
Key credit criteria among international green building rating tools

I.M. Chethana S. Illankoon a, Vivian W.Y. Tam a, b, *, Khoa N. Le a, Liyin Shen c

a School of Computing Engineering and Mathematics, Western Sydney University, Locked Bag 1797, Penrith, NSW 2751, Australia
b College of Civil Engineering, Shenzhen University, China
c Faculty of Construction Management and Real Estate, Chongqing University, Shapingba District, Chongqing, China

a r t i c l e i n f o

Article history:
Received 23 March 2016
Received in revised form
19 June 2017
Accepted 23 June 2017
Available online 24 June 2017

Keywords:
Green building rating tools
Key credit criteria
Green buildings

a b s t r a c t

The construction industry has a significant contribution towards numerous adverse environmental im-
pacts. Therefore, green building concept has gained wide recognition. In line with this, numerous in-
ternational green building rating tools have been developed providing a yardstick for measuring green
building performance. These rating tools have different credit criteria for evaluating the green building
performance. According to the existing literature, there are many researches comparing different green
building rating tools on specific credit criteria such as “Energy”. However, there is a clear lack of research
on establishing a baseline to develop new green building rating tools and to evaluate existing green
building rating tools. Therefore, this research aims to establish key credit criteria based on an extensive
literature study and evaluate these criteria based on widely used eight green building rating tools. The
comparison analysis is based on a quantitative measure, namely, a normalised score, which is obtained
through allocating credit points of selected green building rating tools to the established key credit
criteria. The comparison result is presented with radar diagrams and bar charts. This research established
seven key credit criteria for these rating tools which are namely (1) Site, (2) Energy, (3) Water, (4) Indoor
Environment Quality (IEQ), (5) Material, (6) Waste and pollution, and (7) Management. It is found that
‘Energy’ criterion is the most widely considered key credit criteria and then followed by ‘IEQ’ and ‘Water’
criteria. Apart from that, credit criteria such as ‘Triple bottom line reporting’, ‘Education and awareness’,
‘Economic aspects relating to various costs’, ‘Sustainable designing and planning’ and ‘Stakeholder re-
lations’ are identified as possible credit criteria which can be included in developing the rating tools in
future. These key credit criteria can be adopted as a baseline to develop new green building rating tools,
and it provides fruitful results to develop the existing tools further.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

The construction industry and building sector have a significant
contribution to many adverse environmental impacts (Abidin,
2010; Tan et al., 2011). In the United Kingdom, out of many sec-
tors of the economy, construction process and buildings usemost of
the energy and emit the highest amount of carbon dioxide (CO2)
(European information service commission, 2012). According to
Pink (2012), building construction contributes to about 26% of
waste and also considered as one of the major sectors which
significantly emits greenhouse gases globally (Reidy et al., 2011)
leading to detrimental environmental impacts. Therefore, there is a

clear need to develop the construction industry and the building
sector in a more sustainable manner. As a result, green building
concept gained its momentum (Hoffman and Henn, 2008).

With the development of green buildings, a yardstick was
required to evaluate green buildings' performance (Crawley and
Aho, 1999). Therefore, many assessment tools and green building
rating systems were put into practice around the world (Gowri,
2004; Haapio and Viitaniemi, 2008; Reed et al., 2011; Sinou and
Kyvelou, 2006) such as Building Research Establishment Environ-
mental Assessment Method (BREEAM), Leadership in Environ-
mental and Energy Design (LEED) and Green Star. These green
building rating tools are designed for assessing and evaluating
building performance from planning, designing, constructing, op-
erations (Sachin and Jha, 2012) and demolition based on the credit
criteria. All these credit criteria are developed to ensure the well-
being of the building occupants and the environment at large.
Further, in most of these rating tools, credit points are given to each
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of these credit criteria and finally sum it up to a single score to
arrive at the specific certification of building (Gowri, 2004; Haapio
and Viitaniemi, 2008; Reed et al., 2011; Sinou et al., 2006).

However, according to theWorld Green Building Council (2015),
there are many countries that have green building councils. These
countries use their own green building rating systems or use the
most common and established rating tools for the green building
rating. The declared set of credit criteria identified by each rating
tool (such as Management, Water efficiency, Energy etc.) analyses
howwell or poorly a building performs and likely to perform (Cole,
2005). Therefore, the set of credit criteria identified by each green
building rating tool has a critical impact on the evaluation of the
building performance. According to Lu et al. (2017), to pursue
sustainable development, appropriatemeasurements are critical. In
other words, developing the key credit criteria to evaluate green
buildings are significant. Further, if the set credit criteria does not
reflect the required performance of the building, the attempt to
develop buildings in a more environmentally and socially respon-
sible way, would be in vain.

Various existing studies have presented the application of these
rating tools. Certain studies have compared different tools based on
the effectiveness of each rating tool (Gowri, 2004). There are
studies developed assessing the performance of green technologies
in achieving certain credit points (Nelms et al., 2005). Some other
studies are on further developments on rating tools focusing on its
applications (Lützkendorf and Lorenz, 2006). According to Delai
and Takahashi (2011) research carried out has found that there is
not a single initiative analysed that tackles all sustainability issues
and in fact there is no consensus around what should be measured
and how. Therefore, it appears that there is limited existing study
examining comparatively the credit criteria adopted in different
tools.

1.1. Problem statement

According to Papajohn et al. (2016) there are many green
building rating tools including sets of parameters to assess the
sustainability of the building. However there is no any framework
or established key credit criteria to provide a basis in evaluating
green buildings (Papajohn et al., 2016). Further, there are certain
researches on comparison of green building standards in different
countries emphasizing different aspects. Some scholars focused on
evaluating the differences of structural systems among different
standards, such as object, content, mechanism, process, index cat-
egories, method and weight setting pointed out the differences
among different standards (Zhang et al., 2017). For example, certain
studies evaluated existing green building rating tools to develop
new rating criteria for certain countries (Vyas and Jha, 2016). Sallam
and Abdelaal (2016) evaluated water efficiency criteria of widely
used green buildings rating tools compared to a proposed baseline.
Similarly, there are many studies analysing the energy use and
assessment comparing widely used green building rating tools
(Chen and Lee, 2013; Lee, 2012; Lee and Burnett, 2008; Schwartz
and Raslan, 2013). Andrade and Bragança (2016) carried out a
comparative analysis on how dwellings are evaluated by five green
building rating tools based on the purpose of assessment, sus-
tainability dimensions considered, indicators addressed, life cycle
phases considered by the indicators, type of indicators, measure-
ments, aggregation processes and life cycle phases during which
the assessment. Pushkar and Shaviv (2016) also compared five
main green building rating tools in terms of shearing layers namely
site, structure, skin, services, space and stuff. Similarly there are
many researches comparing different green building rating tools
focusing on a specific criterion such as energy and water. However,
it can be seen that, there are significant inefficiencies in the existing

literature on a baseline for the key credit criteria for green building
evaluation. Different green building rating tools evaluate based on
different criteria. Therefore, aim of this research is to identify and
establish key credit criteria for green building rating tools and to
compare and contrast the ways in which these established key
credit criteria are addressed in widely used green building rating
tools. Initially baseline key credits criteria are identified through an
extensive literature and these were evaluated based on the widely
used green building rating tools. Through this comparison it is
possible to identify the extent to which the identified key credit
criteria are addressed by the existing green building rating tools
and also it provides a solid basis to develop new green building
rating tools as well.

2. Establishing key credit criteria for green buildings

According to the U.S. Environment Protection Agency [EPA]
(2014) green buildings are designed to reduce the overall impact
of the built environment on human health and the natural envi-
ronment by efficient use of energy, water, and other resources,
protecting occupant health and improving employee productivity
and reducing waste, pollution and environmental degradation.

Apart from the consideration towards the environment, major-
ity of the definitions on green buildings focus on health and well-
being of the humans within the buildings (Cassidy et al., 2003;
Chan et al., 2009; United States Green Building Council, 2007),
and also other certain definitions have a consideration on the cost
as well (Gowri, 2004; U.S. Environment Protection Agency [EPA],
2014).

Similarly, Lützkendorf and Lorenz (2006) illustrated that ‘green
building’ focus on the environmental and health-related attributes
of buildings, while ‘sustainable building’ approach led to the in-
clusion of economic and social aspects that resulted in a substan-
tially widened scope. This fact is further strengthened by Shari and
Soebarto (2012a), from their research on applying green concept
and sustainability concepts on a case study building. Therefore in
this research, a green building is identified as an environmentally
friendlier building with the efficient use of energy, water and other
resources and providing a better living and working environment
for the occupants. Further economic aspects must also be consid-
ered throughout the life cycle of the building. Therefore, a green
building should satisfy environmental, social and economic criteria
of sustainability which is commonly identified as the triple bottom
line. According to Zuo and Zhao (2014), green building is one of the
measures being put forward to mitigate significant impacts of the
building stock on the environment, society and economy.

Green building rating tool is a yardstick which measures the
extent to which the buildings satisfy the green building re-
quirements. Therefore, the criteria used to evaluate the buildings
must represent the parameters which are required tomake a ‘green
building’. As illustrated earlier, these parameters are three-fold
including environmental, social and economic criteria. However,
according to Zuo and Zhao (2014), environmental aspect of green
building are widely considered whereas other dimensions of sus-
tainability of green building, especially social and economic sus-
tainability is largely overlooked.

Vyas and Jha (2016), evaluated widely used green building
assessment tools such as BREEAM, LEED, SB-Tool, CASBEE, LEED-
India, Green Rating for Integrated Habitat Assessment (GRIHA)
and Eco-housing to develop a suitable assessment tool for India.
This research extracted nine components for green building
assessment namely; site selection, environment, building resources
and re-use, building services and management, innovative con-
struction techniques, environmental health and safety, mechanical
systems, indoor air quality and economy (Vyas and Jha, 2016).
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