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Abstract
Land-use changes are most often directly linked with economic decisions as
per theories on land prices. Land-rent theory is the best example of how
transportation investments can affect urban form and its economic value. The
value of land at different distances from the Central Business District (CBD)
decreases as one move outwards, due to higher transportation costs.
Therefore, accessibility is the main factor to consider from an urban resource
allocation standpoint, as it links land use and transportation. The paper
explores the relationships between transportation network, land use and land
value. The purpose of this paper is to identify the effect of land use change
toward land values in the city of Bhubaneswar. The paper starts with an
overview of a limited number of land rent theories and examines the role of

land in economic theory.

This paper examines the effect of distance to central business district on rental
pattern land uses in Bhubaneswar. Furthermore, this paper is trying to
measure the relationship of land price and distance because the land price is

one of the reason for land use change and development of a new settlement.

Keywords: Central Business District, Land rent theory, Bench mark value of

land, Land Value in Bhubaneswar, Transportation network
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INTRODUCTION

Land as a factor of production is of
immense importance. The economic
prosperity of a country is closely linked
with the land as all resource allocation
takes place on land. In terms of economics,
land can be viewed as scarce space for
locating economic production activities,

infrastructure and housing.

A piece of land situated near a Central
Business  District (CBD) is more
convenient than one away from it. In most
cities, the concentration of development is
focusing on the development in the CBD
area. The CBD is created as centre of
activity such as business, services and
government activity. This condition leads
to the different land value across the city,
where the land value in or near the CBD
are higher than the land value in the
suburban area. However in present day
planning this situation may not be
applicable for the whole city. There are
number of questions arising for the
application of urban in the city? What kind
of factors that influence the value of land

prices?

COMPUTATION OF LAND VALUE:
OBJECTIVES
The objectives of the paper include

computing the range of land value in the

study area with the effect of distance to the
CBD and the application of bid-rent theory.
The purpose of the study is to compare the
land rent theory with the working of the
land market in reality. This can be done
through a case study with analysis. This
approach aims to reach the process of land
use change with land value by identifying
the most significant variables that are
affecting the land use structure through
different case studies. It includes the
relation of the land prices and distance to
CBD in urban structure and the influence
of the distance of the observation area to

the central business sub district.

Methodology

The methodology has been adapted to
study land rent theory and the change of
land use and land value in Bhubaneswar
from 2014 to 2017. This includes the
formation of a database of land value in
different zones from secondary
information. Statistical analysis of the
database has been done to obtain responses
focusing on the available land price and its

distance from the CBD.

Data Collection and Analysis

The land price and the distance are
considered as the main variables for
observation of the study. Besides, other

variables like type of road and other social
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and infrastructural facilities have also been
considered which can influence the land
price. The method used for sample
collection is purposive random sampling.
The data consists of land price and
distance from the CBD of different
mouzas selected for the study. The mouzas
are located in the different zones of the
city, which developed at different time

periods.

ECONOMIC THEORIES ON LAND
PRICES

Land has specific characteristics compared
to other economic goods. Economic
theories on land price have changed over
time. The following theories are to a

certain level are used in land use planning.

Ricardo’s Theory of Rent

The attention for land in economic theories
has changed over time. The theory of
economic rent was first propounded by the
English classical economist David Ricardo
(1773-1823).

The quantity of land is limited, and so is
its productiveness, and it is not uniform in
quality. If the superior land will not
support the population, recourse must be
made to inferior lands and the produce is,
thus, raised at different costs. The

differential advantage of the superior land

over the inferior gives rise to Economic
Rent. Thus, rent arises out of the
difference existing in the productiveness of
different soils under cultivation at the time
for the purpose of supplying the same
market, and the amount of rent is
determined by the degree of those
differences. According to Ricardo, rent
which is paid to the landlord is a surplus
enjoyed by the super marginal land over
the marginal land arising due to the

operation of the law of diminishing returns.

Von Thunen model

Agriculture is a fundamental economic
activity that found in almost every region.
Human population depends on agriculture
to survive. In the early eighteenth century,
North German Estate owner, Johann
(1783-1850)

designed one of the very first geographical

Heinrich von  Thunen

models called VVon Thunen model.

The model that is developed by Von
Thunen based on the transportation cost to
the market. The better location of plots
with less transportation cost may enjoy a
surplus of rent. In economics, Von Thiinen
rent theory estimates economic rent value
by spatial variation or location of a
resource. The assumption of Von Thunen
model is that transport cost depends on the

distance from the market and different
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kind of products. The purpose of Thunen’s
exercise was to prescribe the optimum
distribution of rural land uses around a
market town. Thunene’s application refers
mostly, the land use types of agricultural
land primarily and secondary land forest.
Land rent varies only with distance from

the centre of the region.

CURRENT APPROACHES IN LAND
USE

In present day situation there are number
of big and small market places in a city.
New producers entered to the city in
search of new job to maximize profit.
Initially the numbers of producers are less
and they locate away from each other to
avoid competition. By the time more
produces enter the city, they create
different market areas and in the process

number of markets have been created in
the city. The city has been developed to a
crowded area and the land value in
different patches of the city increases with

the available facilities.

The main factors causing land use change
are population growth, land value, and
transportation facility. In urban areas,
values of land may depend upon location
factor, land use change and access to
transportation  system. However the
transportation infrastructure is one of the
key forces affecting the land use change.
Therefore there is a strong linkage of
location factor, land use change and access
to transportation facility. The advantage of
having a good connection in the high
accessible area may lead to increased land

value.

Urban Arain Ha

Sectoral Urban Growth, 1930-2009

1930 1956 1968 1074 1081 1985 1000 1007 2000 2005 2000

Source: Pathy etc. [21]

Fig.1 Growth of Bhubaneswar city in different direction
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ANALYSIS OF PLACE VALUE AND
LAND RENT IN BHUBANESWAR
(BMC)

Bhubaneswar is one of the fastest growing
and planned cities in India. To understand
the land value from the distance from CBD,
the gradient approach is adopted for a
circular region of 1 km radius from the
CBD, dividing the city into concentric
zones. This visualizes the change of land
rent at different distance from CBD.

In the analysis, the Bench Mark Value of
land for 2014 to 2017 of General
Administration Department, Government
of Odisha has been used. In the analysis
the relationship between land price and

distance to CBD has been observed.

LAND VALUE IN BHUBANESWAR

The land rent theory has been applied to
the city of Bhubaneswar. The Bench mark
value (BMV) of land within the limit of
BMC is shown in the graph. The
Kharavela nagar as the CBD is located in
the heart of the city and the most important
part of the settlement. The area has the
following characteristics: a)lt has the
highest land value (both commercial and
residential) of the region b) It has a distinct
land use pattern that can be delimited from
the rest of the settlement c) It is the

geographical centre of the settlement d) It

contains the settlement's main public

buildings.

It has been observed that the land value
decreases as the distance from the CBD
increases due to less competition for land.
However it is observed that the decrease of
land value from the CBD is not uniform
and balanced. Besides in the case of
agriculture and industries, access to the
city center is not especially important.

In 2014 it is observed the city is growing
towards north (Patia to Raghunathpur),
south-east (old town to Nathapur and
Gangotri Nagar) and southwest
(Khandagiri to Patrapada) direction. Most
of these areas have developed later and not
the part of the original master plan of the

city made in 1948.

In 2014, the top five localities with the
highest land rent are kharavela nagar,
Jayadev vihar, Saheednagar, Nayapalli and
Keshari nagar. Among the five localities
kharavela nagar and Keshari nagar are
located in the CBD. Although Jaydev vihar
is far away from CBD the land rent is high
compared to Saheed nagar and Nayapally
located near the CBD. It is interesting to
note that the percentage of land rent
increased is not proportional from the

centre of the city towards periphery. A
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comparative study has been done based on residential land value increased at 20%
the bench mark value of land for 2014 and and commercial land value increased only
2017. It is observed from the study that the at 10% in kharavela nagar located in CBD.

Commercial Land Value (2014-2017)

Land Value in Lakhs

—e— Commercial Land Value(2017) —s— Commercial Land Value(2014)

Fig.2 Fluctuation of Commercial Land Value toward Distance to City

Residential Land Value(2014-2017)
1600
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1200
1000

Land Value in Lakhs
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—e— Residential Land Value(2017) —s— Residential Land Value(2014)

Fig.3 Fluctuation of Land Value toward Distance to City Centre
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Fig 4 Location of different Mouza from the CBD

In Haridashpur area (located far away land price is cheap and affordable for
from CBD) the land value increased at 100% people compared to CBD. It is further

and in Patrapada in increased to 38%. observed that value of land increased from
Whereas the commercial land value CBD towards the Periphery is not
increased at only 10% in kharavela nagar, proportional for different types of land use.
26% in Bhagabanpur and 50% in Patia. Land value increased at different subCBD
The agricultural land value increased at 67% due to the development of several reputed
in Haridashpur, 63% in Patia and 52% in educational institutes, Hospitals, shopping
Bhagbanpur. This new settlements are malls and IT sectors in that locality.

built in the outskirts of the town to fulfill

the need of housing for people because the
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The graph shows fluctuations of land value
in Bhubaneswar. Some properties with
closer distance in different pockets of the
city away from the CBD have higher land
value. There is a difference of land value
between commercial and residential land

use.

RESULTS AND DISCUSSION

The economic framework of an urban area
Is its transportation network upon which
all types of land uses as, commercial,
residential, and industrial developments
rely. The land value in the city center is
more  expensive compared to the
surrounding area in the study region due to
better transportation network. Besides, the
prices of commercial land are highest in
cities. However the commercial land is not
evenly spread across the city. It has been
observed from the study that the city
center contains the most expensive
commercial land compared to different sub
centers. A number of commercial areas
away from the city center have high land
value due to the location of important
facilities  and

institutions,  medical

shopping centers.

There are nearly 35 localities in
Bhubaneswar which are showing an
upward price trend while 22 localities are

witnessing a downward trend.

CONCLUSIONS

This simplified model of the agricultural
rent can be applied to urban land uses. The
discussion gives a realistic picture of land
use patterns in urban areas. There is
evidence of strong economic forces which
determine the location of activities. It
clearly shows that, the bid rents are high in
different sub units where the transportation
and the infrastructural facilities are
adequately provided.

In a city there is a relationship between the
idea of people being linked together and
the physical distance of a neighborhood.
The bid vary from one unit to another
depending on the users need. The rent is
high with specific facilities like prominent
institutions, hospitals, markets and other

general uses.

Urban form has been modified in today’s
planning. Transportation system has a big
role in daily human movements. Land
value is affected by accessibility aspect
such as travel time and transportation cost.
There are nearby bus stops in almost every
locality. The majority of travel time to bus
stop is 5 — 15 minutes. The longest time to
reach bus stop is 20 minutes while the
shortest time to reach bus stop is 5 minutes

from the whole samples taken under study.
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As city planning is an ongoing process, it
is apparent that over time, all locations
within the urban area are made accessible
through transportation routes. The units
which were less developed with no
transportation routes may become more
valuable units with transportation and
other infrastructural facilities. This may be
away from the core of the city or may be
in the periphery of the urban area.
Relatively intense development may take
place along major transportation routes in
different patches, due to the accessibility
to the particular areas. Therefore access
and location complement each other in the

city planning process.

REFERENCES

1. Banister, David. (1995) Transport
and Urban Development. E & FN
Spon, UK. Available  at:
https://books.google.co.in.
Accessed 20.03.2019

2. Rodrigue, J.P., C. Comtois and B.
Slack. (2006) The Geography of
Transport Systems. Taylor &
Francis. Available at:
http://citeseerx.ist.psu.edu.
Accessed 20.03.2019

3. Mohamed M. El-Barmelgy, Ahmad
M. Shalaby, Usama A. Nassar, and
Shaimaa M. Ali (2014) Economic
Land Use Theory and Land Value

in Value Model. International
Journal of Economics and Statistics.
Available at:
https://www.academia.edu/581069
4. Accessed 20.03.2019
Rakhmatulloh, A R., Buchori,
Pradoto, W., Riyanto, B., and
Winarendri, J.(2018) What is The
Role of Land Value in The Urban
Corridor?  2nd  Geoplanning-
International Conference  on
Geomatics and Planning. Available
at: https://iopscience.iop.org.
Accessed 20.03.2019

Forkenbrock, David J., Mathur,
Sondip K., Schweitzer Lisa
A.(2001) Transportation
Investment and Urban Land Use
Patterns. Available at:
https://ir.uiowa.edu/cgi. Accessed
20.03.2019

. Tripathy, S.N., Sinha, B.N. (1976)

Cuttadk-Bhubaneswar Urban
Complex".  Souvenir,  Greater
Cuttack  improvement  Trust.
Available at:
http://shodhganga.inflibnet.ac.in/bit
stream.pdf. Accessed 10.04.2019

. Anand, Geetika., Deb, Anushree.

(2017) Planning, Violations, and
Urban Inclusion: A Study of

Bhubaneswar, Indian Institute for

58 | Page 50-61 © MANTECH PUBLIATIONS 2021. All Rights Reserved



MANIECH

Journal of Transportation Engineering and Its Applications

Publications Volume 6, Issue 2, May-August, 2021
human  settlements.  Accessed 13. Shammy, Shamina. Von Thunens
20.03.2019 Theory. Available

8. Fricker, URS Josef. at:http://www.academia.edu/12899
(1969)Regional Land use 626/\VVon_Thunens_Theory.
allocation models and their Accessed 10.04.2019

10.

11.

12.

application to Planning, MS Thesis.

University of British Columbia.
Available at:
https://open.library.ubc.ca.
Accessed 10.04.20109.

Bench Mark Value of Land in
Bhubaneswar, City of
Odisha.
http://odishasoochana.blogspot.co
m/2017/09/bench-mark-value-of-
land-in-bhubaneswar.html.
Accessed 10.04.20109.
Bench Mark:

Administration.

Capital

Available at:

General
Available  at:
www.gaodisha.gov.in.  Accessed
10.04.2019

Location theory: Economics and
Geography. Available at:

https://www.britannica.com/topic/I

ocation-theory. Accessed
20.03.2019.
Smriti  Chand, Theories of

Agriculture: Locational Theories of
Available

at:http://www.yourarticlelibrary.co

Agriculture.

m/geography/theories-of-
agriculture-locational-theories-of-
agriculture. Accessed 10.04.2019

14.

15.

16.

17.

18.

Smith, Wallace Francis. (1980)
Urban Development: The Process
and the Problems. Available at:
https://books.google.co.in.
Accessed 20.03.2019

Zhang, Wei-Bin. (2003) A theory
of Interregional Dynamics: Models
of Capital, Knowledge and
Economic Structures. Available at:
https://www.springer.com/us/book/
9783540443063.
10.04.2019
Balchin, P N., Kieve, J L and Bull,
G H. (1988) Urban land economics

and public policy Available at:

Accessed

https://www.springer.com/us.
Accessed 10.04.2019

Hubacek, Klaus., Jeroen C.J.M.,
van den Bergh (2002) The role of
land in economic theory. Available
at:https://www.researchgate.net/pu
blication/228783503.
10.04.2019

Jordaan A.C., Drost B.E., Makgata
M.A.(2004) Land Values as a
Function of Distance from the
CBD: The case of the Eastern

Accessed

Suburbs of Pretoria. Available at:

59 |

Page 50-61 © MANTECH PUBLIATIONS 2021. All Rights Reserved



MANIECH

Publications

Journal of Transportation Engineering and Its Applications

Volume 6, Issue 2, May-August, 2021

19.

20.

21.

22.

https://repository.up.ac.za/bitstrea
m. Accessed 10.04.2019

(2012) The Relation
between Land Price and Distance
to CBD in Bekasi. Available at:
https://thesis.eur.nl/pub/13143.
Accessed 10.04.2019

Chatterjee,

Yowaldi.

Nilanjana Das.,
Chatterjee, Khan,
Ansar.(2016) Spatial modeling of
Urban

Bhubaneswar city, India. Modeling

Soumendu.,

sprawl around Greater
Earth Systems and Environment.
Available at:
https://link.springer.com. Accessed
10.04.2019

Pathy, Ashis Chandra., Panda, G.K.

(2012) Modeling Urban Growth in
Indian Situation - A Case Study of
City.2012.

International Journal of Scientific

Bhubaneswar

& Engineering Research VVolume 3,
Issue 6. Available at:
https://www.ijser.org/paper/Modeli
ng-Urban-Growth-in-Indian-
Situation-A-Case-Study-of-
Bhubaneswar-City.html. Accessed
10.04.2019

Department of Architecture and
Regional Planning, IIT Kharagpur.
(2008). Draft

Comprehensive Development Plan

Proposal:

23.

24.

25.

26.

27.

for Bhubaneswar
Plan Area (BDPA).
Modifications of the Von Thiinen

Development

Model. Available at: https:www.e-

education.psu.edu. Accessed
10.04.2019

Weber’s Theory of Industrial
Location (The pure Theory).
Available at:

http://trcollege.edu.in/study-
material/24-economics/50-weber-s-
theory-of-industrial-location.
Accessed 10.04.2019

Alfred Weber’s Basic Industrial
Model.
https:www.e-education.psu.edu.
Accessed 10.04.2019

Mandal,R.B. (1990) Land
Utilization : Theory And Practice.

Location Available at:

Concept Company.
New Delhi. Available
at:https://books.google.co.in.
Accessed 10.04.2019

Elbarmelgy, Mohamed., Shalaby,
Ahmad M,. Nassar, Usama A., Ali,
Shimaa M. (2014) Economic Land
Use Theory and Land Value in

Publishing

Value Model. International Journal
of Economics and Statistics.
Available at:
https://www.researchgate.net/publi
cation/259976080.

24.04.2019

Accessed

60 |

Page 50-61 © MANTECH PUBLIATIONS 2021. All Rights Reserved



MANIECH

Publications

Journal of Transportation Engineering and Its Applications

Volume 6, Issue 2, May-August, 2021

28.

29.

30.

31.

32.

Revised Premium of Government
Land within the Limits of BMC.
Available at:
http://lwww.gaodisha.gov.in/sites/d
efault/files/Revised_ BMV .pdf.
Accessed 20.03.2019

Urban Space Theories. Available at:

https://www.geographyandyou.co
m/population/urbanization/urban-
space-theories. Accessed
24.04.2019

Thakur, Baleshwar (1980) Urban
Settlements in  Eastern India:
Entropy Changes and Pattern
Analysis.

Concept  Publishing

Company. New Delhi. Available at:

https://books.google.co.in.
Accessed 24.04.2019

Igwe, C.F, Mbee,
D.M.( 2015).Evaluation of the
Effect of Distance to Central
District (CBD) to
Resident House Rent Pattern in

Business
Port  Harcourt.  Journal  of
Environment and Earth Science.
Available at:
https://pdfs.semanticscholar.org.
Accessed 24.04.2019
Bid rent theory. Available
at:https://en.wikipedia.org/wiki/Bid

_rent_theory. Accessed 24.04.2019

61 |

Page 50-61 © MANTECH PUBLIATIONS 2021. All Rights Reserved



