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Abstract

In the Rajshahi City Corporation (RCC)area, spatial sizeis not proportionate to the placement of public facilities due to rapid
urbanization and population growth. This raises the question ofwhat is the level of equity present inthe provision of public
facilities in the city corporation area. For this research, primary schools, high schools, colleges, health facilities, and markets
were selected from the available types of public facilities.Location Quotient (LQ) method and Gini Coefficientwere used to
analyze locational concentration and spatial disparity in the provision of public facilities in 30 wards of Rajshahi City
Corporation (RCC). Service area analysiswas done to show how much of the city corporation area falls under afavorable
distance from the public facilities. The number of the wards having LQ value > 1 range from 9 — 15 based on different public
facilities; showing locational concentration is present for all public facilities. The Gini coefficient (GC) values range from 0.41
to 0.67, showing a high level of spatial inequity. The service area analysis also shows the service area of the public facilities
fail to cover all of the wards.In the future, inequity in provision of public facilities can compound with the increase in

population and urban sprawl if not met with regulatory and inclusive planning policies.
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1. Introduction

In recent years, urbanization has been a global phenomenon.

The growth of the urban population in various regions of the
world has shifted the ratio of the rural-urban population
around the world. In the case of the Asia region, the urban
population has risen from 33 million in 1950 to 548 million in
2018 [1]. Bangladesh has also seen a rapid urbanization rate,
the urban population growing from 8.2% of the total popula-
tion in 1972 to a projected 39% of the total population in 2021
[2]. The ever-increasing urban population has resulted in un-
planned development in the urban areas, which has put a strain

on the available public facilities [3]. Urbanization and population
migration are internally connected [4, 5]. In the case of Bangla-
desh, 50% of the population of the secondary towns consists of
migrated people and the biggest reason behind migration is
economic opportunities [6]. The rapid rise in urban population
growth has an adverse impact on public services, higher popula-
tion density lowers the service level, exceeding the capacity of
service provision [7-10]. Urban sprawl created due to also lowers
environment quality and creates problems like urban heat island
[11], loss of ecosystem and biodiversity [12-17]. It is shown by
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Md. J. Alam & Ahmad, 2013 [18] that the provision of public
facilities in public and private housing projects is poor and
missing in some cases, due to corruption, lack of good govern-
ance [19, 20], and other reasons.

In the last several decades, scholars have taken an in-
creasing interest in the issue of public facility accessibility
[21-23]. Poor accessibility, on the other hand, may have neg-
ative socioeconomic effects [24] and promote inequality by
limiting citizens' access to essential public facilities like
schools and hospitals, as well as services and social contact
[25-28]. Equality in sustainable urban development and ex-
cellent quality of life necessitates an examination of the ac-
cessibility of urban public amenities. Nonetheless, the major-
ity of prior research has concentrated on a single establish-
ment [29-31]. The main benefit of focusing down on a single
facility is that it may assist establish a fair public facility
allocation plan by highlighting locations that are underserved
and in need of improvement in facility distribution.

Urbanization has also occurred in the Rajshahi Division.
According to a study done by K. T. Alam & Islam, 2010 [32],
the Rajshahi division hosts 15.5% of the total urban popula-
tion of Bangladesh. Rajshahi City Corporation (RCC) is the
prominent urban growth center in this region, showing high
urban growth from 1990 to 2015, averaging 7.9% per annum,
converting 25 sq. km. of non-urban land to urban land [33].
Rajshahi City Corporation (RCC) is not only a city corpora-
tion area but also a divisional city. It is one of many economic
centers where rural to urban immigration occurs because it
provides economic opportunities to nearby rural areas. The
city management authority, Rajshahi Development Authority
(RDA) controls development through building codes and
standards of land and facility development. Although, many
facilities are developed before the standards came into im-
plementation. There are not many studies done on the spatial
distribution of public facilities in a City Corporation area. The
scope of the available studies limits itself to a single specific
public facility. Literature on the equity and efficiency of
public facilities is available, but literature based on the per-
spective of Bangladesh is sparse. This study was inspired by a
need to address a gap in knowledge by analyzing the spatial
variance and accessibility of public services throughout the
city's wards. Also finding out how many people are in the
region that these public amenities serve.

2. Public Facilities, Equity and Evolution
of Planning Standards

In our research first, the definition of a public facility has
been determined. There are several definitions offered. Public
facilities, as simply put by Cremer et al., 1985 [34], are loca-
tions where customers get public services. A more in-depth
explanation is given by DeVerteuil, 2000 [35]; Teitz & Bart,
1968 [36], according to them urban facilities are parts of the
city whose first and foremost function is the provision of
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public goods and services which are partly if not wholly by
the government. Again, City of Irvine, 2012 [37] describes
public facilities as the institutional provision of health, edu-
cation, safety, recreation, and worship, which are basic human
needsand also some facilities are helpful even in earthquake
[38]. They are also explained as those basic services which
cannot be provided door to door [39].

2.1. Equity in Public Facility Provision

The scope of spatial equity varies from person to person,
from ambitious goal of encompassing access to multiple al-
ternatives to jobs, facilities, cultural eventsto access to basic
public facilities for everyone [40]. Similarly, Robinson, 2007
[41] considers equity as affordable, accessible and appropriate
services provided to all classes of the population. In a simpler
way, Andrews et al., 2019 [42], considers equity as equal
access to services for both wealthy and poor.In equal provi-
sion of facilities exacerbate the existing problems in the so-
cio-economic and health drawbacks in the urban area [26].
From the understanding of equity as a concept, definition of
spatial equity is derived by Rahman et al., 2015 [43] and
simply explains spatial equity as public facilities provided
equally in the context of space [44]. Public facilities need to
be distributed on the basis of equity to elevate the lives of
people living in every corner of a city.According to Ashik et
al., 2020 [45], there are two types of spatial equity:

1) Horizontal Spatial Equity: Horizontal spatial equity re-
fers to the distribution of facilities disregarding the lo-
cation and socio-economic condition of the residents.
This focuses on the access of people to public facilities.

2) Vertical Spatial Equity: Vertical spatial equity is the
provision of public facilities based on the so-
cio-economic condition of the served population so that
people at the lower end of socio-economic spectrum get
compensation for public facilities to lower the overall
inequality they face.

Some researchers prefer vertical equity over horizontal
equity (De Bartolome and Ross 2004 [46]; Martins et al. 2013
[47]; Yuan et al. 2017 [48], as cited in Cepiku&Mastrodascio,
2021 [49], referring horizontal equity as equality.

2.2. Equity and Planning Regulations

The history of planning regulations shows the evolution of
planning regulations. The regulation changed over time to
accommodate equity. Alterman, 2013 [50] divided the evolu-
tion of planning regulations into five generations. The first
generation introduced building regulation and construction
related rules. The second generation expanded on this and
introduced land use control elements immediately surrounding
the building structure. The third generation included land-
scaping standards and design review process. The fourth gen-
eration counted for environment, introducing protection rules,
growth management, land conservation etc. Finally, the
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fifth-generation regulations focus on community needs, they  based on planning principles that help to increase equity and
include Dedication of land for public services, fees for public  inclusivity. The planning for public facilities also enforces
services usage etc.The present generation of regulations is  these qualities, as shown by Mohd Ibrahim et al., 2016 [51].

Table 1. Planning Principles.

Planning Principles Descriptions

Equal distribution of facilities Properly distributed in accordance to location and population.

Accessibility Provisioned within walking distance from residential areas and provided safety from traffic.
Comfort and safety Not established in places of natural hazard, steep slopes, etc.

Interaction Social interaction is to be promoted.

Design Should value local aesthetics and culture, also in line with universal design principles.

2.3. Planning Standard for Public Facilities
Table 3. Preferred Distance of Public Facilities.

There are several planning authorities in Bangladesh, which

implement different planning standards for their respective  Facilities Distance
jurisdiction area. In the case of Rajshahi City Corporation _
(RCC), the Rajshahi Development Authority (RDA) has setthe ~ Primary School 875 meters
planning standards for public facility development, some of the High School 1350 meters
standards related to this research are shown below:
College 1350 meters
Clinic 1 kilometer
Table 2. Standard for Public Facilities in Rajshahi City Corporation Hospital 1 kilometer
(RCC) Area.
Market 1 in each ward
A Rajshahi Metropolitan Development
Facilities Plan, 2004 (RMDP 2004)
2.4. Measuring Spatial Disparity of the Public
Primary School 1 school per 4000 popn Facilities
High School 1 school per 6,000 popn.

Intermediate College 1 college per 6,000 popn.

100%

Degree College 1 college per 30,000 popn Gini: A/( A +B)
Market 1 in each ward
Health Center 354 person per bed

Some of the given standards do not mention the suitable spa-
tial distance from one public facility to another. It is sometimes
hard to designate distance to standards, but some studies show
the maximum distance which the public facility users are willing
to go to receive the service. According to Rod Guez-Lpez et al.,
2016 [52], children are willing to walk up to 875 meters to go to 0%

cumulative % of number of publication

educational facilities and in the case of adolescents, the distance 0% 50% 100%
is 1350 meters. For the distance of health facilities, Mansour, cumulative % of number of Institutes
2016 [53] considered 1 km as the preferred distance. So, the

‘ 1 _ e Figure 1. Lorenz Curve and Gini Coefficient (GC) (Source: Zheng et
ideal spatial distances for the selected public facilities are: al., 2021 [54]).
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The measurement of spatial disparity is done through the
analysis of Gini co-efficient (GC). This method is used by
Jahan & Oda, 2000 [55], and Rahaman & Salauddin, 2009
[56], Azmoodeh et al., 2021 [57], Jang et al., 2017 [58] to
analyze spatial equity. According to Pan American Health
Organization, 2001 [59] “The Gini coefficient (GC) is based
on the Lorenz curve, a cumulative frequency curve that
compares the distribution of a specific variable with the uni-
form distribution that represents equality. This equality dis-
tribution is represented by a diagonal line, and the greater the
deviation of the Lorenz curve from this line, the greater the
inequality.”

The perfect diagonal line shows the perfect equality. The
more the Lorenz curve deviates from the equality line, the
more inequality is in the system.

2.5. Measuring Spatial Concentration of the
Public Facilities

Analysis of spatial concentration of the public facilities

provide the answer to the question of spatial disparity of
public facilities. One method of measuring concentration is
through a method named L. Q or Location Quotient method,
used to measure spatial concentration by Jahan & Oda, 2000
[55] and Rahaman & Salauddin, 2009 [56] In the Location
Quotient Method, the relative distribution/concentration of
one area with the whole area is measured.

3. Study Area

Rajshahi City Corporation (RCC) has a long history of
development. More than 150 years ago, Rajshahi city was
known as Boalia Rampur municipality. Later, it became
Rajshahi Paurashava. In 1887, the municipality was upgraded
to a municipal corporation. In 1990, the municipal corporation
was updated to Rajshahi City Corporation (RCC). This city
corporation consists of 30 wards. According to the Bangla-
desh Bureau of Statistics and Rajshahi City Corporation (RCC)
has an area of 97.17 sq km with a population of 449756.
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Figure 2. Rajshahi City Corporation (RCC) Area.

There are 7 types of structure use in Rajshahi City Corpo-
ration (RCC). The highest percentage of structuresare used as
residential buildings. 87% of the total structures are residen-
tial buildings. The 2nd highest percentage of structure use
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type is the business and mercantile buildings. The detail
structure type with their percentage and frequency are de-
scribed in table 4.
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Table 4. Structure Use Type in Rajshahi City Corporation (RCC) Area.

Structure Use Type

Business and Mercantile Building
Educational Building

Health Care Building

Industrial Building
Miscellaneous Building

Mixed Use

Residential Building

Total

They add up to 6% of the total structure use types. The
Miscellaneous Buildings are the 3rd largest percentage of
total structure use types, which is 4%. These 3 structure use

Count Percentage
5955 6

735 0.78

166 0.18

436 0.46

3845 4

1024 1

81649 87

93810 100

types make up 97% of the total structure use type. The rest of
the use types are only 3% of the total structure use type.

Facilities Provision in a Ward
Compared to Population
Density of that Ward
== Population Density
W Facilities

Figure 3. Facility Provision Compared to Population Density.

The figure shows the density of public facilities at each
ward compared to population density of these wards. It is
evident from the map that there is a concentration of public
facilities in a few wards which also have a high density of
population. Some wards also have a high population density
but they lack public facilities.

4. Method

For this research, quantitative data is required to fulfill the
research objectives. The variables including demography of
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the study area, service area of the public facilities, and loca-
tion variation of the public facilities require quantitative data
for analysis. Demographic data, ward area, structures in the
selected wards, and other structure-related data have been
collected from the Bangladesh Bureau of Statistics and
Rajshahi City Corporation (RCC).

4.1. Data Analysis

The data were processed and analyzed in Microsoft Excel
and maps were produced in ArcMap 10.6.
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Analysis of Spatial Concentration of the Public Facilities:

In the case of measuring the spatial concentration of public
facilities in this research, the Location Quotient Method is
used. The formula for this research will be:

LQ = (x;/n) /[ (x/n)

Where,

x; = Number of facilities in a selected ward

n; = Population of that selected ward

x = Number of facilities in Rajshahi City Corporation (RCC)
Area

n = Total population of Rajshahi City Corporation (RCC)

The values derived from the formula will range from 0 to
greater than 1. The interpretation of the values is given below:

IfLQ<1:

The LQ value < 1 means that the concentration of the fa-
cilities in the ward is lesser than the total wards in the city
corporation area

IfLQ=1:

The LQ value = 1 means that the facilities present in the
ward are sufficient enough for the population of that particular
ward.

IfLQ>1:

The LQ value > 1 indicates that there is a concentration of
the facilities in the ward.

Analysis of Spatial Disparity of the Public Facilities:

Gini Coefficient (GC) derived from the Lorenz Curve is
used to derive the level of spatial disparity of the public fa-
cilities in the study area. The formula for Gini Coefficient
(GC) is given below:

G — 2 2?:1(751:_7?)

n2x

Here,

x = observed value (Number of facilities per population)

n = number of values observed (Number of wards)

X = mean value of x

G = Gini Coefficient

The range of Gini coefficient (GC) is 0 to 1. 0 shows total
inequality and 1 shows total equality.

4.2. Service Area Calculation

The service areas of the public facilities were analyzed with
the Network Analyst tool in ArcGIS. The required distances
were derived through literature review.

Rajshahi City Corporation (RCC) has a total population of
449756. The following table shows the breakdown of the
population based on education and gender.

Table 5. Demographic Information of the Rajshahi City Corporation (RCC).

Wards Populatio_n (Primary Po_pulation _
School going) (High School going)

Ward 1 1475 1892

Ward 2 1836 2139

Ward 3 1711 2033

Ward 4 1165 1416

Ward 5 1201 1554

Ward 6 1343 1587

Ward 7 919 1100

Ward 8 804 914

Ward 9 939 1195

Ward 10 708 829

Ward 11 701 873

Ward 12 624 1078

Ward 13 679 797

Ward 14 1975 2502

Ward 15 1110 1260

Ward 16 1495 1844

(Pc(:)gllljézz(;r;ing) Male Female Ward Population
1635 7945 8087 16032
1854 8860 8963 17823
2255 10098 10034 20132
1324 6660 6578 13238
1370 6796 7332 14128
2105 7775 7481 15256
1152 7851 5091 12942
1630 5806 5205 11011
1864 7321 6911 14232
1504 5692 5365 11057
2410 5960 6334 12294
1873 6518 4831 11349
1467 5059 4786 9845
2480 11369 10580 21949
1904 7203 6497 13700
2076 8829 7781 16610
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wards (e iom  (MahScheolgoing)  (Colegeguing) M Female Ward Population
Ward 17 1816 2314 2474 9999 9952 19951
Ward 18 1295 1469 1557 7490 7057 14547
Ward 19 2064 2545 2729 11622 11307 22929
Ward 20 589 872 896 4015 3842 7857
Ward 21 804 1042 1022 5130 4797 9927
Ward 22 589 732 900 4250 4164 8414
Ward 23 718 848 857 4346 4308 8654
Ward 24 1277 1437 1495 7358 7155 14513
Ward 25 969 1250 1454 6659 6093 12752
Ward 26 1561 1877 2119 9754 8832 18586
Ward 27 1428 1696 1911 9163 8693 17856
Ward 28 1844 2278 2712 11622 10075 21697
Ward 29 1595 1851 1623 7244 6995 14239
Ward 30 1522 1863 3175 14580 11656 26236

4.3. Number of Public Facilities at Each Ward

The following table shows the distribution of public facilities at each ward of Rajshahi City Corporation (RCC).

Table 6. Number of Public Facilities in Each Ward of Rajshahi City Corporation (RCC).

Wards Primary Schools High Schools Colleges Markets Health Facilities

Ward 01
Ward 02
Ward 03
Ward 04
Ward 05
Ward 06

N N O W~ OO W
o 0o B N W O B

Ward 07
Ward 08

[EEY
=
[N

Ward 09
Ward 10

w N b

Ward 11
Ward 12

[
O O O O o N B P W DD BN

Ward 13

[y

Ward 14
Ward 15
Ward 16

W PO N N N N N DN BN O WO P W
N O O B P O PO NN PO P O O - o
N O O N B P W o N

A W O w
N N O O

Ward 17
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Wards Primary Schools High Schools Colleges Markets Health Facilities
Ward 18 1 0 1 1 1
Ward 19 1 1 0 0 1
Ward 20 2 1 0 0 0
Ward 21 3 2 1 0 1
Ward 22 0 1 3 1 0
Ward 23 1 0 1 1 1
Ward 24 4 0 0 0 0
Ward 25 5 1 1 0 1
Ward 26 0 0 0 0 0
Ward 27 1 4 2 0 2
Ward 28 2 0 0 1 1
Ward 29 0 0 0 0 0
Ward 30 0 0 0 0 0

5. Results and Discussion

5.1. Spatial Concentration of Public Facilities

Through the LQ method, spatial concentration of public facilities is determined. The following table shows the LQ values of
public facilities in each ward.

Table 7. LQ Values of Public Facilities.

Wards Primary Secondary College Health Facilities Market
Ward 1 1.116 0.596 0 0.419 1.7
Ward 2 1.793 1.581 1.383 0 3.059
Ward 3 1.282 0.554 0 1 1.354
Ward 4 1.413 0 0 1.014 3.089
Ward 5 2.284 2.176 1.87 0.475 0.965
Ward 6 0.817 0 0 3.52 3.573
Ward 7 1.194 2.049 2.225 2.593 2.106
Ward 8 0.682 4934 3.146 6.706 0
Ward 9 2.336 1.886 2.75 3.302 0
Ward 10 1.55 2.719 0 5.464 0
Ward 11 2.349 2.583 1.064 1.638 0
Ward 12 0.879 2.091 0 0.591 7.205
Ward 13 0.808 2.827 1.747 2.727 1.384
Ward 14 0.833 0.901 1.033 0.612 0
Ward 15 0 0 0 0 0
Ward 16 1.101 0.611 0 0 1.641
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Wards Primary Secondary
Ward 17 1.209 1.461
Ward 18 0.424 0
Ward 19 0.266 0.443
Ward 20 1.862 1.293
Ward 21 2.047 2.163
Ward 22 0 1.54
Ward 23 0.764 0
Ward 24 1.718 0
Ward 25 2.83 0.902
Ward 26 0 0
Ward 27 0.384 2.658
Ward 28 0.595 0
Ward 29 0 0
Ward 30 0 0

The facility wise LQ values show concentration of different
public facilities in various wards:

For Primary Schools - 15 out of 30 wards have scored LQ
value higher than 1, showing that concentration of primary
school is present in those wards. 10 other wards show LQ
value lower than 1, showing a lack of self-sufficiency. The
wards having a concentration of primary schools are located
in the north, east and southern parts of the city corporation.

For High Schools — 14 out of 30 wards have scored LQ
value higher than 1, showing that concentration of high
schools is present in those wards. 6 wards have LQ value
lower than 1, showing a lack of self-sufficiency. 10 wards do
not have high schools in them.

For Colleges — 15 out of 30 wards have scored LQ value
higher than 1, showing that concentration of colleges is pre-
sent in those wards. Interestingly, the other 15 wards have no
colleges in them, so there is no lack of self-sufficiency in
those wards, but rather an absence of facilities.

For Health Facilities — 9 out of 30 wards have scored LQ
value higher than 1, showing that a concentration of health
facilities is present in those wards. 12 wards have scored LQ
values lower than 1, showing that there is a lack of
self-sufficiency in those wards. 9 wards do not have health
facilities in them.

For Markets — 12 out of 30 wards have scored LQ value
higher than 1, showing that the concentration of markets is
present in those wards. 3 wards have scored LQ values lower

College Health Facilities Market
2.072 0.673 1.366
1.647 0.461 0.937
0 0.293 0

0 0 0
2.507 0.676 0
8.541 0 1.62
2.992 0.776 1.575
0 0 0
1.763 0.526 0

0 0 0
2.683 0.752 0

0 0.309 0.628
0 0 0

0 0 0
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than 1, showing that there is a lack of self-sufficiency in those
wards. 15 wards do not have markets in them.

Spatial Disparity of Public Facilities:

The spatial disparity of public facilities is analyzed through
the Gini coefficient (GC). The following table shows the Gini
Coefficient (GC) of each public facility.

Table 8. Gini Coefficient (GC) of Each Public Facility.

Public Facility Gini Coefficient (GC)
Primary School 0.41
High School 0.51
College 0.64
Health Facility 0.65
Market 0.67

The Gini coefficient (GC) table shows that there is a high
level of disparity present in the distribution of public facilities
in the Rajshahi City Corporation (RCC) area. The level of
disparity is similar for colleges, Health facilities, and Markets.
Relatively lower disparity can be seen in the case of high
school and relatively the lowest disparity is in the availability
of primary facilities.


http://www.sciencepg.com/journal/urp

Urban and Regional Planning http://lwww.sciencepg.com/journal/urp

Curnulative Proportion of Facilities

1.00

0.75

Public Facilities
= Primary Schools
High Schools

= Colleges

0.50

Health Facilities

= Markets

0.25

0.00

0.00 0.25 0.50 0.75 1.00
Cumulative Proportion of Wards

Figure 4. Lorenz Curve of the Public Facilities in Study Area.

the wards of the city corporation although does not cover the

5.2. Service Area of the Primary Schools eastern part of it. Ward no 26, 29, and 30 do not have any

coverage of primary schools available in the city corporation

There are 67 primary schools in Rajshahi City Corporation  area. The 3 wards out of the service area of the primary schools

(RCC). The service area of

the primary schools covers most of ~ have a total primary school eligible population of 4678.

Legend
© Primary School
Roads
\ Access Road
1 = National Road
/‘\Q ~—— Regional Road
= Village Road
\; —— Zila Road
q:\’q 1 Wards
Waterbodies
/ 2 Service Area - Primary Schools

0 0.75 15 3 Kilometers
(I S | PR S T |

Figure 5. Service Area of the Primary Schools.
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5.3. Service Area of the High Schools

There are 40 high schools in the Rajshahi City Corporation
(RCC). These high schools are spread over 20 wards out of 30
wards of the city corporation area. The wards which do not
have any high school in them are Ward 4, 6, 15, 18, 23, 24, 26,

28, 29, and 30. Although these wards do not have high schools,
the service area of the high schools covers most of the wards.
Only ward no 26, 28, 29, and 30 fall outside the service area of
the high schools. These wards that do not fall under the ser-
vice area of high schools have a total high school eligible
population of 7869.

Legend
© High Schools
Roads
Access Road
== National Road
= Regional Road
Village Road
= Zila Road
Wards
Waterbodies
X Service Area - High Schools

3 Kilometers
J

Figure 6. Service Area of the High Schools.

5.4. Service Area of the Colleges

There are 21 colleges in the Rajshahi City Corporation
(RCC)area. Only 15 out of 30 wards have colleges in them.
There is a concentration of colleges in the southern part of the

city corporation area. Their service area of covers most of the
wards. Although the service area does not reach wards 26,29
and 30. These three wards have a total high school eligible
population of 2306.

— Regional Road
Village Road

= Zila Road
Wards
Waterbodies

I Service Area - Colleges

Figure 7. Service Area of the Colleges.
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5.5. Service Area of the Clinics city corporation. Their concentration in that part of the area
leaves some of the wards out of their service area. These

There are 47 clinics in the Rajshahi City Corporation (RCC)  wards are: Ward 2, 4, 24, 25, 26, 27, 29, and 30.
area. Most of the clinics are located in the southern part of the

Figure 8. Service Area of the Clinics.

5.6. Service Area of the Hospitals

There are 19 hospitals in the Rajshahi City Corporation (RCC) area. All of the hospitals are located in the southern part of the
city corporation. corporation area. The service area of the hospitals covers 10 wards out of 30 wards.

Waterbodies
I Service Area - Hospitals

Figure 9. Service Area of Hospitals.
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5.7. Service Area of Markets

There are 35 markets in the Rajshahi City Corporation
(RCC) area. Most of the markets are spread in the southern
and western parts of the city corporation. The RMDP 2004
insists to have at least one market in each ward. Currently, the

35 markets are located in 15 wards out of the 30 wards. Ward
8,9, 10, 11, 14, 15, 19, 20, 21, 24, 25, 26, 27, 29 and 30 do not
have market in their area. Out of the total population of
449756 in Rajshahi City Corporation (RCC), 223891 people
live in the wards where there is no market.

Legend
© Markets
Roads
Access Road
= National Road
—— Regional Road
Village Road
—— Zila Road
Wards
Waterbodies

3 Kilometers
]

Figure 10. Market Locations in the Rajshahi City Corporation (RCC).

6. Recommendations and Conclusion

The concentration of public facilities in some wards means
that many wards do not have public facilities in them. Iden-
tifying those wards and providing public facilities in them will
be helpful to reduce concentration.

The planning standard in many cases does not require spa-
tial conformity of provision, rather it sets the number of peo-
ple to be served. Following this planning standard will reduce
the disparity of public facility provision, although spatial
disparity may still exist.

Improvement of the transportation system and safe pedes-
trian-friendly environment development can help reduce the
distance-related problems of using public facilities to a great
extent, thus reducing the spatial disparity of using the facili-
ties.

The population of the wards in Rajshahi City Corporation
(RCC) will increase over time, and with that, the demand for
public facilities will rise as well. Balanced urban planning will
be required to manage the demand; the current situation al-
ready has seen disparity and concentration.

The current provision of public facilities has already con-
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centrated in some of the wards of the city corporation. Land
use management, zoning and other policy instruments can be
helpful to incentivize the development of new/mixed land use
which can be beneficial for the provision of new public facil-
ities in the currently under-equipped wards.

The Rajshahi City Corporation (RCC) will face many
challenges in the next decades to provide public facilities due
to already existing spatial disparity. The population growth
will be significant, so balanced and effective supply-demand
based planning is required.

Abbreviations

ERP Emergency Response Program

GC Gini Coefficient

LQ Location Quotient

RCC Rajshahi City Corporation

RMDP  Rajshahi Metropolitan Development Plan
RDA Rajshahi Development Authority

Conflicts of Interest

The authors declare no conflicts of interest.


http://www.sciencepg.com/journal/urp

Urban and Regional Planning

http://lwww.sciencepg.com/journal/urp

References

(1]

(2]

(3]

[4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

United Nations. (2019). World urbanization prospects: The
2018 revision.

World Bank. (2018). Urban population (% of total popula-
tion)—Bangladesh | Data.
https://data.worldbank.org/indicator/SP.URB.TOTL.IN.ZS?en
d=2020&locations=BD&start=1972

Biswas, M. R. U. I., Rahman, M. M., &Akther, F. (2016). An
Aproch to Implement Master Plan in the Urban Local Gov-
ernment of Bangladesh: A Case Study on Phulpur Municipality.
Jahangirnagar University Planning Review, 14, 97-112.

Bhagat, R. B., &Mohanty, S. (2009). EMERGING PATTERN
OF URBANIZATION AND THE CONTRIBUTION OF
MIGRATION IN URBAN GROWTH IN INDIA. Asian Pop-
ulation Studies, 5(1), 11.
https://doi.org/10.1080/17441730902790024

Ikwuyatum, G. (2016). Migration and Urbanization: Exploring
the Factors of the Nexus in Nigeria. International Journal of
Humanities and Social Science, 6(8), 161.

ZillurRahman, H. (2014, June 21). Urbanization in Bangla-
desh: Challenges and Priorities. The First BEF Conference.

Ladd, H. F. (1992). Population Growth, Density and the Costs
of Providing Public Services. Urban Studies, 29(2), 273-295.

Cohen, B. (2006). Urbanization in developing countries: Cur-
rent trends, future projections, and key challenges for sus-
tainability. Technology in Society, 28(1-2), 63-80.
https://doi.org/10.1016/j.techsoc.2005.10.005

Wu, Y., Zhang, T., Zhang, H., Pan, T., Ni, X., Grydehg, A., &
Zhang, J. (2020). Factors influencing the ecological security of
island cities: A neighborhood-scale study of Zhoushan Island,
China. Sustainable Cities and Society, 55, 102029.
https://doi.org/10.1016/j.scs.2020.102029

Rahman, M. M., Akther, F,, Satu, S. A., &Sharmin, S. (2020).
Geographic Information System (GIS) based Approach in De-
lineation of Efficient Natural Flow Routes for Drainage Plan of
a Municipality. International Journal of Research Publications,
50.

Rahman, M. M., & Hosen, M. M. (2018). Land use-Temporal
Pattern Analysis of Urban Heat Island by Using Remote
Sensing: A Case Study on Pabna Municipality. Pabna Univer-
sity of Science and Technology Studies, 3, 1-7.

Singh, R., &Kalota, D. (2019). Urban Sprawl and Its Impact on
Generation of Urban Heat Island: A Case Study of Ludhiana
City. Journal of the Indian Society of Remote Sensing, 47(9),
1567-1576. https://doi.org/10.1007/s12524-019-00994-8

Shao, Z., Sumari, N. S., Portnov, A., Ujoh, F., Musakwa, W., &
Mandela, P. J. (2021). Urban sprawl and its impact on sus-
tainable urban development: A combination of remote sensing
and social media data. Geo-Spatial Information Science, 24(2),
241-255. https://doi.org/10.1080/10095020.2020.1787800

Rahman, M. M. (2021). Urban Green Space and Wetland

109

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Dynamics by Urbanization Impact: Protective Perspective by
Present Monitoring Laws on Municipality. Jahangirnagar
University Planning Review, ISSN, 1728-4198.

Mahmud, H., Rahman, M. M., &Sharmin, S. (2020). Urbani-
zation Impact on Wetlands: A Case Study on Dhamrai-
Paurashava. The Jahangirnagar Review, 41, 277-291.

Ahmed, M., &Rahman, M. M. (2020). Local Climate Change
Governance and Making Climate Resilient Town: The Role of
Local Authorities. Research and Reviews: Journal of Archi-
tectural Designing, 19(2), 1.
http://doi.org/10.5281/zenodo.3901378

Sarker, S., &Rahman, M. M. (2018). Trend analysis of bank
erosion of Jamuna River and migration impact: A case study on
Teota union of ShibalayaUpazila. Journal of Bangladesh In-
stitute of Planners ISSN, 2075, 9363.

Alam, Md. J., & Ahmad, M. M. (2013). Public Facilities in
Public and Private Housing Projects in Dhaka, Bangladesh.
Urban Policy and Research, 31(2), 190-207.
https://doi.org/10.1080/08111146.2013.780278

Biswas, M. R. U. I., Rahman, M. M., &Haque, A. (2014). A
Comprehensive Approach of Holding Tax Assessment System
in Local Government of Bangladesh: A Case Study of Singair
Municipality. An Unpublished MURP Thesis, Department of
Urban and Regional Planning, Jahangirnagar University,
Savar, Dhaka-1342.

Hasan, M. R., Hasan, M. U., &Rahman, M. M. (2018). Main-
streaming Urban Poor in the Economic Activities through
Micro-Finance: A Case Study on Bhairab Municipality,
Kishoreganj. The Jahangirnagar Review, Part Il: Social Sci-
ences. Vol. 39, 49-60.

Kirby, A., Knox, P., & Pinch, S. (1983). Developments in
public provision and urban politics: an overview and agenda.
Area, 295-300.

Talen, E., &Anselin, L. (1998). Assessing spatial equity: an
evaluation of measures of accessibility to public playgrounds.
Environment and planning A, 30(4), 595-613.

Grubesic, T. H., & Durbin, K. M. (2017). Breastfeeding sup-
port: A geographic perspective on access and equity. Journal of
Human Lactation, 33(4), 770-780.

Rahman, M. M., Saha, R., &Tanvin, F. (2021). Regional
Economic Development of Pabna District in Bangladesh: A
Shift Share Approach. Journal of Engineering Analysis and
Design, 3(1), 1-9. http://doi.org/10.5281/zenod0.4700533

Kelobonye, K., McCarney, G., Xia, J. C., Swapan, M. S. H.,
Mao, F., & Zhou, H. (2019). Relative accessibility analysis for
key land uses: A spatial equity perspective. Journal of
Transport Geography, 75, 82-93.

Lee, J., & Miller, H. J. (2018). Measuring the impacts of new
public transit services on space-time accessibility: An analysis
of transit system redesign and new bus rapid transit in Co-
lumbus, Ohio, USA. Applied Geography, 93, 47-63.
https://doi.org/10.1016/j.apgeog.2018.02.012


http://www.sciencepg.com/journal/urp

Urban and Regional Planning

http://lwww.sciencepg.com/journal/urp

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]
(38]

[39]

Rahman, M. M., Al Tarig, A., &Sharmin, S. (2020). Planning
Intervention in Emergency Evacuation to Minimize Hazard
Impact: A Case Study of Old Dhaka and Dhaka Export Pro-
cessing Zone. Journal of Earthquake Science and Soil Dy-
namics Engineering, 3(3).
http://doi.org/10.5281/zenodo.4305837

Shawon, M. T. A., Rahman, M. M., &Ahmmed, M. Z. (2021).
Municipal Solid Waste Management and Environmental
Awareness: Household Survey Study on Dhamrai Municipality.
Research and Reviews: Journal of Environmental Sciences,
3(2), 1-15. http://doi.org/10.5281/zen0d0.4911432

Apparicio, P., Abdelmajid, M., Riva, M., &Shearmur, R.
(2008). Comparing alternative approaches to measuring the
geographical accessibility of urban health services: Distance
types and aggregation-error issues. International journal of
health geographics, 7(1), 1-14.

Fasihi, H., &Parizadi, T. (2020). Analysis of spatial equity and
access to urban parks in Ilam, Iran. Journal of environmental
management, 260, 110122.

Cheng, L., Yang, M., De Vos, J., & Witlox, F. (2020). Exam-
ining geographical accessibility to multi-tier hospital care ser-
vices for the elderly: A focus on spatial equity. Journal of
Transport & Health, 19, 100926.
https://doi.org/10.1016/j.jth.2020.100926

Alam, K. T., & Islam, J. (2010). Urbanization in Bangladesh:
Present Status and Policy Implication. 18.

Ashaduzzaman, M., & Ahmed, M. (2017). Quantifying urban
growth pattern of Rajshahi City Corporation. Bachelor of
Urban & Rural Planning., Khulna University.

Cremer, H., De Kerchove, A.-M., &Thisse, J.-F. (1985). An
economic theory of public facilities in space. Mathematical
Social Sciences, 9(3), 249-262.
https://doi.org/10.1016/0165-4896(85)90059-9

DeVerteuil, G. (2000). Reconsidering the legacy of urban
public facility location theory in human geography. Progress in
Human Geography, 24(1), 47-69.
https://doi.org/10.1191/030913200668094045

Teitz, M. B., & Bart, P. (1968). Heuristic Methods for Esti-
mating the Generalized Vertex Median of a Weighted Graph.
Operations Research, 16(5), 955-961.
https://doi.org/10.1287/opre.16.5.955

City of Irvine. (2012). Public Facilities and Services.

Chakrabarty, A., Rahman, M. M. and Ubaura, M. (2020).
“Assessment of Emergency Evacuation Preparedness for
Seismic Hazard in an Urban Area” in the 17" World Confer-
ence on Earthquake Engineering, 17WCEE, Sendai, Japan -
September 13" to 18™ 2020, pp. 6h-0004, 1-9. Sendai, Japan.
Available at
https://www.researchgate.net/publication/344407256_Assess
ment_of_Emergency_Evacuation_Preparedness_for_Seismic_
Hazard_in_an_Urban_Area

Csir Council for Scientific and Industrial Research. (2000).
Guidelines for human settlement planning and design: The red

110

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

book. CSIR Building and Construction Technology.
https://researchspace.csir.co.za/dspace/handle/10204/3750

Kunzmann, K. R. (1998). Planning for spatial equity in Europe.
International Planning Studies, 3(1), 101-120.
https://doi.org/10.1080/13563479808721701

Robinson, M. (2007). Does Decentralisation Improve Equity
and Efficiency in Public Service Delivery Provision? IDS
Bulletin, 38(1), 7-17.
https://doi.org/10.1111/j.1759-5436.2007.tb00333.x

Andrews, R., Beynon, M. J., & McDermott, A. (2019). Con-
figurations of New Public Management reforms and the effi-
ciency, effectiveness and equity of public healthcare systems:
A fuzzy-set Qualitative Comparative Analysis. Public Man-
agement Review, 21(8), 1236-1260.
https://doi.org/10.1080/14719037.2018.1561927

Rahman, M., NigarNeema, M., & Department of Urban and
Regional Planning, Bangladesh University of Engineering and
Technology (BUET), Dhaka, Bangladesh. (2015). A GIS
Based Integrated Approach to Measure the Spatial Equity of
Community Facilities of Bangladesh. AIMS Geosciences, 1(1),
21-40. https://doi.org/10.3934/geosci.2015.1.21

Rahman, M. M., Rahman, A., Satu, S. A., &Sharmin, S. (2020).
Locational Attributes of Playgrounds in a City: Need Assess-
ment Approach on Zone 2 in DNCC, Bangladesh. Journal of
Research in Infrastructure Designing, 3(1, 2, 3).
http://doi.org/10.5281/zenodo.3877989

Ashik, F. R., Mim, S. A., &Neema, M. N. (2020). Towards
vertical spatial equity of urban facilities: An integration of
spatial and aspatial accessibility. Journal of Urban Manage-
ment, 9(1), 77-92. https://doi.org/10.1016/j.jum.2019.11.004

deBartolome, C. A., & Ross, S. L. (2004). Who's in charge of
the central city? The conflict between efficiency and equity in
the design of a metropolitan area. Journal of Urban Economics,
56(3), 458-483. https://doi.org/10.1016/j.jue.2004.05.002

Martins, R., &Fortunato, A. (2016). Critical analysis of the
Portuguese water industry restructuring plan. Utilities Policy,
43, 131-139.https://doi.org/10.1016/j.jup.2016.06.014

Yuan, R., Zhang, X., Liu, H., Gui, Y., Shao, B., Tao,
X., ...&Gao, Z. (2019). Aerosol vertical mass flux measure-
ments during heavy aerosol pollution episodes at a rural site
and an urban site in the Beijing area of the North China Plain.
Atmospheric Chemistry and Physics, 19(20), 12857-12874.
https://doi.org/10.5194/acp-19-12857-2019

Cepiku, D., &Mastrodascio, M. (2021). Equity in Public Ser-
vices: A Systematic Literature Review.Public Administration
Review, 81(6), 1019-1032. https://doi.org/10.1111/puar.13402

Alterman, R. (2013). Planning Laws, Development Controls,
and Social Equity: Lessons for Developing Countries.

Mohd Ibrahim, N., Osman, M., Bachok, S., & Mohamed, M.
(2016). Assessment on the Condition of School Facilities: Case
Study of the Selected Public Schools in Gombak District.
Procedia - Social and Behavioral Sciences, 222, 228-234.
https://doi.org/10.1016/j.sbspro.2016.05.151


http://www.sciencepg.com/journal/urp

Urban and Regional Planning

http://lwww.sciencepg.com/journal/urp

[52]

[53]

[54]

[55]

Rod guez-Lépez, C., Salas, Z., Villa-Gonzdez, E., Bor-
ges-Cosic, M., Herrador-Colmenero, M., Medina-Causabcn, J.,
Ortega, F., &Chillén, P. (2016). The Threshold Distance As-
sociated With Walking From Home to School. Health Educa-
tion & Behavior, 44.
https://doi.org/10.1177/1090198116688429

Mansour, S. (2016). Spatial analysis of public health facilities
in Riyadh Governorate, Saudi Arabia: A GIS-based study to
assess geographic variations of service provision and accessi-
bility. Geo-Spatial Information Science, 19(1), 26-38.
https://doi.org/10.1080/10095020.2016.1151205

Zheng, M., Su, Y., Hu, C., Yu, Z,, Pan, Y., & Wu, Y. (2021).
Using Lorenz Curve and Gini Coefficient to Reflect the Ine-
quality Degree of S&T Publications: An Examination of the
Institutional Distribution of Publications in China and other
Countries.

Jahan, S., & Oda, T. (2000). Distribution of public facilities in
Dhaka, Bangladesh: A spatial analysis. Bulletin of the Faculty
of Human Development, 7(2), 865-874.

111

[56]

[57]

[58]

(59]

Rahaman, K. R., & Salauddin, M. (2009). A spatial analysis on
the provision of urban public services and their deficiencies: A
study of some selected blocks in Khulna City, Bangladesh.
Theoretical and Empirical Researches in Urban Management,
4(1S), 120-132.

Azmoodeh, M., Haghighi, F., & Motieyan, H. (2021). Pro-
posing an integrated accessibility-based measure to evaluate
spatial equity among different social classes. Environment and
Planning B: Urban Analytics and City Science, 48(9), 2790
2807. https://doi.org/10.1177/2399808321991543

Jang, S., An, Y, Yi, C., & Lee, S. (2017). Assessing the spatial
equity of Seoul’s public transportation using the Gini coeffi-
cient based on its accessibility. International Journal of Urban
Sciences, 21(1), 91-107.
https://doi.org/10.1080/12265934.2016.1235487

Pan American Health Orgainzation. (2001). Measuring Health
Inequalities: Gini Coefficient and Concentration Index. PAHO
Epidemiological Bulletin.
https://www.paho.org/english/sha/be_v22n1-Gini.htm


http://www.sciencepg.com/journal/urp

