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ABSTRACT

The food industry has been a part of the service sector in Malaysia. The “otak-otak”
industry typically catagorised as SMEs which having common limitations of
extensively depended on human labour instead of advanced machinery. As the “otak-
otak” industries are dealing with a less complicated process, the manual production
method is typically selected. Though the production process is not complicated, human
limitations might cause production performance and product quality degradation.
However, the impact of semi-automation to the production of “otak-otak” remained
unclear, thus require the investigation. Through the use of statistical process control,
the performance of the manual and semi-automated production process was
determined. The integration approached of using ARENA and experimental data was
successfully simulates the real production situation. The impact of the implementation
of the semi-automated production system was determined and found positively
improved the total production performance. This new process has satisfied the
minimum requirement of the recommended process capability ratio. Numbers of
production issues associated with manual production were determined including the
inconsistent utilisation of operator, long value-added time, long product waiting as
well as the quality issue of weight inconsistency. The utilization of the operator
increased between 10.60 percent to 23.65 percent with the use of a semi-automation
system compared to manual operation. The value-added time of semi-automation
operation is also shorter than the value-added time of manual operation with the
smallest difference of 0.88 seconds and the biggest difference of 1.49 seconds besides,
37.25 percent to 75.80 percent improvement for waiting time. For the aspect of
manufactured parts per 1 million, the semi-automated operation has greatly reduced
the percentage of product failure in the production of more than 50%. The weight of
the “otak-otak™ also can be maintain within the range of company specification (25+1

grams).



ABSTRAK

Industri makanan telah menjadi sebahagian daripada sektor perkhidmatan di Malaysia.
Industri "otak-otak" dikategorikan sebagai PKS yang mempunyai kekurangan yang
identikal berkaitan kebergantungan kepada buruh manusia berbanding mesin
berteknologi tinggi. Sebagaimana industri "otak-otak™ mempunyai proses yang tidak
bergitu rumit, kaedah pengeluaran secara manual biasanya menjadi pilihan. Walaupun
tidak rumit, keterbatasan kemampuan manusia dijangka boleh menyebabkan
pengurangan prestasi pengeluaran dan kemerosotan kualiti produk. Walau
bagaimanapun, impak penggunaan teknologi separa-automasi dalam pengeluaran
"otak-otak™ masih tidak jelas, dan memerlukan kajian lanjut. Melalui penggunaan
kaedah pengawalan proses secara statistik, perbandingan prestasi proses pengeluaran
manual dan separa automasi telah dilakukan. Penggunaan perisian ARENA melalui
integrasi bersama data daripada uji kaji berjaya menghasilkan simulasi keadaan
pengeluaran sebenar. Kesan pelaksanaan sistem pengeluaran secara separa automasi
telah dinilai dan didapati memberi kesan positif kepada peningkatan prestasi
pengeluaran secara keseluruhan. Proses baru ini telah memenuhi keperluan minimum
nisbah keupayaan proses yang disyorkan. Isu-isu pengeluaran yang berkaitan kaedah
pengeluaran secara manual berjaya dikenalpasti antaranya penggunaan operator yang
tidak konsisten, masa nilai tambah yang panjang, masa produk menunggu yang lama
serta isu kualiti berkaitan ketidakseragaman berat produk. Penggunaan operator dilihat
meningkat antara 10.60 peratus hingga 23.65 peratus dengan penggunaan sistem
separa-automasi berbanding operasi manual. Masa tambah nilai bagi operasi separa-
automasi juga lebih pendek berbanding masa nilai tambah bagi manual operasi dengan
perbezaan terkecil adalah 0.88 saat dan perbezaan terbesar adalah 1.49 saat, selain
37.25 peratus hingga 75.80 peratus peningkatan untuk masa menunggu. Dalam aspek
pembuatan bahagian setiap 1 juta, operasi separa-automasi telah banyak
mengurangkan peratusan kegagalan produk dalam pengeluaran lebih daripada 50%.

Berat otak-otak juga dapat dikawal dalam julat spesifikasi syarikat (251 gram).
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CHAPTER 1

INTRODUCTION

1.1  Background of study

Food industry is one of the major industries worldwide that involves food security in
a country. A group of companies that provides the same goods and services is called
an industry. It is important to analyse an industry to determine its competitiveness.
This is to develop a strategy and determines an industry boundary and its business
(Eskandari, Miri, Gholami, & Nia, 2015; Gould, 1997).

Food industry is a low margin industry but is necessary for the community. A
series of industrial activities, such as processing, conversion, preparation,
preservation, and packaging of food is called as food industries. These days, food
industries cover a variety of businesses from small, traditional, family-run activities
which consume a lot of labour to a large, capital-intensive, and highly mechanized
industrial processes. Local agriculture and fishing are the main sources of food
industries (Parmeggiani, 1972). In most countries, food and beverage manufacturing
can be encouraged by the government actively playing its role in providing incentives
to indirectly promote the industry. Overall competitiveness could be enhanced through
technology and innovation as well as adding value to the employee.

The development of the food industry is essential due to the occurrence of food
shortage and overpopulation. A new approach like new technology in this sector must
be considered. With the help of new technology, sustainable and product development
in this sector can be enhanced (Jahanshahi, & Jafari, 2009). The food industry has been
paid special attention and priority by the government in developing countries caused
by (Cheraghali, Reza, & Amirahmadi, 2005);



) The increase of employment openings in terms of participants that are directly
and indirectly involved in food production of national income.

i) The product of higher added value has been more commercialized rather than
raw material in world exports.

i) Limited resources have been a problem of developed countries and they need
to plan to optimise the resource and lack of management skills in large scale
investments. Uses of small quantities of this resources as in the food industry
are encouraged, and this industrial activity has been expanded by the
government.

iv) Consumer behaviour changes caused by the awareness of lifestyle patterns
towards higher and more nutritious quality product. This will raise the income
level.

The food industry has been a part of the service sector in Malaysia. This sector
is largely influential in the growth of the economy in Malaysia. From 2011 to 2012,
the total food and beverage export remained stable at RM 15.5 billion (Abu, 2016).
The food industry in Malaysia has been focusing on functional food, healthy food,
convenience food, food ingredients and halal food. The food industry has become a
key growth area in Malaysia (Ayupp & Tudin, 2013). Manufacturing development like
employment generation, foreign exchange savings and value-added creation has been
contributed by this industry (Ahmed, 2012).

The characteristic of food industry that is dynamic internally and externally
makes its important in the Malaysian economy (Ayupp & Tudin, 2013). The economic
census conducted by Dr. Hj. Abdul Rahman Hasan in 2011 found that the service
sector accounted for the largest with 73.1% (689,717) from a total number of 943,526
establishments. This economic census was established to benchmark the economic
statistics in this country. Gross Domestic Product (GDP), Indices and Input Output
tables have been rebased according to this benchmark of economic census.

Comprehensive study or survey has been conducted from previous census
which states more expansion of new industries in services sector. The incorporation of
census on Small and Medium Enterprises (SMES) is included in this study (Hasan,
2011). Figure 1.1 shows the percentage of establishments by sectors involved in the
economic census. It is shown that the service sector is the major part of economy in

Malaysia. The service sector is composed of establishment such as food and beverage,



transport, accommodation and real estate. The establishment of food and beverage

represents the largest part of the service sector which is 30.6% (Hasan, 2011).

Finance
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Accommodation )
08% N

Professional |
9.4% /\/
Health _ 9%

1.9%

Services '
73.1%

dvertising

Mining & )
Quarrying Educantl on 1.5%
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. Repairing
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Figure 1.1: Percentage of Establishments by Sector Involved in Economic Census
(Hasan, 2011).

In 2013, more than RM13 billions of annual export value produced by
Malaysia was caused by processed foods exported to more than 200 countries
(Malaysian Investment Development Authority, 2013). Investment of RM24.6 billion
had been targeting on the food processing industry in the Industrial Malaysia Plan
2006-2020 (IMP3) period (Ministry of International Trade and Industry Malaysia,
2013). There are more than 9,000 firms in Malaysia that are classified in the food
processing industry in which 95% consists of small-scale firms (Ghani, 1995).

The food processing industry better suits the flexible organizational structures
which can change at various stages of production process that can fulfil consumers’
demand (Bogue & Ryan, 2000). The availability of raw material and supplies can
create a firm’s competitive advantage, which can be characterised as a strong backbone
for this industry (Jarrett, 1996; McMaster, 1992). This factor must be supported by the
government that is vital to this industry for international expansion (Aaby & Slater,
1989). Depending on various factors, the success of food processing industry could be
seen in both domestic and international markets (Ayupp & Ismail, 2011).

Foreign trade is open to Malaysia to become politically and economically
stable. Food manufacturing in Malaysia is involved in 6500 small and medium-sized
establishments, and nearly 10 percent of manufacturing output is for accounting. The

food processing sector is one of the critical industries for the overall economy. This
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