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Abstract: Population growth is a global issue that contributes to the changes in the distribution and
concentration of population. Population growth affects the sustainable development of an area from
both a social and spatial point of view. To relate the global problem to a local issue, this research
investigates one of the Malaysian government policies addressed as the New Economic Policy
(NEP) because the policy may be linked to long-term spatial demographic changes in Peninsular
Malaysia, particularly in the distribution of people. Back in 1970, the policy was implemented after
an unwanted incident on 13 May 1969. Its goals were to eradicate poverty regardless of race and to
restructure society by eliminating the identification of race with economic functions. To measure
the successfulness of the policy, two indicators that were derived from the goals are the long-term
spatial changes of both racial and occupational segregation. The magnitude for both segregations
was calculated using the Entropy Index (H). The values were then carried forward to evaluate the
relationship between these two variables. The final analysis was conducted using the Local Bivariate
Relationships application of a Geographic Information System (GIS) tool. The outputs then reflect the
two sustainable goals that are, (i) reduced inequalities, and (ii) sustainable cities and communities in
Peninsular Malaysia.

Keywords: racial; occupational; segregation; demography; Geographic Information Systems (GIS);
spatial correlation

1. Introduction
1.1. Population Growth

Over space and time, the earth undergoes unbalanced demographics alteration. In
these present days and times, demographic alteration occurs worldwide in most regions,
continents, and countries. As a result, this worldwide phenomenon is marked by a huge
increase in the number of populations. In specific, the years between 1950 and 2050 make up
the range of time that covers the period of reciprocated global demographic alteration [1].
“In the past five decades, demographic change has been more rapid and more universal
than in any other period of human history. As a result, the world is now more diverse in
birth, death, and growth rates than ever” [2] (p. 142).

Demographic alteration, or demographic change, is usually associated with population
growth [1,3,4]. This connection may be due to the fact that population growth occurs
globally and increasingly worldwide at the rate of 2% each year [5]. Population growth
plays a vital role as a summary parameter in projecting future population trends [6].
Population growth depends on three factors: the number of births, the number of deaths,
and the extent of migration [7,8].
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1.2. Urbanization and Sustainable Development

By and large, mankind is usually associated with the evolution or urbanization of
an area due to their capacity to create change. Norizan et al. (2019) [9] mentioned that
urbanization is a process that creates and leaves an impact on the economic and social
development of developing countries. Nevertheless, how does the increasing number of
people relate to urbanization over space and time?

There are two main sources for urbanization. First, the growth of a place occurs when
the number of people living in a particular area increases progressively, which resulted
from the excess number of births over deaths. The process of development also occurs
due to the unremitting bulk movement of people from rural areas to cities, also known as
migration [10].

Urbanization is also critically significant to sustainable development as well as inter-
national growth. Based on McGranahan and Satterthwaite (2014) [11], when compared to
the rate of urbanization in North Africa and sub-Saharan Africa, Asia recorded the fastest
growth rate in the year 2010 with a magnitude of 1.4 percent. However, the level of change
may vary; especially between urban and suburban areas.

In these modern times, a city is normally dominated by economic, political, and
social power [12]. This means that the concentration of power is located or situated in a
city. More people are attracted to live in cities, as these areas designed as administrative
centers are more alive because they are developed by professional teams in their physical
planning, construction, and design [13]. In Malaysia, based on the statistics published by
the Department of Statistics Malaysia (DOSM) (2010) [14], it was observed that the Federal
Territory of Putrajaya held a higher density and concentration of population compared to
the other districts and federal territories.

In relation to the facts proposed by Ruslan and Tarmiji (2001) [12], it was proven true
that a city with concentrated political powers will attract more people. The statement
introduces information about deranged population composition, both socially and spatially.
People tend to migrate to cities and their surrounding areas. This has been addressed as
the pulling factors of cities. Parallel with the unbalanced urbanization that takes place over
space and time, how do these pulling factors affect sustainable development based on the
spatial demographic changes in Peninsular Malaysia since the implementation of the New
Economic Policy (NEP)?

On the other hand, does the unbalanced urbanization that took place in Peninsular
Malaysia affect sustainable development? If yes, how do the elements of population,
urbanization, and sustainable development relate? Therefore, this research article examines
the state of population growth from 1970 until 2010, parallel and in tandem with the
implementation of the NEP. A local issue, that is the NEP, was chosen in order to extract
indicators that aid in reflecting the level of sustainable development in Peninsular Malaysia.
In other words, steered by the long-term spatial changes of population in Peninsular
Malaysia, the sustainable development in Peninsular Malaysia is observed based on the
government policy.

Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs [15]. This definition
reflects that sustainable development means presenting a situation when an input produces
an optimum output without causing the depletion of natural resources. In line with the
characterization of the definition of sustainable development, there is a blueprint called
the Sustainable Development Goals (SDG) that guides people towards the sustainable
development.

The Sustainable Development Goals are a planned outline of goals that leading to a
better sustainable future by promoting prosperity while at the same time protecting the
treasured Earth. These goals prioritize the long-term Outline Perspective Plan (OPP). The
Sustainable Development Goals were initiated in the year 2015 by United Nations General
Assembly and the goals are manifested to all countries. The SDG highlight and stress
17 goals; each of the elements included in the goals are interconnected and related [16].
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The 17 goals that have been set are; no poverty; zero hunger; good health and well-
being; quality education; gender equality; clean water and sanitation; affordable and
clean energy; decent work and economic growth; industry, innovation and infrastructure;
reduced inequalities; sustainable cities and communities; responsible consumption and
production; climate action; life below water; life on land; peace, justice, and strong institu-
tions; and the last is partnerships for the goals. Captivatingly, in order to achieve human
equality, it is strategized to achieve all the goals by 2030 [16].

Among the 17 goals of SD, the two indicators applied in this research are racial and
occupational segregation; these indicators relate to the specific SDG listed as (i) reduced
inequalities and (ii) sustainable cities and communities. In relation, the goals of lowering
the magnitude of racial and occupational segregation in Peninsular Malaysia show that
efforts to reduce inequalities and increase sustainable cities and communities reflect the
level of sustainable development in Peninsular Malaysia.

1.3. Segregation and the New Economic Policy (NEP)

In Malaysia, racial and occupational segregation began during the British colonial era.
British colonial government legislation spawned ethnic segregation by monitoring and
controlling the aspects of interracial settlement and employment. The system imposed by
British colonial administrators on the local population of Peninsular Malaysia, including
new ordinances, acts, and laws, were instituted for the purpose of governing and preventing
the migration of people from the countryside to the city. The long-term consequences of
these policies, per what was planned, include both racial and occupational segregation [17–19].

Moreover, Che Abdul Daim (2019) [20] and Mohd Faris et al. (2016) [21] added that
the British policy of “divide and rule” had also sparked the decline in ethnic relations
according to socioeconomics in early Malaya. Reflecting, racial segregation has existed
since then. This longstanding racial division and its profound effects can be observed in
present-day Malaysia.

Back then, especially before attaining their independence, the majority of the Malays
lived in the areas and practiced a traditional and conventional lifestyle. Most of them
worked as rubber tappers, paddy farmers, and fishermen. The Chinese, on the other hand,
dominated trade and commerce in the cities, as well as rubber cultivation, tin mining,
and commercial agriculture. Whereas, the Indians were connected mainly to the rubber
plantations, with a few involved as traders and merchants [22,23]. Azmi Shahrin (2014) [24]
supported that the Malays were systematically prohibited from lucrative agricultural
industries like educational and rubber crops, and economic policies constantly stigmatized
them as poor farmers and fishermen in rural areas. In general, people back then were
spatially separated according to race and occupation. The Malays had become the needy in
their own homeland.

Prior to 1971, the economic development in Peninsular Malaysia was mainly focused
on accelerating the economic growth. The implemented approach had strengthened the
national economy, but the efforts to improve the unbalanced socio-economic situation
among the multi-racial Malaysian society were not sufficient. Moreover, people realized
that sustainable development should take into account the adequate needs of the poor as
well as the unbalanced situation between the races in their country. The dissatisfaction
flared up, leading to the unwanted incident of 13 May 1969.

On 13 May 1969, there was a political crisis, or in other words, a riot occurred in Kuala
Lumpur, causing increased racial tension, especially between the Malays and Chinese. As
a result, the NEP was formulated as an attempt as social re-engineering in the aftermath
of the unpleasant incident [20,25]. The analysis and results will show the spatial changes
that happened over time for all districts in Peninsular Malaysia. The results reflect these
inequalities and examine sustainable cities and communities in Peninsular Malaysia.

Che Abdul Daim (2019) [20] expressed the opinion that the current literature lacks
crucial work that explicitly draws a link between the history of the Malayan Union, dat-
ing back to the Melaka Sultanate, and how certain historical factors affected the ethnic
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arrangement and economic activities of modern Malaysia. These historical factors would
subsequently have a major influence on the policies and implementation plans formulated
under the NEP. Hence, the successfulness of the NEP is also widely debated. Plus, the lack
of formal legitimate data makes the objective evaluation of its success very difficult.

Therefore, by using census data, this research helps show the changes in the spatial
pattern (relocation and movement of people) between racial and occupational segregation
in Peninsular Malaysia from 1970 until 2010. This research article will reveal the changes
in the spatial pattern of racial and occupational segregation beyond the 20-year NEP
implementation period that ended in 1990, as well as highlight how the strengths of the
NEP deal with the sustainable development process. The perspective of this research article
differs from other research in that it focuses on the spatial aspects of development.

There have been many academic discussions about the successes and weaknesses of
the NEP from previous scholars, but these focused on the policy itself, leaving the spatial
element behind. Typically, research only provides answers to the questions of “what” and
“when”, but the addition of the spatial element offers answers to the question of “where” by
including spatial data and mapping operations. In other words, the spatial element focuses
on the location of the incidents. Therefore, instead of only producing values and magnitude
for racial and occupational segregation, this research also maps the results according to
each area. Moreover, the analysis focuses on distributions of space and through space,
rather than just distributions in space. Therefore, when viewed together with the maps
produced, the analysis will provide details that make it more understandable and precise.

GIS is an intriguing tool for social workers because of its ability to produce data that
is available to a large audience. For instance, social work administrators might use this
technology to document the requirements for a new agency site. Additionally, policymakers
can also provide the basis for a new policy, and academics might present the findings
of a needs assessment or evaluative study [26]. GIS may be traced back to a variety
of technologies, processes, and procedures used in science, technology, and business,
including: in geodesy, mapping, geology, and seafaring; the coordinate-time referencing of
objects; the processing and aggregation of photographic images from space for scientific
and military reasons; and the processing of geophysics as well as geodynamics data [27]. In
reference to this, Burrough (1986) [28] defines GIS as a set of tools to collect, store, retrieve,
modify, and display spatial data from the real world for a particular need.

Therefore, instead of only presenting the results using tables, this research paper
geo-visualizes the results using maps. Nowadays, GIS is not a new technology as it
has been around for many decades. Moreover, it is widely known for its capability as a
spatial-based solution.

1.4. Spatial Element

Most of the previous studies regarding demographic changes in Peninsular Malaysia
were too narrow and only covered the general social characteristics, as well as statistical
information of the population structure itself, leaving the relationship between the pop-
ulation and the spatial element behind [29]. This clearly shows that although studies on
demographics in Malaysia have been conducted for many years, the involvement of the
spatial element received only limited attention. The fundamental purpose of including the
spatial element is to connect the information defining what things are with the information
pinpointing where things are. The presence of the spatial element allows high precision in
the division of locations involved in the research. This research therefore introduces the
spatial element in order to discover the spatial correlation between racial and occupational
segregation in Peninsular Malaysia from 1970 until 2010.

Since demographics is the study of descriptive characteristics, it is important to take
social community phenomena into account in explaining the determinants and causes
of the population phenomena [8]. In conjunction with the research period, there is one
Malaysian government policy addressed as the New Economic Policy which is seen to
relate to the long-term spatial demographic changes in Peninsular Malaysia. This is because
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the policy was applied in Peninsular Malaysia in tandem and perpendicularly with the
initial period of the study of data used in this research, which is 1970. Therefore, the effects
of this policy on the spatial pattern can be “overlayed” with the changes in the spatial
concentration of the changes in population. NEP is one of the applied government policies
which was introduced six decades ago after the 13 May 1969 racial riot [12,30,31].

NEP is an important policy that has been studied not only in Malaysia, but also at the
international level [20]. The amount of attention it has received from different perspectives
shows that it is a significant concern to many parties. Basically, NEP is a government policy
that particularly focuses on national unity by enhancing socio-economic restructuring. By
extracting the goals of the NEP, the attributes of race and occupation are picked as the
specific indicators to reflect demographic changes, particularly the changes in segregation
levels in Peninsular Malaysia from 1970 until 2010. With that, the scope of segregation
in this research refers to the level of separation of people based on race and occupation.
To preserve accuracy, changes in both racial and occupational segregation are gauged
separately, but using the same mathematical formula, the Entropy Index (H).

By probing the data deeper to investigate the level of effectiveness of the NEP, we
question whether the main goals of the NEP were able to eliminate the identification of race
with economic function. Did the NEP succeed or fail to lower both racial and occupational
segregation, or was it only able to lower one of the aspects? As stated by Guo (2010) [32],
the relationship between two or more variables may shift over space and time. The changes
can take place in terms of parameter values and relation forms. An example of a parameter
value is the regression coefficient, while examples of relation forms are linear, quadratic,
and exponential relations. Hence, the question of whether there is any spatial correlation
between racial and occupational segregation in Peninsular Malaysia from 1970 until 2010
arose. The results and analysis from the spatial correlation will also reflect on the level of
successes of the NEP in Peninsular Malaysia. Therefore, the emergence of this government
policy has driven the research in this study.

1.5. Aim and Objective

Based on the details above, this research article was structured to probe the changes in
racial and occupational segregation from a social and spatial point of view. It attempts to
cover the long-term spatial demographic changes in Peninsular Malaysia from 1970 until
2010. This research will take an in-depth look at the after-effects of the New Economic
Policy (NEP) on the demographic alterations in Peninsular Malaysia by identifying the
spatial correlations between racial and occupational segregation from 1970 until 2010 as the
indicator to reflect the realization of the SDG of (i) reduced inequalities and (ii) sustainable
cities and communities in Peninsular Malaysia.

2. Materials and Methods
2.1. Study Area

Generally, the research location is Malaysia, with a specific focus on Peninsular
Malaysia. Peninsular Malaysia is also known as Malaya and West Malaysia. In terms
of area, Peninsular Malaysia covers 131,598 km2 (50,810 sq mi), which is approximately
40% of the total area of Malaysia. It is bordered on the north by Thailand and is linked to
Singapore by a causeway on the south.

States in Peninsular Malaysia (West Malaysia) are divided into four regions: the
Northern Region (Perlis, Kedah, Penang, and Perak), the Central Region (Selangor, Wilayah
Persekutuan Kuala Lumpur, Negeri Sembilan, and Melaka), the Eastern Region (Kelantan,
Terengganu, and Pahang), and the Southern Region (Johor) [33]. According to the 2010
Population and Housing Census of Malaysia, as of the year 2010, there were a total of
85 districts and two federal territories in Peninsular Malaysia.

The number of states in Peninsular Malaysia did not experience any changes in their
numbers and boundaries from 1970 until 2010. The number of states in Peninsular Malaysia,
11, remained unchanged over the 50 years comprising the study. These states are: Johor,
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Kedah, Kelantan, Melaka, Negeri Sembilan, Pahang, Perak, Perlis, Pulau Pinang, Selangor,
and Terengganu. However, the number of districts in Peninsular Malaysia did experience
changes in their numbers and boundaries from 1970 until 2010. Over space and time, the
number of districts increased and their boundaries altered in shape.

2.2. Spatial Data

Spatial data refers to the data that contain location information. It also answers the
question of “where”. Spatial data is the information related to shape and space [34]. Spatial
data are data that have some attributes that can be used to position them in space. The
spatial data for this research study included state and district maps of Peninsular Malaysia.
Both were obtained using georeferencing and digitalizing processes using ArcGIS 10.3. The
fine points of state and district maps are explained in the following passage.

2.3. Aspatial Data

The magnitudes of both racial and occupational segregation were first calculated using
a mathematical formula known as the Entropy Index (H). Tables 1 and 2 below show the
classification of the Entropy Index (H) and the levels of racial and occupational segregation,
respectively. The classification of the Entropy Index (H) for both racial and occupational
segregation in Tables 1 and 2 was cited from an article written by Ruslan and Tarmiji
(2001) [12].

Table 1. The classification of the Entropy Index (H) and the Level of Racial Segregation.

Entropy Index (H) Racial Segregation Level

0–0.2773 High Segregation
0.2774–0.5545 Medium-high Segregation
0.5546–0.8318 Medium Segregation
0.8319–1.1090 Medium-low Segregation
1.1091–1.3863 Low Segregation

Source: Ruslan and Tarmiji (2001).

Table 2. The classification of the Entropy Index (H) and the Level of Occupational Segregation.

Entropy Index (H) Occupational Segregation Level

0–0.3892 High Segregation
0.3893–0.7784 Medium-high Segregation
0.7785–1.1676 Medium Segregation
1.1677–1.5568 Medium-low Segregation
1.5569–1.9459 Low Segregation

Source: Ruslan and Tarmiji (2001).

Table A1 and Table A2 show the outputs from the mathematical calculation for racial
and occupational segregation, correspondingly. The values obtained were then applied to
probe the relationships that exist between racial and occupational segregation by using the
Local Bivariate Relationships tool. The “-“ in Table A1 and Table A2 indicates that no data
existed at that time, since these districts had not yet been established.

The formula for the Entropy Index is usually recognized or written in two forms,
as follows:

Hi = −
k

∑
j=1

pij ln
(

pij
)

Or

Hi =
k

∑
j=1

pij ln

(
1
pij

)
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Pij = the ratio of j population in i area in which the number of j population is divided
by the total number of populations in that area. ln = the natural logarithm.

Precisely, both equations will produce the same value for the output because, mathematically:

ln
(

1
x

)
= − ln(x)

2.4. Local Bivariate Relationships

Is there any relationship that presents between racial and occupational segregation in
certain districts in Peninsular Malaysia? The relationship between two variables can be
well-defined using the Pearson correlation coefficient, careful cartographic comparison, or
linear regression analysis. However, the Pearson correlation coefficient derives only single
values in representing all features, while cartographic comparison brings broad and vague
interpretation, as it provides no values, and regression analysis can only perceive simple
relationships, consequently, producing ambiguous outputs.

In consonance with Guo (2010) [32], the Local Bivariate Relationships tool, on the other
hand, uses local entropy to evaluate two variables for statistically relevant relationships.
This tool works by identifying the local relationships that present between two variables.
This technique also allows for the measurement of the relationship between two variables
on the same map by evaluating whether the values of one variable depend on, or are
affected by, the values of another variable, and whether the relationship varies across
geographic space. The end results classify each input feature into one relationship category
based on how reliably the explanatory variable parameter can predict the dependent
variable parameter. In this research paper, racial segregation has been determined as the
dependent variable and occupational segregation as the explanatory variable.

The dependent variable is the variable representing the process you are trying to
predict or understand, while the explanatory variable is the variable used to predict the
dependent variable values. The six categories based on the relationship types are:

• Not Significant—the relationship between the variables is not statistically significant.
• Positive Linear—the dependent variable increases linearly as the explanatory variable

increases.
• Negative Linear—the dependent variable decreases linearly as the explanatory vari-

able increases.
• Concave—the dependent variable changes by a concave curve as the explanatory

variable increases.
• Convex—the dependent variable changes by a convex curve as the explanatory vari-

able increases.
• Undefined Complex—the variables are significantly related, but the type of relation-

ship cannot be reliably described by any of the other categories.

Therefore, the resulted relationships can be used to geovisualize and analyze areas
where the variables are correlated. Additionally, the presence or absence of a relationship
between two variables does not depend on which variable is labeled as an explanatory
variable and which variable is labeled as a dependent variable. However, the definition of
the type of relationship can differ depending on which variable is labeled as an explanatory
variable and which is labeled as a dependent variable.

Unlike other statistics that can sometimes only capture linear relationships (such
as linear regression), entropy can capture any structural relationship between the two
variables, including exponential, quadratic, sinusoidal, and even complex relationships
that cannot be defined by traditional mathematical functions.
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This tool accepts polygons, or points, and generates an output feature class summa-
rizing the relationship of each input feature. For polygon input, this tool requires at least
31 features to compute results, or else it fails to execute the Local Bivariate Relationships
analysis.

3. Results

The analysis was performed to examine if there is any spatial correlation between
racial and occupational segregation. Local Bivariate Relationships is a spatial correlation
technique that is capable of determining the strength of each variable and with that, it
can model the relationships that present between two variables. Therefore, the outputs
produced were the choropleth maps that geovisualize the spatial relationship between
racial and occupational segregation.

Due to the increase in the number of districts in Peninsular Malaysia for every census
in 50 years, the number of maps used in this research study was five. Among the five
choropleth maps generated, there were maps that exhibit only one relationship, and there
were maps that show both types of relationships.

For the cartographic presentation of the results, the legend on the choropleth maps
shows two types of Local Bivariate Relationships that are “Not Significant” and “Positive
Linear”. This means that, among the six possible spatial relationships that can be generated
using Local Bivariate Relationships on ArcGIS Pro, this study found that there were only
two spatial relationships that exist between racial and occupational segregation among the
districts in Peninsular Malaysia. These relationships are shown using two colors: indicolite
green represents a relationship that is not significant, and tourmaline green represents a
positive linear relationship. The district boundaries are shown with thinner black lines and
the state boundaries are shown with thicker black lines.

3.1. Spatial Correlation between Racial and Occupational Segregation in Peninsular Malaysia for
the 1970 Census

Figure 1 is a choropleth map showing the spatial analysis of Local Bivariate Relation-
ships between racial and occupational segregation based on the 1970 census data. The total
number of districts in Peninsular Malaysia for the year 1970 was 70.

Based on the output produced, it was found that 15 out of 70 districts in Peninsular
Malaysia exhibited positive linear relationships: Bandar Baharu, Kulim, Tanah Merah,
Cameron Highlands, Batang Padang, Hilir Perak, Kerian, Kuala Kangsar, Larut dan Matang,
Manjung (Dinding), Ulu Perak, Barat Daya, Seberang Perai Selatan, Seberang Perai Tengah,
and Timur Laut.

The positive linear relationships reflect that the Entropy Index (H) of racial segregation
increases linearly as the Entropy Index (H) of occupational segregation increases. Adhering
to the prime of the Entropy Index (H), the higher the index, the lower the magnitude
of segregation. Therefore, both racial and occupational segregation at the listed areas
underwent improvement in the context of social separation compared to the other areas.

By consulting the choropleth map, it was discovered that the majority of the areas
with positive linear relationships were concentrated in the Northern Region of Peninsular
Malaysia, particularly in the districts of Perak. Additionally, a few surrounding and
neighboring districts of Pulau Pinang, Kedah, Kelantan, and Pahang also experienced a
positive linear relationship. Areas other than those listed above were districts where no
significant relationships were found. The term “not significant” means that the relationship
between the two variables is not statistically significant.
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3.2. Spatial Correlation of Racial and Occupational Segregation in Peninsular Malaysia for the
1980 Census

The choropleth map in Figure 2 displays the spatial analysis of Local Bivariate Rela-
tionships between racial and occupational segregation based on the 1980 census data. The
total number of districts in Peninsular Malaysia for the year 1980 was 78.
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Figure 2. The Spatial Correlation of Racial and Occupational Segregation in Peninsular Malaysia
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The choropleth map visualizes that 27 out of 78 districts in Peninsular Malaysia
exhibited positive linear relationships. These districts are Baling, Bandar Baharu, Kota
Setar, Kuala Muda, Kubang Pasu, Kulim, Padang Terap, Pendang, Sik, Yan, Tanah Merah,
Cameron Highlands, Batang Padang, Hilir Perak, Kerian, Kinta, Kuala Kangsar, Larut dan
Matang, Manjung (Dinding), Perak Tengah, Ulu Perak, Perlis, Barat Daya, Seberang Perai
Tengah, Seberang Utara, Seberang Perai Selatan, and Timur Laut.

Applying similar interpretation as those used with the previous 1970 results, the
positive linear relationships reflect that the Entropy Index (H) of racial segregation increases
linearly as the Entropy Index (H) of occupational segregation increases. Following the
principal of the Entropy Index (H), the segregation magnitude decreases as the index
increases. Hence, both racial and occupational segregation in the districts mentioned above
underwent improvement in the context of social separation compared to the other areas.

The geovisulization by the choropleth map revealed that the majority of the areas
with positive linear relationship were found concentrated in the Northern Region, mainly
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covering the districts of Perak, Kedah, and Pulau Pinang, Pahang, Kelantan, and Perlis.
When compared to the previous census, it was perceived that the spatial pattern of positive
linear expanded and extended to the North of Peninsular Malaysia.

The other 51 districts not mentioned in the explanations above were the areas exhibit-
ing no significant relationships. The term “not significant” means that the relationship
between the two variables is not statistically significant.

3.3. Spatial Correlation of Racial and Occupational Segregation in Peninsular Malaysia for the
1991 Census

In 1991, a total of 81 districts of Peninsular Malaysia experienced “not significant”
relationships. “Not significant” relationship means that the relationship between the two
variables is not statistically significant. When compared to the data from 1970 and 1980, it
was observed that there was a great change in the spatial pattern, since the positive linear
relationship that was exhibited in the years 1970 and 1980 did not appear in the year 1991.

3.4. Spatial Correlation of Racial and Occupational Segregation in Peninsular Malaysia for the
2000 Census

In 2000, a total of 83 districts of Peninsular Malaysia experienced “not significant”
relationships. “Not significant” relationship means that the relationship between the two
variables is not statistically significant. When compared to the data from 1970 and 1980, it
was observed that there was a great change in the spatial pattern, since the positive linear
relationship that was exhibited in the year 1970s and 1980 did not appear in the year 2000.

3.5. Spatial Correlation of Racial and Occupational Segregation in Peninsular Malaysia for the
2010 Census

In 2010, a total of 87 districts of Peninsular Malaysia experienced “not significant”
relationships. “Not significant” relationship means that the relationship between the two
variables is not statistically significant. When compared to the data from 1970 and 1980, it
was observed that there was a great change in the spatial pattern, since the positive linear
relationship that was exhibited in the years 1970 and 1980 did not appear in the year 2010.

4. Discussion

By imitating Park’s (1926) [35] famous observation, the significant outcomes proved
that spatial patterns reflect social relations. Among the six types of relationships that can be
identified by utilizing Local Bivariate Relationships, this study confirmed that there were
two types of relationships that appeared between racial and occupational segregation in
all districts of Peninsular Malaysia over 50 years, namely, “positive linear relationships”
and “not significant” relationships. Positive linear means that the value of the dependent
variable increases linearly as the value of the explanatory variable increases; not significant
means that the relationship between the variables is not statistically significant.

The dependent variable in this study was the magnitude of racial segregation and
the explanatory variable was the magnitude of occupational segregation. However, the
variables can be used interchangeably because which variable is labelled as the explanatory
variable and which is labelled as the dependent variable has no bearing on whether or not
there is a spatial relationship between them.

By applying the constant and standardized number of neighbors of 30, the number
of permutations of 199, and the level of confidence of 90%, the results showed that there
were positive linear relationships between the two variables in the years 1970, 1980, and
2000. However, the choropleth maps for these three years showed different localities for
each census. The areas where positive linear relationships were observed appeared in the
Northern Region for the years 1970 and 1980, then disappeared in 1991. The positive linear
relationships then re-appeared in 2000, but the localities had shifted to the Southern Region
of Peninsular Malaysia.

In the year 1970, the positive linear relationships were found mainly in the Northern
Region of Peninsular Malaysia in the districts in Perak, Pulau Pinang, Kedah, Kelantan,
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and Pahang. The spatial correlation of the positive linear relationship means that when the
Entropy Index (H) for occupational segregation increases, the Entropy Index (H) for racial
segregation also increases.

However, following the principal of the Entropy Index (H), the segregation magni-
tude decreases as the value or the index increases. Hence, both racial and occupational
segregation in the districts mentioned above underwent less segregation and experienced
improvement in the context of social separation compared to the other areas.

In the 1980 census, the positive linear relationship widened and extended towards the
Northern Region. In addition to Perak, Pulau Pinang, Kedah, Kelantan, and Pahang, the
spatial changes also extended to the state of Perlis. By applying similar interpretations as
those used with the results in 1970, the spatial relationship of positive linear relationship
means that when the Entropy Index (H) for racial segregation increases, the Entropy Index
(H) for occupational segregation also increases. Therefore, the districts showing a positive
linear relationship had a low magnitude of racial and occupational segregation compared
to the other districts that showed no significant relationships.

The results shown by Figures 1 and 2 portray that the spatial relationships for racial
and occupational segregation in the Northern Region in 1970 and 1980 decreased with
the implementation of the Gerakan Desa Wawasan (GDW). Therefore, the results show
that the two indicators of the SDG of (i) reduced inequalities and (ii) sustainable cities and
communities at the above areas in the 1970 and 1980 were found to be both penetrating
and positive.

To connect the spatial patterns with the social relationships, Mohd Koharuddin
(2005) [36] stated that on the 4 July 1996, a rural development program known as the
Gerakan Desa Wawasan (GDW) was initiated at Kampung FELCRA Seberang Perak,
Daerah Hilir Perak. The objective of the program was to raise awareness among the locals
about rural transformation. A total of 642 villages from all states in Peninsular Malaysia
registered in the program. Gerakan Desa Wawasan (1996) [37] was an organized effort
to change traditional agricultural to the practice of industrial agriculture. In addition,
GDW was also a bottom-up plan used to enhance the ability of the villagers to prepare
for entering the year 2020. It was the government’s intention to create rural centers of
commerce and industry, hoping that other industries such as agro-based industry and
small-scale manufacturers would be stimulated in the rural areas as well, thus leading to
more professional employment opportunities in these areas

In relation to the spatial patterns exhibited in 1970 and 1980, it was proven that the
GDW succeeded in its goal of shaping the new practice of industrial activities in the
Northern Region of Peninsular Malaysia, especially in the districts of Perak. Spatially
proven by Figures 1 and 2, the effects of the program had started to take place four years
after its implementation in 1970. These proactive signs were radiated through the success
of some of the villages that were able to produce and complete a few successful projects
using systematic planning. The overrepresentation of Malays in agricultural occupations
was slowly reduced, with Malays moving into other sectors.

For example, among the areas that thrived in the program were the development of a
modern agricultural economy in Kota Bharu, Kelantan; the optimal development of natural
resources in Sik, Kedah; the economic development of agriculture and fisheries in Seberang
Perai Tengah, Pulau Pinang; and the development of modern commercial industries in
Grik, Perak. The migration to these locations and the involvement of people of different
races and occupations had helped to lower the segregation magnitude, initiating the unity
of different races and occupations in the places showing positive linear relationships.

For the 1991, 2000, and 2010 censuses, none of the districts of Peninsular Malaysia
exhibited positive linear relationships, and all of the districts showed “not significant”
relationships. “Not significant” means that no significant spatial and statistical relationships
were detected between the dependent variable and the explanatory variable. Among the
possibilities that can be assumed when the not significant spatial relationships exist are:
(i) when the dependent variable (x) increases, the explanatory variable (y) decreases;
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(ii) when the dependent variable (x) decreases, the explanatory variable (y) increases, and
(iii) when the dependent variable (x) decreases, the explanatory variable (y) decreases.

According to Ibrahim (2011) [38], other than the GDW, the Malaysian Government
also implemented regional development programs in the 1970s and 1980s. Regional De-
velopment Authorities (RDAs) were established for the implementation of development
strategies in newly explored resource areas, mostly in virgin forest areas located in South-
east Pahang, Northeast Johor, South Kelantan, and Central Terengganu. It was observed
that most of the RDAs were established in the 1970s, not long after the NEP was launched.

Under the New Economic Policy (NEP) (1970–1990), regional planning and regional
development programs were initiated as the strategies for achieving the goals of eradicating
poverty and restructuring society socially, economically, and spatially. In other words, the
goal was to eliminate the identification of economic activities along ethnic lines.

In detail, Quazi (1987) [39] stated that the objectives of the RDAs were (i) to balance
the economic structure between regions (East-West Coast and urban-rural), (ii) to utilize
the resource strengths/endowments of less-developed states towards national economic
development, (iii) to strengthen and intensify the agricultural and industrial sectors, (iv) to
drive new directions of development and growth among the regressed region, (v) and to
urbanize the rural agricultural areas.

Several studies which evaluated the implementation of the resource frontier strategy
in Malaysia have revealed that the objective of urbanization was not attained. For example,
the DARA development master plan suggested the development of 36 new towns, but nine
were cancelled due to lack of funds and delays in construction, as well as social and political
issues. Additionally, the failure to develop new cities is due to low population numbers.

Wong (1989) [40] opined that the development of Dara and Kesedar did not focus on
their targets for irrigating Malay nor for balancing the development between the regions.
Choguill (1985) [41] stated that the proposed growth of Ketengah was also a failure, as the
development track record lagged as per what had been planned. Among the six new cities,
only one city boasted a population of over 10,000 people.

By the 1990s, the government had dissolved the RDAs parallel to the paradigm shift
heading towards the role of the private sector in driving growth (privatization policy) [38].

Tables 1 and 2 show the Entropy Index (H) for each district (feature) and reflects
the racial and occupational segregation. When the results of the features are viewed
independently, the index shows improvement in the majority of the districts in Peninsular
Malaysia for both racial and occupational segregation; however, when applying the Local
Bivariate Relationships and taking into account the constant and standardized number of
neighbors of 30, the number of permutations of 199, and the level of confidence of 90%, the
racial and occupational segregation in Peninsular Malaysia were found to improve only in
1970 and 1980.

To connect the spatial patterns with the social relationships, it is necessary to look
at economic factors. Prompted by the worldwide drop in commodities prices in 1985,
Malaysia was hit by an economic recession during the second half of 1984 until 1986. As
a result, during that period, the non-Malays were not investing in the economy. These
economic fluctuations caused short-term alterations in the course of the Fourth and Fifth
Malaysia Plans (1986–1990) in relation to the original aims of the NEP; hence, causing the
slowing down of economic growth in the early 1980s [42]. The economic recession might
also be the causal of termination of the RDAs.

In 1985, the real growth rate fell to minus 1%, marking the climax of the recession.
The unemployment rate was high at 6.9%, and this especially affected the Malays by
slowing down the creation of their middle class. Due to poor performance in the non-
agricultural industries, particularly the electronics industry, many Malays retreated back
into agricultural work, consequently ruining the progress achieved under the Fourth
Malaysia Plan [20], other words, once again raising the index for occupational segregation.
These facts explain the absence of a positive linear relationship for the 1991, 2000, and 2010
censuses, as the economy did not significantly foster racial and occupational integration
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during this time period. The goals of the NEP were temporarily shelved during the
recession of 1985 until 1986 because there was no economic growth. This was a reflection
of the flexibility in the implementation of the NEP in response to the changing social and
economic pressures of the time.

To reiterate, the NEP was adopted in 1971 for a period of 20 years. According to the
Department of Statistics Malaysia (DoSM), the consistent unit of administrative boundaries
for the collection of census data in Peninsular Malaysia starting from the year 1970 (based on
a 10-year interval census) is at the district level. There are other administrative boundaries
that are narrower than those of the districts, such as the sub-district (mukim), village, and
census block. However, the data at these units of analysis are not consistently recorded
for the 1970, 1980, and 1991 Malaysia Census. These administrative boundaries are only
consistent starting from with the year 2000. Besides, data that is more precise than that
collected from the district is not publicly available and must be requested.

Therefore, to track the spatial changes that took place in Peninsular Malaysia since
the NEP was implemented, the data must be parallel with the period of time when the
policy was introduced. In Malaysia, population data at the district level is the data that is
published consistently from the 1970 census on. If the study was conducted by applying
other units of analysis, the results could only cover the census data available from 2000 on.

Therefore, despite the presence of limitations implicit in terms of methodology, the
accuracy of the results is convincing for use by Malaysian authorities because the data used
are the most consistent, uniform, earliest, and thorough for all areas in Peninsular Malaysia.
Furthermore, the data were collected parallel with the time when the NEP was introduced
and implemented.

5. Conclusions

The definitive aim of the NEP was to reduce and eventually eliminate the identification
of race with economic function. In detail, it was implemented to overhaul the existing social
framework where specific ethnic groups were identified with certain specific occupations as
well as to eliminate the economic imbalance between the Malays and other ethnic groups.
The goal was to achieve national unity by gradually, over time, creating an ethnically
balanced economy which would erase race identification with economic function. Taken
from the NEP’s stated goals, racial and occupational segregation were determined as the
indicators for this study.

In essence, the long-term spatial changes in racial and occupational segregation play
roles as the indicators for measuring and reflecting the sustainable economic development
in Peninsular Malaysia from the views of two Sustainable Development Goals, namely
reduced inequalities and sustainable cities and communities.

The integration of statistical and spatial analysis has successfully assisted in converting
the statistical demographic data into spatial information. In line with that, the comparison
of two variables, dependent and explanatory, across a study area to decide whether and
how they are related is an essential component of many GIS research workflows. Local
Bivariate Relationships analysis was applied to detect the spatial correlation between racial
and occupational segregation in Peninsular Malaysia over a 50-year period.

The results revealed that the spatial patterns of racial and occupational segregation
reflect the two goals of sustainable development in Peninsular Malaysia. The values of
racial and occupational segregation were derived by means of mathematical calculations
using the Entropy Index (H), and were both carried and applied in this research objective.
The research objective was also met via applying both statistical and spatial analysis.

As a final observation, this research study proves that GIS plays an important role
when it comes to dealing with spatial data. Currently, there are no other tools that offer
the same capabilities as GIS. Unquestionably, the unique features of GIS are what make
it different from the other tools and solutions for analyzing data. Therefore, it has been
legitimately proved that GIS is the answer for solving spatial-based problems. To be
exact in the context of this research, GIS is worthwhile when integrated with demography,
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particularly in defining the level achievement of two Sustainable Development Goals,
namely reduced inequalities and sustainable cities and communities.
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Appendix A

Table A1. The Racial Segregation Index (H) According to Districts in Peninsular Malaysia (1970–2010).

District
Racial Segregation Index (H)

1970 1980 1991 2000 2010

Batu Pahat 0.7223 0.7429 1.0975 0.7196 0.7165
Johor Bahru 1.0306 0.9499 1.0611 0.9807 0.9760

Kluang 1.0056 0.9996 1.1158 0.9607 0.9428
Kota Tinggi 0.8286 0.6034 0.7185 0.4913 0.5110

Mersing 0.7108 0.6993 0.6631 0.4549 0.4371
Muar 0.8276 0.8240 0.9851 0.8019 0.7856

Pontian 0.7264 0.7170 1.0896 0.6903 0.6781
Segamat 0.9866 0.9805 1.0959 0.9513 0.9223
Kulaijaya - - - - 0.9830
Ledang - - - - 0.8393
Baling 0.7173 0.6390 0.5670 0.4395 0.3982

Bandar Baharu 0.8486 0.8247 0.7621 0.6650 0.5932
Kota Setar 0.7647 0.7505 0.7203 0.6651 0.6610

Kuala Muda 1.0610 1.0040 0.9664 0.9197 0.8938
Kubang Pasu 0.5618 0.5613 0.5287 0.4845 0.4617

Kulim 1.0756 1.0563 0.9927 0.9563 0.9225
Langkawi 0.4406 0.4428 0.4048 0.3804 0.3178

Padang Terap 0.4460 0.3621 0.3397 0.3126 0.3054
Sik 0.4294 0.3770 0.3227 0.2934 0.2924
Yan 0.4426 0.4072 0.3596 0.2992 0.2571

Pendang - 0.5588 0.4962 0.4365 0.4104
Pokok Sena - - - - 0.3303

Bachok 0.8951 0.0926 0.0819 0.0705 0.0811
Kota Bharu 0.3749 0.3689 0.3063 0.2508 0.2331
Machang 0.2557 0.2456 0.1981 0.1628 0.1620
Pasir Mas 0.2248 0.1982 0.1568 0.1281 0.1266

Pasir Puteh 0.1515 0.1524 0.1170 0.0834 0.0895
Tanah Merah 0.2990 0.2567 0.2602 0.2156 0.2069

Tumpat 0.4183 0.3644 0.3482 0.3244 0.3267
Gua Musang (Ulu Kelantan) 0.4519 0.4883 0.3373 0.2653 0.2650

Kuala Krai - 0.3526 0.3070 0.2467 0.2297
Jeli - - 0.0867 0.0218 0.0371

Alor Gajah 0.8629 0.8719 0.8755 0.7394 0.6951
Jasin 0.9171 0.8995 0.8872 0.7915 0.7282
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Table A1. Cont.

District
Racial Segregation Index (H)

1970 1980 1991 2000 2010

Melaka Tengah 0.9211 0.9097 0.9127 0.8655 0.8474
Jelebu 0.8608 0.8375 0.8767 0.8319 0.7923

Kuala Pilah 0.9073 0.7421 0.7968 0.6749 0.6522
Port Dickson 1.1009 1.1062 1.1485 1.0701 1.0460

Rembau 0.7166 0.7499 0.7343 0.5958 0.5207
Seremban 1.0647 1.0731 1.1074 1.0671 1.0054

Tampin 1.0138 0.9816 0.9993 0.9447 0.9418
Jempol - 1.0392 0.9368 0.8375 0.8463

Bentong 0.9165 0.9720 1.0068 0.9594 0.9328
Cameron Highlands 1.0959 1.0780 1.0824 1.0377 1.0880

Jerantut 0.7030 0.5699 0.6170 0.5497 0.5312
Kuantan 0.8820 0.8056 0.7395 0.6909 0.6251

Lipis 0.7578 0.7153 0.6843 0.5828 0.5162
Pekan 0.3814 0.4292 0.2662 0.1922 0.1888
Raub 0.9198 0.9382 0.9431 0.9007 0.8649

Temerloh 0.8264 0.7268 0.9055 0.7948 0.7547
Rompin - 0.4013 0.3748 0.2359 0.2310
Maran - - 0.3770 0.2637 0.2114
Bera - - - 0.8283 0.8270

Seberang Perai Tengah 0.9855 0.9949 1.0015 0.9882 0.9707
Seberang Perai Utara 0.9974 1.0072 0.9555 0.9066 0.8843

Seberang Perai Selatan 1.0254 1.0142 1.0429 1.0670 1.0632
Timur Laut 0.9031 0.9044 0.8772 0.8742 0.8721
Barat Daya 0.8429 0.8505 0.8906 0.8636 0.8592

Batang Padang 1.0625 1.0441 1.1035 0.9898 0.9184
Manjung (Dinding) 0.9895 1.0043 1.0812 1.0016 0.9751

Kinta 0.9124 0.9423 1.0199 1.0170 1.0215
Kerian 0.8805 0.8461 1.0031 0.7736 0.7301

Kuala Kangsar 0.8936 0.9654 0.9968 0.9445 0.9242
Larut & Matang 1.0093 0.9811 0.9701 0.9036 0.9023

Hilir Perak 1.0006 1.0411 1.2904 1.0175 1.0175
Ulu Perak 0.8431 0.8005 0.7244 0.6008 0.5343

Perak Tengah - 0.3000 0.4284 0.1994 0.1607
Kampar - - - - 0.9558

Perlis 0.6540 0.6588 0.5723 0.5050 0.4555
Gombak - 1.0117 1.0357 1.0115 0.9566

Klang 1.0994 1.0662 1.2041 1.0795 1.0674
Kuala Langat 1.0509 1.0304 1.3382 0.9903 0.9136

Kuala Selangor 0.9803 0.9703 1.3065 0.8895 0.7411
Petaling - 1.0847 1.0900 1.0443 1.0000

Sabak Bernam 0.6854 0.7407 1.1546 0.7101 0.6656
Sepang - 1.0876 1.2783 0.9449 0.8772

Ulu Langat 1.0483 0.9761 1.0538 1.0056 0.9868
Ulu Selangor 1.0944 1.0851 1.1125 1.0317 0.8393

Besut 0.1194 0.1139 0.1052 0.0813 0.0958
Dungun 0.3670 0.2837 0.1863 0.1723 0.1404

Kemaman 0.4725 0.4151 0.3480 0.2413 0.2154
Kuala Terengganu 0.2673 0.2564 0.2142 0.1874 0.1764

Marang 0.0799 0.0907 0.1458 0.1036 0.1187
Hulu Terengganu 0.0873 0.1727 0.0755 0.0459 0.0439

Setiu - - 0.0448 0.0335 0.0215
Wilayah Persekutuan Kuala Lumpur 1.0236 1.0250 1.0360 1.0337 0.9883

Wilayah Persekutuan Putrajaya - - - - 0.1173
Minimum Value 0.0799 0.0907 0.0448 0.0218 0.0215
Maximum Value 1.1009 1.1062 1.3382 1.0795 1.0880

Mean 0.7560 0.7261 0.7339 0.6312 0.6144
Median 0.8547 0.8148 0.8767 0.7101 0.6951
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Table A2. The Occupational Segregation Index (H) According to Districts in Peninsular Malaysia
(1970–2010).

District
Occupational Segregation Index (H)

1970 1980 1991 2000 2010

Batu Pahat 1.4774 1.4774 1.5216 1.6612 1.6062
Johor Bahru 1.6551 1.6551 1.4371 1.5953 1.7017

Kluang 1.4743 1.4743 1.5355 1.6989 1.6398
Kota Tinggi 1.2954 1.2954 1.4049 1.6624 1.6586

Mersing 1.5341 1.5341 1.5028 1.6267 1.6214
Muar 1.4348 1.4348 1.4862 1.6565 1.5278

Pontian 1.4338 1.4338 1.4234 1.6883 1.4986
Segamat 1.4020 1.4020 1.4832 1.7233 1.4539
Kulaijaya - - - - 1.3606
Ledang - - - - 1.3665
Baling 0.9979 0.9979 1.3210 1.6487 1.5233

Bandar Baharu 1.2453 1.2453 1.4017 1.6362 1.5152
Kota Setar 1.6456 1.6456 1.6716 1.7804 1.7878

Kuala Muda 1.5164 1.5164 1.5166 1.6925 1.6683
Kubang Pasu 1.0627 1.0627 1.4927 1.6672 1.6647

Kulim 1.4080 1.4080 1.4217 1.6121 1.5643
Langkawi 1.2158 1.2158 1.5602 1.7609 1.6777

Padang Terap 0.8954 0.8954 1.1680 1.4392 1.4925
Sik 0.8355 0.8355 1.1862 1.5120 1.5634
Yan 1.0685 1.0685 1.3837 1.6055 1.6648

Pendang - 0.8879 1.1817 1.5197 1.4970
Pokok Sena - - - - 1.5852

Bachok 1.1284 1.1284 1.3732 1.5462 1.6029
Kota Bharu 1.6440 1.6440 1.6483 1.7288 1.5365
Machang 1.1761 1.1761 1.4676 1.6498 1.4657
Pasir Mas 1.2788 1.2788 1.4767 1.6149 1.4318

Pasir Puteh 1.1708 1.1708 1.4616 1.5673 1.4652
Tanah Merah 1.1211 1.1211 1.4101 1.5883 1.5135

Tumpat 1.3706 1.3706 1.5346 1.6481 1.6298
Gua Musang (Ulu Kelantan) 1.0267 1.0267 1.2874 1.3408 1.6051

Kuala Krai - 1.1954 1.2962 1.4793 1.6186
Jeli - - 1.3939 1.5292 1.6413

Alor Gajah 1.4815 1.4815 1.5923 1.6627 1.5661
Jasin 1.3390 1.3390 1.5369 1.6298 1.3891

Melaka Tengah 1.6512 1.6512 1.5871 1.6576 1.6174
Jelebu 1.2296 1.2296 1.3557 1.5392 1.5834

Kuala Pilah 1.5234 1.5234 1.5493 1.6222 1.6915
Port Dickson 1.5102 1.5102 1.6278 1.5382 1.6562

Rembau 1.3963 1.3963 1.5215 1.5844 1.6751
Seremban 1.7089 1.7089 1.5666 1.5720 1.7163

Tampin 1.3859 1.3859 1.4518 1.5795 1.5918
Jempol - 1.2947 1.2592 1.4612 1.4802

Bentong 1.4149 1.4149 1.5370 1.7104 1.5987
Cameron Highlands 1.1135 1.1135 1.2718 1.4301 1.4041

Jerantut 1.2881 1.2881 1.4472 1.5654 1.5688
Kuantan 1.6784 1.6784 1.6437 1.7245 1.6097

Lipis 1.1828 1.1828 1.4204 1.4956 1.2863
Pekan 1.4837 1.4837 1.5040 1.5651 1.3504
Raub 1.4849 1.4849 1.4320 1.5743 1.1692

Temerloh 1.3677 1.3677 1.4718 1.7558 1.2769
Rompin - 1.2885 1.2833 1.4564 1.5086
Maran - - 1.2429 1.5196 1.5873
Bera - - - 1.4211 1.4492

Seberang Perai Tengah 1.5284 1.5284 1.4446 1.5951 1.5312
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Table A2. Cont.

District
Occupational Segregation Index (H)

1970 1980 1991 2000 2010

Seberang Perai Utara 1.5541 1.5541 1.4567 1.6844 1.5311
Seberang Perai Selatan 1.4983 1.4983 1.4424 1.5789 1.4956

Timur Laut 1.5784 1.5784 1.4707 1.6551 1.6627
Barat Daya 1.5425 1.5425 1.3768 1.5820 1.6283

Batang Padang 1.4726 1.4726 1.5196 1.6451 1.7092
Manjung (Dinding) 1.4540 1.4540 1.6138 1.6863 1.6670

Kinta 1.5608 1.5608 1.5129 1.5626 1.5261
Kerian 1.1877 1.1877 1.3414 1.5195 1.3759

Kuala Kangsar 1.4047 1.4047 1.4825 1.5702 1.4485
Larut Dan Matang 1.5728 1.5728 1.5692 1.6502 1.7069

Hilir Perak 1.4032 1.4032 1.4735 1.5851 1.6581
Ulu Perak 1.2905 1.2905 1.4252 1.5612 1.6819

Perak Tengah - 1.1689 1.3663 1.5890 1.6915
Kampar - - - - 1.5813

Perlis 1.2308 1.3363 1.5882 1.6996 1.7340
Gombak - 1.6899 1.5554 1.6342 1.5552

Klang 1.6209 1.6209 1.4466 1.4595 1.4933
Kuala Langat 1.4219 1.4219 1.4563 1.4698 1.5006

Kuala Selangor 1.3459 1.3459 1.4427 1.5960 1.6118
Petaling - 1.7014 1.5311 1.5637 1.5525

Sabak Bernam 1.2616 1.2616 1.3952 1.5497 1.6301
Sepang - 1.3797 1.5216 1.4134 1.6614

Ulu Langat 1.6969 1.6969 1.5471 1.5614 1.7009
Ulu Selangor 1.4567 1.4567 1.5386 1.5182 1.6161

Besut 1.2456 1.2456 1.4993 1.5391 1.5468
Dungun 1.4810 1.4810 1.5580 1.4938 1.4774

Kemaman 1.4540 1.4540 1.5499 1.5332 1.4948
Kuala Terengganu 1.5920 1.5920 1.6491 1.5593 1.6754

Marang 1.3136 1.3136 1.5191 1.5335 1.6249
Hulu Terengganu 1.2073 1.2073 1.3714 1.4735 1.6014

Setiu - - 1.2538 1.4007 1.5440
Wilayah Persekutuan Kuala Lumpur 1.5829 1.5829 1.5825 1.5492 1.6651

Wilayah Persekutuan Putrajaya - - - - 1.5353
Minimum Value 0.8355 0.8355 1.1680 0.0000 1.1692
Maximum Value 1.7089 1.7089 1.6716 1.7804 1.7878

Mean 1.3816 1.3773 1.4599 1.5658 1.5637
Median 1.4114 1.4040 1.4718 1.5795 1.5834
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