to get 
breakthroughs when they are working under a post-modern environment.  However, it is 
very subjective and the decision of the auditor is relied on. 
 

4.58 High tech : Advanced carpark facilities  
 
Linked to 6.29 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3 [ME(E)], [RD/V]

 Here, we are referring to those advanced features such as guided directory of vacant 
parking spaces, automatic tracking of cars, recognition of license number for security 
purpose or even automatic car parking etc.  It is rather subjective and the decision of the 
auditor is relied on. 
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4.59 High tech : Area of mobile phone coverage  
 
Linked to 6.30 
[% of area of the whole building with at least 60% strength] to 
(100 .. 1) 

4 The total area in 
percentage of the 
whole building is 
naturally the 
score of this 
clause 
[ME(E)], [RD/T]

 The auditor walks around the building and record the strength of signals for mobile 
phones.  The strength is considered adequate if it is at least 60% of that in the open air.
Basement and lift car coverage have to be provided in order to score high. 
 

4.60 Sign and directory : Maps 
 
[very satisfactory with maps everywhere , satisfactory but with 
limited maps and directories , mere directories , nothing at all] to 
(100 , 70 , 50 , 10) 
 

3 [G], [V] 

 A good system of information to show visitors how to move around the building is 
important so that visitors or new comers can easily arrive at their destinations.  Displaying 
maps everywhere around the building is a good practice.  A list of names with floor 
number and room number is also marginally satisfactory. 
 

4.61 Sign and directory : Interactive directory  
 
[computerised , manual , none] to (100 , 50 , 10) 
 

4 [G], [V] 

 If the directory system is interactive with the aid of computers and touch-screen display 
panels, that is computerised. 
 

4.62 Carpark and transportation : Number of carpark space  
 
Linked to 2.6 
[full compliance with Table 2.6 , partial compliance by at least 
50% or compliance with more than 1.5 times that of 
recommendation of Table 2.6 , otherwise] to (100 , 50 , 10) 
 

2  

4.63 Carpark and transportation : Location of carpark  
 
Linked to 2.7 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2  
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4.64 Carpark and transportation : Ventilation of carpark  
 
Linked to 2.8 
[20 AC/hr or above .. 15 AC/hr .. 10 AC/hr or below] to  
(100 .. 60 .. 10) 
 
 

2  

 Every driver spends at least a few minutes a day inside the carpark and hence the 
ventilation system of the carpark can affect the health of the occupants. 
 

4.65 Carpark and transportation : Lighting of carpark  
 
Linked to 2.9 
[200 lux or above .. 50 lux or below] to (100 .. 40) 
 

4  

 Illumination level in the carpark can affect safety and the concentration of the drivers, and 
hence the overall working efficiency. 
 

4.66 Carpark and transportation : Security of carpark  
 
Linked to 2.10, 8.6 
[loss or damage of one or less than one vehicle/100 carpark 
spaces within the past 12 months .. once every month or more 
frequent] to (100 .. 5) 
 

3  

 If the security at the carpark is below average, occupants need to worry about their cars 
regarding loss and damages.  If there is any damage or loss, the occupants spend so much 
time to handle the cases, thus lowering working efficiency.  The figure is for a carpark with 
100 spaces.  A larger carpark can have a higher number of losses or damages by 
proportion.  
 

4.67 Carpark and transportation : Ease of access to the main 
public transport terminals 
 
Linked to 2.12 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

5  

 This clause affects the total journey time of an occupant who does not drive to get back to 
office from home, and hence the working efficiency.  “Excellent” means, for example, the 
MTR station or a major bus terminal is just down below the building.  “Good” refers to a 
few minutes walk back to the building from any major transportation terminal.  “Fair” 
means the walking distance is in the range between 10-20 minutes.  “Worst” means there is 
no major transportation terminal nearby, just a bus stop or so.  
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4.68 Carpark and transportation : Number of loading and 
unloading areas for taxis, cargo vehicles and private cars  
 
Linked to 2.13 
[full compliance , otherwise] to (100 , 50) 
 

4  

4.69 Property management  
 
Linked to 8.9 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10)  
 

7 [G], [C/RD] 

 It is difficult to quantify the quality of property management and therefore the judgement 
of the auditor is relied on.  However, the auditor is strongly recommended to consider at 
least the following aspects: 
 

 Facility management 
 Cost efficiency 
 Good tenant mixture 
 Minimum vacant units within the building 
 Competency and knowledgeable staff  
 Strong ability to handle disaster appropriately and promptly 
 Cleanliness  
 Organisation of functions for the buildings  
 Proper working of the utility services 
 Adequate security staff  
 A good image of the building  
 Provision of free shuttle bus services 
 Good promotion and advertisement 
 Public safety within the building  
 No illegal activity 
 General attitude of the operational staff 

 
4.70 Access : Entrance width  

 
Linked to 3.44 
[10 persons or above .. 1 person or below] to (100 .. 10) 
 

3  

 The width of the main entrance affects the rate of occupants entering and leaving the 
building and hence the working efficiency. 
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4.71 Access : Operating time of the building  
 
Linked to 3.45 
[24 hrs * 7 days .. 10 hrs * 5 days or less] to (100 .. 40) 
 

6  

 If the building is open 24 hours a day, 7 days a week, any occupant is free to come back to 
office for overtime work and that will have a very significant effect on the productivity.  Of 
course, a good security and access system must be established. 
 

4.72 Access : Helicopter apron  
 
[exist , not exist] to (100 , 50) 
 

2 [A], [V] 

 The provision of a helicopter apron on the roof of the building certainly helps the 
personnel of the top management of companies and improves the overall security level 
when some important guests get to and leave the building. 
 

4.73 Provision of clean earth 
 
[yes , no] to (100 , 50) 
 

4 [ME(E)], [RD] 

 
 

The provision of clean earth is for the telecommunication equipment and it is necessary to 
provide a clean earth for good performance of telecommunication equipment.  
 

4.74 Frequency of major breakdown 
 
[once/month or more .. once/year or less] to (10 .. 100) 
 

9 [ME(E)], [LB] 

 Here, major breakdown refers to at least 10% of whole business of the whole building has 
to halt due to the major breakdown.  The duration is at least 5 minutes long.  The 
breakdown can be due to electrical supply, data communication system, 
telecommunication system or any disaster.  Emergency procedures have been taken into 
account of when considering major breakdown. If management records cannot be 
provided, 10 marks should be assigned.  
 

4.75 Existence of public conference and meeting facilities  
 
[good , fair , bad] to (100 , 70 , 50) 
 

2 [A], [RD/V] 

 It is a trend that in some modern buildings that a conference floor is provided that tenants 
can have it for meetings, seminars or conferences. In this floor, all sorts of equipment for 
meetings are available so that tenants do not need to assign lots of space within their flats 
for such purposes.  
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4.76 Entertainment facilities within buildings 
 
Linked to 5.1 
[well done , touched on , none] to (100 , 60 , 30) 
 

6 [G], [C/PJ] 

 Entertainment facilities include health clubs, lounges, roof gardens, interactive games, 
sports centres and specially ventilated smoking areas etc.  The provision of entertainment 
facilities is very common in Japan but not so popular in the western countries.  As the 
construction of intelligent office buildings encourages occupants to spend more time 
inside them happily to increase productivity, the provision of entertainment facilities 
seems to be a trend. 
 

4.77 Building provision for high-tech equipment  
 
Linked to 2.17, 6.36 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

7  

4.78 Maintainability of installation  
 
Linked to 8.26 
[good , fair , bad] to (100 , 60 , 30) 
 

8 [G], [PJ] 

 The assessment is based on provision of sufficient space and proper access for general 
maintenance of equipment, the adequate storage of spare parts and supply of tools and the 
chance of occurrence of accidents to workers and general public etc.  It is left to the auditor 
to make the final judgment.   
 

4.79 Bank or ATM service at podium 
 
[provided , not provided] to (100 , 50)  
 

5 [G], [V] 

 Banking service provision offers great convenience to building users. 
 

4.80 Special feature(s) recommended by the auditor  
 
Score determined by the auditor  
 

5-9  

 Contribution of the weight of this element must not exceed 5% of the sum of weights of all 
elements under this index.  
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5. Culture Index           
Weight Remarks 

 Culture, according to Oxford Advanced Learner’s English-Chinese Dictionary, 4th

Edition, is defined as a refined understanding and appreciation of art, literature etc.  It also 
represents a state of intellectual development of a society.  Hence, culture is itself rather 
abstract and qualitative in nature.  It is very difficult to quantify culture.  Since the IBI 
needs to be quantitative, a three-level assessment scheme is used here, i.e. well done, 
touched on, none.  What is meant by “well done” or “touched on” is subject to the opinion 
of the auditor.  It is expected that “well done” means a very good consideration during the 
design stage and a full implementation of the concept as well as good maintenance of all 
relevant facilities.  “Touched on” refers to some considerations on the issue and the 
concept is just partially implemented in the whole building or just fully implemented in 
limited areas within the building. 
 

5.1 Entertainment facilities within building  
 
Linked to 4.76 
[well done , touched on , none] to (100 , 60 , 30) 
 

5 [G], [C/PJ] 

 Entertainment facilities include health clubs, lounges, roof gardens, interactive games, 
sports centres and specially ventilated smoking areas etc.  The provision of entertainment 
facilities is very common in Japan but not so popular in the western countries.  As the 
construction of intelligent office buildings encourages occupants to spend more time 
inside them happily to increase productivity, the provision of entertainment facilities 
seems to be a trend.  This clause is quite close to the next clause.  So for this clause, we are 
referring to entertainment without food nor drinks. 
 

5.2 Food and beverage supply 
 
[well done , touched on , none] to (100 , 60 , 10) 
 

7 [G], [PJ/V] 

 Actually, restaurants and bars are common in office buildings in Hong Kong.  It is 
something related to entertainment, providing occupants a good environment for casual 
discussion and relaxation. 
 

5.3 Choice of colour and indoor decoration 
 
[well done , touched on , none] to (100 , 60 , 10) 
 

6 [A], [PJ/V] 

 The choice of colour and indoor design very much relates to the culture of a race.  For 
example, Japanese like to extensively use white colour because it is something related to 
purity.  However, for Chinese, white colour is not that good at all.  Chinese sometimes 
likes a more classical indoor design but young Chinese in Hong Kong prefers the 
post-modern style.  We are not talking about which colours is good or bad, but we are 
pinpointing the fact consideration on this issue was made during the design stage.  
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Weight Remarks 

5.4 Office layout  
 
[well done , touched on , none] to (100 , 60 , 10) 
 

5 [A], [RD/PJ] 

 The arrangement of seats inside an office very much depends on the traditional practice, 
i.e. culture.  For example, the Japanese prefers those officers with higher ranks sit closed to 
the windows facing their subordinates.  The whole office is truly open in that everybody 
can be monitored by others.  This arrangement is not welcome in Hong Kong where some 
sort of privacy needs to be retained but an open office is still the main trend. 
 

5.5 Privacy  
 
[well done , touched on , none] to (100 , 60 , 10) 
 

7 [G], [PJ/V] 

 Here, privacy of all occupants inside the building is being taken care of, from the top 
management to those people of the lowest rank.  The foci are on privacy of various 
activities, say works, entertainment, rest, meals, telephone conversation and meetings etc.
 

5.6 Feng Shui  
 
[well done , touched on , none] to (100 , 60 , 10) 
 

5 [G], [PJ/V] 

 Feng Shui is popularly accepted in the Chinese construction industry.  Although there are 
not many people who publicly declare that they strong believe in Feng Shui, most Chinese 
people do not dare to go against Feng Shui intentionally.  The siting of a building, the 
orientation of the building related to roads and geography nearby, the design of the main 
entrance, the shape of the building and the internal layout very often comply with Feng 
Shui rules.  If the auditor is not acquainted with Feng Shui rules, what he/she needs to do is 
to get the confirmation with the building owner whether Feng Shui was particularly 
included in the original design of the building.  And more important, the auditor should 
ask for the confirmation whether Feng Shui rules are continuously consulted during the 
normal operation of the building. 
 
Note: This clause is mainly related to environmental perception therefore serious 
superstition must be avoided.  
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Weight Remarks 

5.7 External landscape 
 
[well done , touched on , none] to (100 , 60 , 30) 
 

8 [A], [PJ/V] 

 There are two aspects here.  The first one refers to the landscape immediately adjacent to 
the building such as the existence of native species, urban agriculture, walkways, small 
gardens, small streams, small fountains, atria etc.  The second one refers to the 
harmonisation between the building and the area nearby.  For example, an intelligent 
office building should be sited in the downtown commercial centre or in the rural area 
where it is a science park or a technology park etc.  If the intelligent office building is 
surrounded by domestic buildings or theme parks etc., the harmonisation is considered 
poorer.  It is however understood that very often, the choice of the building just cannot be 
the favourable subject on the desire of the developers. 
 

5.8 Indoor plants (including artificial ones)  
 
[well done , touched on , none] to (100 , 60 , 30) 
 

4 [A], [PJ/V] 

 The green colour of plants can give a refreshing stimulation to occupants, giving the
occupants a sense of returning to the nature, thus improving the work efficiency. 
Extensive placement of flowers is also favourable. 
 

5.9 External view (sea view, mountain view, garden view, sunrise 
view, sunset view etc.) 
 
[well done , touched on , none] to (100 , 60 , 30) 
 

6 [G], [PJ] 

 In Hong Kong, flats with unobstructed sea view normally get a high price, followed by 
mountain view and garden view.  Sunrise and sunset views are not very attractive in Hong 
Kong but they may be welcome in other countries.  A flat facing another building just tens 
of metres away is certainly not attractive.  All these affect the price and rent of the building 
because they affect the productivity of it.  It is however understood that very often the 
choice of the building just cannot be two favourable subject to the desire of the developers. 
 

5.10 Religious facilitation  
 
[well done , touched on , none] to (100 , 60 , 30) 
 

1 [G], [PJ/C] 

 Cosmopolitans, like Hong Kong, in developed countries normally enjoy religious 
freedom.  If somewhere inside the building facilitates religious worshipping, that will be 
excellent. 
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Weight Remarks 

5.11 Culturally based interior design 
 
[well done , touched on , none] to (100 , 60 , 30) 
 

3 [G], [PJ/C] 

 In buildings of Chinese traditional style, people like to hang some paintings, art, couples,
calligraphies on the walls and special wooden furniture can be found every where. 
 

5.12 Promotion activity and vibrancy regularly   
 
Linked to 8.38 
[well done , touched on , none] to (100 , 60 , 30) 
 

4 [G], [PJ/C] 

 Organizing promotion activity and vibrancy for building tenants are essential in modern 
buildings management. 
 

5.13 Special feature(s) recommended by the auditor  
 
Score determined by the auditor  
 

5-9  

 Contribution of the weight of this element must not exceed 5% of the sum of weights of all 
elements under this index.  
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6. High-tech Image Index  
Weight Remarks 

6.1 Electrical services : Electric power outlets 
 
Linked to 4.29 
[two 13 A power outlets per person or more .. one 13 A power 
outlets per two persons or less] to (100 .. 20) 
 

7  

6.2 Electrical services : Electric power supply 
 
Linked to 4.30 
[spare 100 A three phase supply per floor .. spare 10A three phase 
supply per floor] to (100 .. 20) 
 

7  

6.3 Broad band internet : Ethernet 
 
Linked to 4.31 
[1 Ethernet access point/occupant .. 0.1 Ethernet assess 
point/occupant] to (100 .. 10) 
 

4  

6.4 Broad band internet : Workstation 
 
Linked to 4.33 
[1 workstation/occupant .. 0.1 workstation/occupant] to  
(100 .. 10) 
 

5  

6.5 Broad band internet : Transmission rate inside building 
 
Linked to 4.34  
[10 Mbps or higher per occupant .. 1.5 Mbps or lower per 
occupant] to (100 .. 30) 
 

5  

6.6 Broad band internet : Transmission rate outside building 
 
Linked to 4.35 
[20 Mbps or higher .. 56 kbps] to (100 .. 30) 
 

6  

6.7 Broad band internet : IP address per staff 
 
Linked to 4.36 
[1 unique IP address per staff or more .. 0.1 IP address per staff or 
less] to (100 .. 10) 
 

3  
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Weight Remarks 

6.8 Intranet management system  
 
Linked to 4.40 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

4  

6.9 Satellite conferencing or high speed system video conference 
by a superhighway 
 
Linked to 4.41 
[available , unavailable] to (100 , 50) 
 

5  

6.10 Office automation  
 
Linked to 4.42  
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

4  

6.11 Security control automation at main entrances 
 
Linked to 4.43, 8.4 
[extensive use of biometric i.e., finger print or retina recognition , 
extensive use of access card , key pad , manual control , no 
control at all] to (100 , 90 , 70 , 50 , 5) 
 

4  

6.12 Area monitored by CCTV 
 
Linked to 4.44, 8.5 
[Score equals to the percentage of common area monitored by 
CCTV , No CCTV at all] to (100 .. 1) 
 

7  

6.13 Usage of electronic payment 
 
Linked to 4.45 
[yes , no] to (100 , 10) 
 

1  

6.14 Usage of electronic directory  
 
Linked to 4.46 
[extensive use of biometric (i.e.), finger print or retina 
recognition , extensive use of access card , key pad , manual 
control , no control at all] to (100 , 90 , 70 , 50 , 5) 
 

6  

6.15 Provision of updated information at public area  
 
Linked to 4.47 
[fully provided , partially provided , not provided] to  
(100 , 50 , 10) 
 

5  
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Weight Remarks 

6.16 Internet connection 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 

8 [ME(E)], [C/PJ] 

 Here, we are referring to the ability to control and monitor mostly everything inside the 
building via Internet with a satisfactory level of security.  Furthermore, if the concept of 
SOHO (small office and home office) can easily be implemented in the building so that 
staffs do not need to return to the office every working day, it is considered a good 
condition.  It is subjective and the opinion of the auditor is relied on. 
 

6.17 AI based supervisory control for elevators 
 
Linked to 4.4 
[yes , no] to (100 , 50) 
 

5  

6.18 Choice of finishes 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2 [A], [PJ] 

 Here, we are referring to the appearance of the indoor finishes and outdoor finishes.  It is 
purely a sense of feeling of most people.  So, the opinion of the auditor is relied on. 
 

6.19 Remote monitoring of lifts and escalators 
 
Linked to 4.48 
[yes , no] to (100 , 30) 
 

4  

6.20 Provision of webpage for the building  
 
Linked to 4.49 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3  

6.21 Provision of hotline  
 
Linked to 4.50 
[yes , no] to (100 , 10) 
 

2  

6.22 Number of telephones 
 
Linked to 4.51 
[at least 1 per staff .. 0.1 per staff] to (100 .. 10) 
If PABX is available, add 20 
If ISDN is used, add 20 more 
Score is limited to 100 
 

2  
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Weight Remarks 

6.23 GOS and number of exchange lines 
 
Linked to 4.52 
[GOS = 0.005 or lower .. GOS = 0.1 or higher] to (100 .. 5) 
 

7  

6.24 Provision of fibre-optic network  
 
Linked to 4.53 
[yes , no] to (100 , 50) 
 

7  

6.25 Building services automation system 
 
Linked to 4.54, 8.7 
[% of permanently installed devices under control and monitoring 
by BAS , No BAS] to [100 .. 1] 
 

8  

6.26 Grade of BAS  
 
Linked to 4.55 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

7  

6.27 Large size wall LCD or plasma display panel  
 
Linked to 4.56 
[exist extensively , just a few or not even exist at all] to  
(100 , 10) 
 

3  

6.28 Architectural design of the building  
 
Linked to 4.57 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3  

6.29 Advanced carpark facilities  
 
Linked to 4.58 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3  

6.30 Area of mobile phone coverage  
 
Linked to 4.59 
[% of area of the whole building with at least 60% strength] to 
(100 .. 1) 
 

4  
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Weight Remarks 

6.31 Extensive use of artificial intelligence 
 
Linked to 8.28 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

7 [G], [PJ] 

 At present, techniques of artificial intelligence, such as expert systems, fuzzy logic and 
artificial neural networks etc., have been widely used in the industry.  If they are widely 
used in an intelligent building such in multimedia man-machine interface, building 
systems like HVAC, lighting and elevators, egress of occupants and daily management 
etc., a high score must be assigned to it.  It is rather subjective and the judgement of the 
auditor is relied on. 
 

6.32 Extensive employment of energy sources without pollution 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2 [G], [PJ] 

 Solar energy, wind energy and tidal energy etc. are getting more and more popular.  The 
use of fuel cells can also reduce pollution.  The judgement of the auditor is relied on. 
 

6.33 Extensive use of robots 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

1 [G], [PJ/RD] 

 Robotics is a fast-developing discipline in the academic field and the manufacturing 
industry.  Robots are at present not very popular in buildings.  However, robots that can 
move around a hospital to deliver goods are available in the market.  In the near future, 
robots can help us to survey an intelligent building, to attend first-line faults and to deliver 
goods between rooms.  Document handling in office buildings is one of the examples.  It is 
subject to the judgement of the auditor whether robots are widely used in the building. 
 

6.34 Horizontal and vertical people movers 
 
[available , unavailable] to (100 , 60) 
 

2 [A], [RD] 

 Currently, elevators are merely for vertical transportation inside the building.  In the near 
future, elevators should be able to move in two dimensions so that a passenger can actually 
reach the exact destination by taking an elevator from the main terminal. 
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Weight Remarks 

6.35 Construction materials 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

4 [A], [RD/PJ] 

 If the building is constructed by materials that can be re-used after the building is 
dismantled, it bears a high-tech image.  Normally, we are referring to the extensive use of 
metallic beams and frameworks instead of the conventional reinforced concrete approach. 
It is subjective and the decision of the auditor is relied on. 
 

6.36 Building provision for high-tech equipment  
 
Linked to 2.17, 4.77 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

9  

6.37 Electrical services : Uninterruptible power outlets 
 
[one 13A power outlets/person or more .. one 13A power outlets/3 
persons or less] to (100 .. 20) 
 

6 [ME(E)], [RD] 

 Uninterrupted power supply (UPS) or voltage regulating system is recommended for the 
computer system or dedicated electronic control system in modern IB. 
 

6.38 Special feature(s) recommended by the auditor  
 
Score determined by the auditor  
 

5-9  

 Contribution of the weight of this element must not exceed 5% of the sum of weights of all 
elements under this index.  
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7.  Safety and Structure Index       
 

Weight Remarks 
7.1 Earthquake monitoring devices 

 
[exist , not exist] to (100 , 50) 
 

4 [S], [RD] 

 Here, equipment, either permanent or temporary, for monitoring earthquake and/or the 
impact of any earth movement on the overall building structure is referred to.  If the 
building is equipped with such equipment, a high score can be awarded. If the building is 
not located in earthquake zone, this requirement is not applicable (NA). 
 

7.2 Unauthorized building work within building 
 
[exist , not exist] to (1 , 100) 
 

6 [S], [RD/C] 

 No building has unauthorized building work is allowed.  This is to comply with building 
regulations. 
 

7.3 General building structural condition survey 
 
Linked to 8.10 
[exist , not exist] to (100 , 30) 
 

9 [S], [LB/RD] 

 For buildings over 10 years, there should be a plan for general building structure 
condition survey.  The survey could be done every 10 years in order to have a close 
structural monitoring.  For buildings less than 10 years, this element may not be 
applicable. 
 

7.4 Structural monitoring in large space frame, etc.  
 
[exist , not exist] to (100 , 20) 
 

9 [S], [LB/RD] 

 Large structure should have advance monitoring device to keep track on the structure 
stability like load cell, strain gange, computer for advising the status with alerting and 
feedback facilities.  This element applies to large structures. 
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Weight Remarks 

7.5 Tile debonding monitoring plan 
 
Linked to 8.11 
[exist , not exist] to (5 , 100) 
 

9 [S], [LB/RD] 

 Tile debonding is a very common problem in nowadays and it is a very labour intensive 
job to find out the debonded tiles, locate their exact positions and then carry out repair 
work.  Debonded tiles falling down from the external walls can seriously injury 
pedestrians.  The whole issue is very dangerous, calling for immediate attention.  There 
are two common methods to identify debonding of tiles of external walls, i.e. manually 
by hammering and thermal imaging.  For buildings having more than 8 years, a plan or 
test should be in place to control this serious problem. 
 
The following points can be considered: 
 

 Protection to concrete surface 
 Protection to reinforcement 
 Thermal and shrinkage stresses at the substrate/backing 
 Expansion and contraction joints 
 Freeze and thaw effect 

 
7.6 Terrorist attack precaution plan  

 
Linked to 8.12 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2 [G], [RD/C] 

 Here, any plan or precaution against terrorist attack is referred to.  It is not a major 
problem in Hong Kong but it is so common in some developed western countries.  The 
judgement of the auditor is relied on. 
 

7.7 Indefensible space 
 
Linked to 8.13 
100% - 1% of indefensible space = score 
0% of indefensible space = 100 
 

4 [A], [C/V] 

 Here, indefensible space refers to space inside the building where thieves, illegal 
intruders or robbers can hide themselves to make sure nobody can discover them during 
routine surveillance of the building.  Therefore, the meaning here is that indefensible 
space is from the illegal intruders’ point of view.  The total amount of indefensible space 
inside the building must always be kept to a minimum.  Hence, the score is based on the 
total amount of indefensible space in percentage of the total area of the building.   
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Weight Remarks 

7.8 Average width of corridor  
 
Linked to 2.2, 3.2, 4.2 
[2 m or above .. 1 m] to (100 .. 50) 
 

3  

 If the corridors inside a building are wider, the situation is safer for people to move 
around normally and in particular during emergency egress such as fire or earthquake. 
 

7.9 Means of escape  
 
[full compliance , otherwise] to (100 , 10) 
 

9 [A], [RD] 

 The Code of Practice for the Provision of Means of Escape in Case of Fire published by 
the Buildings Department of HKSAR in 1996 is referred to.  The score is based on 
compliance with this code. 
 

7.10 Circulation for the disabled  
 
Linked to 2.4, 8.14 
[full compliance with the 1997 design manual , full compliance 
with the 1984 design manual , otherwise] to (100 , 50 , 10) 
 
Aid provided by the staff 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3  

 Full considerations of the disabled inside an intelligent building enhance the safety 
standards not just to the disabled but also to the normal occupants. 
 

7.11 Fire detection and fire fighting  
 
[full compliance , otherwise] to (100 , 10) 
 

9 [ME(F)], [RD] 

 The Code of Practice for Minimum Fire Service Installations and Equipment and 
Inspection and Testing and Maintenance of Installations and Equipment published by the 
Fire Services Department of HKSAR in 1998 is referred to.  The score is based on 
compliance with the code. 
 

7.12 Fire resistance 
 
[full compliance with the 1996 edition , full compliance with the 
1989 edition , otherwise] to (100 , 50 , 10) 
 

9 [A], [RD] 

 The Code of Practice for Fire Resisting Construction published by the Buildings 
Department of HKSAR in 1989 and 1996 is referred to.  The score is based on 
compliance with the code. 
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Weight Remarks 

7.13 Means of access 
 
[full compliance with the 1995 edition , full compliance with the 
1989 edition , otherwise] to (100 , 50 , 10) 
 

8 [A], [RD] 

 The Code of Practice for Means of Access for Fire Fighting and Rescue published by the 
Buildings Department of HKSAR in 1989 and 1995 is referred to.  The score is based on 
compliance with the code. 
 

7.14 Electrical wiring regulation 
 
[full compliance with COPEWR 1997 edition , full compliance 
with COPEWR 1992 edition , full compliance with IEE Wiring 
Regulations 1981 , otherwise] to (100 , 95 , 50 , 5) 
 

9 [ME(E)], [RD] 

 The Code of Practice (COPEWR) for the Electricity (wiring) Regulations published by 
EMSD of HKSAR is referred to.  Before this code was published, the IEE Wiring 
Regulations could be referred to.  The score is based on compliance with the code or the 
regulations. 
 

7.15 Reliability of elevator systems 
 
Linked to 8.15 
[MTBF = 6 months or above .. MTBF = 1 month or below] to 
(100 .. 10) 
 

3 [ME(L)], [LB] 

 Here, the whole elevator system inside the building is referred to.  The mean time 
between failure (MTBF) refers to the mean time between any two failures of any lifts or 
escalators within the whole system.  Failure includes abnormal stoppage and accidents 
involving either human injury or fatality. 
 

7.16 Time to identify trapped passengers without a mobile phone
 
Linked to 8.16 
[1 minute or below .. 30 minutes] to (100 , 5) 
 

4 [G], [C] 

 It is a very dangerous situation when passengers are being trapped inside the car.  Here, 
the time for any trapped passenger to be identified by the building management is 
estimated, not the time to rescue the trapped passenger.  It is assumed that the rescuing 
work can be done as soon as possible after discovery.  Suppose no mobile phone being 
used to locate trapped passengers.  
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Weight Remarks 

7.17 Time needed for public announcement of disasters 
 
Linked to 8.22 
[5 seconds or shorter .. 2 minutes or longer] to (100 .. 10) 
 

5 [G], [C/T] 

 After the building management is informed, time required to announce a disaster to 
everybody inside the building is also very critical for egress of occupants or for other 
positive actions taken by the occupants. 
 

7.18 Time for total egress  
 
Linked to 8.23 
[10 minutes or less .. 30 minutes or more] to (100 .. 10) 
 

7 [G], [C/LB] 

 When the building faces an emergency condition, such as a fire outbreak, all occupants 
need to escape to the streets or the refuge floors.  Here, the total time span for all 
occupants to arrive at safe locations after receiving the general alarms from the public 
address system is estimated.  
 

7.19 Quality of systematic escape route plan  
 
Linked to 8.24 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3 [G], [V/PJ] 

 The consideration is on the quality of any systematic plan of the escape route for every 
individual inside the building.  It is rather subjective and therefore the judgement of the 
auditor is relied on. 
 

7.20 Essential electric power 
 
[20% or more .. 5% or less] to (100 .. 10) 
 

5 [ME(E)], [RD] 

 Electric power supply inside an office building is normally divided into two categories, 
namely the essential part and the non-essential part.  The essential supply is normally fed 
from the non-essential part, but backed up by emergency generators.  A general rule of 
thumb is that essential power accounts for about 10% of the whole power supply.  It is 
more favourable to have a higher ratio of essential power, in particular, when there is a 
power failure from the electric power authority.  Here, the percentage of total electric 
power supply inside a building, which is backed up by secondary supplies say diesel 
generators etc., is considered. 
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Weight Remarks 

7.21 Comprehensive scheme of preventive maintenance  
 
Linked to 8.25 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

8 [G], [LB] 

 Here, “excellent” means the scheme is very comprehensive; “good” means the scheme 
has obvious shortfalls; “fair” means the scheme is just available but without details; 
“worst” means the scheme is not available at all. 
 

7.22 Thermal comfort : Indoor air quality  
 
Linked to 1.25, 3.19, 4.17, 8.27 
[excellent class , good class , failure of 2 items in good class , 
failure of 4 items in good class , failure of 6 items in good class , 
failure of 8 items in good class , failure of 10 items in good 
class ,  complete non-compliance] to (100 , 80 , 60 , 50 , 40 , 30 , 
20 , 1) 
 

7 [ME(A)], [RD/T]

7.23 Water leakage during raining seasons  
 
[none .. 1 leakage point per 10,000 m2 GFA or more throughout 
the whole building] to (100 .. 5)  
 

5 [S], [LB] 

 The following items must be considered: 
 

 Details at openings 
 Caulking materials 
 Honeycombing of concrete 
 Removal of rubber tubes 
 Details at construction joints 
 Provision of canopy 
 Strength of aluminium windows 

 
7.24 Cracks on finishes or spalling  

 
[none .. 10 minor cracks or more or 1 major crack or more 
throughout the whole building] to (100 .. 5) 
 

6 [S], [LB] 

 The following items must be considered: 
 

 Expansion and contraction joints 
 Thermal and shrinkage stresses at the substrate/backing 
 Protection to reinforcement 
 Protection to concrete surface 
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7.25 Safety management system 
 
Linked to 8.8 
The score of the Registered Safety Auditor’s report will be 
followed.  
 

9 [G], [LB] 

 This is the HKSAR Government Regulation to enforce the Factories and Industrial 
Undertaking (Safety Management System) Regulation.  Good property management 
practice should have the implementation in place. 
 

7.26 Settlement Monitoring plan  
 
 [exist , not exist] to (100 , 30) 
 

5 [S], [RD] 

 Settlement is a serious problem with the structural integrity of the whole building.  A 
settlement monitoring plan with annual monitoring should be in place.  
 

7.27 Building risk management plan  
 
Linked to 8.29 
[exist , not exist] to (100 , 30) 
 

7 [G], [LB/RD] 

 The risk management plan is essential in Intelligent Buildings management.  
 

7.28 Security & crowd control management plan  
 
Linked to 8.30 
[exist , not exist] to (100 , 30) 
 

7 [G], [LB/RD] 

 For safety and security, crowd control plan is essential in Intelligent Buildings 
management.   
 

7.29 Overall building (including services) operation and 
maintenance plan 
 
[excellent , good , fair , bad] to (100 , 70 , 40 , 10) 
 

8 [G], [LB] 

 Good operation and maintenance is essential in Intelligent Buildings management.   
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7.30 Water cooling tower for non-residential buildings  
 
Linked to 8.37, 10.31 
[Regular, not less than once a year, treatment and sample tested 
to standard, failed or nil] to (100, 30) 
 

8 [ME(A)], [LB] 

 Water treatment and sample testing of legionella bacteria and total bacteria content. 
 

7.31 Special feature(s) recommended by the auditor  
 
Score determined by the auditor  
 

5-9  

 Contribution of the weight of this element must not exceed 5% of the sum of weights of 
all elements under this index.  
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8. Management Practice and Security Index 
Weight Remarks 

8.1 Aid provided by the building management to the disabled 
 
Linked to 2.5 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2  

8.2 Lift and escalators : Servicing and repair 
 
Linked to 4.10 
[2 times of out-of-service/month or less .. 10 times or 
more/month] to (100 .. 10) 
 

4  

8.3 Lighting : Maintenance factor  
 
Linked to 1.57, 3.38, 4.23 
[90% or above .. 50%] to (100 .. 50) 
 

2  

8.4 High tech : Security control automation at main entrances 
 
Linked to 4.43, 6.11 
[extensive use of biometric i.e., finger print or retina 
recognition , extensive use of access card , key pad , manual 
control , no control at all] to (100 , 90 , 70 , 50 , 5) 
 

8  

8.5 High tech : Area monitored by CCTV  
 
Linked to 4.44, 6.12 
[Score equals to the percentage of common area monitored by 
CCTV , No CCTV at all] to (100 .. 1) 
 

6  

8.6 Carpark and transportation : Security of carpark  
 
Linked to 2.10, 4.66 
[loss or damage of one or less than one vehicle/100 carpark 
spaces within the past 12 months .. once every month or more 
frequent] to (100 .. 5) 
 

3  

8.7 High tech : Building services automation system 
 
Linked to 4.54, 6.25 
[% of permanently installed devices under control and 
monitoring  by BAS , No BAS] to [100 .. 1] 
 

9 The percentage is 
naturally the 
score of this 
clause 
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Weight Remarks 

8.8 Safety management system 
 
Linked to 7.25 
The score of the Registered Safety Auditor’s report will be 
followed.  
 

9  

8.9 Property management  
 
Linked to 4.49 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

7  

8.10 General building structural condition survey 
 
Linked to 7.3 
[exist , not exist] to (100 , 30) 
 

9  

8.11 Tile debonding monitoring plan 
 
Linked to 7.5 
[exist , not exist] to (5 , 100) 
 

9  

8.12 Terrorist attack precaution plan  
 
Linked to 7.6 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

2  

8.13 Indefensible space 
 
Linked to 7.7 
100% - 1 % of indefensible space = score 
0% of indefensible space = 100 
 

4  

8.14 Circulation for the disabled  
 
Linked to 2.4, 7.10 
[full compliance with the 1997 design manual , full compliance 
with the 1984 design manual , otherwise] to (100 , 50 , 10) 
 
Aid provided by the staff 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3  
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Weight Remarks 

8.15 Reliability of elevator systems 
 
Linked to 7.15 
[MTBF = 6 months or above .. MTBF = 1 month or below] to 
(100 .. 10) 
 

3  

8.16 Time to identify trapped passengers without a mobile phone
 
Linked to 7.16 
[1 minute or below .. 30 minutes] to (100 , 5)  
 

4  

8.17 Response to special event  
 
[2 minutes or shorter .. 15 minutes or longer] to (100 .. 5) 
 

7 [G], [C/T] 

 It is the maximum time needed for the building management to take a positive action in 
response to any special event occurring in any location within the whole building.  This 
time interval represents the dynamics, responsibilities and mobility of the management 
staff. 
 

8.18 Security control system 
 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

8 [G], [PJ/C] 

 This clause refers to the general view of the auditor towards the whole security control 
plan of the building. 
 

8.19 Number of unmonitored exits and entrances 
 
% of free exits and entrances under monitoring, either by 
CCTV , human keepers or locked = score 
no exit nor entrance is monitored or locked = 1  
 

5 [G], [V/PJ] 

 Exits and entrances are the connections between the building and the outside world. 
Illegal intruders can easily get into and escape from the building through unmonitored 
exits and entrances.  Therefore, they must be removed as far as possible. 
 

8.20 Advanced AI based security system  
 
[good , medium , no] to (100 , 70 , 50) 
 

9 [ME(E)], [RD] 

 Here, the employment of artificial intelligence (AI) based security system is being 
considered.  Essential contents are (i) monitoring, (ii) alarming & alerting, (iii) feedback 
& self learning. 
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Weight Remarks 

8.21 Time needed to report a disastrous event to the building 
management  
 
[5 seconds or shorter .. 2 minutes or longer] to (100 .. 10) 
 

5 [G], [C/T] 

 Time required to report a disastrous event, say a theft or a fire or a bursting of water 
pipes etc., is very critical in solving the problem or taking proper actions. 
 

8.22 Time needed for public announcement of disasters 
 
Linked to 7.17 
[5 seconds or shorter .. 2 minutes or longer] to (100 .. 10) 
 

5  

8.23 Time for total egress  
 
Linked to 7.18 
[10 minutes or less .. 30 minutes or more] to (100 .. 10) 
 

7  

8.24 Quality of systematic escape route plan  
 
Linked to 7.19 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

3  

8.25 Comprehensive scheme of preventive maintenance  
 
Linked to 7.21 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

8  

8.26 Maintainability of installation  
 
Linked to 4.78 
[good , fair , bad] to (100 , 70 , 50) 
 

5  

8.27 Thermal comfort : Indoor air quality  
 
Linked to 1.25, 3.19, 4.17, 7.22 
[excellent class , good class , failure of 2 items in good class , 
failure of 4 items in good class , failure of 6 items in good class , 
failure of 8 items in good class , failure of 10 items in good 
class ,  complete non-compliance] to (100 , 80 , 60 , 50 , 40 , 30 , 
20 , 1) 
 

4 [ME(A)], [RD/T]

8.28 Extensive use of artificial intelligence 
 
Linked to 6.31 
[excellent , good , fair , worst] to (100 , 70 , 40 , 10) 
 

7  
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Weight Remarks 

8.29 Building risk management plan  
 
[exist , not exist] to (100 , 30) 
 

7 [G], [RD/LB] 

 The risk management plan is essential in Intelligent Buildings management.  
 

8.30 Security & crowd control management plan  
 
Linked to 7.28 
[exist , not exist] to (100 , 30) 
 

7 [G], [RD/LB] 

8.31 Potable water quality certificate 
 
Linked to 10.1 
[Achieved, not achieved] to (100 , 30) 
 

9 [ME(P)], [RD] 

 The Fresh Water Plumbing Quality Maintenance Recognition Scheme is certified by 
Water Supplies Department.  Water quality testing parameters include pH, colour, 
turbidity, conductivity, iron, E. coli and total coliform.  System inspection includes water 
pipe, filter, water pumps and water tank. 
 

8.32 Potable water tanks cleaning frequency 
 
Linked to 10.2 
[3 months or less .. 10 months or more] to (100 ..10) 
 

6 [ME(P)], [LB] 

 Food & Environmental Hygiene Department recommends cleaning of fresh water tank 
every 3 months for restaurants and food manufacturing industry. 
 

8.33 Flushing water tanks cleaning frequency 
 
Linked to 10.5 
[4 months or less .. 10 months or more] to (100 .. 10) 
 

4 [ME(P)], [LB] 

8.34 Potable & flushing water - management practice 
 
Linked to 10.8 
[Any five practices, any four practices, any three practices, any 
two practices, any one practice, nil] to (100, 75, 60, 45, 30, 1) 
  

8 [ME(P)], [LB] 

 Provisions of management practice to reinforce both water systems 
a. Regular cleaning and maintaining tidiness of plant room 
b. Regular cleaning and maintaining tidiness of pipework 
c. Extend of rusting and corrosion 
d. Access panel tightness 
e. Maintenance record keeping 
f. Maintenance planning 
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Weight Remarks 

8.35 Pest and mosquitoes control - management practice 
 
Linked to 10.26 
[satisfactory, nil] to (100 , 40) 
 

6 [G], [LB] 

8.36 Playground and gym - management practice 
 
Linked to 10.29 
[Frequency: everyday or less .. 3 days] to (100 .. 40) 
 

4 [G], [LB] 

 Good and regular cleaning practice to all equipment and toys.  Everyday cleaning is 
‘excellent’. 
 

8.37 Water cooling tower for non-residential buildings  
 
Linked to 7.30, 10.31 
[Regular, not less than once a year, treatment and sample tested 
to standard, failed or nil] to (100, 30) 
 

8  

 Water treatment and sample testing of legionella bacteria and total bacteria content. 
 

8.38 Promotion of activity and vibrancy regularly   
 
Linked to 5.12 
[well done , touched on , none] to (100 , 60 , 30) 
 

4 [G], [PJ/C] 

8.39 Environmental friendliness : Management of recycle of 
wastes produced by the building 
 
Linked to 1.64 
[yes , no] to (100 , 50) 
 

4 [E], [RD] 

8.40 Special feature(s) recommended by the auditor  
 
Score determined by the auditor 
 

5-9  

 Contribution of the weight of this element must not exceed 5% of the sum of weights of 
all elements under this index. 
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9.  Life Cycle Costing (Cost Effectiveness Index) 
 

Rent-to-cost ratio, r  
 
[r = 0.9 or higher … r = 0.1 or lower] to (90 .. 10) 
 

 The weight of this 
module depends 
on the type of 
building 

9.1 

Initial and life cycle costs : The formula of estimation  
 
The cost of construction and operation of a building should be compatible with its income. 
 
C  = initial construction cost per square metre; 
 
M =  property management, central air-conditioning and other fees for common facilities 

currently collected per square metre per annum (or the total expenses on annual 
operation and maintenance in case of owner-occupier; to be elaborated); 

 
F =  additional funds other than management fees required for additional 

maintenance/renovation projects between two most recent successive major 
renovations; 

 
R =  renovation cost per square metre (last major renovation or the next budgeted major 

renovation, whichever closer to the time of the assessment); 
 
T =  renovation cycle, i.e. the duration between two most recent successive major 

renovations, in years; 
 
Y =  gross rental value per square metre of gross floor area per annum; and 
 
y = average rental yield of the same category of buildings over the past ten years, 

published by the Department of Rating and Valuation of HKSAR Government. 
 
Historical cost data should be converted to present value figures using Construction Cost 
Index published by Architectural Services Department. Current cost information should 
be used as the present values of projected future costs.  The rent-to-cost ratio (r) formula is 
then shown as follows: 
 

r = Y / [ C*y + M + (F+R) / T]  
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10. Health & Sanitation Index 
Weight Remarks 

10.1 Potable water quality certificate 
 
Linked to 8.31 
[Achieved, not achieved] to (100 , 30) 
 

9  

10.2 Potable water tanks cleaning frequency 
 
Linked to 8.32 
[3 months or less .. 10 months or more] to (100 ..30) 
 

6  

 Food & Environmental Hygiene Department recommends cleaning of fresh water tank 
every 3 months for restaurants and food manufacturing industry. 
                                                         [ME(P)], [LB] 

10.3. Potable water examination 
 
[Failure in E. coli, total coliform, pH, colour, turbidity, 
conductivity, iron, none] to (5, 5, 50, 50, 50, 50, 50, 100) 
 

8 If item 10.1 is 
achieved, this 
item will 
automatically get 
100 marks. 

 Water quality testing parameters include pH, colour, turbidity, conductivity, iron, E. coli 
and total coliform.  E.coli and coliform are 2 important parameters and will be capped 
on 20 if any one of them is failed. 
 

10.4 Potable water - bonus points 
 
[Any one of the following items, nil] to (100, 30) 
  

3 

[ME(P)], [RD] 

Provisions to reinforce the potable water system 
a. U.V. lights 
b. Filtration system 
c. Other methods 
 

10.5 Flushing water tanks cleaning frequency 
 
Linked to 8.33 
[4 months or less .. 10 months or more] to (100 .. 10) 
   

4 

 

10.6 Flushing water examination 
 
[2 parameters passed, 1 parameter passed, nil] to (100, 50, 1) 
  

8 

[ME(P)], [LB] 

 Water quality testing parameters are E. coli and total coliform.   
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Weight Remarks 

10.7 Flushing water - bonus points 
 
[Any one of the following items, nil] to (100 , 10) 
 

3 [ME(P)], [RD] 

 Provisions to reinforce the flushing water system 
a. Chlorine pills 
b. Bleaching agents 
c. Filtration system 
d. Other methods 
 

10.8 Potable & flushing water - management practice 
 
Linked to 8.34 
[Any five practices, any four practices, any three practices, any 
two practices, any one practice, nil] to (100 , 75 , 60 , 45 , 30 , 
1) 
 

8 [ME(P)], [LB] 

10.9 Drainage - sufficient fall 
 
[Achieved, not achieved] to (100 , 30) 
  

9 [ME(P)], [RD/V]

 Sufficient fall of 1: 10 of drainage system after W.C. discharge to prevent cross flow 
contamination of W.C. sewage and backflow or foaming. 
 

10.10 Drainage - main stack condition 
 
[All items achieved, any four items achieved, any three items 
achieved, any two items achieved, any one item achieved, nil] to 
(100 , 75 , 60 , 45 , 30 , 1) 
 

8 [ME(P)], [V] 

 Good main stack should be  
a. clean,  
b. free from corrosion and rust,  
c. no signs of leakage,  
d. no blockage,  
e. free from rough pipe surface. 
 

10.11 Drainage - pipe leakage observation 
 
[All three items achieved, any two items achieved, any one item 
achieved, nil] to (100 , 65 , 30 , 1) 
   

9 

[ME(P)], [V/PJ] 

 Check for pipe leakage by visual observation of pipe surface and related: 
a. corrosion,  
b. dirty water on floor,  
c. serious ponding on floor. 
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Weight Remarks 

10.12 Drainage - last manhole cleaning 
 
[Every month or less .. 4 months or more] to (100 .. 40) 
  

5 

[ME(P)], [LB] 

 Every month cleaning is good practice. 
 

10.13 Drainage - grease trap and petrol interceptor cleaning 
 
[Every month or less .. 4 months or more] to (100 .. 40) 
  

5 

[ME(P)], [LB] 

 Every month cleaning is good practice. 
 

10.14 Drainage - bonus points 
[Any four items achieved, any three items achieved, any two 
items achieved, any one item achieved, nil] to (100 , 75 , 60 , 
50 , 40) 
  

3 

[ME(P)], [LB] 

 Provisions of criteria: 
a. Two-pipe system drainage design separating the WC discharge and all others 
b. Management guidelines to add water to floor drains 
c. Proper and regular cleaning and maintenance record 
d. Proper access facilities from common areas for regular inspection and maintenance 

of drainage pipes/fittings 
e. Provision of central sewage treatment plant / septic tank 
f. 1-way self closing floor drain, 
g. Durable pipe, e.g. epoxy coated. 
 

10.15 Drainage - u-trap provision with water seal 
 
[Provided and properly functioning, not properly functioning] to 
(100 , 30) 
  

9 

[ME(P)], [RD] 

10.16 Toilet ventilation – sufficient air changes 
 
[air changes: 20 or higher .. 15 .. 0] to (100 .. 60 .. 1) 
  

8 
[ME(A)], [RD] 

 5 air-change is the minimum standard.   
 

10.17 Toilet ventilation - door lourve provision 
 
[provided with 0.75m2 face area.. not provided] to (100.. 40) 
  

6 
[ME(A)], [V/RD]

 Door undercut area can be considered as door lourve area. 
 

10.18 Toilet ventilation - exhaust condition 
 
[To open air, to re-entrant] to (100 , 30) 
  

5 
[ME(A)], [V/RD]

 Exhaust of toilet ventilation to open air is the best design. 
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Weight Remarks 

10.19 Toilet ventilation - internal toilet/bath room 
 
[No internal baths, have internal baths] to (100 , 30) 
  

3 
[ME(A)], [RD] 

 The internal toilets/bath rooms refer to those do not have windows to outdoor, but a 
mechanical ventilation fan is provided.  If such fan does not function due to electrical 
or mechanical failure, the room shall not be ventilated.  This design should be avoided 
if possible. 
 

10.20 Cleanliness - building in general 
 
[Rubbish covering area: 1% or less .. 60% or more] to (100 .. 
30) 
  

8 

[G], [V] 

 Observation from roof to re-entrant canopies and air-conditioner eaves to check the 
collection of rubbish by percentage of area covered by rubbish. 
 

10.21 Refuse collection room - enclosed room 
 
[Provided, not provided] to (100 , 40)  
  

6 

[G], [V] 

10.22 Refuse removal from building - frequency  
 
[24 hours or less .. 48 hours or more] to (100 .. 40) 
 

5 

[G], [LB] 

10.23 Refuse room cleaning - frequency  
 
[24 hours or less .. 60 hours or more] to (100 .. 40) 
  

5 

[G], [LB] 

10.24 Refuse collection - bonus point 
 
[all three items, any two items, any one item nil] to (100 , 70 , 
55 , 40) 
  

3 

[G], [C] 

 Provisions: 
a. Use automatic refuse collection system. 
b. Refuse collection by bags. 
c. Refuse collection by chutes. 
 

10.25 Lift - ventilation  
 
[20 AC/hr or above .. 10 AC/hr or below] to (100 .. 10)  
  

8 

[ME(L)], [RD] 

10.26 Pest and mosquitoes control - management practice 
 
Linked to 8.35 
[satisfactory, nil] to (100 , 40) 
 

6 
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Weight Remarks 

10.27 Swimming pool, jacuzzi, sauna - filtration and water 
sampling in regular period 
 
[Water test every month or less .. over 4 months ] to (100 .. 40) 
  

4 

[G], [LB] 

 Regular maintenance including filtration, water sample testing, piping system, etc. 
Water sample testing every 1 month is ‘excellent’. 
 

10.28 Car park - ventilation and odour 
 
[Air changes: 20 .. 5 , below 5] to (100 .. 80 , 40) 
  

5 

[ME(A)], [RD] 

 Sufficient ventilation with good maintenance, free from bad odour smell, etc. 
5 air changes is minimum standard.  More air change is better. 
 

10.29 Playground and gym - management practice 
 
Linked to 8.36 
[Frequency: everyday or less .. 3 days] to (100 .. 40) 
  

4 

 

10.30 Indoor air quality for non-residential buildings  
 
[Rating: Excellent class , Good class , nil] to (100 , 80 , 30) 
 

8 

[ME(A)], [RD] 

 Rating in accordance with Environmental Protection Department guideline. 
 

10.31 Water cooling tower for non-residential buildings  
 
Linked to 8.37 
[Regular , not less than once a year, treatment and sample tested 
to standard , failed or nil] to (100 , 30) 
 

8 

 

10.32 Special feature(s) recommended by the auditor  
 
Score determined by the auditor 
 

5-9 

 

 Contribution of the weight of this element must not exceed 5% of the sum of weights of 
all elements under this index. 
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Abstract 
 
Intelligent Buildings (IBs) are the future of the Asian building industry.  All new 
commercial buildings and probably luxurious domestic buildings are designed with a 
common goal - to become intelligent buildings.  However, the official definition of IB has 
not yet been standardised around the world.  In the U.S., an IB is categorised by four basic 
ELEMENTS, namely building structure, building systems, building services and building 
management. In Europe, the emphasis is on information technology and the genuine need of 
the user.  In Singapore and China, it appears that the term "automation" has been dominating 
with a great emphasis on high technology.  It is our view that a proper definition of IB 
should be based on users’ needs instead of the image of the building itself.  We have 
therefore developed a new method for defining and specifying IBs.  The requirements of 
users are categorised into nine key modules called quality environment modules.  All 
building systems and features are summarised in terms of tens of ELEMENTS.  Selected 
ELEMENTS are assigned to a particular key area, i.e. module.  Each type of building is then 
allocated certain key areas for detailed design.  Once the areas have been chosen, the 
ELEMENTS are assigned for the consultants to carry out detailed design works.  This 
methodology has both advantages of comprehensiveness and flexibility.  The major 
contribution of this paper is not on the details of the modules nor the ELEMENTS which 
can be improved from time to time, but on the philosophy of a systematic approach to 
produce a guideline for designers to design intelligent buildings that suit different 
applications.  Although our work has been carried out in Asia and our objective is to define 
IBs for Asia, it is hoped that this approach will also be applicable to intelligent buildings 
outside Asia.  
 
1. Introduction 
 
In accordance with Finch and Croome [1], the emergence of IBs is likely to impose 
significant demands on facilities managers into the twenty-first century.  Whether we choose 
the term intelligent or not, building intelligence permeates through every feature of the 
modern buildings.   
 
IBs were advocated by UTBS Corporation (United Technology Building Systems 
Corporation) in the U.S.A. in 1981 [2], and became a reality in July, 1983 with the 
inauguration of the City Place Building in Hartford, Connecticut, U.S.A.  The UTS 
Corporation was responsible for controlling and operating such shared equipment as air-
conditioning equipment, elevators and disaster prevention devices.  The company further 
provided each tenant with communication and shared tenant services, such as office 
automation services, using local area networks (LANs), digital private automatic branch  
  



exchanges (PABXs) and computers.  The Hartford Building was advertised as the world's 
first intelligent building. 
 
What do we mean by intelligence?  One view is that intelligence is considered to be an 
innate, general cognitive ability underlying all processes of conventional reasoning [1].   
Piaget described intelligence not as an attribute, but as a complex hierarchy of information-
processing skills, underlying an adaptive equilibrium between the individual and their 
environment [1].  There are other views too, but Piaget had defined something that could be 
extended to understanding how people work or live in buildings and interact with their 
micro-climate, the building fabric and the external environment.   
 
Up to now, there has not been a universally accepted definition for IBs.  However, it appears 
that most designers agree with the statement that "IBs are not intelligent by themselves but 
they can furnish the occupants with more intelligence and enable them to work more 
efficiently".  Actually, most existing definitions of IBs around the world are trying to ensure 
a building is suitable for the occupants to work and live in safely, comfortably, effectively 
and efficiently.  However, these definitions are: either too vague to be useful guidance for 
detailed design; place an unbalanced focus on technologies only; or do not fit the culture of 
Asia.  It is time for Asia to adopt its own definition of IBs.  Without a correct definition, new 
buildings will not be optimally designed to meet the next century.  Having said that, it is still 
our hope that this definition is universal enough to be applicable to most buildings around 
the world. 
 
2. The Definition of IBs in U.S.A.  

 
Fig. 1 The Structure of an Intelligent Building according to I.B.I. 

 



According to Intelligent Building Institute (I.B.I.) of U.S.A., an IB is one which provides a 
productive and cost-effective environment through optimisation of its four basic 
ELEMENTS, i.e. structure, systems, services and management and the interrelationships 
between them. IBs help building owners, property managers, and occupants realise their 
goals in the areas of cost, comfort, convenience, safety, long-term flexibility and 
marketability.  There is no intelligence threshold above which a building "passes" or "fails".  
Optimal building intelligence is the matching of solutions to occupant needs.  Furthermore, 
the I.B.I. stated that "there is no fixed set of characteristics that defines an IB”.  In fact, the 
only characteristic which all IBs have in common is a structure designed to accommodate 
changes in a convenient, cost-effective manner.  The I.B.I. laid down the characteristics of 
ELEMENTS that an IB should possess, as shown in Fig. 1.  It can be revealed from Fig. 1 
that although the I.B.I. defined IBs in a broad sense, it places emphasis on the availability of 
technologies, clearly stating that a standard definition of IB does not exist. 
 
3. The Definition of IBs in Europe 
 
The U.K. based European Intelligent Building Group defined an IB as one that "creates an 
environment which maximises the effectiveness of the building's occupants while at the 
same time enabling efficient management of resources with minimum life-time costs of 
hardware and facilities."  Based on this definition, building providers and developers need to 
understand precisely what sort of buildings they should develop that will be both profitable 
and able to meet the users' increasingly complex requirements.  Information technology (IT) 
suppliers need to understand the relationship between the building, its occupiers and the 
computer systems they install.  Building owners and occupiers need to understand what it 
means to occupy an IB.  What economic gains can they expect and how will it change the 
way their business operates?  The relationship between the three groups of people, i.e. 
building providers and developers; IT suppliers; and building owners, is complex and poorly 
understood.  If building providers do not provide the right sort of building, it will be 
extremely difficult to install sophisticated computer systems.  If users and owners do not 
understand the benefits of occupying an IB, they will be unwilling to pay the developer a 
premium for "intelligent space".   
 
In 1991/92, DEGW, in partnership with Teknibank, carried out a large multi-client research 
project on IBs in Europe with an aim to closely examine current practice and develop an 
alternative European model of IB [3], based more closely on user requirements and 
changing work patterns.  According to the intelligent building pyramid, from 1985 to 1990, 
the emphasis was mainly on multifunctional systems and from 1990 to 1995, the emphasis 
was on integrated systems, i.e. building automation and integrated communication.  From 
1995 onwards, the concept of a fully computer integrated building was implemented.  Lehto 
[7] gave the opinion that a long list of technical equipment was no guarantee that a building 
would be intelligent; IBs must include the characteristics of being: 
 
• modifiable and flexible; 
• structurally active; 
• capable of structural and functional integration; 
  



• informative; 
• interactive; 
• secure; 
• comfortable and service-oriented; 
• healthy and therapeutic; 
• economic and productive; 
• based on correct fundamental solutions. 
 
Anyway, it can be seen that the definition of IBs in Europe is more on the users' 
requirements than merely the technologies. 
 
4. Existing Definitions of IBs in Asia  
 
4.1 The definition in Singapore [4] 
 
The Public Works Department of Singapore government stated that an IB must fulfil 3 
conditions: 
 
i the building should have advanced automatic control systems to monitor various 

facilities, including air-conditioning, temperature, lighting, security, fire etc. to 
provide a comfortable working environment for the tenants; 

i the building should have good networking infrastructure to enable data flow between 
floors; 

i the building should provide adequate tele-communication facilities. 
 
4.2 The definition in China [4] 
 
In Shanghai, the developers will label an IB as "3A" or "5A".  "3A" means the building 
contains three automatic functions: communication automation (CA), office automation 
(OA) and building management automation (BA).  Some IBs will divide the fire alarm 
function from BA, such that it becomes an independent fire automation system (FA) while 
some IB will have a comprehensive maintenance automation system (MA) to integrate the 
various automation systems within the building.  In this way, the “3A” category is extended 
to the “5A” method. 
 
It can be revealed that the emphasis of both Singapore's and China's definitions have been 
placed on control and communications using advanced technologies. 
 
4.3 The definition in Japan [5] 
 
According to Fujie, IBs in Japan have been developed in a different social and office 
environment from those in the U.S.A.  Privatisation of Nippon Telegraph and Telephone 
(NTT) has not led to the complexity of AT&T in the U.S.  Large differences are also found 
in the development of OA and land prices in Japan.  Japanese IBs must be designed to suit 
Japan's cultural climate.  The foci of Japanese IBs have been on four aspects: 
  



serving as a locus for receiving and transmitting information and supporting management 
efficiency; 
• ensuring satisfaction and convenience for the people working in them; 
• the rationalisation of building administration to provide more attentive 

administrative services with lower cost; 
• fast, flexible and economical responses to changing sociological environments, 

diverse and complicated office work and active business strategies. 
 
Regarding cultural considerations, IBs must maintain an effective working environment, 
run automatically and comprehensively, and be flexible enough to adapt to future changes 
in the needs of the working environment.  Those needs include: 
 
• a precise air-conditioning system that adapts to a variety of working environments 
• an antiglare lighting system 
• an area for refreshments 
• an atrium 
• a digital electronic exchange 
• an optical fibre LAN system 
• a self-contained intelligent system 
• a central monitoring system 
• an entry-exit control system 
• an automatic measuring and billing system 
• high-volume wiring system using cellular ducts and raised floor 
• high-load zone from 500 kg/m2 to 1000 kg/m2 
• adaptability to parabolic antennas 
 
It can be shown from the above discussions that the Japanese have placed more emphasis on 
the occupants themselves.  In particular, the consideration of entertainment for the occupants 
has not been included in any definitions in the western countries.   
 
5. A new Definition of IBs for Asia 
 
It is believed that the Japanese mode of definition on IBs is more suitable for formalising a 
universal definition for IBs in Asia.  However, there is no point why it cannot be extensible 
for the whole world.  We have proposed a two-level strategy to define an IB.  There are nine 
"QUALITY ENVIRONMENT MODULES", including: 
 
• (M1) Environmental friendliness - health and energy conservation 
• (M2) Space utilisation and flexibility  
• (M3) Human comfort 
• (M4) Working efficiency 
• (M5) Culture 
• (M6) Image of high technology 
•  (M7) Safety and security measures - fire, earthquake, disaster and structural 

damages etc.   



• (M8) Construction process and structure 
•  (M9) Life cycle costing - operation and maintenance with emphasis on effectiveness 
 
All the nine modules form the first level, or the fundamental level, of the definition.  In the 
second level, we have got a number of facilities or key ELEMENTS.  The list of facilities or 
key ELEMENTS can be added and removed from time to time to suit the changing world.  
These are the facilities or features that the designer needs to consider when designing an 
intelligent building.  The facilities can be categorised into three aspects, namely functional 
requirements, functional spaces and technologies.  ELEMENTS within these three aspects 
are points of consideration to be addressed by the designers to determine the actual building 
systems that must be provided in an intelligent building.  The ELEMENTS listed in Table 1 
are just examples that can be changed from countries to countries and from time to time to 
suit the practical environment.   
 
Table 1  Examples of facilities or features in an Intelligent Building 
 
 

Functional 
requirements Functional spaces Technologies 

Electrical services Raised ceiling Fire detection Fire fighting 

Indoor touring 
guidance Curtain wall Plumbing and 

drainage Artificial lighting 

Daylighting Raised floor Public address Structural monitoring

Training Shared meeting and 
conference services HVAC Satellite conferencing

Maintenance 
management Restaurants PABX Internet gateway 

Roof and floor 
loading Entertainment areas Office automation Gas supply 

Property 
management Floor height Security control Electric power quality 

monitoring 

Building directory Riser space Voice mail Video on demand 

Asset and facilities 
auditing Interior design High speed data 

communication
Domestic hot water 

supply 
Parking and public 

Transportation Emergency dscape Vertical transportation Trend logging and 
analysis 

Indoor air quality Fixtures and 
furnishings Building automation  

After hour 
operation Cleaning Energy saving   



Each of the nine key modules will be assigned a number of facilities, or key ELEMENTS, in 
an appropriate order of priority.  With the two levels in hand, a new definition of IB can thus 
be formulated. 
 
An Intelligent Building is designed and constructed based on an appropriate selection of 
QUALITY ENVIRONMENT MODULES to meet the user's requirements by mapping 
with the appropriate building facilities (termed ELEMENTS within The IBI Manual) to 
achieve long-term building value.  
 
This new definition will include two dimensions, i.e. the needs of the building 
developers/owners/occupants (deliverable items) and the enabling technologies (systems 
and services).  The integration of these two dimensions will generate values for the building, 
i.e. productivity, market values and energy conservation etc., that can be measurable.  In this 
way, each type of building will have a set of more or less different design criteria in order to 
become an IB.  The different types of buildings, in mind, can be residential, industrial, 
commercial (office or retail), transportation terminals, educational, public services (libraries 
or community centres) and that for religious purposes etc.  We can then assign different 
modules in priorities (P1 the highest priority and P9 the lowest priority) to each type of 
building.  The following table, Table 2, shows some examples of the proper assignment of 
modules to four different types of buildings. 
 
Table 2  Priority of Modules assigned to different types of building 
 
Type of Building P1 P2 P3 P4 P5 P6 P7 P8 P9 
Hospitals M1 M7 M3 M4 M9 M2 M5 M8 M6 
Weighting 9 8 7 6 5.5 5 2 1.5 1 
Residential Buildings M3 M5 M7 M1 M4 M9 M2 M8 M6 
Weighting 9 8 7 6.5 6.5 3 2 1.5 1 
Commercial (office) Buildings M4 M2 M9 M3 M1 M7 M6 M5 M8 
Weighting 9 8.5 8 7.5 7 6.5 6 6 3 
Transportation Terminals M7 M3 M1 M6 M4 M9 M8 M2 M5 
Weighting 9 8.8 8 7 6 6 4 3 2 
Educational Institutions M4 M7 M2 M5 M9 M1 M3 M8 M6 
Weighting 9 8.8 8.5 8.2 8 7 6.5 6 5 

 
Remarks: 
(M1) Environmental friendliness - health and energy conservation  
(M2) Space utilisation and flexibility  
(M3) Human comfort  
(M4) Working efficiency  
(M5) Culture  
(M6) Image of high technology 
(M7) Safety and security measures - fire, earthquake, disaster and structural damages etc.  
(M8) Construction process and structure 

(M9) Life cycle costing - operation and maintenance with emphasis on effectiveness  
 



In this way, different types of buildings will have different combinations of modules in 
different priorities.  Once a module has been selected, a group of pre-selected facilities will 
be assigned accordingly.  The choice of the designer towards a particular type of building 
only relies on the suggestions in Table 2.  It is possible to have one facility belonging to 
more than one module.  Whether the designer will include all the facilities in his/her design 
depends on two factors; the first being the priority of the module in relation to that type of 
building, the second being the availability of funding. 
 
Based on this concept, an Intelligent Building Index (IBI) can be established while the 
details are included in The IBI Manual published by Asian Institute of Intelligent Buildings. 
 
6. Cost Analysis of IBs 
 
Following the definition of an IB, the next important step is to evaluate the financial 
viability of it.  A systematic method of assessment has been laid down in other papers of the 
authors [6,8].  The values of buildings depend on their life-cycle costs and benefits.  Here, 
we are not aiming at the lowest life-cycle cost but the IB must be operated in order to 
achieve the most optimal life-cycle cost.  Different designs will, of course, imply different 
benefits and costs.  When we compare a conventional building to an IB, built on the same 
site, we should expect different income streams, as well as expenditures.  The IB approach is 
financially viable, if and only if, it gives a higher net present value (NPV) than the 
conventional approach. 
 
Having articulated the IBs characteristics, we are able to assess the difference in benefits and 
costs.  On the benefits side, we have higher rent receivable by IBs.  Initial construction costs 
may be higher but the recurrent costs may be lowered and IBs possibly last longer.  
 
7. Conclusion 
 
The existing definitions of IBs around the world have been reviewed.  It is found that they 
can more or less be categorised into two aspects, an emphasis on technologies and an 
emphasis on user's requirements.  We have proposed a more flexible way of defining IBs. 
Under our definition, there is a global concept, but the detailed requirements of each IB 
depend on the type of building concerned.  However, the definition itself is simple and 
straight forward, which is "An IB is designed and constructed based on an appropriate 
selection of quality environment modules to meet the user's requirements by mapping with 
the appropriate building facilities to achieve long-term building value."  The assignment of 
priorities of individual quality environment module to a type of building can be reviewed 
from time to time according to the local requirements and experience. The mapping of 
facilities or key ELEMENTS onto each module is also quite flexible, depending on the 
practice of different  
 



countries.  Although the flexibility is there, the major framework of the definition has been 
laid down.  This definition is not abstract or vague as compared with other definitions in that 
it can help or guide the designers to closely look at the necessity of different building 
systems and consider the provision of them based on the availability of funding.  More 
important, this definition can help us formulate an intelligent building index (IBI) so that 
all IBs can be assessed quantitatively.  Hence, it is believed that this new definition is not 
just useful for Asia but its principles can be applied to other countries around the world.  
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