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ABSTRACT

The total amount of carbon emission in Malaysia is estimated at 208 267
thousand tonne metric per year [1]. Based on the high volume of carbon emission,
the Malaysian government has committed to improving and to place more emphasis
on carbon emission reduction by the year 2020. Several methods or key steps have
been taken by the country to help reduce carbon emission. One of the key items that
were outline was the introduction and promotion of green building concept into the
country environ. The paper written will study the level of effectiveness of the
implementation and provide a quantitative overview of the green building strategy
for carbon reduction that was executed. To achieve this, a HOMER simulation was
conducted with 2 case studies for commercial green buildings. From the simulation,
the results shows that the green building strategy was in fact effective where a
significant amount of percentage (%) reduction for carbon emission was achieve

when compared to the normal office buildings.
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ABSTRAK

Jumlah karbon yang dibebaskan di Malaysia yang di anggarkan adalah 208
267 ribu tan setahun [1]. Berdasarkan kepada jumlah tinggi bagi penghasilan karbon
ini, kerajaan Malaysia telah nekad memberikan komitmen untuk memperbaiki dan
untuk memberikan penekanan yang lebih ke atas pengurangan penghasilan karbon ke
udara sebelum 2020. Beberapa langkah utama telah diambil oleh pihak kerajaan
untuk membantu mengurangkan penghasilan karbon ke udara. Salah satu daripada
langkah yang telah diperkenal dan dipromosi adalah konsep Bangunan Hjau.
Penulisan yang dihasilkan akan mengkaji tahap keberkesanan implementasi dan
memberikan nilai kuantitatif umum bagi strategi Bangunan Hijau sebagai cara
mengurangkan kadar pembebasan karbon ke udara yang telah dilakukan. Oleh itu,
simulasi dengan mengunakan HOMER telah dijalankan ke atas 2 subjek kes bagi
Bangunan Hijau komersil. Daripada simulasi yang telah dijalankan, didapati jumlah
peratusan (%) pengurangan bagi Karbon dibebaskan ke udara bagi Bangunan Hijau

adalah signifikan berbangding dengan bangunan komersil biasa.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The World Carbon Dioxide Emission Statistic in 2008 rated Malaysia as the
28" country with the most Carbon Dioxide emission in the world [1]. Located within
the South East Asian region, Malaysia is a developing country that is currently
undergoing rapid urbanization in order to improve the quality of life for its denizen.
However, in order for the country to achieve modernization, environmental
sustainability is also a key factor considered by the Malaysian government. This is
shown by the mentioned of sustainability policies in the national development plan
as early as in the 1990s and further emphasis by the 40% Carbon emission reduction
from the 2005 carbon emission level, commitment made by the Prime Minister of
Malaysia Dato Sri Najib Tun Razak during COP15 held in Denmark, December
2009.

With the collaboration of agencies such as Ministry of Green, Technology
and Water, Standard & Industrial Research Institute of Malaysia (SIRIM), Ministry
of Natural Resources & Environment and Ministry of Housing & Local Authority
with cooperation from the professional bodies such as Malaysian Institute of
Architects and Association of Consultant Engineer Malaysia, one of the identified

areas that could contribute to the carbon level reduction is implementation of Green



Buildings criteria for sustainable building designs. The aspects that these buildings
stresses on are the design, construct or new retrofit that is operated and maintained in
a method that reduces the total consumption of energy. This in turns reduces the

amount of CO, produced from the reduction of electrical power consumption.

Setting Green Building as an initiative towards reducing the CO, emission a
question that arises after is how do we quantify and translate the reduction of energy
consumption into reduction of CO, emission. Does the implementation of green
building give significant impact in terms of the overall reduction in the energy
consumed by the building? Or is the impact insufficient and does not warrant
delegating large amount of the country’s resources. The paper written will explore

further into this and provide quantifiable answer to the question.

The paper written provides a quantitative study by conducting a comparison
between the green building construction CO, emission reductions versus the typical
building. The comparative overview between the green buildings against the average
building will give a clear picture in terms of effectiveness of the green building
strategy for CO, emission reduction. Furthermore, the study will also briefly touch
upon the reasons why harvesting solar energy via solar panels or Photovoltaic (PV) is
the more favoured method of electrification in terms of renewable energy source

selection for the buildings shown in latter case studies.

1.2 Problem Statement

In view of plans made and executed for green buildings construction to
combat climate change and rapid urbanization in Malaysia, a quantitative study of
effectiveness in terms of carbon emission reduction for commercial green building is
required. A HOMER simulation based on the identified input variables will help
provide the carbon emission comparison between the commercial green buildings vs.

the typical commercial building design. Additionally, the study will explain briefly



the reason why solar panels are the favoured method of electrification for renewable
energy source selection for the buildings in the case study.

1.3 Objectives

Measurement of the effectiveness for green buildings as a strategy for CO,
reduction in Malaysia is the emphasis of the study conducted. The case study carried
out will help provide a clear overview on whether green buildings should be one of
the directions that would provide significant impact if further implementation is
conducted. Based on the simulations model of the Green Buildings performance in
term of energy consumption and the CO, produced is can be obtained. The goals of

the research done are summarized as below:

I.  To provide a quantitative comparison between CO, emission level for a

commercial green buildings versus the typical commercial buildings.

ii.  To understand the impact of the heavy reliance on fossil fuel towards the
increasing trend in CO, emission for Malaysia and the need to find a clean

and renewable resource as an alternative.

iii.  To understand selection of solar energy as the favoured energy source for
electrification and the suitability based on the geographical location and
natural resources availability and also the resulting advantages and

disadvantages of the selection.



1.4 Scope of Study

For the purpose of this study, the scope of the paper will be mainly limited to
Green Buildings where, other known factors contributing to carbon emission that
does not directly relate to green buildings such as transportation, or community
lifestyle will not be delved into. The paper focuses mainly on how reduction of
electrical energy consumption by green buildings would help reduce carbon
emission. Therefore, only actions that overlap with green building and construction
that contributes towards electrical energy consumption will be reviewed. Research
methodology is via the application of the HOMER simulation software which would
give a more quantitative analysis on the effectiveness of green building and
construction. A quantitative view gauges the level of success that would later allow
for strategic resource planning in order to maximize carbon reduction initiative

results conducted by the country.

15 Work Flow

Research for the paper was conducted based on the work flow sequence that
is shown in the figure below. Beginning with literature reviewed followed by data
gathering and analysis would be within the first phases of the study. This later
followed by simulation work, analysis and then the report drafting to conclude the

conducted study.



Jr
Literature Riview
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Figure 1.1: Work flow process sequence

1.6 Thesis Outline

The thesis contains 5 chapter, where chapter 1 is the introduction and

overview of the whole project and also covers the problem statements as well the



objectives of the research. While chapter 2 covers the literature review of the thesis
written. The entails to carbon emission facts and figures and also explanation on
green building and why was it selected as a CO2 combat strategy. Chapter 3, covers
the methodology for simulation in details while chapter 4 is the results and
discussion of the simulation. Chapter 5 contains the final conclusion and for the

future studies recommended to extend the research further.



42

REFERENCES

[1] http://en.wikipedia.org/wiki/List_of countries_by carbon_dioxide_emissions
[accessed 29.09.13].

[2] Razak N. Keynote speech during the launch of the National Green Technology
Policy; July 2009.

[3] http://penangmonthly.com/statistics-december-2012/statistics-dec12-graph3/2010
[accessed 26.11.13].

[4] World energy outlook: Executive summary. International Energy Agency; 20009.
Malaysia Energy Database and Information System (MEDIS), http://
medis.ptm.org.my/; 2010 [accessed 26.03.13].

[5] Tenaga Nasional Berhad Website. http://www.tnb.com.my; [accessed 27.11.13].

[6] Koh MP, Hoi WK. Renewable energy in Malaysia: a policy analysis. Energy
Sustainable Development 2002;6(3):31-9.

[7] Oh TH, Pang SY, Chua SC. Energy policy and alternative energy in Malaysia:
issues and challenges for sustainable growth. Renewable and Sustainable Energy
Reviews 2010;14(4):1241-52.

[8] Press. National Green Technology Policy launch today. NST Online; 24 July
2009.

[9] Ministry of Energy, Green Technology and Water Official Website,
http://www.kettha.gov.my/default.asp;[accessed 29.09.13].

[10] Malaysia Green Technology Corporation Website, http://www.ptm.org.my/;
[accessed 26.09.13].

[11] http://www.greenbuildingindex.org/how-GBI-works2.html [accessed

26.09.13].

[12] Farret - Integration of Alternative Sources of Energy (Wiley, 2006)

[13] Chua SC, Oh TH. Review on Malaysia’s national energy developments: key
poli- cies, agencies, programmes and international involvements. Renewable and
Sustainable Energy Reviews 2010;14(9):2916-25.


http://en.wikipedia.org/wiki/List_of_countries_by_carbon_dioxide_emissions
http://www.ptm.org.my/
http://www.greenbuildingindex.org/how-GBI-works2.html

43

[14] Ismail AZ. Development of national green technology. Malaysian Green Tech-
nology Corporation; 26 April 2010.

[15] Press. Najib: set up green bank. The Star Online; 20 May 2010. Razak N.
Speech during the Malaysia Green Forum 2010; 26 April 2010.

[16] Renewable and Sustainable Energy Reviews;2011;15(1):220-35.

[17] https://www.google.com/search?q=GEO+building&sa=X&tbm=isch&source=iu
&imgil=syEmHNIT5gegKM%253A%253Bhttps%253A%252F%252Fencrypted
[accessed 27.11.13].

[18] https://www.google.com/search?g=diamond+building&tbm=isch&tbo=u&sourc
e=univ&sa=X&ei=Y_rNUtSqlYi4rgeG4AGADw&ved=0CCoQsAQ&biw=1366
&bih=643&dpr=1#facrc=_[accessed 27.11.13].

[19] Chin FK. Speech during the launch of Greentech: 1 Identity; 27 July 2010.

[20] Press. UM team wins green challenge. In: Tech, New Straits Times; 28
September 2010.

[21] Green Building Index Home. http://www.greenbuildingindex.org/; 2010
[accessed 29.09.10].

[22] Saidur R. Energy consumption energy savings, and emission analysis in
Malaysian office buildings. Energy Policy 2009;37:4104-13.

[23] Surface meteorology and solar energy. http://eosweb.larc.nasa.gov/sse/
[accessed on 01.08.13].

[24] Press. PM tables RM230bil 10th Malaysia Plan. The Star Online; 10 June 2010.

[25] José Antonio Jardini, Fellow, IEEE, Carlos M. V. Tahan, M. R. Gouvea, Se Un
Ahn, Member, IEEE, and F. M. Figueiredo, Student Member, IEEE-Daily Load
Profiles for Residential, Commercial and Industrial Low Voltage Consumers

[26] Syahrul Nizam Kamaruzzaman , Hamzah Abdul-Rahman , Chen Wang , Saipol
Bari Karim and Tien Yee Lee Solar Technology and Building Implementation
in Malaysia: A national Paradigm Shift.

[27] http://blog.japhethlim.com/index.php/2013/10/15/st-diamond-building-the-
green-building-landmark-in-southeastasia/ [accessed 24.09.13].

[28] Press. Malaysians consume more fuel. The Star Online; 24 May 2010.

[29] Malaysia energy data, statistics and analysis—oil, gas, electricity, coal.
http://www.eia.doe.gov/cabs/Malaysia/Full.html; 2010 [accessed 29.09.10].

[30] Guidebook on incentives for renewable energy and energy efficiency in

[31] Malaysia. KeTTHA,; September 2009. ISBN: 978-983-43893-3-8.



44

[32] Shing Chyi Chua, Tick Hui Oh: Green progress and prospect in Malaysia

[33] Yong Razidah Rashida, Mohd Sabere Sulaimanb, Azlina Aziz, Hilmilia
Selamat, Abdul Halim Mat Yani, Mohd Zin Kandar: Greening government’s
office buildings: PWD Malaysia experiences

[34] Malaysia Initial National Communication submitted to the United Nations
Framework Convention on Climate Change. http://unfccc.int/
resource/docs/natc/malncl.pdf; 2010 [accessed 29.09.13].

[35] Ar Zuhairuse MD Darusl and Nor Atikah Hashim2- Sustainable Building in
Malaysia: The Development of Sustainable Building Rating System

[36] Oh TH, Chua SC. Energy efficiency and carbon trading potential in Malaysia.

[37] Renewable and Sustainable Energy Reviews 2010;14(7):2095-103.

[38] Press. Green energy should create 20 min jobs by 2030-UN. Reuters; 24
September 2008.

[39] http://www.asiabusinesscouncil.org/docs/GreenJobs.pdf [accessed 03.06.13].

[40] Building and Construction Authority (BCA) Home Page. http://www.
bca.gov.sg/index.html; 2010 [accessed 26.09.10].

[41] BCA Greenmark. http://www.greenmark.sg. [accessed 26.09.10].

[42] Knox 1. Mandatory disclosure of commercial building energy efficiency. The
Australian Building Services Journal 2010;1:12-3.

[43] Press. Provide incentives for developers to go green. In: Property, The Star
Online; 20 September 2010.

[44] Press. Building a green future. The Star Online; 10 February 2009.

[45] Blog. Debate on Malaysia Green Building Index (GBI) fees.

[46] http://mygreentech.blogspot.com/2010/07/debate-on-green-building- index-
fees.html; 2010 [accessed 21.07.10].

[47] Tax exemptions for going green. In: Property, The Star Online; 14 May 2010.

[48] Energy efficiency award system in Malaysia for energy sustainability. Renew-
able and Sustainable Energy Reviews 2010;14(8):2279-89.

[49] http://www.greentechmalaysia.my/ [accessed 26.12.13].

[50] Feed-in Tariffs—Boosting energy for our future: a guide to one of the
world’s best environmental policies. World Future Council. http://www.
hermannscheer.de/en/images/stories/pdf/WFC Feed-in Tariffs jun07.pdf; 2010
[accessed 01.10.13].



45

[51] Chua SC, Oh TH, Goh WW. Feed-in tariff outlook in Malaysia. Renewable and
Sustainable Energy Reviews 2011;15(1):705-12.



	TinaZahaniZainuddinMFKE2014ABS
	TinaZahaniZainuddinMFKE2014TOC
	TinaZahaniZainuddinMFKE2014CHAP1
	TinaZahaniZainuddinMFKE2014REF



