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ABSTRACT

Industrialized Building system (IBS) ams to expedite the process of
installation and construction at site. Industrialized Building System (IBS) is a
construction system that is built using pre-fabricated components. The manufacturing
of the componentsis systematically done using machine, formworks, and other forms
of mechanical equipment. The components are manufactured off-site and once
completed will be delivered to construction sites for assembly and erection so that it
could be a area of concern to select the appropriate material from qualified supplier
with consideration of critical factor. This project focuses on the issue of
industrialized building material while it takes account of minimizing the cost and
time of the purchasing and erection process. As the supplier selection is the multi
criteria problem the research writer tend to use the Analytic Hierarchy Process which
is the most popular decision making method to deal with the issue of IBS-M supplier
selection. The imperative criteria for supplier selection problem have been identified
to comply with the characteristics of Industrialized Building Material (IBM)
Suppliers. A systematic approach has been developed by using Analytic Hierarchy
Process method to facilitate the supplier selection taking into account of all identified
criteria. Supplier Selection Model (SSM) is proposed to choose the best
Industrialized Building Material (IBM) Suppliers for Industrialized Building System
IBS companies. The practicability of the developed model has been proved through

case study.
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ABSTRAK

Sistem Pembangunan Perindustrian - Industrialized Building system (IBS)
bertujuan untuk mempercepatkan proses pemasangan dan pembinaan di tapak.
Industrialized Building system (IBS) adalah satu sistem pembinaan yang dibina
menggunakan komponen pra-fabrikasi. Pembuatan komponen secara sistematik
dilakukan menggunakan mesin, formworks, dan lain-lain peralatan mekanikal.
Komponen yang dibuat di luar tapak dan sebaik sahgja selesai akan dihantar ke tapak
pembinaan untuk pemasangan dan pendirian supaya ia boleh menjadi kawasan
berkaitan untuk memilih bahan yang sesuai dari pembekal yang berkelayakan dengan
pertimbangan faktor kritikal. Projek ini memberi tumpuan kepada isu bahan binaan
industri manakala ia mengambil kira mengurangkan kos dan masa proses pembelian
dan pembinaan. Pemilihan pembeka adalah pelbaga kriteria penulis penyelidikan
cenderung untuk menggunakan Proses Hierarki Analisis yang membuat keputusan
yang paling popular kaedah untuk berurusan dengan isu pemilihan pembeka IBS-M.
Kriteria penting bagi masalah pemilihan pembekal telah dikenal pasti untuk
mematuhi ciri-ciri Bahan Bangunan Pembekal (IBM) perindustrian. Satu pendekatan
yang sistematik telah dibangunkan dengan menggunakan kaedah Proses Hierarki
Analisis untuk memudahkan pemilihan pembeka mengambil kira semua kriteria
yang dikena pasti. Pembekal Model Pemilihan (SSM) adalah dicadangkan untuk
memilih Bahan Bangunan Perindustrian (IBM) Pembekal Perindustrian Bangunan
Sistem IBS syarikat. Kesesuaian model maju telah dibuktikan melalui kajian kes.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

In most industries the cost of raw materials and component parts constitutes
the main cost of a product, such that in some cases it can account for up to 70%. In
high technology firms, purchased materials and services represent up to 80% of total
product cost. Thus the purchasing department can play a key role in an organization
efficiency and effectiveness because it has a direct effect on cost reduction,
profitability and flexibility of a company. Selecting the right suppliers significantly
reduces the purchasing cost and improves corporate competitiveness, which is why
many experts believe that the supplier selection is the most important activity of a

purchasing department.

1.2 Background

Over the past decade, the construction Industry has contributed significantly
to the Malaysian economy. As Malaysian progressively marches towards

industrialization, the role of the building is greatly enhanced, with the idea of



transforming the aspiration and needs of people into reality. There is thus an urgent
need to mass-produce quality housing that is affordable to all Malaysians. New and
innovative approaches and technology are needed in the design and construction of
houses to enable the nation to achieve this target Ministry of Housing and Local
Government (1997). In Malaysian context, the government’s policy on housing is
that, the traditional building practices must be replaced by Industrialized Building
System (IBS), which could save on labor, cost and time of construction and confers

quality and durability (Elias, 2000).

Industrialized Building System (IBS) is a construction system that is built
using pre-fabricated components. The manufacturing of the components is
systematically done using machine, formworks, and other forms of mechanical
equipment. The components are manufactured off-site and once completed will be
delivered to construction sites for assembly and erection. Junid (1986) expounded
that an IBS in the construction industry includes the industrialized process by which
components of a building are conceived, planned, fabricated, transported, and erected

on site.

According to Badir et al. (1998) building system can be classified with four

main categories:

1. Conventional building system
2. Cast-in-situ formwork system — table or tunnel formwork
3. Prefabricated system and

4. Composite system

The last three building systems are termed as IBS. (Figure 1.1) shows the
Industrialized Building System (IBS) categories and their sub-categories according to

the aforesaid statements and background.
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Figure 1.1: The Building System Classification. Badir et al. (1998).

The IBS as mentioned above are not new in Malaysia. For example, precast
wall system has been adopted in Malaysia as early in the late 60s. The government
(Ministry of Housing and Local Government) in 1964 identified two pilot projects in
order to try out the industrialized prefabricated system. The first of these projects
was in KL. 22.7 acres of land along Jalan Tun Razak (Jalan Pekeliling) was acquired
for the construction of 7 blocks of 17-storey flats, and 4 blocks of 4-storey flats
comprising about 3000 units of low costs flats and 40 shop lots. The second pilot
project was in Pulau Pinang with the construction of 6 blocks of 17-storey flats and 3

blocks of 18 storey flats comprising 3,699 units and 66 shop lots along Jalan Rifle

Range (Harun Din, 1984)




1.3 Problem Statement

On one hand different studies have been carried out regarding the material and
supplier selection in order to aid the construction projects to have smooth process

with respect to procurement stages.

On the other hand, Industrialized building systems attempts to expedite the
execution of the project by providing the materials for the project to be produced and

constructed readily at the optimum time.

Taking into consideration of both aforesaid statements, there are several
criteria which need to be considered during the selecting of Industrialized Building
Material (IBM) such as issue of cost management. This project aims to develop a
method to assess the decision making process in optimizing the Industrialized

Building System Material (IBS-M) supplier selection in term of Cost and time.

14 Supplier selection

Supplier selection decisions are an important component of production and
logistics management for many firms. Such decisions entail the selection of
individual suppliers to employ, and the determination of order quantities to be placed
with the selected suppliers. Selecting right suppliers significantly reduces the
material purchasing cost and improves corporate competitiveness, which is why
many experts believe that the supplier selection is the most important activity of a

purchasing department Willis HT (1993) and Dobler DW (1990).



Many factors affect a supplier’s performance. Dickson (1996) identified 23
criteria that have been considered by purchasing managers in various supplier
selection problems. More recently, a review of supplier selection criteria and
methods by Weber et al. (1991) found that 47 of the 76 articles reviewed addressed
more than one criterion. Hence supplier selection problem (SSP) is a multiple criteria
problem and it is necessary to make a trade-off between conflicting tangible and

intangible factors to find the best suppliers.

Meanwhile the main issues which affect delays in these durations and their
degree of importance and the possibility of reducing or eliminating them have not

been addressed accordingly by the construction practitioners.

Supplier Selection Problem (SSP) is complicated by the fact that various
criteria must be considered in the decision making process. SSP is further
complicated by the fact that individual suppliers may have different performance
characteristics for different criteria. For example, the supplier who can supply an
item for the lowest per unit price may not have the best quality or service

performance among the competing suppliers.

Supplier selection is therefore an inherent multi-objective decision that seeks
to minimize procurement cost, maximize quality and service performance
concurrently. Often complicating the SSP for the buyer is the presence of price
discounts, offered by supplier, that depend on the total value of sales volume, not on
the quantity or variety of products purchased over a given period of time. In
traditional quantity discount pricing schedules, price breaks are a function of the
order quantity which existed for each product, irrespective of the total purchasing

volume over a given period of time.

In traditional quantity discount pricing schedules, price breaks are a function
of the order quantity which existed for each product, irrespective of the total
purchasing volume over a given period of time. With the advent of just-in-time (JIT)

purchasing, the strategy that calls for ordering smaller lot-size is more practical and



feasible. So suppliers are finding it more meaningful to give discounts based on the
total value of multi-product orders (i.e. total business volume) placed by a given

buyer.

1.5  Aims and Objectives of Study

Little attention is given in literature to decisions to the appropriate selection
of suppliers. However in construction projects the cost of material constitutes the
main cost of the project. It is worth to mention that there are multiple characteristics
and criteria with respect to industrialized building materials in term of selection of
them to be used in the project such as delivery time, logistic issues, erection process ,
cost of purchasing etc. The main aim of the study is to develop the Analytic
hierarchy Process (AHP) with consideration of aforementioned criteria in order to
select the best supplier of IBS-M. Taking into consideration of all criteria will lead
the project to be done at the lowest price while the time of the process has been taken
into account simultaneously which also has a big affect on overhead cost of

execution of the project.

The aim of this study is to using the Analytic hierarchy Process method in
order to select the best IBS-M supplier with consideration of relevant criteria related
to application of IBM targeting minimizing the cost of project during procurement

and erection process. Objectives of study are as following:

1) Determination of critical factor of IBS-M specification which

influence procurement and erection time and cost.

2) Developing the decision making model to select the best choice with

respect to outcome of aforementioned target.



74

REFERENCES

A. Ghobadian, Stainer, T. Kiss, (1993). 4 computerized vendor rating system. Proc.
Ist Internat. Symp. Logistics.

A. Ghobadian, Stainer, T. Kiss, (1993). A4 computerized vendor rating system,
Proceedings of the First International Symposium on Logistics, Nottingham,

UK, July .

Abdullah. MR and Egbu. C. (2009). IBS in Malaysia: Issues for research in a
changing financial and property market. Salford, United Kingdom.

B.G. Kingsman. (1986). Purchasing raw materials with uncertain fluctuating prices.

European Journal of Operational Research.

Badir. YF, Kadir. (2002).Industrialized building systems construction in Malaysia. J
of Architectural Eng,

C.A. Weber, J.R. Current, W.C. Benton, (1991). Vendor selection criteria and

methods. European Journal of Operational Research .

Chan F. T. S. and Chan H. K. (2004). Development of the supplier selection model a
case study in the advanced technology industry, Journal of Engineering

Manufacture .

Chan, S. L. and Park M. (2005). Project Cost Estimation Using Principal Component

Regression, Construction. Management & Economics, Vol. 23.
CIB report. (2010). New perspective in industrialization in construction.

CIDB. (2003). [Industrialized Building System (IBS) Roadmap 2003-2010
Construction Industry Development Board (CIDB), Kuala Lumpur,

D. Sharma, W.C. Benton, R. Srivastava, (1998). Competitive strategy and

purchasing decision.



75

D.L. Moore, H.E. Fearon, (1973). Computer-assisted decision-making in purchasing.

Davidrajuh, Reggie. (2000). Automating supplier selection procedures. [Doctoral
dissertation], Narvik Institute of Technology, Narvik, Norway.

De Boer, L. and Der Wegen, L.V. (2003). Practice and promise of formal supplier

selection: a study of four empirical cases.

Dickson, G.W. (1966). An analysis of vendor selection systems and decisions.

Journal of Purchasing 2/1, 5-17.
Dietz. AG. (1971). Dwelling house construction. MIT Press: Cambridge.

Dobler DW, Lee L, Burt N. (1990). Purchasing and materials management. Text and
cases. New York: McGraw-Hill.

Eastman, C.M. (2008). Relative Productivity in the AEC Industries in the United
States for on-site Activities. Journal of Construction Engineering and

Management.

Egan, J. Rethinking Construction: (1998). The Report of the Construction Task
Force, Department of Transport and Regions (DETR), UK, London.

Elhag, T.M.S., Boussabaine, A.H., and Ballal, T.M.A. (2005). Critical Determinants
of construction tendering costs. International Journal of Project Management,

Vol. 23.

Ellram L.M. (1990). The supplier selection decision in strategic partnerships.

Journal of Purchasing and Materials Management.

Esa. H and Nuruddin. MM. (1998). Policy on industrialized building system. Report

on Colloquium on Industrialized Construction System: Kuala Lumpur.

F.P. Buffa, W.M. Jackson, (1983). A goal programming model for purchase

planning. Journal of Purchasing and Materials Management.

Garfamy R. M.(2005).Supplier Selection and Business Process Improvement.

[Doctoral Thesis Proposal], University of Autonoma De Barcelona.



76

Gibb. AGF and Isack. F. (2003). Re-engineering through pre-assembly: client
expectations and drivers. Building Research & Information, International

Journal of Emerging Sciences.

Hassim. S, Jaafar. MS and Sazali. AH. (2009). The contractor perception towers
industrialized building system risk in construction projects in Malaysia.

American Journal of Applied Sciences,

J. Current, C. Weber. (1994). Application of facility location modeling constructs to

vendor selection, European Journal of Operational Research.

J.D. Hong, J.C. Hayya. (1995). Just-in-time purchasing: Single or multiple sourcing.

International Journal of Production Economics.

Kamar. Kam, Alshawi. M, and Hamid. ZA. (2009). Barriers to Industrialized
Building System (IBS): the case of Malaysia. BuHu 9th International
Postgraduate Research Conference (IPGRC): Salford, United Kingdom.

Lessing. J.(2006). Industrialized house-building - concept and processes
[dissertation]. Department of Construction Sciences: Lund Institute of

Technology, Sweden.

Majzub.(1977). Modular housing systems used around the world. International

Journal of Housing Science.

Memon, A.H., Abdul Rahman, I. Abdullah, M.R., and Abdu Azis.A (2010). Factors
Affecting Construction Cost in Mara Large.

Min, H. (1994). International supplier selection: a multi-attribute utility approach.

International Journal of Physical Distribution and Logistics Management.

P.S. Bender, R.W. Brown, H. Isaac, J.F. Shapiro. (1985). Improving purchasing

productivity at IBM with a normative decision support system.

Parid. W. (2003). Global trends in research. Development and Construction
Proceeding of the International Conference on Industrialized Building System

(IBS).



77

Petroni A. and Braglia M (2000) . Vendor selection using principal component

analysis. Journal of Supply Chain Management.

R. Narasimhan. (1983). 4n analytical approach to supplier selection. J. Purchasing
Mater. Mgmt. Winter.

R. Narasimhan, K. Stoynoff. (1986). Optimising aggregate procurement allocation

decisions. Journal of Purchasing and Materials Management.

Rahman. ABA and Omar. W. (2006). Issues and challenges in the implementation of
IBS in Malaysia. (ASPEC 2006): Kuala Lumpur, Malaysia.

S. Seshadri, K. Chatterjee, G.L. Lilien. (1996). Multiple source procurement

competitions, Marketing Science.

S.H. Ghodsypour, C. O'Brien. (1998). 4 decision support system for supplier
selection using an integrated analytical hierarchy process and linear

programming. International Journal of Production Economics.

S.H. Ghodsypour, C. O'Brien. (1997). An integrated method using the analytical
hierarchy process with goal programming for multiple sourcing with
discounted prices. Proceedings of the 14th International Conference on

Production Research (ICPR), Osaka, Japan.

Saaty. T. L. (1980). The analytic hierarchy process: planning, priority setting, and

resource allocation. McGraw-Hill, New Y ork.

Saaty. T. L. and Vargas L. G. (2005). The possibility of group welfare functions.

International Journal of Information Technology & Decision Making.
Saaty, T. L. (1990). How to make a decision: The analytic hierarchy process.

Sarja. A. (1998). Open and industrialized building. International Council for
Building Research: E & FN Spoon, London.

Shaari. SN and Ismail. E. (2003). Promoting the usage of Industrialized Building
System (IBS) and Modular Coordination (MC) in Malaysia. Construction
Industry in Engineers (Board of Engineer Malaysia).



78

Sonmez, Mahmut. (2006). A Review and Critique of Supplier Selection Process and

Practices. Occasional Papers Series .Loughborough University, UK.

Stoy, C. and Schalcher, H.R. (2007). Residential Building Projects: Building Cost
Indicators and Drivers, Journal of Construction Engineering and

Management, Vol. 133.

T.F. Anthony, F.P. Buffa. (1997). Strategic purchasing scheduling. Journal of

Purchasing and Materials Management.

Trikha. DN. (1999). Industrialized building systems. Prospects in Malaysia

Proceedings World Engineering Congress: Malaysia.

Wang. G. Huang, S. H. and Dismukes, J. P. (2004). Product-driven supply chain
selection using integrated multi-criteria decision-making methodology.

International Journal of Production Economics.

Warszawski. A. (1999). Industrialized and automated building system. E & FN

Spon: Technion- Israel Institute of Technology

Weber, C. A., Current, J. R. and Benton, W.C. (1991).Vendor selection criteria and

methods. European Journal of Operational Research.

Willis HT, Huston RC, Pohlkamp F. (1993). Evaluation measures of just in time

supplier performance. Production and Inventory .Management Journal.

Xiao, H. and Proverbs, D. (2002). The Performance of Contractors in Japan, the UK
and the USA: A Comparative Evaluation of Construction Cost. Construction

Management and Economics, Vol. 22.

Yahya, S. and Kingsman, B. (1999)Vendor rating for an entrepreneur development

programme. A case study using analytic hierarchy process method.





