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ABSTRACT: The main aim of this paper is to review the currently available assessment tools for the 
evaluation of sustainability of office buildings. All of these tools consider sustainability in terms of one 
or two aspects and exclude the other equally important aspects such as financial, social and public 
participation. None of the tools investigated provide a definitive assessment about the overall 
sustainability of the office buildings. A wide range of factors determine the overall sustainability of office 
buildings. This paper, thus, advocates the use of an integrated approach to quantify the sustainability 
of office buildings. 
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INTRODUCTION 
This paper intends to provide a critical reflection on a wide range of definitions and statements of “sustainable 
building” by conducting their qualitative analysis and then review the various available building sustainability 
assessment tools. The broad term sustainable building presents contested and confused picture. Several debates 
tend to sidestep certain important issues regarding sustainable buildings. In some instances, “sustainable building” is 
grouped with “green building” which is a fundamental misjudgement and causes confusion as the term “green 
building” do not encompass all aspects of “sustainable building”. A proper understanding of the term “sustainable 
building” can help in raising awareness of the various related issues of sustainability. 
 
The definition of sustainable building, like sustainability, has emerged from several world congresses and 
encompasses the disciplines of sustainability. Different individuals and organizations exhibit different perception and 
understanding of the sustainable buildings. This concept is also influenced by social and cultural values. Thus, there 
is no widely accepted definition of sustainable building. 
 
Green Building & Sustainable Buildings 
Green building, as the term depicts, refer mainly to the environmental aspect. It involves minimisation of pollution, 
reduction in energy use and environmental damages. The United Nations Commission on Sustainable Development 
in 1993, included economic aspect, as well: 

“to use the limited resources more efficiently and promote the solutions in economy and environment problems, 
further more to improve the living environment, is called the Green Building.” (GBC 1998). 

A statement or definition of sustainable building was described in the 2000 conference of Sustainable Building as: 
“A sustainable agenda operated on scales of materials, buildings, and urban regions, and must also include 
consideration of functional, social, economic and ecological factors. Strategies for reaching a sustainable built 
environment must reflect varied regional conditions and priorities, and different models for implementation: think 
global, act local.” (SB 2000). 

Thus, sustainable building presents a broader agenda encompassing several aspects. Therefore, to achieve a 
sustainable development in a community, the emphasis should be on sustainable building, which includes the 
community in the decision making. 
 
1. PRINCIPLES OF SUSTAINABLE DEVELOPMENT 
As the term sustainable building is a direct outcome of sustainable development, therefore, it has the same four 
principles (Cooper 1997) (Figure 1). 
 
Futurity: It gives a notion that present generations should leave to the future the ability to maintain present standards 
of living (Palmer et al. 1997, p. 88). It emphasizes upon the sustainable use of global resources such as fossil fuels, 
water, land, forests, etc. 
 
Equity: This principle emphasizes on greater equity among communities of current generation in the access to 
quality-of-life parameters (Mitchell et al. 1995, p. 116). All the communities must have equal access to the global 
resources. This prompted The Friends of the Earth Scotland to identify it as a key principle: 

“if there is a finite amount that we may consume or use beyond which we cannot go … then we must share what we 
already have far more than is currently the case. Equality of access to the world’s global resources therefore must 
be the guiding principle” (Palmer et al. 1997, p. 90). 
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Figure 1: Four principles of sustainable development (Source: Cooper 1997) 

 
Environment: This is probably the oldest and the most publicized principle of sustainable development. It deals with 
the ecological factor and brings forward the efficient use of earth’s natural resources and minimum negative 
environmental impact by the activities. 
 
Public Participation: Public participation means that individuals should be a part of decision making for issues that 
concern them (Mitchell et al. 1995, p. 107). Its importance was realised at the Rio Declaration on Environment and 
Development (UNCED 1992) where it was added as the tenth principle and is as follows: 

“Environmental issues are best handled with participation of all concerned citizens, at the relevant level. At the 
national level, each individual shall have appropriate access to information concerning the environment that is held 
by public authorities, including information on hazardous materials and activities in their communities, and the 
opportunity to participate in decision-making processes. States shall facilitate and encourage public awareness and 
participation by making information widely available. Effective access to judicial and administrative proceedings, 
including redress and remedy, shall be provided.”. 

This principle ensures that the development is acceptable to the society and does not become the monopoly of a 
certain section of a community thus promoting equity (Kaatz et al. 2005, p. 442). 
 
2. ASPECTS OF SUSTAINABLE BUILDING 
The sustainability of a building is determined in terms of its life cycle. The life cycle is a series of “consecutive and 
interlinked stages of a product system, from raw material acquisition or generation of natural resources to the final 
disposal” (ISO14040: 1997). In terms of building, it is a time horizon which covers such stages as acquisition of land, 
pre-design, design, construction and the ultimate demolition of the building. During the life cycle of a building, there 
are four main aspects of sustainable development that needs to be considered in decision making to achieve the aim 
of a sustainable building. These are as follows: 
Environmental Aspect: The environmental aspect covers the energy efficiency, resource efficiency, pollution 
features etc., throughout the life cycle of the building. 
Economic Aspect: The economic aspect deals with the cost effectiveness (construction cost and dismantling cost, 
cost of pollution, return on investment etc.), use of recyclable and reusable material, conservation of energy etc. 
throughout the life cycle of the building. 
Social Aspect: Social aspect deals with the health of the users and their productivity, facilities for the disadvantaged 
people etc.  
Public Participation: It has been acknowledged that success of sustainable construction depends upon the 
relationship between people and construction industry. Strong relationship between several sections of the 
construction industry is required. This may need to modify the list of stakeholders who should have a say in decision-
making (Kaatz et al. 2005, p. 447). Public participation allows the views and concerns of the affected parties to be 
heard, thus satisfying the equity principle. Furthermore, it also increases the awareness within the society about its 
responsibility towards sustainable development (Kaatz et al. 2005, p. 445). Public participants may involve 
construction workers, engineers, owners, end users, property managers, facilities managers, etc. 
 
3. EVOLUTION OF THE CONCEPTS OF SUSTAINABLE CONSTRUCTION/BUILDING 
An early definition of sustainable construction was presented by Charles Kibert during the First International 
Conference on Sustainable Construction held in Tampa, Florida, US in 1994. “Sustainable construction is the 
creation and responsible management of a healthy build environment based on resource efficient and ecological 
principles” (Kibert 1994). It is evident that the foremost stress was given to resource efficiency and ecological 
principle as was justified by the Rio Declaration on Environment and Development in 1992. With the passage of time, 
the concept of sustainable construction/building has evolved and a broader picture has emerged. 
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Figure 2 shows the evolution of sustainable construction concept over the passage of time. The traditional ideology 
was to consider time, cost and quality during the construction. Later on, issues such as resource depletion, 
emissions, and conservation of biodiversity took a forward step and a bigger picture encompassing these issues 
emerged as is supported by Agenda 21 on sustainable construction (CIB 1999). Finally, we have a broader concept 
expanded to suite global context and covering economic and social and cultural issues as well. 
 
 

 
Figure 2: Traditional concept of sustainable construction (Source: Bourdeau 1999) 

 
This concept does not include public participation, which is also a key aspect of sustainable construction/building. 
The main issue for disregarding public participation might be that it is not a major business aspect and is left out on 
most occasions during decision making. There may be a few other issues involved in incorporating public 
participation in the concept of sustainable construction/building. One reason might be the misunderstood view of 
construction industry as largely being a technical one. This hinders the participation of stakeholders on broader scale 
(Kaatz et al. 2005, p. 442). Moreover, because of the technical and segmented nature of construction industry, 
responsibilities are allocated among a large number of specialized groups which makes public participation even 
more difficult. Furthermore, the communication and interaction among these specialized groups further complicates 
the involvement of stakeholders. The stakeholders cover a wide range of participants from different walk of lives and 
have different perceptions of the building process and its use which shifts the management and ownership of the 
entire construction process to the professionals thus enabling them to follow their own objectives during the 
construction. As a result, rest of the stakeholders suffers (Turin 2003). It has been correctly pointed out by Kaatz et 
al. (2005) that this process has become a technical one instead of a social process. The importance of public 
participation cannot be ignored and it has to be made an integral part of the decision making process to achieve 
sustainable construction/building. On the basis of these arguments, a framework of sustainable construction has 
been proposed which is inclusive of public participation (Figure 3). 
 
 

 
Figure 3: Proposed sustainable construction framework 
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Analysis 
The analysis of the 20 definitions/statements of sustainable building/construction has been carried out in this paper. A 
tree coding has been used for the analysis (Figure 4). 
 
 

 
Figure 4: Tree coding for qualitative analysis 

 
The results are shown in Table 1 and Table 2. It was noticed that environmental aspect has been included in most of 
the definitions. Most of the emphasis is on resource efficiency which is a part of both the environmental and economic 
aspect. Apart from resource efficiency, energy efficiency and ecological conservation are the second most appear in 
the definitions of sustainable building. All these three features are directly related to the Futurity and Equity principle 
of sustainable development and stresses upon the present generation to share it equally among itself and to preserve 
these resources for the future generations also. Resource efficiency and energy efficiency convey the same message 
of conserving the natural resources during the complete life cycle of a building. The reason for these features to be 
given attention in such significant proportions by various authors is transparent enough. Fossil fuels are depleting at a 
fast rate and this combined with the emission of of pollutants caused by their use has prompted various authors to 
put these features at the top of their list while architecting the sustainable building concept. 
 
 

Table 1: Results of qualitative analysis 
 

Source Env Eco Soc PP 
Duijvestein 1993 x x x x 
Kibert 1994   x x 
Huovila 1998   x x 
Bourdeau 1998    x 
Kunszt 1998   x x 
Bologna et. al. 1998   x x 
Anom 1998   x x 
Lanting 1998    x 
Suler 1998   x x 
Smerdon et. al. 1998   x x 
Landman 1999    x 
SBC 2000    x 
Guy & Farmer 2001 x x x x 
Yashiro 2001   x x 
GBC 2002    x 
CS/DPD 2002    x 
Glicksman 2003   x x 
Kibert 2005  x x x 
OEA 2005    x 
John 2005    x 

Total 20 19 8 0 
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Table 2: Detailed results 

 
Source EE RE EC MP CE EE RE ULR L/L RRBM OH P 

Duijvestein 1993 x x x x x x x x x x x x 
Kibert 1994 x   x x x  x x x x x 
Huovila 1998   x  x   x x x x x 
Bourdeau 1998   x  x   x x    
Kunszt 1998 x   x x x  x x x x x 
Bologna et. al. 1998  x x  x  x    x x 
Anom 1998 x   x x x  x x x x x 
Lanting 1998     x   x    x 
Suler 1998 x   x x x  x x x x x 
Smerdon et. al. 1998 x   x x x  x x x x x 
Landman 1999 x  x x x x  x x x  x 
SBC 2000 x x x x x x x x x x x x 
Guy & Farmer 2001 x x x x x x x x x x x x 
Yashiro 2001   x x x   x x x x x 
GBC 2002 x x x x x x x x x x   
CS/DPD 2002 x x x x x x x x x x x x 
Glicksman 2003 x  x x x x  x x x x x 
Kibert 2005 x x  x x x x x x x x x 
OEA 2005 x  x x x x  x x x   
John 2005   x x    x x x x x 

Total 7 15 7 4 1 7 15 1 2 3 5 3 
 

 
Economic aspect has been given the second highest consideration as both the energy efficiency and resource 
efficiency have been grouped in economic aspect also. Both these features contribute directly to the economy and 
cost of the building throughout its life cycle. It is worth mentioning that direct use of the term cost effectiveness is not 
that frequent in the definitions and has only been mentioned once. Same treatment has been meted out to the feature 
“use of local resources”. One would think that to achieve an economically viable building, use of local resources is 
imperative. 
Social aspect has also been mentioned a few times in some of the definitions. The most frequent features of social 
aspect seem to be occupants’ health and productivity. These two features are interrelated as good occupants’ health 
can improve productivity. Public participation has not been mentioned at all in any of the definitions and statements 
investigated. In regard to this analysis, a more comprehensive definition should be developed for such purpose. One 
such definition could be: 

“Sustainable building is such a building that considers the environmental, economic, social aspect and public 
participation along with all their features throughout its life cycle.”. 

 
4. BUILDING SUSTAINABILITY ASSESSMENT TOOLS 
With the emergence of sustainability concept, several tools have been created to aid in its assessment. These tools 
play a major role in decision making. Each tool employs its own distinct set of indicators against which sustainability 
is assessed. Most of the tools use life cycle assessment to quantify the consumption of resources, comparison of 
alternative materials and estimating the cost. However, majority of these tools are for the purpose of assessing the 
sustainability of development projects and therefore cannot be used for the buildings. The tools that are available for 
the office building performance evaluation such as Ecopro, EcoQuantum, AccuRate, First Rate, TEAM, BEE, 
ESCALE, PAPOOSE, EcoEffect, LEGOE, EPCMB, HK-BEAM etc. evaluate environmental and energy performance 
only and hence, cannot be used to assess the sustainability of the building. This widespread availability of the 
environmental assessment tools might be the result of the extensive usage of the term green building instead of the 
term sustainable building. As has already been discussed, the term green building is not sufficient to reflect the 
sustainability of the building. There is no actual sustainability assessment tool for office buildings at the moment. 
However, there are a few tools which besides assessing the environmental performance consider the other aspects 
as well. These tools have been reviewed in this section. The assessment criteria for these tools have been conceived 
from the developed definition of sustainable buildings which consider the four aspects of sustainability. Therefore, 
environmental, social, economic and public participation has been used as comparative criteria. 
 
Resource depletion and emissions have been grouped under environmental aspect as they deal with the raw material 
and fuel consumption and emissions of toxics to the environment. Indoor environmental quality and building 
performance have been grouped under the social aspect as they reflect the social behaviour and health and comfort 
of the occupant. Cost performance and real estate performance have been classified as economic aspect. These are 
the major features that have been chosen to assess the tools. Table 3 compares various sustainability assessment 
tools and Table 4 gives an overview of the commitment of sustainability assessment tools to the sustainable building 
concept. Table 5 shows the types of buildings that can be evaluated by using these tools. 
 

 



 
 
 
 
 
 

Table 3: Comparison of selected assessment tools 
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GB Tool    x          x   x    x x x
BASIX     x               x x x x x X x  x x x x x x x x x

BREEAM    x           x  x   X x x x x  x x x x x x

BEES x          x x  x  x  x X  x x x x x x  x x x

ENVEST  x  x                 x - - - - - x x x x x x x  x x x

LISA  x  x                x  x x x X x x x x x x x x x x x

LEED        x          x X    x x x x x x x x
1GHG = Greenhouse gas; 2ODS = Ozone depleting substance; 3IAQ = Indoor air quality

 



The Green Building Tool (GBC) encapsulates four major issues; resource consumption, environmental loadings, 
indoor environmental quality and quality of service. These issues cover major features of environmental and social 
aspect but ignore the economic aspect and public participation. Exclusion of economic aspect clearly eludes the 
notion of progressive profitability which is an integral part of wealth creating buildings such as rental apartments. It 
also ignores the cost effectiveness of the building material and the life cycle cost of the buildings. The life cycle cost 
of the building aids in establishing whether the cost of the building is within the reasonable parameters or not? Thus, 
excluding the economic aspect will only lead to a misleading result towards sustainability assessment. The results 
are represented by individual graphs for four major issues. 
 
 

Table 4: Results of sustainability assessment tools 
 

Tool Env Soc Eco P 
P 

GB Tool   x x 
BASIX  x x x 
BREEAM  x x x 
BEES  x  x 
ENVEST  x  x 
LISA  x x x 
LEED   x x 

 
 
 
 
 
 
 
 
 
 

 
 

Table 5: Assessment tools and building types 
 

Tool Building Types 

GB Tool 
Commercial buildings  
Multi-unit residential buildings 
Schools 

BASIX  Residential buildings 

BREEAM 

Commercial buildings 
Residential buildings 
Industrial units 
Supermarkets 

BEES Commercial buildings 
Residential buildings 

ENVEST Commercial buildings 
Residential buildings 

LISA 
Commercial buildings 
High Rise buildings 
Ware houses 

LEED Commercial buildings 
Residential buildings 

 

BASIX is the tool created by New South Wales Government Department of Planning to assess the sustainability of 
the houses and apartments. It does not assess the sustainability of office buildings, but being the only sustainability 
evaluation tool, it has been included in the analysis. It only incorporates a partial environmental aspect and 
completely excludes the other three aspects of sustainability. Therefore, the building sustainability index generated 
by BASIX may certainly be misleading. Moreover, it gives the evaluation results in three components; water, thermal 
comfort and energy. It uses a scale of 40 – 0 for water, pass or fail for thermal comfort and 25 – 0 for energy. To 
assess the level of sustainability of a building, a single sustainability index should be used as a result rather than 
individual results for different aspects of sustainability. 
 
LISA stands for LCA in Sustainable Architecture and is used in Australia. It is a LCA decision support tool to assist in 
green design. Like BASIX it also incorporates a partial environmental aspect focusing on energy consumption, water 
consumption and GHG emissions. It generates graphical results for resource energy consumption, GGE (greenhouse 
gas emissions), NOx, SOx, NMVOC (non-methane volatile organic compounds), SPM (suspended particulate matter), 
and fresh water consumption. 
 
BEES (Building for Environmental and Economic Sustainability) measures the environmental and economic 
performance of the building. It includes fossil fuel consumption, GHG emissions and acidification and life cycle cost. It 
rates both the environmental and economic performance and then combine them to give a single score.  
 
BREEAM (BRE's Environmental Assessment Method) has been used to assess the environmental performance of 
buildings and is used in UK. It encapsulates only environmental aspect and location of building which is a feature of 
social aspect. BREEAM gives a single score after the evaluation of the building. 
 
LEED stand for Leadership in Energy and Environmental Design and is used in USA. The City of Seattle Sustainable 
Building Policy specifies LEED Green Building Rating System to be used for environmental evaluation of the 
buildings. It encapsulates the environmental and social aspect of the building sustainability. In building evaluation, 
LEED uses certain criteria which must be met in order to get a total score. On the basis of the total score, the building 
is assigned a rating of bronze, silver, gold or platinum. 
 
It is understandable that none of the tools consider any stages of building except construction and occupancy. The 
reason might be the difficulty in obtaining the amount of information needed for the assessment during other stages 
of the building. Moreover, the accuracy of information also affects the accuracy of the assessment. That is a complex 
issue and needs comprehensive public participation. However, the demolition or remodeling stage should have been 
incorporated in the life cycle analysis, especially to assess the environmental and economic aspects. 
After reviewing the existing tools, it has been determined that none of the tools can be used to assess the 
sustainability of the office buildings as none of them uses an integrated approach consisting of all the four aspects of 
sustainability. Moreover, not all tools give the evaluation results in the form of a single sustainability index. 
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5. CONCLUSION 
The framework for assessing sustainable building needs to be differentiated from that of green building as green 
building presents one aspect of sustainability and concentrates mostly on environmental aspect. The perception of 
sustainable building has evolved over the passage of time and recognizes environmental, economic and social 
aspect as the primary aspects. However, public participation also needs to be embraced to fully achieve 
sustainability. With regards to the definition or statement of sustainable building, it should be made explicit where the 
authors stand in relation to the principles and aspects of sustainability. A wider definition of sustainable building has 
been put forward which considers all four aspects of sustainability as an integral part of decision making throughout 
its life cycle. 
 
A wide range of factors determine the sustainability of the office building and by considering all of these interrelated 
factors, the results of a sustainability assessment tool can reflect the true overall sustainability of the office buildings. 
None of the existing assessment tools investigated encapsulate the essential aspects of sustainability but rather 
focus on one or two aspects only. In order to assess the sustainability of the office building, a wholesome approach 
needs to be adopted that should include the aspects of sustainability and a tool be developed that employs this 
approach to generate the evaluation result. To achieve this purpose, more work needs to be done in this regard.  
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