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Neighbourhood is a spatial self-contained residential 
colony maintaining effective socio-economic control 
within a city. The study presumes that people’s pre-
ference for residential location and choice of facilities 
might be a robust predictor of their neighbourhood 
demand. Their preferences reflect in terms of land 
value. GIS-based spatial contour model was used to 
examine whether the effect of residential preferences 
varied in terms of residential land value. The study 
found significant variations in residents’ preferences 
for accessible facilities in a city. The finding reveals 
that preferences for residential choice depend on 
many factors. Residents are willing to pay for easily 
accessible facilities which could be observed in the res-
idential land value contour model of GIS. 
 
Keywords: Accessible facilities, contour model, neigh-
bourhood preferences, residential land value. 
 
LAND is one of the essential needs on earth for all living 
beings. Human beings require land for living, working 
and many other socio-economic activities, either directly 
or indirectly1. Urbanization drives urban sprawl, and 
pushes up the value of land and the cost of service deli-
very for all2. Urbanization rate indicates the fact that the 
population is growing at a fast pace; therefore, demand 
for residential land would be more in and around urban 
centres. Due to limited availability of such land within 
urban areas, land value is scaling new heights rapidly 
causing property values to increase beyond logical limits 
in both residential and commercial segments. Land value 
is affected by demand factors, such as views, amenities, 
proximity to facilities, transport, etc.3. Knowledge of the 
factors affecting land value is an important advantage in 
identifying the future of urban development and antic-
ipating probable changes. 
 The land value is a function of various physical, envi-
ronmental and psychological factors in an urban area. 
Since the value of land is unique, it is often difficult to 
identify the appropriate factors that might explain differ-
ent land values. Land is a heterogeneous good that is 
comprised of a bundle of unique features reflecting not 
only its location, but also other facilities and amenities 
such as quality of the neighbourhood and infrastructure4. 

Understanding of the factors influencing residential land 
value would enable policymakers to allocate more effi-
cient residential land use. It also helps local governments 
and private utility providers in decision-making to moni-
tor new developments and activities in the land market to 
build a complementary infrastructure for development. 
The spatial land value model would rationalize the valua-
tion approach for different locations. It would be helpful 
in land-use proposals, real estate growth estimation, and 
improvement of government revenue. Thus, there is a 
need to work on land value and explore its spatial mor-
phology. In-migration over the last decades has increased 
the demand for residential land in urban areas. Unfortu-
nately, access to land via the government functionary has 
not kept pace with demand. The selection of land for  
residential purposes is dependent on its location and other 
allied benefits. The present study, therefore, seeks to  
unravel the main factors influencing residential land  
value, and their explanatory spatial and non-spatial  
determinants in residential land value estimation. 

Research objective and methodology 

A literature review shows factors having impact on urban 
residential land value. Empirical studies on urban land 
value have worked on various functions with spatial and 
non-spatial determinants. After understanding the role of 
urban facilities for neighbourhood preferences, this study 
examines the relationship between these facilities and 
their land value morphology. Therefore, the objective of 
the study is to calibrate neighbourhood preferences in an 
urban residential land value contour model. The smallest 
planning unit below 5000 population is conceived as a 
housing area. The hierarchy of urban development de-
fines neighbourhood as a housing cluster for population 
of 5000–15,000 with minimum infrastructure provision. 
This study analyses the relationship between residential 
land value and identified six urban facilities functioning 
as factors for land value establishment. First, we show 
that ways in which neighbourhoods are perceived and 
how residents have widely differing demands regarding 
the extent and distinctive facilities for their own  
neighbourhood, with the case example of Bhopal city, 
Madhya Pradesh (MP), India. Second, we highlight the 
importance of facilities in structuring residential land 
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value, which is the reflection of neighbourhood prefe-
rences. We conclude with suggestions as to how neigh-
bourhood demands might be incorporated into the urban 
residential land value contour model. 
 Land value data of residential colonies published by 
the District Collector were collected to assess residential 
land value morphology for Bhopal city. This value is also 
known as Circle Rate, which might be different from the 
market rate for some locations. Collector value is the sta-
tutory published unit value of land and buildings of  
different uses. It was observed that only access to arterial 
roads had been accounted for in the premium on land 
values. The study identifies six factors responsible for the 
determination of residential land value and follows an 
approach to explore the relative contribution of these fac-
tors on residential land value of Bhopal city. Priorities of 
recent buyers from all municipal zones were identified 
for the six factors during selection of residential land. 
This was a significant phase, involving consensus build-
ing among buyers’ perceptions to find their combined 
opinion. Land values of all 3111 urban residential colo-
nies of Bhopal, which were listed in the published Collec-
tor land value sheet of 2019–20 were considered. The 
land value date were synthesized into the attribute table 
of Geographic Information System (GIS). Spatial analysis 
was performed using ArcMap 10.1 GIS software. Satel-
lite images were collected from Google Earth at 500 m 
elevation to identify the location of residential colonies 
and facilities. These images were geo-referenced in 
WGS_1984_UTM_Zone_43N projected coordinate sys-
tem; Transverse_Mercator projection; GCS_WGS_1984 
Geographic Coordinate System; D_WGS_1984 Datum; 
Greenwich Prime Meridian and Degree Angular Unit. 
The relationship between residential land values of colo-
nies was measured separately with each identified factor. 
The study examined the influence of different factors in 
terms of their range and threshold. A land value contour 
model was prepared in GIS, which could be useful to  
examine the residential land value morphology around 
the identified factors. We studied the significant role of 
the contour model in urban land value assessment. The 
spatial pattern of residential land value in urban areas 
could be elaborated with the proposed model. 

Bhopal city 

Bhopal city is located on the hilly terrain in central India 
(Figure 1). National and State Highways link this city to 
many large cities of the country. Bhopal is connected by 
the broad gauge railway line to other metros and is also 
served by regular air services to Mumbai, Delhi and  
Indore5. Bhopal city is a fascinating amalgam of scenic 
beauty, old historic sites, educational and modern urban 
planning. It is the administrative and political nerve  
centre of MP. Nestled among lakes and hills, it is sur-

rounded by forests and poor agricultural land. The city 
has more than 1.8 million population and covers an area 
of 285.9 sq. km. 
 Development in Bhopal and surrounding areas has 
been rapid since the last decade. The city grew mostly in 
the southeast direction along the national highway 46. 
Not only the central area of the municipal boundary of 
Bhopal, but also its hinterland are considered prime resi-
dential areas. The natural diversity and greenery of the 
city attract migrants. These migrants increase population 
growth which requires additional land for their living. 
The rise in demand for land resulted in a rise in land value. 
Rapid development also accelerated the urbanization 
process yielding the growth rate of economic invest-
ments, trade and industry. Bhopal was notified as having 
the second most dynamic residential value in Residex for 
2011 by the National Housing Bank of India. The city has 
been continuously listed in the top ten cities of Residex 
till 2019. The cost of residential buildings has recorded a 
maximum increase, indicating that Bhopal is fast emerg-
ing as one of the major residential real estate investment 
hubs in the country. 
 Bhopal is divided into 14 zones, which are further sub-
divided into 70 wards. The city has four distinct town-
ships: BHEL Township, T.T. Nagar, Bairagarh and 
Fringe Area Development, surrounding the old city and 
its peripheral areas. The areas between these four town-
ships are moderately inhabited. The existing core of the 
city and its surroundings is the hub of all activities and is 
the most congested area. The central area has a uniform 
skyline and forms a confined residential neighbourhood. 
Authorized residential colonies located within the munic-
ipal area are well connected with prominent city-level 
amenities. The economic class of inhabitants could be 
identified with their housing typologies in a neighbour-
hood. The inner city neighbourhoods have a majority of 
Muslim population, while the Hindu community lives in 
new Bhopal and the outskirts. The planned residential  
colonies have demarcated public and open spaces. On the 
other hand, unauthorized colonies are lacking neighbour-
hood-level facilities. Land values of colonies which are 
away from the city core and lack basic urban services are 
found to decrease. 

Literature review 

Modern studies on the impacts of agglomeration in urban 
centres and of the value of new infrastructure provision 
apply land values to measure the benefits of a certain fea-
ture, be it an infrastructure project or spillover induced by 
proximity to other firms, markets and workers6. Land 
values are associated with many factors, not only envi-
ronmental conditions but also government policies and 
factors of socio-economic value7. These factors have been 
explored in many studies and their impacts elaborated using
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Figure 1. Location map of Bhopal city, Madhya Pradesh, India. 
 
 
different tools and techniques. Due to the importance of 
land in the overall welfare of any nation, change in land-
value pattern has engaged the attention of both academic 
and professional communities over the last 30 years, nota-
bly in the UK, USA and Australia8. Extensive studies have 
been carried out on the various determinants of land values. 
 Dutt and Khan9 analysed the spatial pattern of land 
values in Akron, USA, in relation to the general land-use 
situation, and to identify the major factors influencing 
land values in the city considering lot size, building value 
and distance from the central business district (CBD) as 
land-value determinants. Competitive bidding for land 
determines the urban land-use pattern10. In the long run, 
this competitive allocation process results in a tendency 
for the overall land-use pattern to adjust, so that each  
location is occupied by the activity which can pay the 
highest rent11. A location has its potential utility for each 
type of activity which could be measured by willingness 
to pay rent for the use of a location12. Neoclassical mar-
ginalist models implicitly assume that every land has its 
specific requirement of location depending upon the  
activities. The land uses which demands proximity to the 
centre of the city or away from the city will bid high for 
the land required for a specific activity13. The Burgess10 

model provides a degree of explanation of a bid-rent 
theory which was derived from empirical observations on 
the way in which the city of Chicago, in USA had devel-
oped. As such, it is a hybrid of idealized land-use patterns 
and urban social structure with a strong emphasis upon 
residential areas. Hoyt10 in a study of American cities on 
rent levels of residential areas reveals the importance of 
sector form of development. The main difference between 
the Hoyt and Burgess models is that the former consi-
dered direction as well as distance from the CBD to be 
important in determining land use. Harris and Ullman10 
extended Hoyt’s subtle recognition that the CBD was not 
the only focus of activities, and made it explicit in their 
multiple nuclei model. It implies that a city has a cellular 
structure within which several specialized areas deve-
lop10. The diagrammatic model of Mann draws heavily 
upon the concentric zone and sector models, but it makes 
passing reference to separate and more specialized 
areas13. 
 The uneven distribution of land values has attracted 
numerous studies as dynamic urban development has 
continuously challenged the understanding of the pattern 
of land-value distribution and the determinants underlying 
these patterns. In the early 20th century Chicago, 75%  



RESEARCH ARTICLES 
 

CURRENT SCIENCE, VOL. 119, NO. 6, 25 SEPTEMBER 2020 1004

of land value variations was explained by the distance  
variables alone. In the 1960s, however, distance variables 
could only explain 10% of the land value variation in 
Chicago14. According to Miller and Geltner15, real-world 
cities are not purely monocentric; they have other major 
activity areas besides the CBD. Large cities are sprinkled 
with neighbourhood business districts (NBDs) that serve 
the needs of local communities. The distance variable 
alone explained 62% of the variations, while addition of 
the other two variables only increased the explanatory 
power to about 69% (ref. 15). Recently, more scientific as 
well as financial analyses have been carried out to esta-
blish more relevant factors controlling land value, other 
than distance to the city centre. Land value around nodes, 
inter-state access points or light rail stops increases the 
most as long as zoning and other land-use regulations 
permit more intensive development around such sites16. It 
was reported that the actual residential land value func-
tion can exhibit complex curvilinear shapes13, and hence 
land values may not automatically decline with distance 
from the CBD alone. 
 The land value function is dependent on many factors 
which help in the mapping of land value. Many studies 
have discussed several factors having an impact on land 
values. The relationship between transport service and 
property values in Enugu, Nigeria, was studied in 2002, 
while the negative impact of waste dump sites on rental 
values of residential properties was assessed in 2007 (refs 
17, 18). Kauko19, Dowell and Monkkonen24 assessed  
urban land market behaviour with respect to distance 
from facilities. Morandé et al., shed light on variables 
that drive vacant land in Santiago, Chile. Oduwaye 
examined the spatial variation of residential land value in 
Lagos Metropolis, Nigeria, with the accessibility of 
neighbourhood facilities. Tamba et al. examined neigh-
bourhood factors for their impacts on urban land value in 
Freetown, Sinerra Leone. Saefuddin et al.7 prepare a land 
value model based on spatial determinants for the case of 
South Tangerang, Indonesia7. Uju and Iyanda23 did com-
parative analysis among 21 spatial and non-spatial deter-
minants with residential land value. Emoh et al.8 
examined various determinants of residential land value 
in Onitsha, Nigeria. Studies have listed a set of factors 
that have been commonly used in property valuation re-
search7,8,19–23. These factors are social, physical, econom-
ic and environmental19–22. The impact of regulatory 
provisions and allied taxes for residential development on 
land value has also been explained7,8,19,20,24. The impact 
of factors on residential land has been statistically 
mapped in terms of their accessibility7,8,17,19–26. Based on 
the literature review considering different nations, six 
factors having an impact on residential land value have 
been identified (Table 1). 
 Environmental and social characteristics, public facili-
ties and related infrastructure are often used as the expla-
natory variables in land-value models. A study of the 

land-value model shows that the coefficients of these  
factors varied from place to place. The most influential 
factors were distance from the highway, arterial road and 
public facilities. The study of residential land value is 
significant with respect to its spatial variation. There are 
tremendous research opportunities regarding factors of 
residential land value determinants. 
 Earlier studies found the relationship between land 
value and its factors using statistical methods. Since the 
early 20th century, three approaches to estimate the mar-
ket value of properties have been refined through the 
years and variations developed for specific appraisal 
problems27. These property value estimation approaches 
are: (i) sales comparison approach; (ii) cost approach, and 
(iii) income approach. To analyse the land value data, sta-
tistical approaches such as regression models are useful 
for cases having influencing factors on land value. Other 
studies highlighted ordinary least square (OLS) regres-
sion lacking the ability to consider spatial effects, which 
then led to biased and inefficient estimations28. Geogra-
phically weighted regression (GWR) provides an alterna-
tive approach for analysing spatial data, including land 
values7. Spatial effects could be highlighted through dif-
ferent analysis techniques of the GIS tool. Accessibility 
and proximity level are over analysed through travel-time 
thresholds with the use of a distance decay function. 
 The literature review shows that spatial as well as non-
spatial factors determine land value. Some determinants 
are significant at the city level, while others function well 
 
 
 

Table 1. Factors influencing residential land value 

Factors 
identified 

 
Source of identified factors 

Airport Bhargava (2013), Goffette-Nagot et al. (2009)29, 
Kauko (2003), Olayiwola et al. (2006) 

Bus stops Bhargava (2013), Emoh et al. (2013), Goffette-
Nagot et al. (2009), Kauko (2003), Oduwaye (2009), 
Ogbuefi and Egbenta (2002), Olayiwola et al. 
(2006), Tamba et al. (2011) 

Hospitals Dowall and Monkkonen (2007), Emoh et al. (2013), 
Kauko (2003), Oduwaye (2009), Ogbuefi and 
Egbenta (2002), Olayiwola et al. (2006), Saefuddin 
et al. (2012), Tamba et al. (2011), Uju and Iyanda 
(2012) 

Malls Bhargava (2013), Dowall and Monkkonen (2007), 
Emoh et al. (2013), Goffette-Nagot et al. (2009), 
Kauko (2003), Olayiwola et al. (2006), Saefuddin  
et al. (2012), Uju and Iyanda (2012) 

Railway station Bhargava (2013), Emoh et al. (2013), Kauko (2003), 
Morandé et al. (2008), Olayiwola et al. (2006) 

Schools Bhargava (2013), Dowall and Monkkonen (2007), 
Emoh et al. (2013), Goffette-Nagot et al. (2009), 
Kauko (2003), Morandé et al. (2008), Oduwaye 
(2009), Ogbuefi and Egbenta (2002), Olayiwola et 
al. (2006), Saefuddin et al. (2012), Tamba et al. 
(2011), Uju and Iyanda (2012) 
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at the neighbourhood and plot level. Six spatial determi-
nants were identified having a significant role at the local 
level and providing facilities for the neighbourhood  
(Table 1). Geometrically, there are point factors, line  
factors and polygon factors. The influence of point fac-
tors are discussed with two dimensional concentric buf-
fers. Whereas, influence of line and polygon factors could 
be explained by three dimensional contours. This study 
assesses land value with respect to point factors function-
ing as a magnetic focal point at the city or local level. Six 
such identified point factors having an impact on land 
value, including neighbourhood facilities are: (i) airport, 
(ii) bus stops, (iii) hospitals, (iv) malls, (v) railway sta-
tion and (vi) schools, which were compared with urban 
land values for the case of Bhopal. 

Land value assessment and results 

Analysis of the relationship between neighbourhood  
preferences and residential land value was performed in 
three steps. Published Collector land value was the data 
source. First, facts regarding land value disparity were 
observed based on statistical trend assessment of data in 
the last two decades. Secondary data were validated with 
the perception of recent residential land buyers by a com-
parative assessment of the land value dataset. Priorities of 
buyers were examined through a stratified sample survey 
of recent buyers in the second step. Descriptive statistics 
gives a cross-sectional view on market conditions in 
terms of property and land-value effects. A contour  
model with 3111 residential locations was prepared in 
GIS, which also decreased the spatial descriptive beha-
viour of land value in the third step. The identified point 
factors were scrutinized with respect to the contour  
model. 

Chronology of residential land value 

Residential land value data since 2011 were collected 
from the District Collector. This gives land and property 
values for residential and commercial properties. Land 
values are given with their respective colony, society or 
location names in a data sheet under the municipal wards 
of Bhopal. Land value data of the last two decades were 
reviewed to assess their spatio-temporal changes. The  
data revealed that the land value of a particular location 
changes proportionally independent of any rational or 
theory. Land values of public non-marketable properties 
and slums under bridges were also noted. The increase in 
land value due to proximity of road for commercial and 
residential land use is the same, whereas the public pre-
ference for both is not same. Land speculations due to  
infrastructure development were not projected. The dis-
trict collector land value remains same irrespective of in-
fluence of identified factor. This suggests that secondary  

data from the District Collector are different from the 
ground reality and follow a conventional approach of 
land-value projections. 
 Thus, there is a need to review land value data spatially 
and revisit the facts observed, which are not similar to 
urban residential land market. Buyers’ perceptions  
towards different factors might play a significant role in 
land value-related research. Residential land buyers wish 
to pay an additional amount for the necessary facilities. 
Therefore identification of factors having an impact on 
land value and their spatial relation might contribute to 
land valuation research. A GIS-based approach to prepare 
a land value contour model has been proposed here with 
six identified factors that function as neighborhood facili-
ties. 

Priority of residential land buyers 

Bhopal Municipal Corporation has been classified into 14 
municipal zones. Five recent residential land or property 
buyers from each zone were surveyed to distinguish their 
preferences among the six identified factors during land 
purchase. Their opinions regarding the importance of fa-
cilities were grouped in four classes, viz. not important, 
fairly important, important and very important for the 
identified factors based on the ‘Likert scale’. Percentage 
frequency distribution for each factor in the four different 
scales of priority was calculated (Table 2). 
 All identified facilities were considered important for 
the selection of residential land in the recent buyers’  
preferences. Bus stops, hospitals and schools were prime 
facilities during the selection of residential land, while 
distance from the airport was least important for the buy-
ers. Other factors were also considered at the time of  
residential land selection to finalize affordable land value 
by a buyer. The list of factors might also increase, which 
has an impact on land value. These factors might vary for 
different cities; therefore, public and stakeholder consul-
tation should be incorporated for the selection of factors 
and validation of data before land-value mapping and 
model preparation. 

Land value contour model 

After preparing the city base map, a point-shape file for 
colonies was created. It had 3111 residential colony 
points to locate different land parcels in Bhopal. A land 
value contour elevation was generated with the help of 
GIS with residential land value colony points. The  
elevated land value contour presents the variation of resi-
dential land value in different locations within the Bhopal 
municipal area. Land value contour elevation is useful to 
assess the relationship between the identified factors and 
their surrounding residential land value. The contour  
elevation model was prepared in three analytical 
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Table 2. Percentage frequency of Buyers’ preferences 

 
Factors 

Factors preferred for residential land selection (%) 

Very important Important Fairly important Not at all important 

Airport 5.71 12.86 27.14 54.29 
Bus stops 28.57 32.86 34.29 4.29 
Hospitals 24.29 25.71 45.71 4.29 
Malls 8.57 20.00 64.29 7.14 
Railway station 15.71 22.86 47.14 14.29 
Schools 20.00 42.86 35.71 1.43 

 
 

 
 

Figure 2. Land value contour for residential land. 
 
 
stages: (1) create a TIN file in ArcMap; (ii) TIN to shape 
file in ArcMap and (iii) 3D modelling in ArcScene of 
GIS. TIN-file was created from a colony point file with 
the help of a 3D analyst tool which works on the triangu-
lar projection system. This could be converted into a con-
tour shape file having a contour line of residential land 
value. The triangular surface could be developed by con-
verting the TIN file into a shape file using the surface 
contour tool. Finally, the land value contour model was 
prepared by inserting base heights of Z-value in the layer 
property (Figure 2). 
 Land value contour ranges from Rs 2.2 K per square 
metre to Rs 110 K per square metre. Only two colony 
samples had land value more than Rs 100 K per square 
metre. These sample colonies have been proposed for 
commercial use in the new land-use plan 2031 of the 
Bhopal development plan. The land value range was 
grouped into four classes of size Rs 25 K each. The ele-

vated land value contours were vertically divided under 
the four classes of Rs 0–25 K, Rs 25 K–50 K, Rs 50 K–
75 K and Rs 75 K–100 K (Figure 3). 
 Point shape files for identified factors were also pre-
pared. The school shape file had maximum points,  
while the airport shape file had only one location point. 
The land value of location points of six factors were 
represented by contour’s elevation. Therefore, high alti-
tude contours present high land value. Therefore, factor 
points having high residential land value in the surround-
ings were elevated at higher altitude contour. Each factor 
point was recognized with its land value contour to clas-
sify the samples into classes of Rs 0–25 K, Rs 25–50 K, 
Rs 50–75 K and Rs 75–100 K (Figures 4 and 5). 
ArcScene application of GIS was useful to perform the 
exercise of contour modelling and its presentation. 
 Location points of all factors were classified within 
these four land-value classes according to the spatial land 
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Figure 3. Land value classes for different contour levels. 
 
 

 
 

Figure 4. Bird’s-eye view of location points of six factors. 
 

value contour. The percentage frequency distribution of 
factor points was calculated for all four classes (Table 3). 
The four-classes were assigned weights from 1 to 4  
according to the increase in residential land value. Based 
on percentage frequency and assigned weight, weighted 
mean values were calculated for each factor (eq. 1). 
 
 WMf = (Pc1 × 1 + Pc2 × 2 + Pc3 × 3 + Pc4 × 4)/100, (1) 
 
where WMf is the weighted mean of a factor and Pcn is 
the percentage frequency of the nth class. 
 The weighted mean value of a mall was maximum, 
which suggests that a mall or market place is highly  
preferred for the selection of residential land. Land value 
around a mall is comparatively higher than the other  
factors. Commercial area, convenience shopping and  

other alternatives could be proposed with a residential 
project development to attract more buyers. Similarly, 
willingness to pay was higher for bus stops, as they  
provide easy access to other places in the city, while it 
was very low for the airport. The influence zone of air-
port is beyond the city limit. However, only a fraction of 
population enjoys its benefit. Other factors could be 
compared according to their weighted mean value, sug-
gesting the preferences of buyers for residential location 
selection. 

Results and conclusion 

Here we have studied the factors influencing residential 
land value. We found that people were willing to pay an
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Figure 5. Elevated factor points on land value contour. 
 
 

Table 3. Weighted mean value of factors 

 
 
Factors 

 
 

Sample points 

Percentage frequency distribution  
 

Weighted mean 0–25 K 25–50 K 50–75 K 75–100 K 
  

Airport   1 100  0  0 0 1.00 
Bus stops  185  17 55 22 6 2.17 
Railway station    4  50 25 25 0 1.75 
Malls  15  13 47 40 0 2.27 
Hospitals 111  33 47 18 2 1.89 
Schools  77  53 36  9 1 1.56 

 
 
additional amount for residential land if it had easy and 
economic access to the neighbourhood facilities. The  
selection and preference of factors for residential land by 
buyers were also different. It depended on the buyers’ 
personal requirements and affordability. The develop-
ment of roads, commercial areas, college or university, 
access to public transport, provision of basic amenities, 
social infrastructure, transportation connectivity, envi-
ronmental quality and recreational facilities were the  
governing factors for the high residential land value in 
the cities. The study findings can be discussed by answer-
ing the following questions: (i) What are the factors  
having an impact on land value? (ii) What is the role of 
the contour model in urban land value assessment? (iii) 
What is the spatial pattern of residential land value in the 
urban area of Bhopal city? 
 The influencing factors of residential land value could 
be divided into five aspects, i.e. location, transportation, 
environmental, social and administrative factors with 
measurable qualitative variables and non-measurable 
quantitative variables. Thus, selecting the significant  
factors, which are comparable with the land values, is 
important in residential land value model-building. The 
factors selected were facilities like schools, convenience 
of bus stops, access to malls, hospitals, distance to rail-
way station and airport. These factors have significant 
impact on land value in residential colonies. 
 The present study provides insights into the spatial 
structure of land value using the contour model. The 
model has three-dimensional behaviour which presents 

the elevated surface morphology for a dataset. A contour 
model could be prepared in a GIS platform with land  
value dataset. Comparative spatial assessment for land 
value could be made with reference to the location of  
the neighbourhood facilities and other factors. It was  
observed that land values show a discrepancy within one 
municipal zone and between zones, with most of the  
expensive land parcels in the city centre. The higher  
altitude of land value contour along the arterial and sub-
arterial roads suggests that the city has concentric growth 
in urban centres, while it follows a radial pattern of 
growth in suburban and peri-urban areas. Repeated rede-
velopment in the city core increases land value exponen-
tially, as it provides new opportunities each time. One 
could also easily find economic land parcels whose land 
values were less than those of some parcels in peripheral 
areas of the city, reflecting the variation in property values 
in the central town. The contour model could portrait well 
the uneven distribution of land values in different loca-
tions of a city. The elevated factors on contour morpho-
logy could be compared with factor density per unit area. 
This comparative study of land value and geographical 
location of factors might be mapped and a numeric regres-
sion model could also be prepared. The proposed contour 
model is useful to estimate the land value of a location 
based on accessibility to neighbourhood facilities. 
 Spatial variables, especially distance to the city centre, 
were also important in shaping land-value morphology. 
The key drivers for growth of Bhopal city are its rich  
historical background, new state capital and industrial  
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establishment. The central retail market and service sec-
tors have highest buyer preference. Residential land par-
cels are more expensive in the west and southeast than in 
north Bhopal. Land value is very high in close proximity 
of a mall, while least near an airport. Comparative study 
of land value of a location and its accessibility to differ-
ent facilities would be useful for an explanation of spatial 
land-value patterns. It will also be beneficial for inves-
tors, planners, residential developers and policy-makers 
in the decision-making processes. 
 Lack of a large, complete, accurate and representative 
dataset is one of the major limitations of the contour 
model. Bhopal functions as an educational hub and com-
mercial centre for its region. There are many focal points 
within the city limits that attract people as potential  
residential land. It was observed that land near conveni-
ence shopping had higher value than other areas. The  
spatial representation of land value through the contour 
model highlights Bhopal as a polycentric city. The city 
model does not perfectly fit the concentric theory of bid 
rent. More accurate and dense land-value data points and 
information are required for the preparation of land-value 
morphology. Land value has a dynamic characteristic. 
The comprehensive-land value variation is not only from 
spatial characteristics, but also justify the temporal 
changes. Authorities should be equipped with advanced 
GIS software and other technical aids to improve the land 
valuation method. The present conventional approach of 
valuation adopted by the district administration ignores 
the land-value impact factors. GIS-based tools could  
improve the accuracy of measurement and efficiently  
accomplished land valuation. Moreover, GIS capabilities 
not only facilitate the organization and management of 
geographic data, but also enable researchers to take full 
advantage of location information contained in the data-
bases to support the application of spatial statistical and 
spatial econometric tools. A more accurate approach of 
land valuation is needed to increase government revenue 
and the increased accessibility to the citizens. 
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