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Abstract. Increased visitor arrivals and improved work opportunities in the discussed destinations
resulted in infrastructural development and settlement movements, culminating in the urbanisation
of the locations. As a result of increased tourist flows and growing economic dependency on the
tourism sector, the accommodation and other tourist infrastructure have contributed to a change in
built-up areas considerably in tourist areas. Most green spaces in environmentally vulnerable loca-
tions are being filled with concrete due to a lack of appropriate spatial development guidelines, while
urban areas are losing their authentic aspects. The paper attempts to understand spatial sustainability
through the measures of land consumption rate and land-use efficiency in various types of tourist
places. As a result, the study concludes that there is a strong link between growing urbanisation and
changing visitor arrivals, as well as population change, and tourism has a substantial influence on
spatial sustainability.
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1. INTRODUCTION

The travel and tourism industry grew at a faster rate than the world economy, at
a rate of 3.9% (WTTC,! 2019). It has generated one in five new jobs over the last
five years with a 10.4% contribution to the global GDP (WTTC, 2019). Tourism is
also represented as a spatial interaction between three regions —tourist generating
regions where tourists start their trip, transit regions facilitating travel, food and
lodging establishments, and tourist destination regions as places to supply tourism
products and serves as the main motivations for undertaking trips (Leiper, 1979).
Among those three, tourist destination regions are the places of various attractions
and tourism activities that serve as the main motivation for tourists to visit.
A tourist destination is considered to be the focal point for tourists for the quality
of experience, tourism providers for marketing, and local residents for quality of
life. In addition, tourism acts as a catalyst for the development of a destination
in generating income, employment, foreign investments, conservation of heritage
and eco-sensitive areas, and improving quality of life (Pechlaner et al., 2020).
Hence, such destinations are economically dependent on tourism to a significant
extent and the development is shaped by tourist flow. By dint of the perceived
economic contribution of tourism, countries have adopted tourism development as
an important and integral element in their development strategies (Jenkins 1991a,
p. 61), which is primarily seen as the symbol of progress and modernisation,
especially in developing countries (Roche, 1992; Sharpley, 2019, p. 566).

In developing countries like India, tourism has a vital role in boosting economic,
social and cultural development. The travel and tourism sector is considered to be the
largest service sector in India with total contributions of 9.2% to GDP and 8.1% to
employment (FICCI,> 2019). According to WTTC, India moved forward from 52nd
rank in 2015 to 34th rank in 2019 in travel and tourism competitiveness, with great
performance scores in cultural resources and business travel, business environment,
natural resources, and price competitiveness but the lowest performance in tourist
service and infrastructure, environmental sustainability, and ICT readiness. A 2018
economic impact report by the World Travel and Tourism Council (WTTC)
mentioned that India was expected to establish itself as the third-largest travel
and tourism economy by 2028 in terms of direct and total GDP.* After the effect
of the economic crisis in 2009, many initiatives such as Incredible India, Athithi
Devo Bhava, and Swadesh Darshan Scheme have been initiated, maintaining India
as an attractive and tourist-friendly destination, in order to boost the economy

! WTTC — World Tourism and Travel Council

2 FICCI — a business organization working on market trends, and policy recommendations in
various sectors in India

3 GDP — Growth Domestic Product is a standard measure of the added value created through the
production of goods and services in a country during a period.
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(Jaswal, 2014; Pandey and Mishra, 2017). Additionally, such push factors as an
increase in disposable incomes, new forms of tourism, easier means of transport
and communication through technological developments, and the desire of people
to travel for leisure and recreation has bound tourism to grow rapidly. In 2017,
59.7% of tourist arrivals were for the purpose of leisure, holiday and recreation
followed by business and professionals with 13.6% (MoT,* 2017). Also, 2017 was
aremarkable year for India, with 10.04 million foreign tourists for the first time with
a sharp growth rate of 14.7% from 2016 which remained steady until the COVID-19
outbreak. Such growth trends of tourist arrivals pressured the destinations to
develop infrastructure such as hotels, restaurants, theme parks, resorts, and other
tourism infrastructure in order to accommodate the tourists and boost the economic
benefits. In addition, improved work possibilities in the tourist industry have
resulted in population movement to the locations. As a result, there was a dramatic
increase in land consumption and changes in land cover and land use in tourist
areas for the last decade from 2009 to 2019, caused either directly or indirectly by
tourism development. Most green spaces in eco-sensitive areas are being filled with
concrete, while urban areas are losing their authentic look due to a lack of proper
guidelines for planning and monitoring tourist destinations. Furthermore, challenges
like congestion, crowding, trash, damage to religious and heritage monuments,
pollution, and overburdened infrastructure are visible, resulting in lasting effects
on tourism landscapes. The degrading visual appearances may affect the quality of
experience for tourists and quality of life of residents as well. As a result, tourism is
viewed as a danger to local sustainability with uncontrolled consumption patterns in
the tourism sector, which could be a phenomenon of overtourism.’

As a result, it is expected that the tourist industry shall consume a substantial
amount of land, resulting in additional effects on inhabitants, particularly in places
that rely heavily on tourism for economic advantages. Butler’s evolution theory
of tourist regions (1980)° also addressed the relationship between changing tourist
arrival numbers and the changing phases of the development of an area, hence the
assumption in this study is legitimate. The spatial sustainability’ of each destination
is evaluated using indicators supplied by the Global Human Settlement Layer
(GHSL) to quantify land consumption and land-use efficiency, recommended SDG
indicators for implementation of 2030 Agenda® (United Nations, 2017; UN-Habitat,
2018). Moreover, it is underlined that though tourism is mentioned specifically

4 MOT — Ministry of Tourism, Government of India.

5 Overtourism — Excess tourist inflow beyond the carrying capacity and its impact on the destinations
disturbing the quality of life of residents or visitors.

¢ Butler’s evolution theory — it explains the six stages of development from exploration to consoli-
dation, and further to the rejuvenate or decline stage, with an increasing number of tourist arrivals.
7 Sustainability — the optimal use of resources without compromising the needs of future generations.
8 2030 agenda —a 15-year-long action plan launched in 2015 with 17 sustainable development goals
for a better and more sustainable future for all.
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in SDG goals 8, 12 and 14, it has the potential to contribute to other goals of
sustainable development (Meuleman, 2020), and, hence, the linkages of sustainable
tourism and sustainable development are partial and incomplete (Rasoolimanesh
et al., 2020) until they are addressed. One such key issue to address is the influence
of tourism on the spatial sustainability of tourist destinations and, therefore,
additional indicators are introduced for the case of tourism destinations. In addition,
the need of monitoring the spatial sustainability of destinations is stressed in this
study under SDG 11 (i.e., Sustainable Cities and Communities) along with its
impact on sustainable tourism, in order to achieve sustainable development.

The structure of the paper contains five sections in sequence. The first section
is an introduction addressing the concern and needs of the study. The second
section discusses the facts and findings from a literature review. The third section
discusses the data collection methods, data processing, and quantitative measures
used for the study. The fourth section provides results and a discussion of the
findings in the study. The fifth section is a conclusion providing a brief summary,
recommendations, and the further scope of the research.

2. LITERATURE REVIEW

Tourism has a specific potential to protect the environment, shape spatial structures,
and improve social challenges along with elevating the economy of a destination.
As a result of the growth in tourist arrivals, destinations transform natural
spaces into concrete spaces, through the development of tourist facilities such as
accommodation facilities, restaurants, information centres, resorts, etc., shaping the
built-up area in different stages of development (Gilbert, 1989; Christaller, 1939,
Stansfield, 1978; Butler1980). Evolutionary models such as the resort or destination
life cycle models (Gilbert, 1939; Defert, 1954; Christaller, 1964; Plog, 1973; Butler,
1980; Hovinen, 1981; Haywood, 1986; Hovinen, 1982; Young, 1983; Choy, 1992;
Getz, 1992; Agarwal, 1992; Goncalves and Aguas, 1997), morphological models
(Weaver, 1993; Barrett, 1958; Meyer-Arendt, 1990, p. 40; Stansfield, 196; Lavery,
1971) have proved the existence of a relation between tourist arrival growth and the
spatial development in a destination. However, the relationship between tourism
and the physical environment is reciprocal. Intensified tourist flow results in an
accelerated growth of a built-up area which leads to issues of uncontrolled and
unplanned growth (Anbalagan, 1993), which in turn may lead to degrading the
attractiveness, which may further affect the visitor experience. Overtourism and
overdevelopment, forms of unsustainable and unregulated tourism, are two major
phenomena threatening a destination’s sustainability (Butler, 2019), which may
induce the issues such as water scarcity, land scarcity, pollution, land degradation,
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exploitation of forest resources, etc. There has been a considerable discussion on
such negative impacts of tourism on the natural and socio-cultural environments
since the 1970s. To address all such issues, the sustainable development approach
has also been discussed widely in tourism (Lane, 1991, p. 2; ETB, 1991; UNWTO,
1993; Godfrey, 1993; De Boer, 1993; Butler, 1996; Hunter, 1997, pp. 860—862;
Adillon, 2019). The sustainable tourism that arose from Agenda 21 (UN, 2000)
with the purpose of eradicating poverty mostly focused on the sustainability of
tourism as an economic activity. Later, the 2030 Agenda (UN, 2015) highlighted
sustainable tourism to combat water scarcity and pollution, strengthen cooperation
on desertification, dust storms, land degradation and drought, and promote
resilience and disaster risk reduction, reflecting the targets of SDGs 8, 12, and
14 for achieving Sustainable Development. However, the influence of tourism on
other goals is rarely discussed. Meuleman (2020) stated that “As a priority, it is
convenient to evaluate or formulate metrics for objectives 8, 12, and 14, which have
been identified as those in which tourism plays an important role. However, it will
be appropriate to address all SDGs because tourism directly or indirectly affects all
of them, and in turn, all the SDGs are interrelated.” Specifically, the influence of
tourism on SDG 11.3.1 which measures land consumption and population growth
pattern is not spotlighted. SDG 11.3.1 is targeted to monitor the utilisation of land in
urban areas through a ratio of Land Consumption Rate to Population Growth Rate
(LCRPGR). As mentioned in Butler’s theory of destination’s life cycle (1980), the
development stage has a huge impact on the transformation of a destination with
accommodation facilities, transport network, civic amenities, etc., which greatly
influences the built-up area and also may lead to urbanisation with the internal
migrant population. Therefore, there exists a strong relation between tourist arrival
growth and the utilisation of land. Hence, monitoring land utilisation using the
existing indicators recommended in SDG 11.3.1 may not provide the actual idea
in the case of tourist destinations. Therefore, this paper contributes to exploring
the influence of tourist growth rate on land utilisation rate and its efficiency for
achieving sustainable development.

3.STUDY AREA

India is diverse with different cultures, traditions, and many other natural attractions,
which creates an interest to make India a destination choice for tourists. It offers
a variety of destinations that include heritage sites, religious sites, nature-based sites,
and a combination of all of them, with different geographical characteristics such
as plain, hilly or mountainous areas that include rural areas, small towns, medium
towns, and large cities and metropolitan cities. It is one of the fastest developing
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countries with tourism as an important source for the economy, attracting a large
number of domestic and international tourists from around the world. The country
has witnessed an increasing trend in domestic tourist arrivals for the last two decades
with a CAGR’ of about 26.1% from 1997 to 2017. Foreign tourist arrivals witnessed
a CAGR of 8.26% from 1997 to 2017, following an increasing trend except for
marginal declines in the years 2002, 2009, 2012, and 2020. International tourist
arrivals are expected to reach 30.5 billion by 2028 (MoT, 2020). Tourism contributed
about 9.4% to India’s GDP in 2017 with domestic tourism alone accounting for
88% of the sector (MoT, 2017). The industry has been recognised as the fastest
growing sector in India with emerging tourism segments such as medical tourism,
pilgrimage tourism, eco-tourism, adventure tourism, heritage tourism, rural tourism,
and luxury tourism. The study selected around 20 popular destination areas with
varied topographies and tourism activities for the analysis.
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puducherry @ Nature based destination
Guruvayooy,® Nadu @ Religious destination
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Fig. 1. Location of selected destinations for the study

Source: own work.

The case studies are categorised based on the promoted experiences and
attractions in the destination through the Incredible India campaign assuming that
majority of the tourists visit to experience the same things in the same destinations.

® CAGR — compound annual growth rate is the mean annual growth rate of tourist arrivals over
a specified period of time longer than one year.
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Also, the destinations are categorised based on the size of the population defined
in URDPFI'" guidelines (2014). Areas with a population ranging from 10 lakh to
1 crore are defined as metropolitan cities, 5 to 10 lakh as large cities, 1 to 5 lakh as
medium towns, and 5000 to 50,000 as small towns. Also, there is an exception that
any urban area with a population of less than 5,000 may be called a statutory town.

Table 1. Profiles of case studies

Administrative Tvpe of Major
Destination boundary (State, P Tourism Terrain Category
Settlement ..
country) activity
Agra Uttar Pradesh, metropolitan | heritage and | plain heritage —
India city leisure metro city
Allahabad Uttar Pradesh, metropolitan | religious plain religious —
India city and heritage metro city
Badrinath Uttarakhand, statutory town | religious mountainous | religious —
India and nature rural town
Dharamshala Himachal small town religious mountainous | religious
Pradesh, India and nature, town
adventure
Gaya Bihar, India medium town | religious plain religious —
and heritage city
Guruvayoor Kerala, India small town religious plain religious—
town
Haridwar Uttarakhand, medium town | religious mountainous | religious —
India and nature city
Kochi (Cochin) Kerala, India large city heritage plain heritage
and leisure, — coastal
wellness city
Kodaikanal Tamil Nadu, small town nature and hill hill town
India leisure
Manali Himachal statutory town | nature and | mountainous | hill —
Pradesh, India heritage, a rural
adventure town
Mount Abu Rajasthan, India | small town nature hill hill town
Mussoorie Uttarakhand, small town nature and mountainous | hill town
India heritage,
adventure
Mysuru Karnataka, India | large city heritage and | hill & plain | heritage —
culture city

10 URDPFTI - Urban and Regional Development Plans Formulation and Implementation Guidelines
by Ministry of Urban Development, Government of India.
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Table 1 (cont.)

Administrative Type of Major
Destination boundary (State, P Tourism Terrain Category
Settlement . .
country) activity
Nainital Uttarakhand, small town nature and hill hill town
India heritage,
adventure
Puri Orissa, India medium town | religious plain religious
and culture — coastal
city
Shimla Himachal medium town | nature and | hill hill — city
Pradesh, India leisure,
adventure
Tirupati Andhra Pradesh, | medium town | religious hill & plain | religious
India and heritage —city
Udhagamandalam | Tamil Nadu, medium town | nature and hill hill town
(Ooty) India leisure,
adventure
Varanasi Uttar Pradesh, metropolitan | religious plain heritage —
India city and culture metro city
Vishakapatnam Andhra Pradesh, | metropolitan | nature and plain heritage
(smart city) India city heritage, — coastal
adventure metro city

Source: own work.

4. MATERIALS AND METHODS

4.1. Methodology

The study adopts an indicator approach to measure the land consumption rate and
land-use efficiency of the destinations. The indicator values are plotted to identify
the relationship and understand the spatial sustainability of the destinations. The
2030 Agenda goal devoted to sustainable cities and communities, i.e., SDG 11, has
listed many indicators to monitor at the city scale. Among them, land consumption
rate to population growth is specified as a Tier II indicator (method established
with poor data) as mentioned under SDG 11.3.1, which could be improved with
satellite data over a broad geographical area. In a way to recover the data deficits,
multiple dataset areas are developed to estimate urban expansion such as the Global
Human settlement layer (GHSL), Global Urban Land (GUL), and Global Artificial
Impervious Area (GAIA) (Liu, X. et al., 2020). However, the estimates from the
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mentioned datasets have not established any relationship between the function of
a city and spatial growth, which is important for understanding spatial sustainability.
Therefore, the indicators have been modified and additional indicators have been
introduced with a critical perspective on spatial growth in tourist destinations at
a city scale. The overall approach for the study is shown in the Fig. 2. The modified
approach is specifically applied to tourist destinations where tourism contributes
significantly to economic growth. In this approach, tourists are considered to be as
important as the residents for the expansion of the built-up area. In addition, tourists
are represented as temporary residents living for a short period creating significant
long-term changes in the destination. Finally, residents and tourists are equally
important stakeholders in the sustainable development of a tourist destination.
Therefore, it is assumed that the changing of a built-up area is related to changing
population and changing tourist arrivals in the destination.

( sl e GRS h Landuse thematic maps from Bhuvan ‘
for 1991, 2001, 2011 for 2005, 2009,2014,2019 Annual Tourist arrivals
l for 2009 and 2019
Interpolation for 2009 and Delineating the Clipping the landuse maps
2019 study area to study region in QGIS
l | ! . -
Builtup percapita _ . - Builtup per tourist
2009,2019 Mapping Built-up Extraction of built-up area 2009, 2019
surface from clipped Bhuvan maps
l (2005 - 2019) through GRASS software for l
2005, 2009,2014,2019
Landuse Landuse
efficiency (LUE) - . efficiency (LUE)
w.rt population Measuring the area of built-up surface for w.rt tourist
2005,2009,2014, and 2019
7
Population growth Land consumption Tourist growth rate
rate (2009 — 19) rate (2009 — 19) (2009 - 19)
l \
! !
Land consumption wrt population Land consumption wrt Tourist arrival
growth (LCRPGR) growth (LCRTGR)

Fig. 2. Methodology

Source: own work.
4.2. Data collection and pre-processing
Land use maps at a scale of 1:250000 for these destinations were collected from

Bhuvan!" (http://bhuvan.nrsc.gov.in) for the years 2005, 2009, 2014, and 2019.
The tourism activities were either concentrated or dispersed within or beyond the

' Bhuvan — a web-based platform launched by the Indian Space Research Organization to provide
geospatial data to the users in India.
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municipal boundaries of a destination and, therefore, a buffer of 10 km was also
considered from the municipal boundary of the destination. Thus, the collected land
use images have been clipped to case study areas with a buffer of 10 km. These raster
images are reclassified with pixel values representing built-up areas through GRASS
to extract only the built-up areas. The area of the pixels coming under the built-up
class within the selected regions has been calculated for specific years. Tourist arrival
data was collected for each destination from the statistics provided by the Ministry
of Tourism, Government of India. The population data was collected for 1991, 2001,
and 2011 from the census of India and interpolated for the years 2005 and 2019. The
tourist arrival data of each destination was collected from the published sources by
the state government, and published reports from the local authorities were available
with tourist arrival data for the years 2005, 2009, 2014, and 2019. The missing tourist
arrival data is interpolated from the tourist arrival rate trend line per year.

4.3. Built-up extraction method from Bhuvan LULC images

The land use and land cover data from the Bhuvan — Indian Geo platform of ISRO
was obtained into QGIS by connecting the dataset as a WMS layer. The data was
extracted for the study area in the form of an image in TIFF format at a 1:250,000
scale with fine resolution. An RGB band raster image was obtained, split into
three raster images. Among them, band 2 was used to extract the built-up pixels
which were reclassified as a binary image with built-up and non-built-up areas.
The binary raster was then clipped to the study area and the amount of built-up
area was measured in square metres.

t. lecti

¥ bhoven Data Collection

S Indian Geo-Platform of ISRO .

Thematic Services Open WMS Capturlng th.e LuLC
Landuse Land cover - layer in QGIS datain thehln'.nage

(250k) — WMS URL format (.tif file)

Extraction of built-up area in QGIS
baiﬂ;ttt:;zasgzrcp Identifying the built-up pixels (i-e having Reclassification of
Pluging value 0) from band 2 of the raster band 2 image —‘

|

Clip the built-up raster image to study area

Fig. 3. Extraction of the built-up area from Bhuvan land use maps

Source: own work.
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4.4. Measuring land consumption patterns with changing population and tourist inflow

To understand land consumption through growing built-up areas in a region with
increased intensity of tourism in the area and an increased size of settlement, the
study adopted the SDG indicator 11.3.1, i.e., Ratio of Land Consumption Rate
(LCR) to Population Growth Rate (PGR) to monitor the land use efficiency as
recommended by UN-Habitat. Furthermore, the research includes an external
indicator relevant to the situation of a tourist destination, based on the idea
that guests leave a footprint that contributes to the use of natural resources
(land, water, electricity, etc.) and have long-term effects on the destination.
Furthermore, the research includes an external indicator relevant to the situation
of a tourist destination, based on the idea that guests leave a footprint that
contributes to the use of natural resources (land, water, electricity, etc.) and have
long-term effects on the destination.

Table 2. Indicators used for measuring land consumption pattern

Sub-Indicator Definition Formula
Land consumption rate (%) The land consumption rate | LCR = (LNM(BU,, /BU))/(y) where,
(UN-Habitat, 2015) is defined as the rate at BU,, , = Total built-up area in sq.
which land is being utilised | km for past/initial year
for a specific purpos BU, = Total built-up area in sq. km

for current/final year
v = The number of years between
the two measurement period

Population growth rate The rate of change in the PGR = (LN(Pop,, /Pop))/(y) where,
(PGR) (%) number of residents in Pop,, = Total population within
(UN-Habitat, 2015) a specific region (country, | the city in the past/initial year
city, etc.) over a certain Pop = Total population within the
period of time city in the current/final year

v = The number of years between
the two measurement periods

Tourist growth rate (TGR) The rate of change in TGR = (LM(T4,, /TA))/(y) where,
(%) tourist arrivals in a specific | 74, , = Total no. of tourists arrived
(UN-Habitat, 2015) region (country, city, etc.) | within the city in the past/initial
over a certain period of year
time, which is expressed TA,= Total no. of tourists arrived
as the percentage change within the city in the final year
in tourist arrivals growth v = The number of years between
per year the two measurement periods

*Ratio of land consumption rate to population growth rate (LCRPGR) = (LCR)/(PGR)
*Ratio of land consumption rate to Tourist arrival growth rate (LCRTGR) = (LCR)/(TGR)

Source: UN-Habitat (2015); own work.
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4.5. Measuring land use efficiency

To understand the spatial sustainability of a region, the study has adapted the
approach of land use efficiency proposed by GHSL, in order to support the indicator
of SDG 11.3.1 for monitoring the implementation of the 2030 development
agenda. For the specific case of tourist destinations, additional sub-indicators are
used to understand the influence of tourism on spatial sustainability of the region.

Table 3. Indicators used for measuring land use efficiency

Sub-Indicator

Definition

Formula

Built-up per resident
(sq. km per resident)
(UN-Habitat, 2018)

The average amount of built-up area
available per each resident in the
defined area as a destination

Bu R = (Bu/R) where,

Bu, = Total built-up area

in sq. km in the time ‘t’ (year)

R, is the number of residents in
the defined area in time ‘t’ (year)

Built-up per tourist
(sq. km per tourist)
(UN-Habitat, 2018)

the average amount of built-up area
available per each tourist in the
defined area as the destination

Bu_T = (Bu/T) where,

Bu, = Total Built-up area

in sq. km in the time ‘t’ (year)

T, is the number of tourists in the
defined area in time ‘t’ (year)

Built-up per capita
(sq. km per person)
(UN-Habitat, 2018)

The average amount of built-up area
available to each person in a defined
area (country, city, etc.), which helps
to identify the spatial distribution
(i.e., densely or sparsely populated)
of people (include both residents and

Bu_T=Bu /(R+T) where,

Bu,= Total built-up area

in sq. km in the time ‘t’ (year)

R is the number of residents in
the defined area in time ‘t’ (year)
T is the number of tourists in the

tourists) defined area in time ‘t’ (year)

"Resident land use efficiency = (Y -Y_ )V Y,, Where , Y, = But/ (R)
* Tourist land use efficiency = (Y -Y, )Y, Where , Y, = But/ (T,)
“Overall land use efficiency = (Y - Y )/ Y,, Where , Y, =But/ (R +T,)

Source: UN-Habitat (2018); own work.

5. RESULTS AND DISCUSSION

5.1. Decadal change in tourist flow, population, and built-up area in the destinations

With the exception of a few areas, tourist arrivals have doubled or more than
doubled as a consequence of heightened campaigning and marketing following
the economic slump in most regions, which is evident in Fig. 4. Furthermore,
as job opportunities and money creation have increased, the populations of the
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destinations’ urban areas have exploded. It goes without saying that as the
population grows, so does the amount of built-up land. Hill destinations like
Ooty, Kodaikanal, and Mussoorie, which are known for their natural scenic
beauty, have witnessed remarkable increases in built-up areas, with a larger shift
in tourist arrivals as compared to their populations, contrary to popular belief.
Even well-known holy cities such as Allahabad and Varanasi have witnessed
tremendous growths in built-up areas, as well as increasing tourist traffic and
population. Agra, the most popular heritage destination, has seen a surge in
weekend visitor traffic since the introduction of the fast route from Delhi, resulting
in an expansion in its built-up area. The altering built-up area is a result of both
increasing population and increased tourist numbers, according to this study.

Change in Built-up area, Tourist arrivals and Population

Destinations - Plain terrain Destinations — Hill Terrain

Varanasi . Vishak nam
puri Varanasi —
urt — Tirupati _
Kochi ¥ Shimla
Puri
Guruvayoor & Ooty —
L
Gaya
Mysore EV—m—
Allahabad [~ — Mussoorie —
MountAbu —
Agra Manali
Kodaikanal
-50.00% 0.00% 50.00% 100.00% .
Kochi ¥
L. . . . Harid
Destinations - Plain & Hill Terrain aridwar
Guruvayoor -
Vishakapatnam | — Gaya _—
Dharamshal
Tirupati  — Badrinath
Allahahad
| —
Mysore Agra
0.00% 50.00% 100.00% -50.00% 0.00% 50.00% 100.00%
B Change in Built-up area (2009 - 2019) Change in Tourist arrival (2009 - 2019) Il Change in Population(2009 - 2019)

Fig. 4. Changing built-up area, tourist inflow and Population

Source: own work.

5.2. Land consumption in tourist destinations

In accordance with the recommended indicator for monitoring SDG 11.3.1, i.e.,
the ratio of land consumption rate to population growth rate, the study presents
the land consumption rate, population growth rate, and tourist growth rate of
various destinations located in various geographical locations in Fig. 5. It has been
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noticed that sites famous for nature-based tourism, such as Kodaikanal, Mussoorie,
Nainital, and Ooty, have high land consumption rates, greater visitor growth
rates, and low population growth rates. It supports our hypothesis that tourism is
a substantial contributor to the growth of built-up areas in tourist-dependent areas,
particularly in hilly areas. Badrinath, however, has a negative land consumption
rate, which might be attributable to the loss of built-up land following 2013 floods.
However, this distant community has had a faster pace of population growth
and a large increase in visitor visits. With such a rapid expansion, the town is
under pressure from both tourists and residents, perhaps leading to an increase in
built-up space. Furthermore, increased built-up area on such vulnerable ground
may increase the region’s exposure to dangers. Except for Badrinath, all places
with high hotel density have high land consumption rates. However, locations
such as Agra, Allahabad, Kochi, Visakhapatnam, Varanasi, and Tirupati have
a higher number of lodging establishments with a lower density. This might be the
situation in metropolitan and big cities where tourism is one of the major sources
of revenue, alongside other vital economic activities. For example, Kochi and
Vishakhapatnam are also popular as industrial cities with port activities, coal
and petroleum industries, and IT industries. Similarly, Agra and Allahabad are
known as a cantonment board and are organically developed as historical cities.
With a few exceptions, our analysis supports the notion that tourism-related built-
up area occupies a significant share of the built-up area.

LCR-PGR-TGR Relation between LCRTGR & No.of
-10.00% 0.00% 10.00% 20.00% accommodation establishments
A 0.25
gra B Land consumption rate
Allahabad (2009 - 2019) N
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B Population growth rate 0.20 .
Dharamshala
(2009 - 2019) Varanasi
Gaya A
Guruvayoor Toursit growth rate Nainital
Haridwar (2009 - 19) 0.15 A Mussoorie
Kochi A
Kodaikanal o Tirupati Manali
o
Manali £o0.10 Allahaba A
MountAbu ] Gliruvayoor
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™ A A
lysore 0.05 T
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MountAbu & paridviar Kochi
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Fig. 5. Land consumption and the relation between the number of accommodation establishments
with LCRTGR

Source: own work.
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5.3. Land consumption with changing tourist arrival and the population

The perfect LCRPGR ratio for achieving sustainable development, according
to UN-Habitat, is 1, with positive numbers showing progress towards efficiency
and negative values suggesting a decrease in efficiency. The LCRPGR ratio is
interpreted in terms of city density to determine land use efficiency.

Table 4. Benchmarks recommended for LCRPGR ratio

City density LCRPGR <1 LCRPGR >1
10-150 persons per Efficient land use Inefficient land use
hectare
151-250 persons per Moving toward efficiency | Moving away from efficiency
hectare
> 250 persons per hectare | Insufficient land per Moving toward sufficient land per
person person

Source: UN-Habitat, 2015.

As illustrated in Fig. 6, the LCRPGR and LCRTGR ratios are computed and
shown. The study’s chosen sites had population densities ranging from 10 to 150
people per hectare. As observed in the graph, Ooty, Kodaikanal, Mussoorie, and
Guruvayoor have LCRPGR ratios larger than 1, indicating either inefficient land
use or a shift away from efficient land use. Despite their close proximity to the
optimal ratio, Shimla, Nainital, Manali, and Dharamshala exhibit evidence of
uncontrolled growth. Kochi, a beach city, and Varanasi, a holy heritage city, have
proved that they are closer to meeting the right ratio for sustainable growth. The
majority of religious and heritage locations are making more efficient use of land
having relatively lower land consumption rate.

The study has been the first to plot LCR and TGR data to evaluate the impact
of tourist expansion on land consumption rates and to provide a standard for
interpreting LCRTGR and LCRPGR for monitoring a destination’s spatial
sustainability. The LCRTGR standard is assumed to be 0.05, determined from
the figure given in Fig. 7, for destinations that have proven a consumptive
use of land. The benchmark is set arbitrarily based on the increase of built-up
areas in the studied regions. Other indicators established by the Global Human
Settlement Layer (GHSL) to measure land use efficiency are also utilised to
validate the assumption.
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Land Consumption rate vs Population growth rate
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5.4. Temporal patterns of land consumption per resident and land consumption per
tourist

The land consumption per resident or tourist is calculated as the change in built-up
per resident or tourist over a period and is expressed as a percentage change in built-
up available for residents or tourists. Positive numbers imply more land consumption
per person, whilst negative values indicate lower land consumption per person by
those percentage points. The changing consumption of land per resident and visitor
in the location is presented in Fig. 8. It is obvious from this research that land
consumption patterns are shifting in all of the destinations. The decreasing trend in
land consumption per capita indicates that some cities are becoming more compact,
whereas the growing trend indicates that other cities are becoming more sprawled.
It is apparent that, between 2009 and 2014, the destinations grew in size as the
demand for land increased for inhabitants and tourists. In highland locations such as
Ooty, Nainital, and Mussoorie, land usage per inhabitant climbed dramatically until
2014, but dropped precipitously between 2014 and 2019. Badrinath is an exception,
with land loss resulting in a reduction in built-up per capita from 2009 to 2014.
However, from 2014 to 2019, there was an upward tendency in land consumption
per inhabitant, indicating that the region was going to expand spatially.
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Fig. 8. Temporal patterns of land consumption

Source: own work.

All religious locations with flat terrain are transforming into compact
metropolitan areas that can accommodate both inhabitants and tourists. However,
due to growing populations and tourist traffic, it is apparent that the built-up area
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rose dramatically from 2004 to 2009. Coastal cities such as Visakhapatnam and
Kochi were sprawling due to the effect of land consumption patterns brought on by
tourist traffic until 2014. The trend from growing land consumption in 2004—-2009
to diminishing tendencies in 2014-2019 indicates that all destinations are moving
towards a compact urban form or densification. There are a few exceptions, such
as Guruvayoor, which has a shrinking population and is spreading, and Badrinath,
which lost land due to floods in 2013. Due to the creation of industrial townships
such as the BHEL township in Haridwar and IT parks in Kochi, land consumption
per inhabitant in Kochi and Haridwar is significantly higher than that of tourists.
The reduced trend in land consumption per resident and visitor may also be argued
as concerns of land scarcity due to restricted land availability and physical limits
within the study’s designated region.
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Fig. 9. Resident land use efficiency versus tourist land use efficiency

Source: own work.

The plot of efficiency of land use by inhabitants and visitors from 2009 to 2019
is shown in Fig. 9. Most destinations are becoming increasingly confined, with
land usage becoming increasingly constrained. Yet areas like Ooty, Kodaikanal,
Mussoorie, and Guruvayoor are spreading over the region, with a substantial
increase in built-up space. Kochi and Varanasi have virtually reached the ideal
LCRPGR ratio (i.e., 1), indicating that the population and built-up area are rising
at the same rate and demonstrating effective land use. However, the rate of land
consumption is higher in Varanasi, which corresponds to the increasing trend of
visitor arrivals and lodging establishments in the area. This shows that tourism is
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a key contributor to the growth of built-up areas in tourist locations. As a result,
the assumption that visitors are transient residents who have a long-term influence
on a destination’s spatial shape is valid. Furthermore, there is substantial evidence
that hill cities in the Western Ghats area are suffering urban expansion and are far
from making optimal use of land. An increased expansion in hilly areas may result
in the loss of forest land and green cover, causing land degradation and posing
serious danger to wildlife and environment. Due to land scarcity and unsuitability,
few destinations in mountainous locations are moving towards compact built-up
with ribbon expansion of accommodation establishments along the road network
in the entire region. The compact type of built-up expansion in such mountainous
places increases the vulnerability of such delicate sites, as seen in the case of
Badrinath, a holy mass tourist attraction in an eco-fragile zone of the Himalayas.
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Source: own work.

The overall land-use efficiency is estimated and displayed in Fig. 9 using built-
up per capita as the built-up area available for the population, which is defined
as the sum of the number of inhabitants and visitors in a year. The aggregate
land-use efficiency percentage reflects how close the destinations are to achieving
spatial sustainability. The influence of tourist flow on overall land-use efficiency
is also depicted by a plot linking overall land-use efficiency to the LCTGR ratio.
With an estimated LCTGR ratio of i-0.05 as a baseline, it is evident that all of
the destinations are far from making optimal use of land. Puri, Dharamshala,
Badrinath, Kochi, and Varanasi have indicated a change away from the path of
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sustainable land use by having reduced land consumption rates with the LCRPGR
ratio equal to or less than 1 with almost efficient land use. This is due to the idea
that visitors are also transitory inhabitants, which puts pressure on destinations to
expand their built-up areas, diminishing the tourism regions’ spatial sustainability.

6. CONCLUSIONS AND RECOMMENDATIONS

Tourism is mentioned specifically as a socio-economic phenomenon by UNWTO
though it is a spatial phenomenon which induces socio-economic changes in
a destination. The geographic characteristics and built characteristics play
an important role to draw the attention of the tourists. To boost the arrivals,
destination areas facilitate tourism with accommodations, food establishments,
information centres, healthcare facilities, and civic amenities, all of which
require land. In addition, it results in a large migration of the population into
areas in search of livelihood opportunities. Thus, land is an essential resource
required for tourism development which is limited in supply but in high demand.
Yet with excess tourist flow, there have been massive constructions in fragile
areas such as hilly or coastal regions, without any suitability or vulnerability
analysis in the name of tourism development. Hence, tourists have become a part
of the destination development, and are the consumers of land resources for
accommodation infrastructure, which further includes consumption of water
resources, energy, etc. Through this analysis we have attempted to provide
evidence of increasing sprawls and agglomerations, high land consumption rates
with increasing tourist arrivals in tourist areas, that would result in uncontrolled
and haphazard growth. Such growth in the destinations is leading to inefficiency
in land management due to a lack of proper legislation, and planning and
development controls, which may lead to failure in achieving sustainable tourism
development. Immediate attention is needed to integrate the components of the
tourism system in regional planning with a decentralised system of governance
dealing with problems of crowding, congestion, and environmental degradation.
The growth patterns of tourism destinations have to be continuously monitored
to avoid illegal constructions, and haphazard growth, and spatial carrying
capacity of the infrastructure have to be studied considering the natural risks
and socio-economic vulnerabilities of the regions. The development of a spatial
monitoring system to identify the unplanned growth of built-up resulting from
tourism activity is a key challenge in monitoring spatial sustainability. The
spatio-temporal growth pattern of built-up areas and its relation to the spatial
distribution of hotel investments should be considered further to assess the
impact of tourism on spatial sustainability. The study provides a future direction
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for integrating spatial planning in tourism development, which would be a strong
instrument for achieving sustainable tourism, as well as sustainable development
of the tourist regions. It is suggested to include sustainable tourism as a target
in SDG 11 for sustainable cities and communities through monitoring land
consumption patterns in the destinations and suitable spatial policies need to be
recommended for the sustainable development of the destinations.
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7. ANNEXES

7.1. Extracted built-up maps of the study areas
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