UNIVERSITI TEKNIKAL MALAYSIA MELAKA

Faculty of Manufacturing Engineering

BOTTOM UP COST ESTIMATION MODEL FOR PROJECT
MANAGEMENT IN SEMICONDUCTOR INDUSTRY

Cheah Chin Puay

Master of Manufacturing Engineering

2016

Universiti Teknikal Malaysia Melaka



BOTTOM UP COST ESTIMATION MODEL FOR PROJECT MANAGEMENT IN
SEMICONDUCTOR INDUSTRY

CHEAH CHIN PUAY

A thesis submitted
in fulfillment of the requirements for the degree of Master of Manufacturing
Engineering

Faculty of Manufacturing Engineering

UNIVERSITI TEKNIKAL MALAYSIA MELAKA

2016

@ Universiti Teknikal Malaysia Melaka




% m UNIVERSITI TEKNIKAL MALAYSIA MELAKA

UNIVERSITI TEKNICAL MALAYSIA MELA

BORANG PENGESAHAN STATUS LAPORAN PROJEK SARJANA

TAJUK: BOTTOM UP COST ESTIMATION MODEL FOR PROJECT
MANAGEMENT IN SEMICONDUCTOR INDUSTRY

SESI PENGAJIAN: 2015/16 Semester 2
Saya CHEAH CHIN PUAY

mengaku membenarkan Laporan Projek Sarjana ini disimpan di Perpustakaan
Universiti Teknikal Malaysia Melaka (UTeM) dengan syarat-syarat kegunaan seperti
berikut:

1. Laporan Projek Sarjana adalah hak milik Universiti Teknikal Malaysia Melaka dan
penulis.

2. Perpustakaan Universiti Teknikal Malaysia Melaka dibenarkan membuat salinan
untuk tujuan pengajian sahaja dengan izin penulis.

3. Perpustakaan dibenarkan membuat salinan laporan Projek Sarjana ini sebagai
bahan pertukaran antara institusi pengajian tinggi.

4. **Sila tandakan (v")

SULIT (Mengandungi maklumat yang berdarjah keselamatan
atau kepentingan Malaysia sebagaimana yang termaktub
dalam AKTA RAHSIA RASMI 1972)

] TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan
) oleh organisasi/badan di mana penyelidikan dijalankan)

TIDAK TERHAD
jsa ng?z
/46 "l
it
Alamat Tetap: Cop Rasa:

NO. 56 Jalan TM 20, Dr. Chong Kuaii Eing

Assoclate Professor
Faculty of Manufacturing Engineeri::
Universit! Teknikal Malaysia Melaka

Taman Tanjong Minyak, 75250

Tanjong Minyak, Melaka

Tarikh: Tarikh: ___[ 4/// /6

** Jika Laporan Projek Sarjana ini SULIT atau TERHAD, sila lampirkan surat daripada pihak
berkuasa/organisasi berkenaan dengan menyatakan sekali sebab dan tempoh laporan Projek Sarjana
ini perlu dikelaskan sebagai SULIT atau TERHAD.

(©) Universiti Teknikal Malaysia Melaka




‘..L AYSJ"

EON

UNIVERSITI TEKNIKAL MALAYSIA MELAKA AT 0 AR 5T N AT N0 AKS J”

FAKULTI KEJURUTERAAN PEMBUATAN : .
Tel : +606 331 6019 | Faks : +606 331 6431/6411

- <> K
UTeM 3T

UL
“’-\'n SIRIM =

Rujukan Kami (Our Ref) :
Rujukan Tuan (Your Ref) :

14 July 2016
Pustakawan
Perpustakaan UTeM
Universiti Teknikal Malaysia Melaka
Hang Tuah Jaya,
76100 Durian Tunggal,
Melaka.

Tuan/Puan,

PENGKELASAN LAPORAN PROJEK SARJANA SEBAGAI SULHHTERHAD
LAPORAN PROJEK SARJANA KEJURUTERAAN PEMBUATAN (KEJURUTERAAN
SISTEM PEMBUATAN): CHEAH CHIN PUAY

Sukacita dimaklumkan bahawa Laporan Projek Sarjana yang tersebut di atas
bertajuk “BOTTOM UP COST ESTIMATION MODEL FOR PROJECT
MANAGEMENT IN SEMICONDUCTOR INDUSTRY” mohon dikelaskan sebagai
*SULF / TERHAD untuk tempoh LIMA (5) tahun dari tarikh surat ini.

2. Hal ini adalah kerana JANYA MERUPAKAN PROJEK YANG DITAJA OLEH
SYARIKAT LUAR DAN HASIL KAJIANNYA ADALAH SULIT.

Sekian dimaklumkan. Terima kasih.
Yang benar,

///

Tandatanggp/d/ n Cop Penyelia

* Potong yang tidak berkenaan

NOTA: BORANG INI HANYA DIISI JIKA DIKLASIFIKASIKAN SEBAGAI SULIT DAN
TERHAD. JIKA LAPORAN DIKELASKAN SEBAGAI TIDAK TERHAD, MAKA
BORANG INI TIDAK PERLU DISERTAKAN DALAM LAPORAN PSM.

KOM
Universiti Teknikal Malaysia \

PETENSI TERAS KEGEMILANGAN
) Universiti Teknikal Malaysia Melakaggal, Melaka, Malaysia.
www utem.edu. my



DECLARATION

[ declare that this thesis entitled “Bottom Up Cost Estimation Model for Project Management
in Semiconductor Industry™ is the result of my own research except as cited in the references.
The thesis has not been accepted for any degree and is not concurrently submitted in

candidature of any other degree.

Signature Y. . e
Name : CHEAH CHIN PUAY
Date - July 14™, 2016

Universiti Teknikal Malaysia Melaka



APPROVAL

[ hereby declare that I have read this dissertation/report and in my opinion this
dissertation/report is sufficient in terms of scope and quality as the award of Master of

Manufacturing Engineering (Manufacturing System Engineering)

Signature
Supervisor Name : PM DR CHONG KUAN ENG
Date : July 14™ 2016

(©) niversiti Teknikal Malaysia Melaka



DEDICATION

To my beloved families:

My Wife, My Father, My Mother, My Brother and My Sister

(©) niversiti Teknikal Malaysia Melaka



ABSTRACT

Cost estimation is a process of estimating and forecasting the total cost required of
executing the engineering activities from project initiation till project completion. In
semiconductor manufacturing industry, project managers encountered several obstacles
with regards to cost estimation. There are no proper guidance, no standardization and no
project budget breakdown overview on the cost estimation. Consequently, these have
incurred no consistency in project cost estimation among project managers, poor cost
management and mitigation plan shown by project managers with regards to high
percentage difference between the actual and estimate (plan) which is more than 20
percent. Hence, there is a need to develop a systematic framework or a proposed approach
for cost estimation in order to help and support the project managers which handling the
package assembly project in INN Company, Malacca. This research proposes a
methodology that uses bottom up approach via Activity Based Costing (ABC) to estimate
a project cost with five key cost elements using Excel-based cost estimator. The package
assembly projects that are being discussed and analyzed are projects complexity of 1, 2
and 3. The cost model is validated with the historical data while the testing data are
validated with the actual data. Mean absolute percentage error (MAPE) is calculated to
measure the forecast accuracy. With the full implementation of the established cost model,
it helps the company to achieve 7 percent of MAPE in 2015 as compared to 13 percent
(2014) and 16 percent (2013). The outcome of the cost model is satisfactory as the MAPE
of 7% is obtained as compared to an industrial target of 10%. It is recommended that
thorough studies and analysis could be studied to understand greater details of cost
element. Web Portal is the recommended tool for the cost estimation in future as it is a
collection of webpages that support multiple web browsers.
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ABSTRAK

Anggaran kos model adalah satu proses untuk menganggar dan mengira jumlah kos yang
diperlukan untuk melaksanakan aktiviti-aktiviti kejuruteraan dari permulaan projek
sehingga selesai projek. Dalam industri semikonductor, pengurus projek menghadapi
beberapa halangan dari segi kos anggaran. Antaranya ialah tiada bimbingan yang betul,
tiada piawaian. Oleh itu, tidak ada konsisten dalam membuat anggaran kos projek di
kalangan pengurus projek, pengurusan yang lemah dan rancangan yang tidak rapi
ditunjukkan oleh pengurus projek apabila berlaku sisihan yang ketara di antara
anggaran kos pelan dan kos sebenar, iaitu melebihi 20 percent. Dengan itu, ada perlunya
untuk merangka  pendekatan sistematik untuk membantu pengurus projek yang
mengendali projek pemasangan pakej dalam industri semikonduktor di INN Company,
Melaka. Kajian ini mencadangkan satu kaedah yang menggunakan pendekatan bawah ke
atas melalui kos berlandaskan aktiviti dan teknik untuk menganggar kos projek dengan
sumber pemasangan (kos buruh) sebagai parameter utama menggunakan Excel. Projek
pemasangan yang akan dibincangkan dan dianalisa adalah projek kelas 1, 2, dan 3.
Anggaran kos model is disahkan dengan data-data yang diperolehi daripada project-
project dulu dan keputusan ujian pula disahkan dengan data-data yang sebanar. MAPE
dikira untuk menguji ketepatan kos anggaran. Dengan anggaran kos model ini, MAPE
vang dicapai di tahun 2015 adalah 7%, 2014 (13%) dan 13% (2013). Keputusan
daripada kos anggaran model itu memuaskan kerana piawaian peratus perbezaan antara
anggaran dan sebear adalah 10% dalam sektor perindustrian. Adalah disarankan untuk
mengaji lebih teliti dalam element-element kos dan Web Portal digalakkan pada masa
akan datang keran ia boleh menggabungkan beberapa jenis rangkaiwan web dalam
penanggaran kos.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

A lot of effort is required for a company to have innovative products especially
during the development stage (Chwastyk and Kolosowski, 2013). The automotive sector is
also not exempted from the global market place, the companies have to be innovative in
various areas, including cost, functionality, design, manufacturing, and quality (R.Roy et
al.. 2011). The establishment of any proposed innovative ide353 frameworks or any systems
launching are major challenges for a company. Any projects have its uncertainties and risks
where systematic tools and methods are significantly important to ensure project success.
Attaining company’s objective and achieving project success is largely relying on the
effective implementation of the deployment process in a company. This research paper
shows an approach to estimate the total cost of the package assembly project in
semiconductor manufacturing industry. The intention is to help project managers in
providing quality project cost estimation within the stipulated time. Not only that, cost
estimation is crucial in decision making process. If the project cost is underestimated,
authorization of a new project could waste the limited resource and jeopardize the expected
contribution and credibility of a project manager. In contrast, if it is overestimated, a new

project could be refrained which may beneficial to the organization.
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Cost engineering is the engineering practice related to the management of project
cost, involving tasks such as planning, cost estimating, cost controlling and monitoring.
cost managing so that the project can be completed within the approved budget (Roy and
Griggs. 2004). The cost engineer seeks optimum balance according to project triangle,
which is cost, time requirement, project scope trade off with quality requirement in the

middle.

Cost estimating is the process of developing an approximation of the monetary
resources required to complete the project activities or work-packages. There are many
methods and techniques in cost estimating, such as using expert judgment, analogous
estimating, parametric estimation, bottom-up estimating, three-point estimating and activity
based estimating (PMI, 2013). Cost estimates include the identification and consideration of
costing alternatives to kick off and complete the project. Cost &ade-oﬁs and risks should be
taken into consideration to achieve optimal costs for the project. According to Ramasubbu
and Balan (2010), their research has shown that project cost estimate is always a challenge.
time-consuming which took longer time to accomplish, unavoidable cost overruns and

schedule slips due to poor cost estimates may delay of overall project progress.

2
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1.2 Problem Statement

In actual scenario, project managers encountered several obstacles and problems
related to project cost estimation in semiconductor package assembly manufacturing
industry. This research work is based on the actual case occurred in INN Company, located

in Malacca.

There are no proper guidelines, no standardization and no project budget breakdown
overview on project budget estimation in 2013. The first common problem encountered is
no proper guideline which resulted in no consistency on project budget estimation thus
created big gap or deviation (more than 10%) and variation in terms of comparison between
actual versus test estimate (forecast) which can be illustrated in Figure 1.1 for different
project complexity in 2013. In semiconductor industry particularly, project complexity
plays an utmost role in determining how much the project budget is. Without proper
guidelines, project managers have no visibilities comparing projects by projects, having
difficulties on decision making whether to buy or make, to start a project in in-house’s

assembly site or in subcontractor’s site.

In INN Company for example, no standardization can be seen, ranging from small-
scale design of experiment (DoE), engineering evaluation or engineering assessment up to a
single project level. This common dilemma caused the project cost estimation calculated
without standardized work breakdown structure (WBS) by the project managers. As a
consequence, issue like no transparency throughout the entire project cost estimation
among the requestor, the project manager as an executor and stakeholders of the project
occurred. Thus, when the project is executing based on this lacking-structure practice.
resource management and effective prioritization became big challenge for the project

managers in the scenario of resource constraints.

3
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Lastly. project managers always have the difficulties to explain the project budget or
cost breakdown overview (CBO) during project decision meeting. The lacking of
comprehensive work breakdown structure has not only resulted in poor project execution
quality but also unclear relationship among project cost, project scope, quality requirement,
timeline. Subsequently, project managers were taking longer time in preparing the project
cost estimation which may not be accurate and meet the expectation of the requestor or

sponsor.

Total Project Cost (Actual vs. Test Estimate (Plan)) in 2013

100000
Actual project cost ~ . _
90000 _ overrun >10%

80000
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Figure 1.1: Actual Project Cost versus Test Estimate in 2013
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