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ABSTRAK

Industri servis merupakan sektor awam yang sering dikaitkan dengan masalah masa
menunggu yang lama di kaunter servis. Isu ini menyebabkan ramai pengguna mempunyai
persepsi yang buruk terhadap sektor awam. Kajian ini dijalankan di Jabatan Pengangkutan
Jalanraya (JPJ) Bukit Katil, Melaka. Objektif kajian ini adalah untuk mengurangkan masa
menunggu yang lama di kaunter servis JPJ Bukit Katil, Melaka. Thesis ini bertujuan untuk
mencadangkan penambahbaikan terhadap sistem JPJ. Kajian ini dijalankan menggunakan
kaedah kualitatif dan kuantitatif di mana data diambil dari sumber pertama. Sebagai
permulaan, pemerhatian, temuramah dan analisis masa dilakukan di kaunter servis.
Kemudian, proses di kaunter servis dianalisis. Fokus kajian ini adalah di transaksi perlesenan
kenderaan. Hasil kajian mendapati hari Isnin dan Jumaat merupakan hari yang sesak dengan
jumlah pelanggan yang tinggi bermula pada pukul 9 pagi dan 2 petang. Kesesakan ini juga
kerana proses ejen yang mengambil masa lebih dari satu jam untuk menyelesaikan semua
transaksi. JPJ juga telah menyeragamkan sistem mySIKAP dan servis e-government melalui
portal utama untuk mengurangkan masa menunggu pelanggan. Tetapi, masih ramai
pelanggan yang belum menyedari kebaikan sistem ini. Kaedah yang dicadangkan adalah
dengan mengadakan kempen di cawangan JPJ supaya sistem mySIK AP boleh diperkenalkan
dan membolehkan pelanggan untuk berurusan di atas talian. Alternatif lain adalah dengan
mencipta RTD Queue System yang membolehkan pelanggan mendapat nombor melalui
sistem atas talian sahaja. Sistem ini membolehkan pelanggan mengambil nombor dari rumah
dan mereka boleh mengetahui tempoh menunggu sebelum giliran mereka tiba. Kaunter khas
untuk ejen perlu dibuka untuk mengasingkan proses mereka dengan pelanggan biasa.
Kaedah simulasi dilakukan dan sebanyak 74.5% masa dapat dikurangkan di kaunter 2 dan
80.4% di kaunter 4. Kaedah simulasi membuktikan dengan menambahkan kaunter untuk

ejen dapat mengurangkan masa menunggu di kaunter JPJ.



ABSTRACT

Service industry is the public sector that always related to the main issues of long
waiting time at the service counter. This issues may bring the citizen to have bad perception
towards service in public sector. This study was conducted at Road Transport Department
Malaysia (RTD) located in Bukit Katil, Melaka. The objective of this study is to reduce long
waiting time at RTD service counter. Then, improvement is proposed for RTD system and
layout. This study was done by using a quantitative and qualitative method and the data
information was collected from primary sources. Firstly, observation, interview and time
study were done at the service counter. Then, the current process at RTD counter is analysed.
This study focuses on counter that deals with transaction of driving license. Based on finding,
the peak day with the highest number of customers were Monday and Friday while the peak
times start at 9 a.m. and 2 p.m. The crowded also contributed from the agent that take more
than one hour to settle down all transaction. The RTD has implemented mySIKAP system
and the e-government service through RTD portal to reduce long waiting time problem at
RTD. However, most people are not aware of these systems. Thus, the best action to
introduce this system to people is by doing the campaign to selected RTD branch in
Malaysia. This campaign aim to acknowledge the customer about the existence of the
mySIKAP system that can help the customer to access their transaction through the online
tool. The others method that proposed was doing RTD Queue Online System that will
manage the queue number booking system. This system enable the customer to book their
queue number from their home and they are notified their duration of waiting time before
get the service. The customer can be present at the counter just in time before their number
get called. The counter for agent has been provided and the agent process will be differentiate
with the other customers. The simulation method has been done and the result shows the
improvement of 74.5% at counter 2 and 80.4% at counter 4. Simulation method proved that

add a counter for agent will reduce the long waiting time at RTD.



DEDICATION

Only
My beloved father, Hamdan Bin Ahmad
My appreciated mother, Resmah Binti Ishak
My supportive siblings, Suzana, Athirah, Shakilah, Najib, Rozaini and Zulhelmi
My lovely supervisor, Dr Effendi Bin Mohamad
My kind friends Syafiq, Syuhada, Hidayah, Anis, Dini, Ratna, Wahida and Mastura
For giving me moral support, cooperation, encouragement, money, understandings and
ideas

Thank You So Much and Love You All Forever



ACKNOWLEDGEMENTS

In The Name of Allah, the Most Beneficent, the Most Merciful. I highly praised to
Allah that I has been given the strength to finish this final year project successfully without
any difficulty

I would like to express my thankfulness to my respected supervisor Dr Effendi Bin
Mohamad for the great conduct with a constant guidance, idea on this study and valuable
comment to improve the quality of this study. I would like to thank respective lecturers and
also some of the staff at Road Transport Department Bukit Katil, Melaka for the great

cooperation to complete this study

Furthermore, I would like to thank to my family for their support and understanding
through this study. Also, my best friends who gave me fully support, accompany me and
shout out their ideas throughout this study. Besides, their encouragement during report

preparation help me encourage myself. Thanks for the great friendship.

Finally, I would like to thank to everybody that involved with this final year project

report and I expressing my apology to the person that I could not mention their name.



TABLE OF CONTENT

ABSTRAK ..ttt ettt et h et ettt et s eas i
ABSTRACT ...ttt ettt st b et et e bt et et e sae e b et e naeenee i
DEDICATION ..ottt ettt ettt b ettt sae e bt et e eae e bt e b e sneenaeenneas iii
ACKNOWLEDGEMENTS ..ottt sttt ettt et v
TABLE OF CONTENT ..ottt sttt ettt et v
LIST OF TABLES ...ttt ettt sttt sttt et ae et e ix
LIST OF FIGURES ..ottt ettt ettt st e s e ae e s X
LIST OF ABBREVIATIONS ....oooiioiiieie ettt sttt sse e esae e enseennens xii
CHAPTER 1: INTRODUCTION .....ooiiiiiiiiiiiee ettt et 1
1.0 Background of StUAY .....ccoviiiiiiiiiieee e 1
1.1 Problem Statement..........cccceiiiiiiiiiiiiieiieeee e 2
|8 © ] o] [<Tv1 5 A SRS 3
1.3 SCOPE OF PIOJECE ..eeveeeiiieeiiee ettt ettt e et e e tae e s e e enseeeenseeeenseeennnes 3
CHAPTER 2: LITERATURE REVIEW ...t 5
2.1  The Definition Of SEIVICES ....cc.eriiriiiiiriierieeieriteieeeetee ettt 5
2.2 QUEUING TREOTY ..ueiieiiieiii ettt ettt et eenbee e 7
2.3 Behaviour during QUEUE ...........eevuieriieriieeie ettt ettt et 7
2.4 Perception of Waiting Times .......cccveieiiieeiiieeiieeciee et 8
2.4.1 Perception by STEUALION ........eeeviiiiiieeiiie ettt ee e e e sree e vee e 9

2.5  Voice of Customer related to service issues at Road Transport Department ...... 11
2.6 Method to Improve Waiting TimMe .........ccccvieeviieeiiieeiie e 13



2.7 SIMULALION c et 17

2.8 ReSEAICH DIESIZN ..ueieiiieiiieiieiieeieee ettt ettt et ereeeane e 21
2.9 LIterature STUAY ..cc.eeeciieiieeiieiieeieeree ettt ettt ettt et e e et ereenane e 22
2,10 TIME STUAY ..evieiiiieriiee ettt ettt et sttt 23
211 INEEIVIEW ittt ettt sttt et eb e bt et se e e bt et eeaeenbeenesaeens 23
2 D O 10 1<) 213 (o) s H SRR 25
2,13 QUESHIONNAITE ......eeiieiiiieeeeiieeeeeeiee e e e et e e e eett e e e eeateeeeeeaaaeeeeeabeeeeeeanaeeeeenseeeeeenneeas 25
CHAPTER 3: METHODOLOGY ......cocoiiiiiiiiiiieeeeeee ettt 27
3.1 Study PLANning .......ccviiiiiieiieiieeie ettt et et enne e 28
3.2 Data COlECHION ...ttt ettt ettt ettt e e 29
3.3  Method Used To Archived the Objective 1 ......ccccvveviiiiiiiiiiiiieiecieeeeee e 30
33,1 LAterature STUAY ..cccveeeiieeiieeieeiieeie ettt ettt e e e ee 30
332 Semi-Structure INTETVIEW ......cceeiuiiiiriieiieieriieieee et 32
3.4  Method Used To Archived the ObjectiVve 2 .......ccceeeviiieiiieeiiieeiieeciie e 34
341 ODSEIVALIONS ..cuetientieiiieiie et ettt et ee st e et ee et e et ee st e esbeessteenbeesneeeaseesseeenseenes 34
342  QUESHIONNAITE...c.uviieiiieeiiieeiieeeeiteeeteeeeteeeereeeetaeeesabeeesseessseessseeeesseeesssesennes 34
343 TAME STUAY .ottt ettt et ettt e 36
3.5 Method Used To Achieve ObJectiVe 3 ......cceeviiruiinieriiniiiierenieeie e 39
351 Datd ANALYSIS..cueeiuiriirieeieeterieeieeteett ettt 39
3.5.2 Simulation MOdelling.........c.cooveiiiiiiiiiiieiieeieeeeee e 39
3.6 Summary of MethodolOZY ........coovuiiiiiiiiiii e 40
CHAPTER 4:RESULT AND DISCUSSIONS ..ottt 41

4.1  Objective 1: To Study the Service provided and identify the Problem at Road

Transport DEPArtMEnt ........cccueiiiiriiiiiieeiieeeeteeee ettt s 41
4.1.1 Introduction to RTD Bukit Katil, Melaka. .....ccccouvvviviiiiiiiiiiiiieeeeeeeeieee, 41
4.1.2  Service Provided By Road Transport Department .............cccceevvverienirennnnnne 42

Vi



4.1.3 Identify the Queue Problem at RTD Bukit Katil, Melaka...........c..ccccceee..e. 50

4.1.4  Time Study ReSUIt .....ccuoeiiiiiiiiieiiee et 56
4.2 Objective 2: To Analyse The Queue Problem At RTD Bukit Katil, Melaka. ...... 58
4.2.1  Campaign Introducing Online Payment System at RTD .............ccccceeennnee. 58
4.2.2  Queue through Online Method............ccceeviieiiiniieiieieeeee e 62
4.2.3  Open Counter for the ANt .......c.eeevvieeiiieeiiie e 64

4.3  Objective 3: To Improve the Current Service at RTD Using Simulation Method 68

4.3.1  Defining the Queue Problem at RTD Bukit Katil, Melaka. .......................... 68
4.3.2  Conceptual Model ........coouiiiiiiiiiiiiieie e 68
4.3.3  Data ColleCtiON ....cccueiiiieiiieiieiie ettt ettt et 70
434  Computer MOAEIING ..c..cooveruiiniiiiiiiiniiiieeeeeeee et 70
4.3.5  Input MOEIING ...cccvviiiieiiieiieiie ettt sbeesane e 71
4.3.6  Verification and Validation .............ccoceeviriiinieniiiiinieneeeeeeeee e 76
4.3.7  Output MOdEIIING ...ccvveeeiiieeiieecie ettt 80
4.3.8  Estimation of the Cost Reduce per HOUr ...........cccooeviiiiiiiiiiiiieiieeeees 83
CHAPTER 5: CONCLUSION AND RECOMMENDATIONS.......cccooiviiniiiniennens 84
5.1 CONCIUSION ..ttt ettt et sttt st st sb e e sae e 84
5.2 Suggestion for Future Studies.........cocevuerieiiriiniiniiieniccecece e 85
REFERENCES ...ttt sttt ettt et e st e s e naeeneesseensesnnens 86
APPENDICES . ... .ottt ettt ettt et e st e bt e nteenaesaeenaeeneas 92
A Gantt Chart of FYP Project 2016/2017......ooinriiiii i 92
B Data analysis at Counter 1..........c.oiiiiiiiii i e 93
C Data analysis at COUNtET 2........iiuiiiit it it e e e e e e e anaas 94
D Data analysis at Counter 3..........ooiiiiiiii i ee e 95



Data analysis at COUNLET 4........uiiuiii it e eaeaans 96

Data analysis at COUNLET S.......o.iiuiiiii i eeeans 97
Data analysis at COUNtEr 6.........c.uiiiiiiiiiit i e aeeaeenns 98
Data analysis at COUNtEr 7........oiuiiiii it eeaeenns 99
Power test result at Counter 1..........coooiiiiiiiii e 100
Power test result at Counter 2...........oouiiiiiii i 101
Power test result at Counter 3....... ..ot 102
Power test result at Counter 4...........oooiiiiiiiiii i 103
Power test result at Counter S...... ..o 105
Power test result at Counter 6...........oooiiiiiiiii e 101
Power test result at Counter 7..........o.oiuiiiiiii i 106

viii



LIST OF TABLES

Table 2.1: The complaints from the customers through media social...........cccccecerirenne. 11
Table 2.2: Type of method used to improve the waiting time in service industry .............. 14
Table 2.3: The different problem solving using a simulation as method.............c...c..c....... 18
Table 4.1: Service Counter Operation HOUT. .........coccvieiiiieiiienieiiieieeieeee e 42
Table 4.2: Transaction for Driver License COUNTET..........cccuerierierieneriienienieeiesieneeie s 43
Table 4.3: Symbol and explanation based on layout............cccceceriiniiiiniininiinicneecnene 46
Table 4.4: Transaction for Commercial Vehicle Registration and License ............c........... 47
Table 4.5: Transaction for Private Vehicle Registration and License..........cccccceeeeveeunnnnn. 48
Table 4.6: Stages of process flow at RTD Service Counters ...........ccceevveeeieenreenneenneennen. 50
Table 4.7: The solution for each of CaUSES ........cooeiiiiiiiiiiiee e 55
Table 4.8: Number of customer at Driving License COUNter ..........coccecevvenerrienecnerniennen. 57
Table 4.9: Number of customer at Commercial Registration Counter.............c.cccveeruvnnee. 57
Table 4.10: Number of customer at Private registration Counter.............cccccverveereennveennen. 57
Table 4.11: Simulation Project specification............coeevierieniiienieneieneeeeeeeee e 69
Table 4.12: Model scope of the simulation modelling .........c..ccceeievirniniiniininicneeienens 69
Table 4.13: Component Detail.........cccccoeeiiriiriiiiiiieeereeeetee e 70
Table 4.14: Commands for each COMPONENLS .........cevveeeiiiieiiieeiieeeeee e 73
Table 4.15: Replication data in day S.......c.cooviiiiiiiieiiieeiecceecee e 77
Table 4.16: Average waiting time of historical data ............ccccocerviiniiiininieee 77
Table 4.17: The result of Hypothesis TeSting........cccccoervieriiniiienieniienieeceeeeeee e 79
Table 4.18: Command for Counter 8.............coouiiiiiiiiiiiiiiee e 81
Table 4.19: The replication TeSUIL..........ccccviiiriiiieiiie ettt e 82
Table 4.20: Comparison of average waiting time before and after improvement............... 83



LIST OF FIGURE

Figure 1.1: Total registered drivers from year 2010-2015 ........ccovveeiiieeiieeeieeeee e 2
Figure 1.2: Customer waiting for service in RTD Bukit Katil, Melaka............ccccceeeveenneen. 3
Figure 2.1: Generic Service System Involving Human Servers and Facilities ..................... 6

Figure.2.2: The service evaluation from the customers based on the different perceived of

WALE Lttt ettt ettt ettt et e et e et e s at e et e e a e e e bt e e ht e et e e ate et e e enteeabeeehte e bt e ente et e e enteenbeeeneeeaneas 11
Figure 3.1: Study Planning ..........cocooiiiiiiiiiiniiceeeetee et 28
Figure 3.2: Stage of [Ierature TEVIEW ..........cocveruieriirieriieieeiesieeie et 30
Figure 3.3: Portal Of RTD ......ooiiiiiiiiieeeeee et 31
Figure 3.4: UTeM Library PTOXY ........coceeiiiiiniiiiiiiiiieneeceetee st 32
Figure 3.5: Steps of semi-Structure INtEIVIEW........cceevueeiiriiniiiiinienieeieneeteeee e 32
Figure 3.6: The qUeStioNNAIre SEEPS ......evueeveriertierierierieeieeiesttete sttt s e e enees 35
Figure 3.7: Steps of collecting the data from stop watch time study........c.cccceeveveevriennennen. 36
Figure 3.8: The data from Queue MaticC SYSteIM .......ccceevuiriiriiiiiniinieiienieieeeee e 37
Figure 3.9: The formula to get the tme..........cceeviiiiiiiiiiiiiee e 38
Figure 3.10: The SIMUulation PrOCESS .........cocuiiiiiriiiiiienieeiterie ettt 40
Figure 4.1: Process flow at Transaction for Driver license Counters (Ground Floor)......... 45

Figure 4.2: Layout for Process Flow at Transactions for Commercial and Private Vehicle

Registration and License COUNTET........c..cociriiriiiiniiiieiiertesieeeettese et 49
Figure 4.4: Number of Registered Drivers from 2010-2015........cccceeiiiiiiniiiniiiieieeee. 51
Figure 4.5: Customer waiting for service at the Driver License Counter............cc..ccceen.ee. 53
Figure 4.6: Customers waiting for their NUMDbET ...........ccccovviiriiiiniiniiieeeeen 53
Figure 4.7: Customers need to stand as the seats provided was not enough. ..................... 54
Figure 4.8: Counter are full with CUStOMETS..........coiiiiiiiiiiiiiiieee e, 54
Figure 4.9: Potential cause of long waiting time ...........ccccveeeriieeiiieeiieeeieecee e 55
Figure 4.10: Input the information of the client ............cccevviiiiiiininiiieee, 63
Figure 4.11: Choose the type of transaction ...........c.ccceevierienieiienieneeieeeeeeeseseeeee 63
Figure 0.1.12: The queue NUMDEr apPEAT......ccc.eeiiiiiiiiiiiiiieiie et 64
Figure 4.13: The JPJ Kiosk that start provided to RTD in Malaysia..........ccccceevvvveerreennee. 65


file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949475
file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949476
file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949477
file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949478
file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949479
file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949480
file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949481
file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949484

Figure 4.14:
Figure 4.15:
Figure 4.16:
Figure 4.17:
Figure 4.18:
Figure 4.18:
Figure 4.19:
Figure 4.20:
Figure 4.21:
Figure 4.22:

The new model concept of adding the new counter.............ccceevevveerreennennnnn. 66
Conceptual model of process at RTD ........cccoeviiriieniieniieiecieeeecee e 68
Current simulation model of RTD Bukit Katil, Melaka. .........c..ccccoeeevevnnnnn. 71
Step to obtain the distribution of data collected..........c..ccccovvevciieniieenciieen. 72
Probability and distribution of service distribution ...........cceceeveeveriieneenenee. 72
Hypothesis TEStING STEP ...cccveeruieeiieriieeiieiieeiterie ettt ereesre e e seae e 78
Result of hypothesis teStING ........eeeeviieiiiieiie e e 78
StEPS OF POWET LS ...eeeeiiieiiieeiiee et et ettt ee e e et e e sreeesereeessneeeesee s 79
Result Of POWET tEStING ....ccviiiiieiiieiiecieeie et 80
The simulation model after improvement..............cceeveevrieriieeseencieeneenneennen. 81

Xi


file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949497
file:///C:/Users/Lenovo/Dropbox/HAFIZAH%202017/FULL%20REPORT.docx%23_Toc483949498

LIST OF ABBREVIATIONS

RTD - Road Transport Department
ID - Identification

IOS - Iphone Operating System
No. - Number

JPJ - Jabatan Pengangkutan Jalanraya

xii



CHAPTER 1

INTRODUCTION

1.0 Background of Study

In Malaysia, the Road & Transport Department (RTD) has been established under
the Traffic Enactment in 1937. The Traffic Enactment 1937 has then changed to Road
Traffic Ordinance 1953 followed by the Enforcement Division being set to enforce the law

(retrieved from www.jpj.gov.my, 2016).

In 1% April 1946, RTD targeted to handle all transportation aspects in the country
with different acts such as Road Transport Ordinance 1958 and Road Transport Act 1987.
RTD provide service for licensing of vehicles and follow the Road Transport Act 1987 to

make sure the safety of drivers and the transport (retrieved from www.jpj.gov.my, 2016).

In service industry such as hospital, bank, restaurant and others, there is an interaction
between the customer and people that serve the customers. The efficiency of the service
provided was measured from the customer’s satisfactions. As the standard of living in
developed countries increases, the value of customer’s time also increases, and consequently
they seek out those goods and services which will minimize the expenditure of their time
(Heineke and Davis 1993). Customers usually will not consider any other offers rather than
the low waiting time except for the goods. Customer’s satisfaction can be assessed by

measuring the waiting time during the service.


http://www.jpj.gov.my/
http://www.jpj.gov.my/

1.1 Problem Statement

RTD is one of the many service industries in Malaysia. There are five type of
transaction that provided at RTD and their role is giving the service to people. There were
more than 14 million registered drivers in 2015 (Ministry of Transport Malaysia, 2016).
From the statistic shown in Figure 1.1, the numbers of registered drivers increase gradually
from year 2010 with 12,236,524 drivers to 14,764,527 drivers in 2015. This high number of
registered drivers is one of the factors that contribute to the high number of customers that
get the service from the RTD. It is a challenge for the workers to serve the customer in

minimum time with maximum satisfaction.

Figure 1.1: Total registered drivers from year 2010-2015
(Retrieved from http://www.jpj.gov.my/web/guest/statistik-pemandu)

The objective of this study are to identify the service provided by RTD Bukit Katil
Melaka and solve the problem related to long waiting time especially at the counter by

propose new system and prove its efficiency by using simulation.

Taylor (1994) said that “to understand the waiting experience, one must understand
what is meant by wait for service. Here, it refers to the time from which a customer is ready

to receive the service until the time the service commences”.

In RTD Bukit Katil Melaka, most of the customer experienced long waiting time due
to long queue (refer to Figure 1.2). Time study has been done to get customers arrival time,
inter-arrival time and waiting time. After collect and analyse the data, some research about
the method in improving the queuing problem was conducted. Finally, the simulation

2



method was provided to improve customer arrival time and process flow. The numbers of

counter provided also affect the waiting time but this variable acts as a constraint.

Figure 1.2: Customer waiting for service in RTD Bukit Katil, Melaka

1.2  Objective

There are three objectives which are:

1. To study the current service provided and the long waiting time problem at RTD.
2. To analyse the customer waiting time at RTD.

3. To improve the current system at RTD using simulation method.

1.3 Scope of project

This study focus on the service system in Road Transport Department, Bukit Katil,
Melaka. The new method will be propose to reduce the customer waiting time and do the
simulation to prove the efficiency of the method proposed. There are five types of service

provided by Road Transport Department as listed below:

1.  Transaction for Driver License

ii.  Transaction for Commercial Vehicle Registration and License

3



iii.  Enforcement Transaction
iv.  Transaction for Automotive Engineering

v.  Transaction for Private Vehicle Registration

Based on these five services, this study only covered one service only which is
transaction for driver license. The reason of choosing the transaction for driver licence is
because based on the data recorded and interview session, the transaction of driver licence
has the most average activities conducted every day as 400 numbers of activity and could

reach until 600 activities during the peak day claimed as Monday and Friday.



CHAPTER 2

LITERATURE REVIEW

Using attitudinal research, based on the previous research there are many technique
used to solve the queuing problem in service industry especially in road transport
department. This chapter 2 will explain several projects that have been done and can be used
as a references to the simulation study towards time waste reduction in service industry.
These information obtained from different type of material included journal, books,

newspaper and online resources.

2.1 The Definition of Services

Takagi (2014) defined the service is the action that bring worth and satisfaction, not
only to the client or customers but also the workers or personnel by top managing of a set of
existing resources. While (Silvestro and Johnston, 1990) indicate that industrial sector of
services “does things for you. They don’t make things”. Nick Johns (1999) defined that it
has clearly developed from economists need, to categorize it into economic activities. For
example the UK Office for National Statistics categorises service industries into financial,
transport, retail and personal services (Office for National Statistics, 1992). More than that,
Gummesson (1994) stated that customers do not buy things or services in the traditional
sense. They buy things that offered and high value of many components, it can be either
service or things. Gummesson (1994) makes a similar comment about the way different

industrial sectors are organised. There are three organisational examples:

1. Manufacturing



1. Administrative

iii. Legal and service

Gummesson (1994) notes a common movement towards the service example within
both manufacturing and “public service” sectors. Edvardsson et al. (2000) has another
definition of the service concept as a detailed picture of the “customer needs to be satisfied,
how they are to be satisfied, what is to be done for the customer, and how this is to be

achieved”.

For the service concept, Gronroos (2001) claimed that the service concept “as an
activity or series of activities of a more or less intangible nature that normally, but not
necessarily, take place in the interaction between the customer and service employees and/or
physical resources or goods and/or systems of the service provider, which are provided as

solutions to customer problems”.

For the service characteristics, Zeithaml et al. (1985) found that most frequently
mentioned characteristics were intangibility, inseparability of production and consumption,
heterogeneity or non-standardization, and perishability or rejection from the inventory.
Bateson (1979) claims that intangibility is the worst characteristic of services from all other
differences occur. The term “double intangible” used and difference between “physical
intangibility” was made that’s mean it cannot be touched and “mental intangibility” that
means it cannot be mentally grasped. This statement supported by the results from an

empirical study conducted by Bielen and Sempels (2003).

Service Organization
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Figure 2.1: Generic Service System Involving Human Servers and Facilities
(Takagi, 2014)
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2.2 Queuing Theory

In years 1909, the book of “The Theory of Probabilities and telephone
Conversations” has published by A.K. Erlang that contained formula waiting probabilities
and for loss. “Queuing models provide the analyst with a powerful tool for designing and
evaluating the performance of queuing systems.” (Bank, Carson, Nelson & Nicol, 2001).
Adan (2000), claimed that queuing at server based on the different appliance by the customer
for example the customer tend to prefer queue in shortest queue or less workload. Jackson
(1957) started the queuing systems with exogenous Poisson process and Exponential servers.
In 1963, queuing network started with arrival process that depend to the system and closed

queuing with exponential server. While, F. Haight (1958) came with parallel queue ideas.

2.3  Behaviour during Queue

(George, 1991; George & Bettenhausen, 1990; George & Brief, 1992) discussed

that employees behaviour affected from these factors:

1. Number of individual
i1.  Number of group
iii.  Contextual or background

iv.  Motivational factor

Keaveney (1995) found that customers tend to move from one firm to another firm
causes by previous service failure. This statement proved by a recent demonstrated by Ok
and his associates (2005) at restaurant. From this demonstrated, behaviour of customer for
example repetitive visit affect by the failure of service. Customers normally think for
explanation on certain bad condition. (Mc Coll Kennedy & Sparks, 2003). Customers also
wanted to know the reasons, the countermeasure, demonstrate the perceived need for, and
possible value of providing an explanation. Karatepe (2006) claimed that many of customers

did not acknowledged any complaint responses.



The detail explanation of failure service must be done to the customer. It takes many
forms such as reasons, justifications, apologies and so on (Folger & Cropanzano, 1998).

There are two type of explanation. Shown as below:

1. Justifications

ii.  Referential explanations

Justification consider an excuses for an actions that contribute for the service failure
(Folger & Cropanzano, 1998) while the referential explanations improve the situation by
lowering the expectation of angry clients (Bies, 1987). For Bies (1987), justification is giving

a reason for a bad output that need for persistence.

Different with Sabir (2012) that claimed usually customer satisfaction of service
provided will bring to the ‘trustworthiness’. (Towo NN, Mbuya L, 2015) The factor that may

affect the service quality of customer included:

i.  Skill of employee
i1. Look and feel of the environment and employee

1.  Well-timed service skill

2.4  Perception of Waiting Times

The wait is major principal in receiving the service. In order, the wait is the first
interaction that customer will experienced with the firm (Chase and Dasu, 2011; Dixon and
Verma, 2009). These first of experienced can affect overall service satisfaction whether in
good or bad perception of customers towards the service (Chase and Dasu, 2001; Dixon and

Verma, 2009).

While wait to be served, the customer attend to leave the queue (Bitner, 1990). They
are willing to leave and start again the servicing if the queue are too long. The satisfaction
of waiting conditions proved that it affect the customer satisfaction level. When the people

has a low level of satisfaction with the long wait in getting the service, the customers must





