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Abstract: Different kind of tourism can have different impamn the environment; therefore to preserve
natural resources of tourist destinations, espgcighere protected areas are present, there isigled to
develop valuable tool to assess sustainabilityiiérént issues related to tourism. Ecological foott is a
relatively simple and communicative method thatiddae useful to evaluate the level of consumptilated
to tourism activities and also to raise awarenésaiathe impacts of human activities among poliakers
and tourists themselves. In this study, EF methad fitted to Italian situation and to an assessnoént
potential impact of tourism at local scale, undenly how tourists’ choice could affect the qualdf the
environment in a tourist destination. The assessimiethe sustainability of tourism in respect oé thatural
stock of the destination, through the comparisorailogical footprint of tourists and local resitemwith
biocapacity of the area, represents an attemptoige a supporting tool to decision makers, wité &im to
address tourism strategies for the future developmiedestinations in a more sustainable way. Mezecthe
present study focuses on the importance of tosrgtbice identifying the impacts generated by diffié kind
of holiday (due, for instance, to energy consummpiio to the extension of built-up land); final aimto
evaluate the current situation and to suggest isalitthat assure the development of tourism withefe
environmental impacts on the destination area.
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Introduction

Tourism can be a valuable instrument for local tigwment, especially in areas where
industrial sector represents only a small compoméribcal economy. On the other
hand, the presence of an high number of tourists ganerate impact on local
environment, economy and society (Neto, 2003). &foee there is the necessity to
identify models of development of tourism sectatthre able to assure preservation of
natural heritage, which, especially when proteetexhs are present, represents a tourist
resource itself. For this reason, it is importantiefine a strategy of development based
on an assessment of the amount of resources néedagport local activities, with the
aim to identify solutions that are more eco-effitie
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Figure 1 Alpi Lepontine landscape near Como Lake (Serargsdila)
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Different kind of tourism can have different impamt the environment; therefore to

preserve natural resources of tourist destinatibase is the need to develop valuable
tool to assess sustainability of different issuslated to tourism. Ecological Footprint

can be a valuable tool for this purpose becauigedh indicator that evaluate impacts
related to different consumption patterns. The sssent of EF of tourists, that follows

the assessment of EF of residents, representstemmtto evaluate sustainability of

current situation, with a focus on impact relatedtaurist choices, and to address
tourism policies for future development.

Materials and methods

Ecological Footprint (EF) is an aggregated indexvellgped to measure the
sustainability of the life-style of a society. Tlssessment of EF is based on an
evaluation of consumption, clustered in five comgras: food, housing, transportation,
goods and services, and is measured in a spedificofimeasure that is equal to one
hectare of the mean productivity of the earth. EReis the sum of six different kind of
land: Cropland, Pasture, Forest, Fisheries, Enkngy, Built-up land. To determine if
the EF of a community is sustainable or not, ihésessary to compare local extension
of bioproductive land (biocapacity) with local demdaof land (EF), defining an
environmental balance of the local system. Assurttiagito be sustainable a system has
to be self-sustaining also considering evolutiorcafisumption in time, the amount of
deficit or overshoot of natural resources emerdimgn the environmental balance
represents an estimation of the level of enviroralesustainability of the area
considered. The assessment of EF of tourism haaiitinéo evaluate the overall impacts
of a holiday, involving the impacts related to thaspitality structure, to the trip from
home to the destination and back and to local aopsion in the destination (e.g. food
and local transportation). There are two main antinog methods for EF assessment:
the compound model (top-down approach) and the ocoeqt model (bottom up
approach). In the present study the component rdetihhodEF assessment is applied (for
a detailed description of EF method see, amongsthéackernagel et al., 2005, Lewan
et al., 2001): consumption of every single perso@stimated considering the sum of all
relevant components of consumption, and then EfRefirea is evaluated, multiplying
this value for the overall number of person indinea (residents and tourists).
The present study is based on the spreadsheet &Holas Ecological Footprint
Calculator”, v. 3.2, 2003, developed by RedefinRrggress; the spreadsheet, developed
for a Canadian assessment, was fitted to Italiawmation and to an assessment of
potential impact of tourism at local scale, to Hgift how tourists’ choice could affect
the quality of the environment in a tourist dediima Final aim of this part of the
research was the development of a spreadsheetl tgedssess EF in a local area in
Italy, and to highlight the impact of different kirof holiday, as an instrument for both
policy makers and environmental education amongdtsu
According to this purpose, the research about naetlogy lead to the development of:
1. A model to assess EF of Italian residents at lscale
2. A model to assess EF of tourists according to tinel lof accommodation they
choose for their holiday. This model is composedhayfollowing sections:
EF of trip depending on the mean of transport chdpéane, car, motorbike,
train, bus, bicycle)
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EF of one night spent in different kind of accommtiain (1*-2* hotel, 3*
hotel, 4* hotel, camping site, agritourism, B&Bcead house)
Total EF of the holiday (EF of accommodation * fin@hts + EF of the trip).

Results and discussion

The model developed was applied to Alpi Lepontineuktain Communit}; which is in
Lombardy Region, in Northern Italy. It is a tourighastination where the presence of
two protected areas of regional relevance (NatRederve Lago di Piano e Area di
rilevanza ambientale Alto Lario e Alpi Lepontindap an important role as actual or
potential tourism resources; furthermore, Alpi Lefioe Mountain Community has
undertaken the process of European Charter fomaBastie Tourism in Protected Areas
enhanced by Europarc (European Federation of Perkspmote sustainable tourism in
protected areas and their surroundings. In thisestnthe evaluation of EF of tourism
in the area and the assessment of the ecologifieitd® overshoot of the destination is
an attempt to provide instruments for policy makiersaaddress tourism strategies for
local development in a more sustainable way.

The evaluation of EF in Alpi Lepontine (see Tablehighlights a deficit between
human demand of nature and natural stock: it mewisAlpi Lepontine can support its
level of consumption only with the support of ertr resources. Although EF of
tourists is quite relevant, it is significantly diea than the footprint of residents: this
result suggests that a strategy for sustainableldement in the area should involve
both tourism sector and other activities of theaare

Table 1 Main results of EF and biocapacity assessmeAlginLepontine (gha/yeaf)

; : EF residents + . .
EF of residents EF of tourists EF tourists Biocapacity
78.989 22.952 101.941 3.693

The analysis of EF of consumption and activitiektesl to tourist accommodation
enable to compare the impact of different choicgsdorists: the accommodation that
assure the smallest impact according to EF evaluas B&B, while the biggest
footprint comes from a night spent in a camping é#specially because of the footprint
by housing deriving from the extent of built updamnd 4* hotel (especially because of
energy consumption for services).

Table 2 EF of an overnight spent in different kind of aeenodation (grfiday}

HOSPITALITY STRUCTURE
1*-2* Hotel | 3* Hotel | 4* Hotel Shecond Agritourism | B&B Ca”.“p'“g
ouse Site
'[;?n(;]TPR'NT 560,82 | 59525 113325 733,04 572,87 551,70  1267|85

! Italian Mountain Communities are administrativestér of municipalities in mountain areas

2 EF can be expressed in global hectares or globahregmeters. Every kind of land has a different
bioproductivity, so to have EF results expressed innique measure — the global hectare — the model
normalizes the values of bioproductivity of theaarn different nations and of different kind afida
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A deeper analysis of the single components of thapfint (food, housing, local
transport, goods, services and waste) highlightd tiousing is the most relevant
component that discriminate footprint of differéimid of accommodation: a night spent
in camping site and 4*hotel generate the most exterfootprint because of the score
of this component. In camping sites the footprihhousing is almost entirely related to
land use (which is considered totally as “built-u@id) but it has to be considered that
this land, although no more bioproductive (e.g.adilable for agriculture or pasture),
is not entirely built-up and can still provide someeological services (e.g. water
infiltration, carbon absorption or recreational )iseegarding 4* hotels, the main
contribute to footprint comes from housing sub-gatg “energy consumption”, which
is another relevant component in all kind of stiwes, and rises according to the
category of accommodation (i.e. the services penid The only exception to this
tendency is second house, because of the high anobenergy necessary to create
building materials, and especially concrete, fatracture which is often similar to the
size of a 1*-2* hotel, but is used only by few pkpand for a shorter period. Thence, to
reduce the impact of this kind of hospitality sture, it would be useful to promote the
use of these houses as guest accommodation.

Conclusions

The assessment of the sustainability of tourismespect of the natural stock of the
destination, made through the comparison of ecodddgopotprint of tourists and local
residents with biocapacity of the area, represantattempt to provide a supporting tool
to decision makers, with the aim to address touristrategies for the future
development of destinations in a more sustainallg W addition, this study highlights
the importance of choices that tourists, as conssjmmeake about the kind of holiday
they want to experience; of course, the choicessabgect to objective constraints as,
for instance, the availability of sustainable meaob transports or “green”
accommodation. Therefore, Ecological Footprint bana useful instrument to easily
communicate the need of a sustainable approacliffieyest kind of actors involved in
tourism sector: policy makers and local administrsttourism operators and tourists.
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