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ABSTRACT

The study of Malaysia Geopostcode structure has been done by Wan
Mohamad Nazmeen et al. (2015) and Nur Baizura (2015). Their study area
covered the states of Johor Bahru (Othman et al. , 2015), Kuala Lumpur and
Selangor (Napiah, 2015). They proposed the structure to be in eight alphanumerical
characters. The structure by Wan Mohamad Nazmeen et al. (2015), Nur Baizura
(2015) and this study was named as Geopostcode V1, Geopostcode V2 (Napiah,
2015) and Geopostcode V3 respectively. Geopostcode V1, Geopostcode V2 and the
potential Geopostcode V3 structure being presented to the stakeholders in order to
collect their perceptions on these Malaysia Geopostcode structures. Geopostcode
V3 was designed by considering the administrative boundaries for every state in
Malaysia and enhanced according to the input from the interviews with the
stakeholders. The issues in Malaysia Geopostcode implementation have also been
discussed. The structure of Geopostcode V3 has been shortened to seven characters.
On top of that, the implementation issues are ranked in order to determine the biggest
issues in Malaysia Geopostcode Implementation. The methodology of interviewing
the stakeholders, analysing and designing the Malaysia Geopostcode are presented in
this report. The final product from this study is the enhanced Malaysia Geopostcode
structure which look suitable to be used for every states in Malaysia and the biggest

issues in Malaysia Geopostcode implementation.



ABSTRAK

Kajian tentang struktur Geoposkod Malaysia telah dijalankan oleh Wan
Mohamad Nazmeen et al. (2015) dan Nur Baizura (2015). Kajian mereka
melibatkan kawasan kajian di negeri Johor Bahru (Othman et al., 2015), Kuala
Lumpur dan Selangor (Napiah, 2015). Kajian ini telah mencadangkan struktur
yang melibatkan lapan askara. Struktur yang dicadangkan oleh Wan Mohamad
Nazmeen et al. (2015), Nur Baizura (2015) dan kajian ini telah dinamakan sebagai
Geoposkod V1, Geoposkod V2 dan Geoposkod V3. Geoposkod V1, Geoposkod
V2 dan cadangan Geoposkod V3 telah dibentangkan kepada pihak berkepentingan
untuk menerima persepsi mereka terhadap struktur Geoposkod Malaysia.
Geoposkod V3 telah direka dengan mengambil kira sempadan pentadbiran setiap
negeri di Malaysia dan struktur ini telah di naiktaraf mengikut dapatan daripada
temu ramah bersama pihak berkepentingan. Isu implimentasi Geoposkod
Malaysia yang bakal timbul juga telah ditemu ramah. Struktur Geoposkod V3
telah dipendekkan kepada tujuh askara. Selain itu, isu implimentasi telah di susun
mengikut keutamaan isu terbesar yang bakal timbul akibat implimentasi
Geoposkod Malaysia. Metodologi yang digunakan di dalam temu ramah, analisis
dan rekaan strukutur Geoposkod Malaysia telah diterangkan di dalam kajian ini.
Produk akhir daripada kajian ini adalah struktur Geoposkod Malaysia yang telah
dinaiktarafkan dan ia sesuai digunakan untuk semua negeri di Malaysia. Isu
implimentasi terbesar yang bakal timbul juga telah dibincangkan di dalam kajian

ini.
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CHAPTER 1

INTRODUCTION

1.1  Background of Study

The main purpose of postcode is for the mail sorting. Different country used
different term of postcode. For example, United Kingdom and most of Asia country
includes Malaysia, the term used is postcode. But for India, they used PIN code.

United States and Philipines used the term ZIP code.

The coverage area of Malaysia postcode is up to hectars (Othman et al.
2015). In this study, the term geopostcode has been used to represent the new
proposed postcode system for Malaysia where the coverage area for geopostcode is
around 10 to 12 parcel lot (Othman et al. 2015). The purposes of improving
Malaysia postcode to Malaysia Geopostcode are to improve addressing quality, saves

time and to avoids errors instead of the long address.



User will also easy to remember the codes compared to addresses. Masrek
and Razak (2010) stated that, the main reason of the undelivered mail in Pos
Malaysia is because the addresses written by the user were nonconforming to the
SIRIM address standard. The users usually ignored the standard of the address
structure. Thus, by using Malaysia Geopostcode, users will not need to understand
the address structure, as the address has been converted to eight alphanumeric
structure (Othman et al. 2015). This is more conveniently can be used and easy to
be understood by people all over the world as compared to different languages in the

address that will end up confusion to the user.

Other than that, it also will assist government and private agencies in using
spatial data for policy planning and operations. Every government and private
agencies normally will named, numbered and coded their area of operation based on
their requirement. It involved high cost and time consumed to create the database.
By using Malaysia Geopostcode, these can be centralized. The agencies can used the
same boundary line with the same codes of the specific area. These able to provide
efficient integration between the agencies, hence, efficient operation can be achieved.

Malaysia Geopostcode will allow integration with global positioning and
navigation system, Global Positioning System (GPS). Pos Malaysia will not need to
take so many years to train the posman to get familiar with the specific area. Posman
can use GPS to assist them in delivering the mails. Malaysia Geopostcode also will

lead to faster and more efficient postal delivery.

In Ireland, they use the Position Oriented Navigation Codes, PON Codes with
7 characters alphanumeric code that defined the plus minus 6 meters to the Latitude
and Longitude (Collins et al. , 1998). Same case as Malaysia Geopostcode, where it
allowed the users to simply key in the geopostcode to get navigated to the destination
(Othman et al. 2015).



The previous researches for Malaysia Geopostcode have been done by Wan
Mohamad Nazmeen (2013) and Nur Baizura (2015) which proposed and introduced
Malaysia Geopostcode framework.  Their findings show that the Malaysia
Geopostcode able to assist people to navigate to their destination more precise
compared to the conventional postcode. The precision is plus minus 10 parcel lots
for every one geopostcode. This is because the geographic area assigned to the
geopostcode has smaller coverage area compared to the conventional Malaysia
postcode area. Users can simply key in the 8 alphanumerical geopostcode characters

to search location and arrive to it rather than inserting long addresses.

Geopostcode involved many advantages and disadvantages, especially in the
phase of starting the implementation. In Ireland, the user struggle using Eircode
(Lucey, 2015). Government also have to pay millions for the implementation and
maintenance (McManus, 2010). The structure of the geopostcode must be easy to
remember and flexible (Othman et al. 2015) in order to provide the efficient

Malaysia Geopostcode implementation.

In order to propose the efficient Malaysia Geopostcode structure, the
perceptions of eight respondents from JUPEM, Pos Malaysia and Department of
Statistics Malaysia were interviewed. The inputs from the interviews were used to
design the structure. The implementation issues also been discussed with the
stakeholders in order to analyze the biggest implementation issues in Malaysia

Geopostcode.



1.2 Background of the Problem

The biggest issues in geopostcode implementation is the cost and time
constraint. A developed country such as Ireland, they have implemented the
geopostcode. However, some issues in the implementation have occurred. In
Ireland, the implementation caused high cost and time constraint to the government
and private agencies especially in updating the old system and databases. For
example, the hospital patients details and banks customers details (McManus, 2010).
The users in Ireland also will need to pay for geopostcode database updating and will
consumed memory space in the devices as well. They claimed, the geopostcode

structure is hard to memorize and it has poor design (Lucey, 2015).

On the other hand, in United States, the GIS analyst and researchers claimed,
the United States ZIP code is lack of standardization and dynamic. Hence, the
spatial analysis is challenging to be done by the researcher. Other than that, the ZIP
codes can be split, discontinued and expanded between months or years. This case
will confuse the unfamiliar analyst and researchers who not familiar to this field and
the modification of the ZIP code can cause spatio temporal discontinuity (Grubesic
and Matisziw, 2006). Vashistha and Thies (2013) stated that, in India, postcode has
an uncertainty regarding accuracy, robustness, usability and granularity of location
data. She also stated that, postcode is not suitable to be used for those applications

that require accurate location.

In Malaysia, the previous study has proposed the Malaysia Geopostcode
structure by Othman et al. (2015) and Napiah (2015). The study areas for these

researchs were described in Table 1. 1.



Table 1. 1 Previous research study area

Geopostcode V1 Geopostcode V2

Othman et al. (2015) Napiah (2015)
Study Johor Bahru Selangor and Kuala Lumpur
area
states
Study Well plan residential Rural area and urban area
area
type
Study Kg Skudai Kiri Kg Telok Rhu, Masjid UKM and
area Petronas NGV KLCC
Study
area
map

Kg Skudai Kiri UKM
(Source : Othman et al. , 2015) (Source: Napiah, 2015)

(Source: Napiah, 2015)




Kg Telok Rhu area
(Source: Napiah, 2015)

The standard structure of the Malaysia Geopostcode still not been fixed yet to
conveniently use for the Malaysia because these studies only focused on two states of
Malaysia, Johor Bahru and Selangor. The geopostcode structure design is based on
the administrative boundary for every state (Othman et al. , 2015). The issue
occured when, Malaysia’s administrative boundaries are different for every state.
The structure designed must be suitable to be used for all states’ boundaries in order
to proceed to the implementation level. This study is relevant to be conducted
because the proposed structure is not flexible and standard yet to be use for all states.
Some issues still leave in uncertainty regarding the states that do not have any district
such as Putrajaya and Labuan. Every code in the structure is not been study yet
whether it is suitable to use numbers as the code because some zones has more than
9 zones such as Kuala Lumpur need to use alphabet as the code for more flexibility.
Figure 1. 1 explained the comparison of the two researchs proposed Malaysia

Geopostcode data layers structure.




Geopostcode V1 Geopostcode V2

(Othman et al. , 2015) (Napiah, 2015)
A o oe A
Vo ewome T [Teeosie T "
N Admiistave  Adninsate 4
4 Comek e 4
A s ||t
A Housing Ar&‘ ' N
N Parcel " Parcel A

Figure 1. 1: Comparison of the proposed Geopostcode frameworks
(Napiah, 2015)

Where;
A = Alphabets
N = Numbers

In Malaysia, the government agencies defined their own geospatial data
boundary lines for inner operations. Pos Malaysia, Department of Statistics Malaysia
and Election Commision Malaysia (SPR) defined their owned boundary line
according to their needs. The boundary lines also not fixed due to operation changes.
For Department of Statistics Malaysia, the block boundary lines changed every 10
years. It would be more effective if all these agencies use the same boundary lines,
which is by using Malaysia Geopostcode for the operations. It is centralized and can
be intergrated among the agencies. The study on their needs is to make sure the
Malaysia Geopostcode structure suits every agencies needs.



The conventional postcode in Malaysia needs to be improved for more
efficient mailing and other field services. Current postcode in Malaysia is not
spatially related and the postcode boundary covers very large area until up to
hectares levels. Postcode only been used by the Pos Malaysia purposes and not for
precise navigation (Othman et al. , 2015). Most of the developed countries have
applied the modern, digital alphanumeric postcode and can be intergrated with the

precise navigation system and technology.

In addition, address system in Malaysia have redundant names and variation
in spelling and labeling. Many places in Malaysia have similar names and lack of
consistency for reference (Othman et al. , 2015). User struggled to use the existing
address system. This also leads to an undelivered mail due to incomplete or incorrect
postal addresses. Masrek and Razak (2010) stated that, it was found that 58% of the
addresses were nonconforming to the SIRIM address standard while 31% of the
postcodes were wrongly stated. The findings also unveiled that 23% of the

investigated addresses had dual addresses and 16% had wrong postcodes.

If the user want to use coordinate for location navigation, this is not efficient
because when the user use the geographic coordinate as the input in the navigation, it
will consumed a lot of time due to long value of number to be key in the device.

Errors also can easily occur by this method (Othman et al. , 2015).



1.3 Statement of the Problem

The previous research by Othman et al. ( 2015) and Napiah (2015) only
study on the specific state in Malaysia but not the nation. Close study need to be
done for every state administration boundaries in order to produce an efficient
geopostcode structure. The administrative boundary for the states in Malaysia is not
the same. In Sabah, there is no district and sub-district. Kuala Lumpur and Selangor
have sections in the sub-district which other states do not. This research investigates

the administrative boundaries for all states in Malaysia.

Other than that, the alphanumeric characters proposed for the structures in
these studies needed to be revised because some of the states have a lot of sub-
district compared to others such as Kelantan, Melaka, Negeri Sembilan and so on.
They have more than 26 sub-districts in the states which not suitable to used only one

character for the structure.

The definition, concept and characteristics of the boundaries will be clarified
to design the Malaysia Geopostcode structure for all states until level zone. In order
to provide a convenient geopostcode stucture, the perception of the stakeholders will
be examined to avoid implementation issues and to assist the Malaysia Geopostcode

implementation planning in the future.
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1.4  Aim of the Study

To analyze the Malaysia Geopostcode implementation issues and the
perceptions of the stakeholders towards the Malaysia Geopostcode structure and

conceptually designed the Malaysia Geopostcode structure for all states.

1.5 Objectives of the Study

To accomplish this main aim, four vital objectives have been structured out

which are:

i. To review the existing issues in the implementation of Malaysia

Geopostcode, the structures and other country postcodes.

ii.  To investigate and the issues in Malaysia Geopostcode implementation and

the stakeholders perceptions for Malaysia Geopostcode structure.

iii. To analyze the Malaysia Geopostcode implementation issues and

stakeholders perception for Malaysia Geopostcode structure.

iv.  To design and develop the new conceptual design of Malaysia Geopostcode
for all states until level zone from the Malaysia Geospatial framework.



1.6

Research Questions

11

The research questions have been derived from the aim and objectives of the

study. The research questions were described in the Table 1. 2.

Table 1. 2: Research questions table

Aim

Objectives

Research questions

To rank the Malaysia
Geopostcode
implementation issues
and the perceptions of
the stakeholders
towards the Malaysia
Geopostcode structure
and conceptually
designed the Malaysia
Geopostcode structure

for all states.

To review the existing
issues in the implementation
of Malaysia Geopostcode,
the structures and other

country postcodes.

How Malaysia and other
country design their

postcode?

How they improve and

update the geopostcode?

Why they choose the
methods for geopostcode

design and implementation?

To investigate the issues in
Malaysia Geopostcode
implementation and the

stakeholders perceptions for
Malaysia Geopostcode

structure.

Who are the stakeholders

will be interviewed?

How is the perception and
why it accepted/not accepted
by the stakeholder?

To analyze the Malaysia
Geopostcode
implementation issues and

stakeholders perception for

How to analyze the interview

input?

How to categorize the input?
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Malaysia Geopostcode

structure.

How to present the analysis

result?

To design and develop the
new conceptual design of
Malaysia geopostcode for
all states until level zone

from the Malaysia

Geospatial framework.

How to apply the design
technique from other country

geopostcode to Malaysia?

How to apply input from the
perception for geopostcode

enhancement?

How to improve the existing
method to design the

geopostcode?

1.7  Scope of the Study

In order to answer the research questions and achieve the targeted research

objectives, the scope has been set up to two elements:

I. Study Area
ii. Data
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1.7.1 Study Area

Peninsular Malaysia and Sabah Sarawak as in Figure 1. 2 is the study area for
this study. This research investigates every state administrative boundary and design
the Malaysia Geopostcode structure for all states implementation. The
administrative boundaries line involved are states, districts, mukim/bandar/precinct
and sections. Some states do not have any districts such as, Perlis and states do not
have mukim such as Sabah was investigated. Most of the states do not have sections

accept for Wilayah Persekutuan Kuala Lumpur and Selangor.



Figure 1. 2: The study area

14
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1.7.2 Data

1.7.2.1 Vector Data

The list of the states, districts, sub-district, sections and precinct was
downloaded from the online MaCGDI application, Unique Parcel Identifier, UPI
application. This online application is to identify parcel locations based on unique
code that consists of states, districts, sub-districts, sections and lots number. The
data consist for 13 states and 1,920 mukims in Malaysia. The data structure is the
same data structure been used by JUPEM, Department of Statistic Malaysia and Pos
Malaysia. The data structure been used as a reference to design the Malaysia

Geopostcode structure.

However, the spatial data used in this study in only cover the area of
Selangor. This is because the administrative boundaries for other states are restricted
data in JUPEM. The available Selangor administrative boundary data is for state,

districts and sub-districts boundaries only.

1.7.2.2 Interview Data

The data for the stakeholder perception was obtained by interviewing the
upper level in the management of 3 agencies. Due to time constraint, only 3 agencies
are selected to be interviewed. The agencies includes, Pos Malaysia, Department of
Mapping and Surveying Malaysia (JUPEM) and Department of Statistics Malaysia.
JUPEM has been chosen to be interviewed because this agency is the Malaysia
geospatial data provider. On the other hand, Pos Malaysia has been interviewed

because they are the main user for Malaysia Geopostcode as the main purpose of
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Malaysia Geopostcode is to assist mail sorting. According to McManus (2010),
demographic is one of the implementation user for the new postcode, hence
Department of Statistics has been chosen to be interviewed. The data for interviews

was received from the face to face interview, phone calls and emails.

1.8 Chapters Outline

Chapter 1: Introduction

This chapter shall discuss in brief on the introduction, problem statement,
research questions, research objectives and the limitation of research. Chapter 1 is
essential in order to clarify on the problem identified: choosing on the best
methodology and other elements related shall assist researcher to understand in depth

on the research carry out.

Chapter 2: Literature Review

Chapter 2 is in conjunction with previous chapter in which this chapter shall
indicates on the definition of the research carry out, discussion on the other countries
postcode designs, the previous research designs and also implementation issues in

other countries and so on.
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Chapter 3: Research Methodology

This chapter shall discuss on the best selected method on employ in the
research.  Additionally, approach applied, sampling method, data collection,
techniques or method use to analyze data and structure design.

Chapter 4: Result and Analysis

Chapter 4 comprises of all data obtained. Every data will be analyze and
interpret using approach and method applied in the research. Results from the
interpretation of data will help to construct the conclusion of research. Additionally,

the result will also interpret on new findings from the research.

Chapter 5: Conclusion and Recommendation

This is the last chapter of the research. This chapter shall consist of
conclusion of the research and analysis from the previous chapter. On top of that,
additional suggestions and recommendations shall be made relates to the research

execute.
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