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ABSTRACT 

 

 

 

 

 Life cycle costing (LCC) is the process of identifying and documenting the 

initial cost and future cost of the project throughout the lifetime of the building.  It is 

important in determining the design alternatives through analyzing the total cost of 

ownership over the life span of an asset.  Lack of adaptation of the residents with the 

house design leads them to adjust the house to fit their needs.  The aim of this study 

is to calculate the life cycle costing of the new project as well as the changes and 

modifications throughout assumed lifespan of two generations for conventional and 

industrialized building system houses.  Furthermore, it also introduces an alternative 

design to suit the householder needs.  To achieve the aims, a research questionnaire 

survey was distributed among householders to obtain the money spent on housing 

and the modifications that occurred in the house throughout their home occupation.   

Moreover, the Net Present Value (NPV) method was adopted to achieve the IBS life 

cycle costing.  Besides, Auto CAD software use to draw different house layouts to fit 

the residents’ requirements obtained from the questionnaire.  However, the results 

showed that the modifications cost of a conventional house equal to 57% of house 

selling price and the LCC of the conventional building system equal to 67% of the 

IBS.  The research shows that the IBS is a better method of construction as an 

alternative to a conventional building system. 

 

 



vi 

 

ABSTRAK 

 

 

 

 

 Kos Kitaran Hayat (LCC) adalah proses mengenal pasti dan mendokumenkan 

kos permulaan dan kos masa depan projek itu sepanjang hayat bangunan.  

Penenentuan alternatif reka bentuk melalui analisis jumlah kos pemilikan ke atas 

jangka hayat aset adalah penting.  Kurangnya adaptasi daripada kemahuan penduduk 

kepada reka bentuk rumah menyebabkan mereka mengubahsuai rumah bagi 

memenuhi keperluan mereka.  Tujuan kajian ini adalah untuk mengira kos kitaran 

hayat projek baru serta perubahan dan pengubahsuaian di sepanjang jangka hayat 

andaian bagi dua generasi sistem pembinaan konvensional dan perindustrian.  Ia juga 

memperkenalkan reka bentuk alternatif untuk memenuhi keperluan isi rumah.  Untuk 

mencapai matlamat, satu tinjauan telah dijalankan dengan mengedarkan soal selidik 

dalam kalangan pemilik rumah untuk mengetahui kos dibelanjakan untuk rumah dan 

pengubahsuaian yang berlaku dalam rumah sepanjang menduduki rumah mereka.  

Selain itu, Nilai Kini Bersih (NPV) telah diguna pakai untuk mencapai kos kitaran 

hayat IBS.  Selain itu, perisian Autocad digunakan untuk melukis susun atur rumah 

yang berbeza untuk disesuaikan dengan keperluan penduduk yang diperolehi 

daripada soal selidik.  Walaubagaimanapun, keputusan menunjukkan bahawa kos 

pengubahsuaian rumah konvensional bersamaan dengan 57% daripada harga jualan 

rumah dan LCC bagi sistem pembinaan konvensional adalah bersamaan dengan 67% 

daripada SPI.  Kajian menunjukkan bahawa IBS adalah kaedah pembinaan yang 

lebih baik sebagai alternatif kepada sistem pembinaan konvensional. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Introduction 

 

 

The construction industry is a sector that has a big contributes towards the 

economic growth in Malaysia.  The government of Malaysia recognizes that the 

housing as a basic human need and an important component of this industry, 

providing the sustainable and affordable housing to every citizen are part of their 

aim.  The rapid development must meet the current and future needs of the 

Malaysian citizen to achieve more economic and sustainable house.  This has led to 

the formulation of a variety of policies and approaches aimed to ensure that all 

Malaysian have access to an adequate housing ownership program. 

 

 

 The need to provide affordable, sustainable, adaptable and functionally 

competent housing is the fundamental needs of living standards and well being of 

individuals and families throughout the World.  Friedman (Friedman, 2002) defined 

adaptability for homes as “providing occupants with forms and means that facilitate a 

fit between their space needs and the constraints of their homes either before or after 

the occupancy”.  Therefore, adaptability in general is the ability of individual for 

modifications to suit new conditions.  The ability to adapt to changing needs by 
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changing internal walls and installation inside a dwelling unit while maintaining a 

constant activity area may be described as internal variability.  Practically, 

adaptability covers all internal changes, including changes of character in both the 

availability of space and the structure of space, subdivision, and the combination of 

spaces.  A basic interpretation of adaptability is the refitting of a physical 

environment as the result of a new circumstance (Rahim, et al, 2012). 

 

 

 The nature and diversity of Malaysian society give a diversity of cultures and 

customs that may affect the natural needs of the housing layout, for example, by 

adjusting the house to fit their requirements or expanding the basic layout design.  

These modifications may occur once or in multiple time during the life cycle of the 

house according to the need at the necessary funds.  The cost of the modifications is 

an important cost which added to costs incurred by the householder to adapt his 

house. 

 

 

Life cycle costing (LCC) is the process of identifying and documenting the 

initial cost and future cost of the development project during the lifetime of the 

building (Rum, et al, 2011).  Therefore, to estimate the cost of such houses 

throughout the assumed  life span, the life cycle costing analysis is a useful method. 

 

 

 The manner and method of construction contribute in determining the 

construction cost in addition to the incurred costs during the building life cycle.  The 

conventional building system is the most common construction method in Malaysia.  

Industrialized building system (IBS) is the new method of construction that improve 

sustainability, such as reducing construction time, minimizing construction waste, 

and providing more environmentally friendly conditions during construction 

operations.  Due to the unique characteristics of IBS, it certainly supports the above 

mentioned perspectives.  The world has currently been alarmed with the issue of 

environment and sustainability, and indeed the construction industry has to be 

constantly worried by the increasing cost of building maintenance and life cycle 

issues (Rahim, et al, 2012). 
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In this research the studying of life cycle costing of two building systems 

which are the conventional building system and IBS will provide an overview in 

understanding the hidden costs over the building lifespan. 

 

 

 

 

1.2 Problem Statement 

 

 

 Housing price is the most remarkable thing for people who wish to own a 

house, especially for those with low income.  A study shows that the affordability of 

housing does not only depend on housing prices but also the household income 

status.  The main concept of the Malaysian house comprises a living and a bedroom, 

and it expands to the kitchen and so on.  When the house grows, it expands and more 

rooms or spaces need to be added to the needs of the house owner (Yiung, 2013).  

This occurs because of the house owner need a compatible home that suits his 

budget.  The home expanded to the living requirements and the increase in the 

number of family members or because of aesthetic reason. 

 

 

 The cost incurred from the design modification, changing of functionality and 

expansion the house during its life cycle will increase the burden on the householder 

especially for those with low income salary.  Consequently, the cost of building 

depends on the method of construction, not only in the construction phase, but 

throughout its life cycle. 

 

 

 In order to mitigate the burden and reduce the cost to conform with the 

householders’ income, it is important to study a house life cycle cost regarding to the 

modifications chronology.  Conventional building system is common in Malaysia 

and the development of an industrialized building system is progressing towards its 

wide advantages of durability and affordability. 
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 Studying the life cycle costing of the aforementioned building systems would 

provide an opportunity for developers to choose the most appropriate construction 

system within the limits of their customers' income in addition to paying attention to 

the hidden costs during the building life span. 

 

 

 

 

1.3 Objectives 

 

 

 The aim of this study is to calculate the life cycle cost of  an industrialized 

building system type of housing and conventional building system regarding to the 

expansion in the dimensions and the possible changes in the space through the 

following objectives: 

 

i. To calculate the life cycle costing of  conventional building system 

houses that will be utilized to up to two generations. 

ii. To study the differences of requirements between the life cycle 

costing of IBS houses and the conventional building system houses 

for the occupancy of  two generations.  

iii. To propose an alternative home layout plan based on the current 

residents' requirements that suit the current and future needs of the 

occupants. 

 

 

 

 

1.4 Scope of the Study  

 

 

 This study does a life cycle cost calculation for residential conventional 

building system and industrialized building system (IBS) in Malaysia.  The IBS 

building system that highlighted in this study is a frame system.  The study calculates 



5 

 

the cost of the modification, alteration, changing the role of space and the expansion 

that may happen in the building due to the user needs for extra space or aesthetic.  

The period of the study assumes a life span of two generations (60 years) with no 

change of building ownership.  It will also calculate the possible modification to take 

into account the income of the house owner. 

 

 

 

 

1.5 Significance of the Study 

 

 

 The research gives the real life cycle costing calculation for the residential 

housing throughout the building life span rather than focusing on the construction 

cost.  The hidden incurring that need to be sustained by the owner of the building 

arising from the change and expansion in the house plan as a part of their 

requirements, throughout the life cycle of the buildings. 
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