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Abstract Green building concepts are widely accepted and practiced worldwide. The aim of green building is to reduce
building impact on environment and human health and in a meantime conserve natural resources. Many initiatives have been
carried out in order to support green building development. Many incentives has been offered and provided as a means to
support the development of green buildings in Malaysia. The participation of local authority in supporting green buildings is
very sound. As an initiative, the localauthority can participate in green building by providing property tax incentives on green
building within their jurisdiction area. United Stated has applied and implemented property tax incentives on green buildings
earlier since year 1975. There are 3 types of model that have been applied in 44 counties in US which are property tax
exemption, property tax reduction and property tax credit. Nevertheless, each of these models was developed according to
LEED’s green criteria. Whereby Malaysia are using GBI green criteria as listed in GBI’s Malaysia. Therefore, this paper
focus on entitle technology or component on each LEED’S green criteria that been used in property tax incentives in order to
establish property tax incentives according to GBI on green buildings in Malaysia. This is essential in order to explore the
potential of property tax incentives on green building to be implementing in Malaysia.
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operation, maintenance and removal. The definition of green
building is in line with it aims to reduce the impact of
building on environment and generate a healthier space in
which to live and work[10].

On April 2009, Malaysia has launched a green building

1. Introduction

The growths of technology have developed extremely
over decade ago. Consequently, the growth of technology

has led to the extreme exploitations of natural resources and
cause damage to the environment. Between 2009 and 2030,
the global primary energy consumption is expected to
increase by 1.6% annually[3]. It also leads to the
environmental issues such as pollution which consequently
effect human health and well being.

In order to address the global environmental issues, real
estate development has move towards sustainable
development which focuses on three elements which are
social, economic and environmental[ 1]. Green or sustainable
buildings are all revolve around the same function[6]. Green
building concept has been widely practice around the globe
particularly in well developed countries such as United State
and Europe.

The Urban Land Institutes (2005) defined green building
as practice of increasing the efficiency with which the
building use resources while reducing building impact on
human health and the environment during the building
lifecycle, through better sitting, design, construction,
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rating tool that was recognized as Green Building Index
(GBI)[7]. All level of government institution channelling
their support toward green buildings by providing numerous
types of incentives and policy enforcement. Unfortunately,
to date, there are no records available on incentives provided
by the local authority in Malaysia regarding green
development. This is reversed from other local governments
in developed countries which already have provided various
incentives on green development at local level.

Local authority has been recognised as the agent to
promote sustainable development at local level in Local
Agenda 21 Ministry Of Housing and Local Government
Malaysia). Each property including green building which
within local authority administration area is imposed with
property tax assessment as property tax yield is the main
source of income for local authority.

Property tax can be referred as rates collected by local
authorities to cover expenses for services and development.
The imposition of property tax is related to the role of local
authorities in developing the area and providing the
necessary services and facilities[9]. Reference[2] found from
their research which conducted at United State and Europe
that in terms of monetary incentives provided at the local
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level, property tax incentives in terms of reduction was
discovered as the most offered and utilized in energy
efficiency sector.

Based on literature reviews, it showed that there are three
types of models that have been formulated for property tax
incentives. These models have been adopted widely in
United Stated and United Kingdom. These models
developed according to green criterion as listed in the
country’s green rating tool.

Therefore, the aim of this research is to explore the
potential of property tax incentives on green building to be
implementing in Malaysia. Thus, this paper provides
analysis on entitle technology or component on each
LEED’S green criteria that been used in property tax
incentives in order to establish property tax incentives on
green buildings in Malaysia.

2. Green Building Rating Tools

Green building rating tools were believed to be able to
assist architects, builders, government bodies, building
owners,developers and end users to understand the impact of
each design choice and solution to the environment[11].
Each country developed their own green rating tools
according to their own climate, environmental and
developmental context, cultural and social needs.

The aims of green rating tools are to enhance the
environmental awareness in building practice and providing
direction or guideline for the building industry toward
achievement of sustainability in building development.
Reference[4]added that the adoption of green building rating
tools has lead in creating green market demand and increase
public awareness and perception towards the quality of green
building.

There are several types of green rating tools which are
identify as BREEM, LEED, GreenStar, GreenMark, GBI and
many more. For the purpose of this research, comparison is
highlighted between LEED and GBI rating tools.

2.1. LEED Green Rating Tool

In year 1993, United Stated Green building Council
(USBG) developed their own green rating tools called LEED
which stands for Leadership in Energy and Environmental
Design. There are six criteria listed in LEED rating tools
which are sustainable site, water efficiency, energy and
atmosphere; material and resources; indoor environment
quality, innovation and design/construction process[8].

2.2. Green building Index (GBI) Malaysia

Green Building Index (GBI) is recognized as green
building rating tools in Malaysia. It was first launched in
2009 at the Garden Design Forum held at Kuala Lumpur
Convention Centre. GBI is developed by the Malaysia
Institute of Architect (PAM) and Association of Consulting
Engineer o f Malaysia (ACEM).

There are six (6) key criteria recognized in the GBI

namely energy efficiency (EE), water efficiency (WE),
sustainable site planning and management (SM), indoor
environment quality (EQ), materials and resources (MR),
and innovation (IN)[7].

Table 1.0 below summarized the green criteria as listed in
LEED US and GBI Malaysia.

Table 1. LEED and GBI green criteria
RATING LEED GBI
TOOLS (United State) (Malaysia)
Energy and .-
atmosphere Energy efficiency
Water efficiency Water efficiency
Sustainable site
GREEN Sustainable sites i}le?;r;mei a:n(:
CRITERIA ‘ g
Material and .
Material and resources
resources
Indoor environment Indoor environment
quality quality
Innovation Innovation
http:/www.usgbc.or | http:/www.greenbuildi
SOURCE ¢/LEED ngindex.org

Fromthe table1.0 it showed that United State green rating
tool which is LEED, containing green criteria that are similar
as GBI criteria that been utilized in Malaysia. There fore, this
paper is conducted to assemble GBI criteria for property tax
incentives purpose by using LEED green criteria as a
guideline.

3. Property Tax Incentives Models

Based on data collected from Database of State Incentives
for Renewable and Efficiency (DSIRE) by North Carolina
State University[5], stated that there are 3 types of property
tax incentives that being utilized in the United State namely
property tax exemption, property tax reduction and property
tax credit

From the database, it was found that each certified green
buildings are eligible for property tax incentives based on the
green elements that installed or attached to the property. In
other words, property taxincentives were given according to
the types of green element found on the building. These
green elements that eligible for property tax incentives have
to be the same element as listed in the green building criteria
in green rating tools.

As for in United State, they utilized LEED as green rating
tool, it comprises 6 green criteria which are energy and
atmosphere, water efficiency, sustainable sites, material and
resources, indoor environment quality and innovation.
Property tax incentives are provided to all types of green
properties such as residential, commercial, industrial,
agricultural and utilities.

Fromthe database, it can be summarized that there are 44
counties or states in United States that provided property tax
incentives on green properties. There are 26 counties/states
that provided property tax exemption, 14 counties/states
provided property tax reduction, and 8 counties/states
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provided property tax credit. The database also recorded that
there are three bases in calculating formula for property tax
incentives models as been practice in US which are:

a. Property tax exemption

Green elements installed or attached to a property are
considered to add no value to the property. In other words,
the exemption is given on the value of green elements
installed or attached to the property but not on the existing
property building. A green property is assessed as a
conventional property / non green property.

b. Property tax reduction:

Green elements installed or attached to a property are
given several percentages of discounts on value.

c. Property tax credit:

Property tax credit is cash money given back to green
property owner depends on the level of certification of the
green building achieved. The amount is varies depending on
different percentages allocated for each level of certification
achieved. The tax credit is given within a period of time.

* Property tax assessed x discount based on green building
level achieved.
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4. Methodology

4.1. Data Collection and Analysis Method

The data collection for this paper is a combination of
qualitative and quantitative study. The secondary data is
gathered using literature reviews. The literatures reviews of
secondary data have been used to get an overview of the
research fields which is on property tax incentives and green
buildings. Most of them originate from scientific articles,
reports and databases. The collected literatures are limited to
the most relevant articles or study on green building
incentives and green building rating tools. Content analysis
is used as a method to analyse the collected literatures. Then,
the collected data being analyse quantitatively using
frequency analysis to obtain the result in order to serve the
objectives of the research.

4.2. Conceptual Framework

Figure 1.0 below provides the conceptual framework for
this paper.

GREEN BUILDING
|
GREEN RATING TOOLS GREENINCENTIVES
I
| | |
LEED United States Federal Local
| Govemment Govenument
GREEN CRITERLA: ‘
Local Authority
1. Energy and atmosphere )
2. Waterefficiency
3. Matenal and resources
4. Site management Property Tax
5. Indoor environmental quality _
6. Innovation
Entitle Technology / Property Tax Property Tax Property Tax
Component Exemption Reduction Credit
THE POTENTIALITY OF IMPLEMENT PROFERTY TAX
INCENTIVE MODELS IN MALAYSIA

Figure 1.

Conceptual research framework
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5. Result and Discussion

There are 44 counties/ states in US that provide incentives
on property tax for green building. There are three types of
tax incentives provided for green building which are
property tax exemption, property tax reduction and property
tax credit. Table 2.0 explains the numbers of counties/states
in US that provides types of property tax incentives
accordingly.

Table 2. Type of property tax incentives wilized by state in US

TYPES OF PROPERTY TAX NO. OF STATEY
INCENTIVE COUNTIES
Property T ax Exemption 26
Property Tax Reduction 14
Property Tax Credit 9

Table 2.0 shows that property tax exemption is the most
populartype of property tax incentives that being provided in
US on green buildings. It followed by property tax reduction
and property tax credit respectively.

5.1. Summarization of LEED Green Criteria according
to types of Property Tax Incentives

Below is the summarization of types of property tax
incentives as provided based on each green criteria. These
green criteria are based on LEED green rating tool.

Table 3. No. of US cownties that provides types of property tax incentives
accordingto LEED green criteria

environment quality, innovation and sustainable site
respectively.

Furthermore, there are 14 counties in US that offered
property taxreduction on green buildings. For incentive as in
reduction in property taxation, green criteria that most
prevalently given incentives are energy and atmosphere,
water efficiency, and material and resources. On the other
hand, sustainable sites and indoor environment quality are
the least types of green criteria that given incentives.

In addition, 9 counties in US are recorded to provide
property tax credit as incentives for green buildings. Table
3.0 demonstrates that all the counties provide property tax
credit on green building that consists with energy and
atmosphere, and water efficiency.

For that reason, this result imp lies that these three types of
green criteria which are energy and atmosphere, water
efficiency, and material and resources are important and
significant with green building concept. For that reason,
these three green elements should be taken into consideration
in developing property tax incentives model for green
building in Malaysia. Nevertheless, other green elements
such as sustainable sites, innovation and indoor environment
quality also play important part in green buildings since allof
the green criteria are listed as incentives for green building.
Hence, they also should be taken into consideration in
developing property taxincentives in Malaysia.

5.2. Analysis on Types of Entitle Technology/Component

Total for each LEED Green Criteria that Applicable for
LEED GREEN Property Propety | Property LEED Property Tax Incentives
tax tax tax criteria . . . . L.
CRITERIA exemption | reduction | credit | applied by This section provides the details on eligible
all models technology/component according to LEED green criteria
Energy & 25 14 ] 47 that are applied to the property tax incentives models in US.
Atmosphere
Water Efficiency 24 12 3 44 Table 4. Entitle technology/component based on Water Efficiency
Material & ENTITLED
15 11 5 31
Resources LEED GREEN CRITERIA | 15 HNOLOGY/COMPONENT
Innovation 3 8 4 15 ® Solar Water Heat
Indoor e Hydroelectric
Environment 3 6 4 13 Water Efficiency o Tidal Energy
Quality o Wave Energy
® Ocean Thermal
Sustainable Sites 2 6 4 12 o Solar Pool Heating

Generally, the table 3.0 above ranks that energy and
atmosphere, water efficiency, and material and resources
are the most popular green element that are given incentives
by all three types of property tax incentives models in US.
Then, it followed by innovation, indoor environ ment quality
and sustainable sites respectively.

There are about 26 counties in US that offered property tax
exemption as an incentive for green buildings. The graph
explains that energy and atmosphere, and water efficiency
are the most popular green criteria that are given property tax
exemption incentives by most of the counties in US.
Meanwhile the least popular green criteria that are exempted
from property tax are material and resources, indoor

Tables 4.0 until 9.0 have listed types of entitle technology
or green component that applied to property tax incentives
according to LEED criteria. This result can be applied as
strategies to develop property tax incentives models in
Malaysia. Therefore, it signify that there are a potential for
Malaysia to succeed in developing own property tax
incentives model on green building according to GBI green
criteria. Furthermore, developing a model for property tax
incentives in Malaysia is an advantage since LEED green
criteria are identical with GBI green criteria. Thus, it
enlightens the potential of property tax incentive to be
implementing in Malaysia in order to support the growth of
green building development.
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Table 5. Entitle technology/component based on Energy and Atmosphere

Leed Green Entitled T echnology/
Criteria Component
e Geothermal Heat
e Solar Water Heat Pumps
® Photovoltaic o Tidal Energy
o Wind o Wave Energy
e Geothermal Electric ® Ocean Thermal
o Small Hydroelectric o Fuel Cells using
o CHP/Cogeneration Renewable Fuels
® nonpetroleun o Geothermal
Energy and | renewable sources Direct-Use
Atmosphere | o Solar Space Heat ® SolarPool
e Solar Thermal Electric | Heating
® Solar Thermal Process | ® Anaerobic
Heat Digestion
o Solar Mechanical e Miniturbines
Energy e Stirling Engines
® Passive Solar Space e Hybrid Vehicles
Heat o Thermoelectric
Energy

Table 6. Entitle technology/component based on Material and Resources

Leed Green Criteria

Entitle d Te chnol ogy/Com ponen t

Material and Resources

® Biomass

o Landfill Gas

e Municipal Solid Waste
® Anaerobic Digestion

Table 7. Entitle technology/component based on Sustainable Sites

Leed Green Criteria

Entitle d Te chnol ogy/Com ponent

Sustainable sites

Comprehensive Measures/Whole
Building.

Tablle 8. Entitle technology/component based on Indoor Environmental
Quality

Leed Green Criteria

Entitle d Te chnol ogy/Com ponen t

Indoor
Environmental

Quality

e Comprehensive Measures/Whole
Building.

e Daylighting

o Equipment Insulation

o Water Heaters

® Furnaces

® Boilers

o Heat pumps

o Central Air conditioners

® Programmable Thermostats

® Energy Mgmt. Systems/Building
Controls

o Caulking/W eather-stripping

® Duct/Air sealing

® Building Insulation

o Windows

® Doors

Table 9. Entitle technology/component based on Innovation

Leed Green Criteria

Entitle d Te chnol ogy/Com ponen t

Innovation

Comprehensive Measures/Whole
Building.

5. Conclusions

In a nutshell, property tax incentives can become an
initiative for the local government to take part in supporting
green building development in Malaysia. The successfulness
of property tax incentives models in US has given the
opportunity for Malaysia to take the same effort. It is an
advantage for Malaysia to develop property tax incentives
models as been applied in US due to the similarity in the
green criteria as listed in both rating tools. Therefore, these
incentives should become one of the efforts for encouraging
the growth of green building development in Malaysia.
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