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Abstract
Population growth, economic development, and rural–urban migration have contributed to the rapid growth of peripheral 
areas in Indian cities. The immigration of population and emergence of new activities are changing these areas, as seen in 
changes in land use and occupational structures, reduced agricultural activities, and built-up structural development. The 
city of Burdwan is no exception to this phenomenon of accelerated population growth. With the passage of time, this city 
is expanding towards peri-urban villages, thereby strongly influencing the peripheral rural settlements in the dimensions 
of both natural and social resource. Thus, advance spatial development planning of land use and infrastructure for a 
speedily growing population that is projected is highly important. In the current decade, the use of an environmental 
approach in the planning of peri-urban areas has gained significant recognition. However, desegregation of socio-
economic sectors has been mentioned very loosely. This paper seeks to achieve spatial development in peri-urban 
areas by taking into account socio-economic and demographic factors along with environmental principles. Hence, 
the objective for the study is based on a mixed-method approach to assess major problems of a peri-urban space. We 
applied an interdisciplinary approach which merged household survey and temporal change analysis over three time 
periods (1991, 2001, and 2011) based on geographical information systems. Results show substantial built-up growth and 
that agricultural workers drastically decreased in the last twenty years. Finally, considering the structural and functional 
potential of peri-urban areas, land use zoning plan was prepared. Further, zone-wise development plan was designed 
for sustainable and intensive development of the city. This study has explicitly focused on quantifying physical and social 
infrastructure at various spatial scales, which can be implemented in other cities for balanced regional development and 
in identifying and mitigating disparities for balanced regional development.
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1 Introduction

Turning villages into cities and later into megacities is one 
of the biggest challenges for our civilization, because of 
massive consequences connected with the impact that 
such rapid urbanization causes [1, 2]. It is empirically evi-
dent that, as a corollary to the steep growth in population, 
development of urban settlements is taking place rapidly 
over the last few decades [3]. Smaller villages are becom-
ing larger, and their status of administration changes with 
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a wink from village council to city council and beyond. 
Identically, smaller towns are acquiring the character of 
large urban centres, more prominently so in the global 
south urban scenario [4].

The post-independence period has witnessed a radical 
transformation of the urban landscape [5]. During this 
time in particular, one lakh cities started to develop 
rapidly [6]. This rapid rate of growth of cities could not be 
entirely accommodated within the limits of the existing 
cities [7]. Most rapidly developing cities over India are 
encompassed by thick and large, devastated, shanty towns 
[8] or different types of casual as well as sporadic housing, 
portrayed by insufficient framework, administration 
arrangement, and security of safe houses. These frequently 
spread into beforehand provincial and peri-urban land, 
regularly encompassing or converging with existing towns 
of differing period, size, and physical and useful structure 
[9]. This procedure makes complex zones regarding 
land residency, land use, access to administrations, and 
different proportions of social, financial, and political 
joining [10]. These complexities and related strains and 
clashes in this manner present imposing difficulties to 
organizers, governments, non-legislative associations, 
and inhabitants, as far as improving security of residency, 
overhauling settlements, administration arrangement, 
reconciliation with the urban areas, and related 
administration issues is concerned [11]. This clarifies the 
ongoing increment in globally subsidized investigation 
into, and worry with, peri-urban territories [12].

The peripheral areas around Indian cities undergo 
physical and morphological changes furthermore, in 
socio-economic terms [13]. The physical enlargement of 
a city inevitably brings in concomitant changes in peri-
urban villagers. Industry, trade, government, schools, 
and healthcare development create employment for 
the rural population. It is pertinent to attempt a clear 
definition, before various aspects of a peri-urban 
space may be examined [14]. There is no generally 
acknowledged meaning of ’peri-urban’ despite the fact 
that, in basic terms, it very well may be characterized as 
the territories around urban areas and towns described 
by rapid demographic, environmental, economic, social, 
and cultural interactions and changes [15]. Peri-urban 
area is considered as a transitional zone where the city 
and the countryside interact with each other [16]. In 
other words, peri-urban is a direct result of expansion. 
It results in population and economic growth which 
asks for housing and commercial areas. The residential 
location is ascertained by transport accessibility as well as 
cheap land values. All these factors mutually interact for 
urban expansion [17, 18]. The main cause of peri-urban 
population growth is migration and infrastructure. The 
general trend among people from rural households is to 

sell labour and remit their income to families for survival. 
The pattern of migration may vary across different parts 
of India according to socio-economic and cultural setup 
[19]. Remittance income plays an important role in raising 
education, health, and living standards for the resident 
population. It is only for the better income that people 
come to the city. On the other hand, these cities create 
potential for economic growth of rural areas, as farmers 
can readily sell their commodities to a nearby city [20]. 
With time, economic structure and employment activities 
shift to peri-urban areas and secondary and tertiary 
activities move away from the volatile urban centres. 
Infrastructure is one of the important components of 
peri-urbanization [21]. The rapid growth of infrastructure 
helps to create an expanding market for vegetables, fruits, 
milk, etc. Primary urban infrastructures like road, water, 
and electricity are available in proximity to the city; thus, 
people prefer to live near the boundary of the city [22].

Urban growth in Indian cities has increased at an 
incomparable scale. The level of urbanization in a state 
is measured by the percentage of urban population. The 
state of West Bengal has experienced gradual increase of 
urbanization since 1971 until now [23]. The following table 
clearly depicts that the percentage of urban population 
increased in the state as well as the Barddhaman district 
[24]. Growing cities are constantly in need of space, the 
inadequacy of which makes people shift towards the peri-
urban area [25, 26].

Burdwan is one of the oldest cities of West Bengal 
state in the eastern part of India [27]. Since its emer-
gence, the pull factors of urbanization of this city are 
education, health, transportation, and market facilities 
along with agro-based industries such as rice manu-
facturing factories. This assemblage of socio-economic 
amenities has attracted immigrants from surrounding 
areas to this city [28]. The exorbitant population growth 
accompanied by the rapid expansion of built-up areas 
in the outskirts of the city of Burdwan is an important 
advancement noted in recent decades. Consequently, 
the city is expanding in a haphazard, unplanned man-
ner and beyond its administrative boundaries into the 
surrounding rural areas [29]. At times, built-up growth 
in the periphery of the city takes place along roads with 
good transport network and public amenities, thereby 
giving it a longitudinal shape. It gets more prominent 
along the roads connecting to the city and its hinterland 
settlements. The development of these settlements is 
demarcated as city outgrowths, extending beyond the 
defined urban limits [30]. In other words, it is the built-
up growth beyond existing settlements on to the vacant 
lands in adjacent locales. These settlements habitually 
acquire pseudo-urban character particularly in case of 
social and economic issues, while simultaneously being 
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functionally dependent on the main city. However, they 
grossly lack proper urban infrastructure and amenities 
[31, 32]. In recent years, the peri-urban space has seen 
a dramatic increase in the intensity of environmental 
degradation. Problems of inadequate access to basic 
amenities are further amplified by an expanding popu-
lation which places enormous pressure on existing civic 
infrastructure, in particular for drinking water, sanita-
tion, drainage, and solid waste management.

Class I towns in India have an increasing trend towards 
concentration of urban population [6, 33]. Table 1 clearly 
indicates that these towns are becoming places for larger 
number of people. The increasing population and rapid 
urban growth process of class 1 cities have also some 
important implications towards the peri-urban space. Like 
other Class I towns, Burdwan has developed in terms of 
population and urban growth is spreading to peri-urban 
spaces that have undergone significant changes [24]. This 
study investigates a number of problems associated with 
peri-urban areas in Burdwan city that faces several envi-
ronmental, socio-economic, and administrative issues 
due to the rapid development of its periphery and human 
intervention. In this research, the authors identify the 
major issues and problems of peri-urbanization. Conse-
quently, based on the problems, some recommendations 
are proposed to improve the study area. Finally, a spatial 
development plan was prepared to formulate recommen-
dations for future growth of the peri-urban area of Burd-
wan city. The land use zoning map is designed for better 
comprehension within the broader corpus of planning 
law [34]. However, the broad objective of this plan is to 
include socio-economic development, overall improve-
ment in physical and social infrastructure, growth man-
agement, and environmental quality in order to achieve 
a balanced growth in future. This article also helps to 
broaden the scientific understanding of the complex 
relationships between demographic, societal, and envi-
ronmental impacts of land use and spatial development 
planning responses.

2  Literature review

Peri-urban space, which is placed on the periphery of a 
city boundary, presents many challenges as a complex 
interface between urban and rural parts of the land and 
influx of people into it. The literature on regional devel-
opment suggests that major metropolises or primary 
cities continue to affect the growth of their peripheries 
[35]. Infrastructure is considered to be the key sector that 
supports all sorts of developments like social, economic, 
and others [36, 37]. Some researchers have tried to iden-
tify the relationship between infrastructure and develop-
ment [38–40]. Several studies have clearly shown that local 
and regional authorities are neglecting the urban fringe 
in terms of infrastructure facilities, planned development, 
economic opportunities, and environmental pollution [41, 
42]. According to the United Nations Human Settlements 
Programme, excess of 3 billion people will live and work 
in urban territories during the twenty-first century [43]. 
Among the primary issues that should be confronted are 
unemployment, increased poverty, unscientific land use, 
inadequate water supply, rising traffic clog, expanding pol-
lution, and uncoordinated urban development [44]. Based 
on the scientific literature, this article condenses the social 
and environmental effects of land use change expected 
to happen in peri-urban zones, including specifically, the 
impacts of land development on agriculture, landscape 
character, and social factors. Peri-urban areas are not just 
sites of chaos; they are also areas of creativity [45]. These 
areas have rapidly expanding infrastructure services, large 
green areas, and lower land values relative to the city, cre-
ating potential for future multifunctional growth [46]. 
There is also increasing connectivity between peri-urban 
areas, bypassing the city centres, which demonstrates 
the growing importance of these locations. [47]. Peri-
urban areas are described by quickly changing relation-
ships between the uses and activities of rural and urban 
land and pose problems of both conceptual and realistic 
policy. Ramifications for peri-urban scenes are examined, 

Table 1  Class I towns, percentage of urban population in India, West Bengal state, and Barddhaman district from 1971–2011. Source: Data 
from different census years

Class I towns mean cities with 100,000 or more people

Census years Number of Class I 
towns in India

Percentage of urban 
population in India

Percentage of urban 
population in West Bengal

Percentage of urban 
population in Barddhaman 
district

1971 148 19.91 24.7 22.78
1981 218 23.34 26.5 29.4
1991 300 25.72 27.5 35.08
2001 393 27.78 28.05 37.18
2011 468 31.16 31.9 39.87
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and suggestions for other created nations trying to change 
their arranging frameworks are talked about [48].

To identify the major problems, some researchers used 
different indicators for land use management, especially 
in the context of spatial urban development [49]. The main 
purposes of development planning indicators are identi-
fication and analysis of relevant issues, setting priorities 
according to objectives, and directing to evaluation of the 
development plan [50]. Some studies also suggest that 
there is close association between sustainable develop-
ment and socio-economic components along with envi-
ronmental issues [51]. Spatial planners and policy makers 
at present struggle to comprehend the peri-urban terri-
tory, with its blend of land uses and its transitional status 
between the urban and the provincial [52, 53]. Allen (2003) 
argues that a specific approach should be established to 
manage the peri-urban area, integrating attributes from 
urban, rural, and regional planning [54]. The expanding 
complexity of rural–urban interactions in the peri-urban 
area also means that policy makers are not properly pre-
pared to comprehend and cope with the resulting com-
bination of processes [55]. Continuous planning efforts 
are needed to balance conflicts of interest, overlapping 
demands and uneven growth of the urban fabric. The 
fractured and changing ecosystem is a particular problem 
[56]. While trying to reinforce the conceivable outcomes 
of peri-urban development planning with the help of dif-
ferent stakeholders [57], some other researchers have just 
contended that organizers need to relinquish their urban 
or rural inclination [58, 59]. Several studies have been 
conducted to analyse land use development planning 

scenarios in and around the periphery area. However, 
there is limited literature addressing the environmental 
issues with socio-economic metrics for land use manage-
ment. This study provides spatial development plan for 
future prospect of the peri-urban space of Burdwan city.

3  Database and methodology

The present study requires detailed information on prob-
lems and perspective development planning in the peri-
urban area of Burdwan city. The study makes use of a vari-
ety of tools and methods to draw upon a comprehensive 
array of knowledge. To meet this end, a wide range of data 
was collected from different sources like Survey of India 
Toposheet No. 73 M/15 and M/16, census data of different 
years, LANDSAT series data from United States of Geologi-
cal Survey, village revenue records, and the Indian Mete-
orological Department [60–63]. The village-wise population 
data were collected from Census of India 1991, 2001, and 
2011. Census data provided valuable information at the vil-
lage level and more broadly, the economic activities. The 
selected research area encompasses a wide range of vil-
lages which are located within 10 kms from the centre of 
the city. Primary information regarding social, economic, 
and environmental structure was collected from respond-
ents using a well-structured questionnaire. A total of 250 
households were sampled in peri-urban villages. Secondary 
data include general information on the villages and vari-
ous settlement norms and their expansion in the concerned 
regions and field areas. Additional data for the study area 
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were procured from various statistical bulletins and govern-
ment publications [63–65]. The study generally integrated 
the primary and secondary data to assess the impact of 
urbanization processes on land use, demographics, occu-
pation, and socio-economic issues of peri-urban villagers. 
The data thus collected from various primary and second-
ary sources to access the peri-urbanization, demographic, 
and public amenities have been calculated and represented 
in Microsoft Excel software. A comparative study has been 
conducted over three time periods [1991 (TM), 2001 (TM), 
and 2011 (ETM +)] to evaluate built-up level of development 
in the peri-urban space of Burdwan city by using digital 
cartographic techniques. The Earth Resources Observa-
tion and Science (EROS) Data Center of the US Geological 
Survey (USGS) (https ://earth explo rer.usgs.gov) was the pri-
mary source to procure the radiometrically as well as geo-
metrically corrected images. The spatial analysis of built-up 
expansion was carried out on ArcGIS (v. 10.2.1) software [66]. 
A series of data indicators were used to emulate the best 
possible depiction of a development plan in the peri-urban 
space. On the basis of synthesis of analysed data and with 
the help of SOI Toposheet no 73 M/15 and 73 M/16, and all 
recommendations on major problems, this study suggests 
meaningful plan in a GIS environment for spatial develop-
ment of peri-urban area (Fig. 1). Finally, a zoning plan was 
prepared which addresses issues of socio-economic and 
environmental problems and should help to mitigate the 
effects of declining quality of the peri-urban space.

3.1  Indicators and analytical methods

The development plan of the study area was examined 
through a quantitative and comparative approach. Initially, 
a comprehensive list of environmental, socio-economic, 
and administrative indicators was drawn up from the com-
pilation of relevant articles, reports, and websites. A review 
of the indicators was performed based on the importance 
and contextual significance of each indicator to the study 
area. Indicators are being used to find out to what extent 
the processes of peri-urban growth comply with the envis-
aged spatial development. An indicator can be summa-
rized as a modulated measure that indicates the perfor-
mance of a system [67]. There are some indicators which 
are taken into consideration in preparing the development 
plan. A set of data indicators were used where the choice 
of components was primarily based totally to imitate the 
most effective probable depiction of development plan 
within the peri-urban space during 1991, 2001, and 2011. 
The time-series data were extracted from the District Cen-
sus Handbook and District Statistical Handbook collected 
from the Census of India. A total of 13 components were 
used: five to develop an indicator to measure environmen-
tal problems, seven to develop an indicator to quantify 
socio-economic development and one to access capacity 
of governance (Table 2).

Table 2  Indicators selected for the spatial development planning

SHS Sample household survey, DCHB district census handbook, LANDSAT land satellite and RTO Regional transport office

Indicators Components Definition Data sources

Environmental Potable drinking water Water fit for drinking, being free from contamination SHS
Sanitation Facilities and utilities for the safe management of human excreta 

from the toilet to containment, storage, and treatment on site or 
transportation

SHS

Sewage system Networks for the collection of waste water SHS
Waste disposal Control of storage, collection, transfer, processing, and disposal of 

solid waste materials
SHS

Change of built-up area Increase or decrease of settlement area LANDSAT imageries
Socio-economic Agricultural workers A person who is employed in agriculture DCHB

Monthly income per household Amount of income for a whole family SHS
Working population per sector Population employed in different economic sectors SHS
Healthcare Preventative or necessary medical procedures to improve a 

person’s well-being
SHS

Educational facilities Different types of educational institution from school and onwards DCHB and SHS
Small-scale industry Industries in which manufacturing, service delivery and 

production are carried out on a limited scale
DCHB and SHS

Transport facilities Facility containing the required means and infrastructure for the 
transportation of passengers or goods

DCHB and RTO

Governance Administrative boundary Areas defined for the purpose of administration by a (local) 
government

DCHB

https://earthexplorer.usgs.gov
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4  Description of study area

Peri-urban area of Burdwan city is located in the moribund 
delta of Bengal plain [68] on the northern bank of River 
Damodar. The study area has an elevation of 31 metres 

AMSL (SOI Toposheet: 73 M/15 and M/16, 1974, 1975). 
River Damodar forms the southern boundary, while river 
Banka flows from west to east through the city. Therefore, 
the relative relief is little higher in the western portion vis-
à-vis the north-eastern part. However, the slope is gentle 

Fig. 2  Location map of the study area
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Table 3  Characteristics of the study area

Census towns are not administered as a town but normally a whole 
village with minimum population of 5000, population density of at 
least 400 persons per sq. km. and 75% of the male main working 
population engaged in non-agricultural sector

Administrative unit Village and 
census 
towns

Area in sq. km 144
Total population 158,504
Urban population (Census town) 73,450
Rural population 84,494
Share of population in the Barddhaman district 2.05%
Average household size (persons) 4.16

from west to east. Boundary of the study area extends 
from 23º 10´ N to 23º 20´ N latitudes and 87º 46´ E to 87º 
58´ E longitudes, comprising of 57 villages in 7 g panchay-
ats (village council) spread across two community devel-
opment blocks (C.D. Block), i.e. Burdwan I and Burdwan II. 
Within Burdwan I C.D. Block, there are 34 villages covering 
a 126 sq. km area and 23 villages within an area of 44 sq. 
km. in Burdwan II C.D. Block. Figure 2 shows that the study 
area has an extent of over to 170 sq.km. accommodating 
about 1,58,504 persons [63]. 

Recent decadal growth rates of the study area from 
1991–2001 and 2001–2011 have been 32.2% and 28.3%, 
respectively. This indicates a rapid but decreasing rate of 
growth in the region. This is due to the tertiary economic 
activities having increased in recent times and the simul-
taneous increase in intra-district and interstate migration 
within the peri-urban villages of Burdwan city (Sample sur-
vey 2018). The population was 91,369 in 1991, and 158,504 
in 2011 as per census of India [63]. In the last two decades, 
population has increased by 73.5% in the peri-urban area. 
Villages near the city limits have an influx of population. 
People migrated from other districts for government and 
private jobs, businesses, and educational purposes. This 
inflow into the city induced residential population growth 
and the city expanded physically to accommodate, first 
through the development of vacant land within the city 
itself and then through encroachment on land in areas 
lying outside the city limits [69]. The net result has been 
the intrusion of urban land uses into rural areas surround-
ing the rapidly growing Burdwan city [29]. The average 
population density of the study area is 1271 persons 
per sq.km which is higher than the Barddhaman district 
population density of 1099 persons per sq.km (Table 3). 
Therefore, population density is also one of the important 
discernible demographic factors.

There is no doubt that Burdwan city benefits from its 
prime location, situated in the lower gangetic plain of 
India, about 100 km from Kolkata, the capital city of the 
state. This city have advantages from being strategically 
located along the age-old Grand Trunk Road, an execep-
tionally busy route of over 2400 km length that connects 
Kabul in Afghanistan in the west with Chittagong in Bang-
ladesh in the east [70] and National Highway 2, which is 
stretched over 1465 km and connects New Delhi to Kol-
kata. Besides that, the whole area is well connected by 
state highways (like Katwa road, Kalna road, Bolpur road, 
and Arambagh road) and railway network towards Howrah 
and New Delhi division. This zone also circumvents the dis-
trict headquarter related to administration, transportation, 
and education. Therefore, the assemblage of educational, 
medical, and administrative services, expanding consumer 
market, and good transport network created strong mag-
netic pull factors and draws the attention of new residents 

as well as industrial investment in the peri-urban space of 
Burdwan city.

5  Spatial development planning 
in the peri‑urban space

Development is a dynamic concept, and its basic aim is 
to raise the quality of living of people through various 
interventions in economic, social, political, and cultural 
dimensions [71, 72]. Development agenda’s main motto 
is to reduce poverty, inequality, unemployment, illiteracy, 
poor health, and unsanitary conditions and provide access 
to portable drinking water, sanitation, sewage, and other 
basic amenities for each family. In a gist, development is 
a quantitative and qualitative change in various socio-
economic indicators [73]. Planning is defined as a process 
of setting goals, formulation of objectives, development 
of strategies, and sector-wise allocation of resources in 
order to accomplish the development goals and objectives 
within a particular period. Another social scientist viewed 
preparation as encompassing all the events contributing 
to the setting of priorities and the correct course of action 
leading to their achievements [74, 75]. A development 
plan has to be simple, logical, and internally consistent 
and should provide information on development indica-
tors, tasks, activities, and targeted output and outcome. 
The plan needs to put an emphasis on both spatial and 
intensive development of the peri-urban space of the city 
[73]. Development planning usually follows a set of dis-
tinct phases like.

 i. Identification of key issues and problems of the indi-
cators

 ii. Developing recommendation and
 iii. Preparing development plan to address the objec-

tives
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5.1  Problems of indicators

5.1.1  Environmental indicator

Burdwan has seen a tremendous growth of population 
in the last two decades. This unprecedented growth of 
population created environmental problems of haphazard 
and imbalanced development in the peri-urban area of the 
city. The exceeding population started sprawling beyond 
the city limit into the peripheral areas [63]. A number of 
problems related to water supply, sanitation, drainage, 
and solid waste have cropped up with the growth of peri-
urban in the Burdwan city (Sample survey 2018). Following 
are the major issues.

5.1.1.1 Potable drinking water Water is one of the basic 
needs for all forms of life. The major sources of potable 
water are tap water, tube wells, and wells (both person-
ally and community owned). Residential areas in the peri-
urban villages and colonies are not provided with water 
by the municipality because it falls outside the municipal 
limits. It is learned that majority of the households are 
depending on groundwater extracted through their own 
tube wells for drinking. On the face of increased demand 
for piped water facility, there is a huge surge in the use of 
submersible pumps in these areas (Fig. 3). Villages mainly 
located adjacent to municipal boundary are availing both 
submersible and tap water. However, villages located on 
the bank of river Damodar have no water supply from the 
village administration and on top of that, the water level 
goes down in the summer season. Keeping in mind the 
low water level at villages, there is a need to develop an 
alternative source of potable water.

5.1.1.2 Sanitation The most crucial problem in the peri-
urban area is poor sanitation facilities. As the population 
of the peri-urban area grows, the sanitation problems also 
escalate day by day. Very unhealthy sanitation and waste-

water disposal system has contaminated the groundwa-
ter and converted rivers into sewers. Poor sanitation con-
dition has also created different diseases in households 
especially for children. Besides, people are using open 
land, embankments of Damodar Valley Corporation (DVC) 
canal, ponds, riversides, roadsides, and rail lines for open 
defecation. Villages located in south-west and west direc-
tion are facing unsanitary and unhygienic conditions due 
to this problem. About 52 percent of households have 
septic tanks in their premises  (Fig.  4). However, people 
living adjacent to the city boundary have better hygienic 
and sanitation conditions. Villages, mainly Krishnapur, 
Goda, Sadhanpur, Mirzapur, Gopalnagar, and Alisha, have 
good sanitation condition, where some households are 
even using flush latrines with a concrete drainage system.

5.1.1.3 Sewage system Peri-urban area has no planned 
sewage system. The drainage condition is categorized 
under three heads which include no drainage, mud drain-
age, and concrete drainage. On an average, 52.6% and 
89.5% of households have ‘open pucca’ (open concre-
tized) and ‘open kuccha’ (open dirt and mud based) drain, 
respectively  (Fig.  5). In many areas, even outlets of sep-
tic tanks are connected to the open drainage channels 
making the environment unhygienic. Villages located 
in the north-west side have very good drainage condi-
tions. Besides this, villages that are located far from the 
city boundary have relatively poor drainage conditions. 
However, some residents used two types of drain for dirty 
water.

5.1.1.4 Waste disposal The major sources of solid waste 
generation in the peri-urban area are households, cow 
dung, agricultural wastes and industries. There is no sys-
tematic arrangement for the collection and treatment 
of solid waste. It is observed that people tend to throw 
the wastes on to the streets, or some unoccupied land, or 
directly to the drains. Waste disposal is analysed into four 
categories, i.e. category 1 which includes 54% disposal of 
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waste along road/street sides, category 2 which includes 
22% disposal of waste in drains, category 3 which includes 
32% disposal at defined points and category 4 which 
includes 24% waste disposal at no particular place (Fig. 6). 
With no dumping points and segregation site servicing 
the villages, most of the garbage is left on the roads to rot 
and cause unhygienic conditions.

5.1.1.5 Change of built‑up area The fundamental is that 
urban development is a cumulative result of population 
growth and built-up area expansion. In the case of peri-
urban space of Burdwan city, these changes lead to an 
increase in environmental problems. By spatial analy-
sis, it is found that built-up area was about 14.26 sq. 
km. in 1991, which increased to 21.6 sq. km in 2002 and 
36.58 sq. km in 2011 (Fig. 7). Therefore, the net built-up 
area rises about 156% in twenty years. The villages of 
the peri-urban area show great variation in the density 
of population. There is an increasing trend in density 

from 1991, 2001 and 2011 with 686 and 949 and 1265 
persons per square kilometre, respectively. The areas 
with increasing population density and built-up areas 
exist near the city in the north-east and north-west 
directions (Fig. 8). These places are located along viable 
transport routes. The constricting nature of topography 
between the Eastern Railway line and Damodar river is 
mainly responsible for extending growth in the east–
west directions.

5.1.2  Socio‑economic indicator

Socio-economic indicator in the peri-urban area is very 
much important as this zone is interlacing both urban 
and rural ways of living. The major components of this 
indicator are income, working sector, work place, agri-
cultural workers, small-scale industries, and transport 
facilities.

Fig. 5  Percentage of sew-
age status in peri-urban area. 
Source: Sample survey 2018 
and Census of India 2011
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5.1.2.1 Loss of  agricultural workers Transformation of 
agricultural land to commercial use creates lack of pro-
ductive land, as non-farm operations raise land values 
leading to high demand for space, degradation of the 
landscape, overlapping disputes, and environmental pol-
lution [76]. A distinctive feature of the peri-urban area is 
that land is often under intense pressure due to various 
usage conversion processes and increased marketing. 
Therefore, the peri-urban area is regularly described by an 

interwoven mosaic of different developments, incorpo-
rating residential areas mixed with vacant land and agri-
cultural land switching from agriculture to industrial use 
[77]. The agricultural land conversion to urban uses is one 
of the most prominent changes that result from economic 
development [78]. With the loss of agricultural land, there 
is also a decrease in the number of agricultural workers 
in the peri-urban area of Burdwan city. It is seen that the 
number of agricultural workers has decreased from 72.9% 

Fig. 7  Development of built-
up areas with population 
density in peri-urban area. 
Source: Census of India 1991, 
2001, 2011

1991 2001 2011
Density/sq. km. 686 949 1265
Builtup area/sq.km. 14.26 21.6 36.58

5

15

25

35

45

400

600

800

1000

1200

1400

Bu
ilt

up
 a

re
a/

sq
.k

m
.

D
en

si
ty

/S
q.

 k
m

.

Density/
sq. km.

Builtup
area/sq.
km.

Fig. 8  Change of built-up area in peri-urban space of Burdwan city from 1991 to 2011



Vol.:(0123456789)

SN Applied Sciences (2020) 2:1779 | https://doi.org/10.1007/s42452-020-03587-0 Research Article

in 1991 to about 54.6% in 2011, a decrease of around 18% 
in 20 years (Table 4). Sample survey observed that work-
ers have shifted to different works in the informal sec-
tor. Villages located on the bank of Damodar river have 
seen a decrease of more than 50% in agricultural work-
ers population in the last two decades. The percentage of 
agricultural workers was above 80% in 22 villages in 1991, 
whereas it is only in 3 villages in 2011.

5.1.2.2 Monthly income per  household Analysis of data 
shows that there are great variations in the income level 
among the population in the peri-urban area. It ranges 
between 8000 rupees per household (monthly) and 
32,000 rupees and above per household (monthly). To 
depict the distribution of average monthly per capita 
income in the sample areas, data are grouped into five 
income classes. The lowest class is prepared on the basis 
of Ministry of Labour and Employment wage structure to 
unskilled and skilled labourers. The analysis shows that 
the highest percentage of households in the peri-urban 
area fall into two income groups like below 8000 and 
8000–16,000 rupees. Income varies with the diversifica-
tion of economic activities, which is highest in the high 
density and least distant villages. Following Fig. 9 clearly 
depicts that about 11.2 percent of the people have a high 
income in the peri-urban villages.

5.1.2.3 Working population per  sector Distribution of 
occupation type is not uniform all over the peri-urban vil-
lages. Villages near the Burdwan city have higher urban 
influence and prototypical urban land use than the areas 
farther away from the city, which influences the occupa-
tion structure. A sectoral analysis of the economy indi-
cates a presence of diverse economic activities, with a 
predominance of tertiary sector activities. At present, 
74 percent workers are engaged in tertiary activities, 22 
percent workers are engaged in primary activities and 4 
percent are involved in secondary activities (Sample sur-
vey and Census of India, 2011). Primary activities, particu-
larly agriculture and fishing, are the dominant source of 
income and employment  (Fig.  10). Diverse types of ter-
tiary activities are found in the peri-urban area. A good 
number of people have shops in the village and many of 
them worked in the fields. Besides, a significant propor-
tion of them work in public and private sector. In addition, 
many people come to the city for work in various outlets 
and shops.

5.1.2.4 Healthcare facilities Another prime component 
of socio-economic indicator is the healthcare system. A 
proper healthcare system in an area ensures the prosper-
ity of health for its residents. With the increase in popu-
lation, demand for healthcare facility has also increased. 
There is only one government hospital in Burdwan city. 
Most of the villages have very poor healthcare facilities 
with only a few villages having a primary healthcare cen-
tre. Consequently, the majority of people come to Burd-
wan Hospital for treatment which is at a distance of 5 km 
on average. In 2003, Anamoy Superspeciality Hospital 
was established in Bamachandaipur village of Burdwan II 
Block, but it is yet to start its journey properly. In last ten 
years, some private hospitals have been built along the 
road. Hospitals named Sharanya, Camri, KIMS, and Medica 
are located along the National Highway 2 (NH-2). In addi-

Fig. 9  Percentage of monthly 
income per household in 
peri-urban area (1 US Dollar 
= 64 rupees in 2018). Source: 
Sample survey 2018
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Table 4  Rate of change in 
agricultural workers within 57 
villages Source: Census of India 
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tion, 17 nursing homes are located in different villages of 
the peri-urban area. Notwithstanding, it is very unfortu-
nate that there is no trauma care centre along the high-
ways or some other critical junctures.

5.1.2.5 Educational facilities One of the prime components 
of socio-economic indicator is education. Burdwan city 
stands second in the state after Kolkata considering the edu-
cational facilities that already exist. With the passage of time, 
newly developed residential areas have surged demand, 
leading to mushrooming of schools and colleges. Peri-urban 
area has a significant number of schools. Field survey has 
shown that peri-urban areas have significant types of educa-
tional services like primary schools, junior high schools, high 
schools, technical colleges. However, most of the schools are 
up to primary level. From the survey, it is found that there 
are 70 schools up to primary and middle level, 9 schools 
up to secondary level and 1 school up to higher secondary 
level (Fig. 11). Apart from schools, peri-urban area has 4 tech-
nical educational institutes. The educational institutions for 

higher secondary education and beyond in the peri-urban 
area are also inadequate in number.

5.1.2.6 Small‑scale industries The land is fertile and has access 
to irrigation facilities that helps to grow paddy. Rice mills and 
processing units are the major small industries prevalent in 
this area. Apart from rice mill units, there are rot iron manufac-
turing units, PVC pipe factories, purified water manufacturing 
units, puffed rice, and some brick kiln units located. In addi-
tion to the rice processing factories, there is rapid increase in 
building materials manufacturing units such as brick kilns, 
tiles, cement and concrete, pre-manufacturing units and 
related activities. Such activities will be further pushed in the 
future by steady growth of construction activities along with 
the recent boom in real estate investments.

5.1.2.7 Transport facilities The growing population of peri-
urban areas has put a burden on its transport network and 
infrastructure. Peri-urban villages have improved accessibil-
ity especially in terms of road transport. A large number of 
people could come to the city for different purposes due to 
the good accessibility by road. The improvement in roads 
has significantly helped the expansion as well as develop-
ment of the peri-urban space. In this area, the total length 
of bitumen road is 39 km and concrete road is about 85 km 
(data collected from village council). Most of the people 
come to the city by cycle and bus, while some also come by 
motorcycle and electric rickshaws. It is also found that about 
54% villages accessed bus service within 1 km and 40% vil-
lages have accessibility within 1 to 5 km distance (Fig. 12). 
In the north-east, north-west, and south-east direction, vil-
lages have good transportation facilities as against the vil-
lages in other directions having very poor transportation 
facilities because of unmetalled roads. Overall good con-
nectivity is available in the peri-urban space of Burdwan city.
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Fig. 10  Percentage of working sector for households in peri-urban 
villages. Source: Census of India 2011 and Sample survey (2018)
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5.1.3  Governance indicator

A significant part of India’s peri-urban area is not governed 
by municipal administration but by rural bodies. Public 
amenities, such as water supply, sanitation, waste collection 
and disposal, street sweeping and lighting, are not part of 
rural authority’s responsibilities [21]. The peri-urban area is 
a concern for the administration. The study area comprises 
57 revenue villages. The de facto administration of these 
villages is run by the local self-government who are admin-
istratively and financially powerless. It is no wonder that the 
peri-urban area remains a zone with no responsible author-
ity to look after. The gram panchayat, coupled with their 
little knowledge to deal with urban affairs, seldom gets the 
wholehearted support from the administrative personnel. 
Village representative, known as Pradhan, sorts any prob-
lems concerning land use. Besides, since the peri-urban vil-
lages are under the control of more than one administration 
there are many places with gaps and overlapping responsi-
bilities. Moreover, there is inadequate understanding of city 
administration in the panchayat personnel. All these lead to 
haphazard development in the peri-urban areas.

5.2  Major recommendation

The peri-urban area has suffered a neglect from both rural 
and urban ends with regard to policy and decision-mak-
ing. The problems of the peri-urban area are indeed many 
and varied. In particular, they can be categorized into three 
major areas: (i) environmental issues, (ii) socio-economic 
issues, and (iii) the problem of governance. Above all, the 
problem of the peri-urban area is a human problem in 
which residents of the peri-urban villages give up rural 
life due to inducing circumstances [14]. Effective planning 
of the development trajectory requires careful attention 
towards the following aspects (Table 5):

5.3  Preparing spatial development plan

Identification of various issues and challenges due to 
development is an arduous task. However, it is a matter of 
fact that the peri-urban area is confronting various issues 
and challenges in the last two decades. For a holistic and 
an all-round development, it is imperative to prepare an 
integrated plan which would not lead to a skewed devel-
opment [54]. Burdwan is experiencing high population 
growth in recent decades [63]. Taking a cue from this trend 
it can be naturally concluded that residential areas will see 
high intensive growth in near future. As a consequence of 
this gestation period, the intensity of growth within a defi-
nite time frame will be moderate for this zone. The indus-
trial growth has not shown any considerable trend, which 
is expected to tread the same line in the near future, thus 

this zone will experience low-intensity growth. However, 
all these propositions hold ground on a condition that 
status quo in land use characteristics will be maintained. 
The comprehensive development plan provides a strategic 
framework for land use planning in the peri-urban area of 
Burdwan city for shaping its future. It is observed while 
analysing the different indicators involved in the dynamic 
process of urban development that a unique pattern of 
planning zones has evolved.

The development of assorted activities in the ever-
changing environmental, social, and economic scenario 
of the peri-urban area is an ongoing process. The zoning 
regulations allow for the approval of different activities in 
the key land use areas in order to simplify planning proce-
dures and satisfy development criteria. In order to facilitate 
public health and welfare of the community, it is necessary 
to apply reasonable limitations in land use. The study area 
is divided into a number of zones for this reason. Zoning is 
not retrospective. It does not restrict land uses which are 
legally used until the zoning regulations come into effect. 
The zoning law and its implementation are a big tool for 
maintaining the spatial development plan pattern of land 
uses. It has been stated that researchers have adopted the 
West Bengal Town and Country (Planning & Development) 
Act 1996 guidelines with minor modifications. The purpose 
of zoning this spatial structure is to provide a scientifically 
designed framework for the analysis of existing land use 
and landform, future population distribution, changing 
the occupational structure, possible industrial locations, 
traffic alignments and the distribution of social and physi-
cal infrastructure to accommodate the future population. 
Thus, a series of zones based on intensiveness are scien-
tifically demarcated in the peri-urban area (Fig. 13). This 
region is delineated into six different types of potential 
development zones. These zones are as follows:

• Residential zone
• Institutional zone
• Industrial zone
• Transportation zone
• Healthcare zone
• Restricted zone

5.3.1  Residential zone

The purpose of this zone is to provide a scientifically 
designed frame based on an analysis of existing built-up 
area, population density, changing occupational structure, 
possible industrial corridor, road network, and the level 
of social and physical infrastructure to accommodate the 
future population. The proposed residential corridor is 
scheduled to prosper in this area. Due to rising population 
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pressure, new settlements will come up in this corridor 
with all the public amenities. This zone provides a mix of 
housing types, including single-family detached, single-
family attached, townhouses, and multi-family residences, 

with the simultaneity of a number of offices and conveni-
ent commercial places within the primarily residential 
areas. Accordingly, for future population growth, this zone 

Table 5  Major recommendation of indicators for spatial development Source: Prepared by authors and based on Sample survey 2018

Indicators Area of intervention Recommendations

Environment Water supply Very necessary to establish pumping stations on both sides of the peri-urban area, so that 
water can be distributed to all households with a nominal rate

A 30 million-gallon water treatment plant needs to be constructed and treated water be 
distributed to the villages after chlorination process

Appropriate water pricing to cover cost of delivering potable drinking water
Sanitation To implement rules for individual households, flushing type of latrine with septic tank is to 

be made compulsory
Build community toilet in every village
Construct a sewerage treatment plant

Sewage Identify the water accumulation areas due to lack of adequate drainage
A detailed drainage channel layout needs to be prepared at a convenient scale on the basis 

of a topographical survey
All the villages should have a proper drainage system

Waste disposal Provision of covered community waste bins at proper distances for the people to deposit 
domestic wastes

Should have door-to-door waste collection system
Prepare a biomedical waste disposal and segregation system in two blocks of the peri-urban 

area
Change in built-up area A spatial infrastructure plan should be prepared by observing such factors as land use and 

land form, population density, changing occupational structure, and traffic alignments to 
accommodate the future population [79]

New settlement areas will grow in low built-up villages, i.e. Chandul, Goda, Kamnara, Rayan, 
Nari, Alisha, Bamchandaipur

Socio-economic Loss of agricultural workers To increase the production of agricultural products as well as income
Generating employment opportunities by aggregating raw and processed products
Reducing production and price risk by implementing agriculture insurance scheme. This 

scheme should give compensation for any kind of loss
Agri-infrastructure including agricultural markets, cold storage, warehouses, and agro-

processing should expand at the required pace with that of agricultural production
Household income Should increase the income in agricultural sector by giving fixed amount for major 

agricultural products
Villagers should be involved in regular work rather than part time work
More female work participation

Healthcare Make Anamay hospital a full-fledged hospital rather than an extension of Burdwan Hospital
Should construct health corridor in peri-urban area.Open more fair price medicine outlets in 

each village
Each village council should have an ambulance

Education Very necessary to establish senior secondary schools with all facilities like text books, 
furniture, storage in classrooms, playgrounds, libraries, laboratories, etc.

Upgradation of middle school to higher secondary school
Small-scale industry To reduce pollution in nearby villages

Need to upgrade to modern technology and increase productivity
Develop strong marketing network

Transport facilities All earthen roads to convert to black topped roads
Improvement of road geometry by correction of alignment, segregation of pedestrian 

walkways, appropriate location of road dividers [80]
Construct a bypass for heavy loaded trucks and also go downs in this road

Governance Development of an efficient regulatory framework and the establishment of city planning 
committees is very important

Taking necessary measures to merge peri-urban areas with local urban authorities
Strengthening regulatory framework of local body ombudsman
Unified command under an empowered and accountable Mayor
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has been proposed through greater densification in the 
north-eastern part of the existing city.

5.3.2  Institutional zone

This zone is a new development of varying density estab-
lishing upon vacant land, agricultural land and govern-
ment land. Within this zone, institutional hubs are located 
keeping in view future developments. The institutional 
zone has been conceptualized for regional and national 
level institutes. Furthermore, this hub is mostly located 
between the railway tract of Asansol and Katwa. So, there 
is a higher need for creation of high school, higher second-
ary school in future. Private sector should be encouraged 
in to the main stream of the education system.

5.3.3  Industrial zone

The concept of industrial zone basically developed along 
the major linear transportation area. This zone will con-
sist mainly of low-density areas and where infrastructure 
capacity is sufficient and places that have experienced 
unplanned development, and also those with the intrinsic 
potential to develop as future industrial hub. This zone is 
basically demarcated for industrial development. So, this 
corridor accommodates a range of non-polluting industrial 

enterprises, including those with significant external link-
ages like milk industry, food processing, automobile com-
plex, cold storage, ice factory, and agro-based industries. 
Industrial zone is located entirely along the national high-
way which facilitates easy loading and unloading of goods.

5.3.4  Transportation zone

The peri-urban space has been physically divided into two 
halves, bigger and denser half lying north of the railway 
tracks and smaller half lying south of the railway tracks. 
The roadways and railways constitute major transportation 
zone in the peri-urban area. This proposed transport hub 
is very near to Kazi Nazrul Islam Airport. So, the existing 
wholesale activities should be shifted along the national 
highway in the western part of peri-urban Burdwan. This 
will ease transportation of goods like agricultural prod-
ucts from the adjoining hinterlands. Besides this, it is very 
necessary to expand newly built Nababhat bus stand to 
an interstate bus terminal.

5.3.5  Healthcare zone

It is very necessary to develop healthcare facilities in a 
zone where all kinds of facilities will be available including 
good connectivity to all locations. There is an urgent need 

Fig. 13  Future planning zones of peri-urban area of Burdwan city. Source: Prepared by authors
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to increase government healthcare facilities in peri-urban 
areas with more sophisticated medical equipments, devel-
oping autoclaves for waste disposal, setting up a drug store, 
and purchasing more ambulances with a single dial number 
for emergency. Government should establish new hospitals 
with the public private partnership model. There is lack of 
healthcare facilities like doctors, dispensaries, and diagnostic 
centres in the peri-urban area. So, the proposed zone will 
give all the healthcare facilities under one umbrella. A coor-
dinating system will provide solutions to hospitals, physician 
practices, through a robust medical information system.

5.3.6  Eco‑sensitive zone

It is an eco-sensitive zone as it is located on the banks of 
Damodar river. The entire area is gifted with tremendous 
natural resources in the form of a riverine ecosystem. Here, 
land will not be available for urban development in the 
foreseeable future and would continue to cultivate cash 
crops and medicinal plants. The entire river belt region on 
the right side of the peri-urban area has been proposed for 
recreational land use with green buffers all along the river 
embankment. Besides that, botanical and zoological gar-
den, water retention basins, cottage industries with related 
training facilities, nature tourism with camping sites, and 
nature observation parks will be encouraged here.

The different sectoral plans that have been drawn up 
for development over the period of 20 years have given 
a general idea of an investment that needs to be under-
taken. Public sector agencies alone would not be able to 
arrange all the required investment. As a result, there is 
the need of the hour to strike a partnership between the 
public sector and the private sector.

6  Conclusion

Peri-urban spaces are highly dynamic [81]. Internal 
migration processes in many peri-urban areas around 
the Burdwan city are inducing rapid changes. The future 
impacts of these changes on rural landscapes must be 
identified and the problems and prospects evaluated in 
order to anticipate or adapt to the combined impacts 
of urban growth. This article examined the need for a 
system for spatial development planning to overcome 
foreseeable issues for preserving existing landscapes in 
fifty-seven villages of the peri-urban area. To assess the 
problems of peri-urban space, different indicators were 
developed regarding changes of physical and economic 
landscapes. For spatial development planning, the indica-
tors chosen in this study represented, e.g. environment, 

socio-economic infrastructure, and governance. In this 
case study, by using specific indicators, the evaluation 
of progress towards development planning in the peri-
urban area was facilitated. The resulting set of indicators 
examines environmental issues like water supply, sani-
tation, sewage, solid waste management, and built-up 
areas. It is found that most of the villages face serious 
problems in these areas. An appraisal of socio-economic 
indicators reveal that villages located far away from the 
city boundary have lesser number of schools, healthcare 
centres, poor transport facilities, and average income per 
household. Continuous growth of built structures over 
rural jurisdictions created haphazard development. Third 
area of concern relates to governance issues which are 
inefficient in the peri-urban space. The capacity of current 
governance structures to address the instability arising 
from the complexity of these spaces is a major problem 
in governing peri-urban spaces. Therefore, a set of recom-
mendations are given to address all the issues concern-
ing these indicators. In view of these emerging problems 
and to address the recommendations, it is necessary to 
formulate a spatial development plan for the planned 
growth of peri-urban spaces around Burdwan city. So, we 
need a more holistic, territorially oriented perspective to 
shape policies in the peri-urban area of Burdwan city.

Batty (2008) contends that urban areas, for the most 
part, develop from the bottom up, where economy and 
transport go about as the key components, while spa-
tial arranging and urban structure assumes an optional 
job [82]. The examination of administration forms in the 
investigation region has demonstrated that they can be 
successful just in the event that they depend on a trained 
conventional administration and arranging framework; 
else, they have almost no possibility to control factors that 
play over spatial procedures in the peri-urban region. Thus, 
the proper setting up of formal institutional systems, poli-
cies, and regulations is of paramount importance in resist-
ing disordered peripheral settlement growth. However, 
both urban and rural governance ignores the problems 
of peri-urban areas because they fall outside their de jure 
limits. Thus, an independent separate authority should be 
established to solve the trivial problems of the peri-urban 
area. Future research on spatial development planning in 
India can complement development planning processes in 
rural areas and investigate less spectacular urban and peri-
urban development planning in medium and small cities.
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Appendix

See Fig. 14.

Dumping solid waste beside house                                              Solid waste dumping ground  

 Poor drainage system                                                             Mud road with improper drainage 

 New settlement in agricultural land                                       High rise apartment in progress 

 Rot iron industry in village                                                      Brick kiln factory in agricultural field

Fig. 14  Photographs of the different indicators in peri-urban space of Burdwan city. Source: Captured by authors
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