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1 Introduction

Tourism is one of the major factors in householdscomption. It has also
arguably become the most rapidly growing area @fsamption in the last
few years. In 2006, 842 million international taisi were recorded
worldwide. Compared to the previous year this repnéed an increase of
4.9 per cent (UNWTO World Tourism Barometer, 200[R).addition to
international tourism domestic tourism is also ajamaphenomenon.
According to Official Statistics of Finland (200725 million domestic
overnight, and 3.1 international overnight, leistrips were made by Finns
in 2006. In the case of domestic trips there wslgght decrease compared to
2005 (3 %) and international overnight trips incexh by 1 per cent. In
general the trend of both types of travel has bagward during recent
years. According to the European Environmental Agegf2005), tourism is
increasing and especially air travel is growingcheap flights contribute to
the attractiveness of flying.

The continuing increase in tourism stresses the naedstudy
environmental pressure caused by the tourism sethis paper focuses on
the natural resource consumption of domestic toubig Finnish households
and special attention is paid to accommodation. e&S@mxamples of the
resource consumption of trips with both accommaaatand transport
included are also provided in chapter 4. Resouroasumption and
efficiency is measured using MIPS (Material Inpet [Service unit). The
eco-efficiency of tourism has been previously stddusing a variety of
methods (e.g. Gdssling et. al., 2005; Gésslinglet2005; Hunter and Shaw,
2007; Peeters and Schouten, 2006) but not with MMA& FIN-MIPS
Transport study (L&hteenoja et. al. 2006) providdsresive information on
the essential component of tourism, passengerpoansData used in this
paper was collected in the FIN-MIPS Household neteaproject
(Lahteenoja et. al., 2007), in which five sectofshousehold consumption
were studied.
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Statistics were consulted first to find out whenel ow Finns travel for
holiday purposes. It was shown that excluding wigifriends and relatives
trips (VFR) the most common leisure trips amongish people are trips to
private free time residences and domestic trip$ \wiid accommodation.
These trips contributed over 68 per cent of thel twianber of leisure trips
made by Finnish people in 2005, if VFR trips areleded. The rest of the
trips are overnight trips abroad or cruise trip#fi@al Statistics of Finland,
2006a).

2 Definition of concepts, MIPS method and data
collection

2.1 Definition of concepts

Essential concepts of this paper include tourisrae ftime residence,
MIPS and natural resource consumption. The lastwillobe explained in
the next chapter; here attention is paid to thecepts of tourism and free
time residence.

The concept of tourism in this paper is based ondfaition by the
World Tourism Organization. According to UNWTO (1994ourism
comprises the activities of persons travellingnd ataying in places outside
their usual environment for not more than one couidee year for leisure,
business and other purposes. This paper focuses amligisure travel.
Moreover, only domestic travel is considered. Femtore, the UNWTO
definition would consider frequent (i.e. every wee#) visits to free time
residences not to count as tourism as the residetoceéd be part of the
person’s “usual environment”. Even so, within tlegntext all overnight
trips to free time residences would still be coasgdl tourism but day trips
are excluded.

Various concepts i.e. second or vacation homeused to define a place
to stay at in addition to the first, permanent hq#leo and llola, 2006; Hall
and Mdller, 2004). In line with the concept used &tgtistics Finland, free
time residence was chosen to define the place whiemes spend a lot of
their free time. In spoken Finnikesamokk{summer cottage) is commonly
used but as free time residences nowadays are bwirgasingly used all
year round and the facilities in many recently tcélses are almost equal to
those in permanent residences, the “summer” cotag®t seen to satisfy
the characteristics of free time residences veglf.Wn this paper free time
residence is defined as a one-family house. It phusivever, be kept in
mind that, for example, at Finnish skiing resodpartments in housing
complexes are a common form of second homes (K&y34ai07).

2.2 MIPS as a calculation method

The MIPS (material input per service unit) indicater a tool for
measuring natural resource consumption. The inolidag¢lps to define the
material input (MI) of a specific product or sewi€S). This makes it
possible to measure the benefits against the Yifdeewide resource
consumption. The method can be used as a tool tgpa@mdifferent
products according to their resource efficiencyPBllalso reveals what the
consumption comprises and helps to reduce the ogptgan where it is
most significant. (Ritthoff et. al., 2002; Schmigleek, 1993).
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In MIPS analysis natural resource consumption ikEutated in six
categories, viz. abiotic and biotic resources, iergsearth movements in
agri- and silviculture, water and air. Earth movaiseand erosion are not
considered in this study as they are noteworthyy dnl the case of
agricultural products, i.e. cotton in this caseP8lis one tool for measuring
resource efficiency. As the amount of resourcesd uger service unit
decreases the resource efficiency of a particulzolyct or service increases.

In this study the service unit of accommodationdé&ined as natural
resource consumption (in kilograms) per personnght. It is assumed that
in free time residences two people overnight atstimae time. In Finland the
average size of a household owning a free timedeese is 2.1 persons
(Official Statistics of Finland, 2005a). The totalmber of overnights in the
two case hotels in 2006 was used to calculate copon per person per
night. In the case of free time residences a stwdNieminen (2004) was
used to define the average occupancy rate of grifree time residences.
According to a study by Nieminen (2004), the averagcupancy rate is 72
days per year. This includes the days when the eesél is occupied by
members of the owner family. Only days when theg stas over 12 hours
long were included for the occupancy rate.

2.3 Data used in this study

To define the scope of the calculations, two hypithE cases of free
time residences were formed using the informatimviped by the statistics,
studies and documents related to a recent casee dfuilding of a free time
residence by one of the authors. The first casm@lsand simple with only
a few facilities. According to the statistics ang\gous studies it represents
the traditional and most common type of free tirasidence in Finland. In
2004, the floor area in 37.4 per cent of the resids was 20—39 m? (Official
Statistics of Finland, 2005a).

The second case represents the rising trend tewhednew free time
residence building. According to statistics, theopartion of larger
residences has increased from 1970 to 2004 (sHareswmlences with a
minimum floor area of 40 m2 increased from 38.3 604i8.3 %) and
electricity consumption was 20 times higher in 20¥mpared to 1970
(Official Statistics of Finland, 2005a; Official &istics of Finland, 2005b).
Many of these new residences are almost identgbermanent single-
family houses. Energy consumption and the faciliiesilable in both types
were defined with the help of statistics and stsdieorder to obtain more
reliable results than when only data on the casideace was used. (Official
Statistics of Finland, 2005a; Official StatistidsFonland, 2005b; Nieminen,
2004; Melasniemi-Uutela, 2004; Pitkanen and Kol205; Sevola et. al.,
2003). Calculations of the material consumption tbé building and
earthworks were based on documents appertainirggftee time residence
building constructed in 2005. This building repmsethe average, simple
type of wooden residence well. Calculations onwle#l equipped type are
also based on a simple case. The floor area wasaised and the facilities
improved.

In co-operation with two hotels, case studies o tlatural resource
consumption of hotel accommodation were undertaketh the hotels, the
Radisson SAS Seaside in Helsinki and the Sokodlihatéa in Oulu, are
city hotels.
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Both in the case of free time residences and haieladdition to basic
calculations sensitivity analyses were also peréatnirhis means that the
results were tested so that one variable at a timepccupation rate, was
modified to see how different factors changed thealt resource
consumption per overnight occupancy.

Figures on the natural resource consumption ofegpeyes transport were
provided by the research project Transport MIPS (@&imbja et. al., 2006)
and this data was used in the analysis of the alatesource consumption of
leisure trips in chapter 4.

231 System boundaries

The principle for setting the boundaries for caltioless was to define
what is needed in a residence or hotel so thantprovide accommodation.
Secondly, the availability and importance of differ variables were
considered. Figure 1 shows the system boundaries. brbken line and
broken outlines of boxes represent the variablekidrd from the analysis.
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Figure 1. System boundaries for the study
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2.4 Free time residences

There were almost half a million free time resideniceFinland in 2004
(Official Statistics of Finland, 2005a) and evepcend Finn spends time in
a free time residence every year. Free time rasg&k provide many
services. In this study accommodation is the kegpextive and the service
unit for the calculations is resource consumptidnthe residence and
associated buildings per night total and per pepamnight. A description
of the cases will be provided next.

A simple type of free time residence is a woodeilding with a floor
area of 29 m2. The building has one and a half flpas sleeping facilities
are located in a loft. Electricity consumption ipegximately 1,550 kWh
per year, firewood consumption 1.8 m3 per year uezd in solid wood)
and drinking water consumption is 5 litres per parper day, with water
being brought from the permanent residence. Theifaéncluded are listed
in figure 1. The material input of building matdsiaalso includes
transportation and earthworks. Materials requik@dpieriodical repair work
are included, as well as kitchen appliances anditfie. The toilet is an
earth-closet in a separate building.

The floor area of the well equipped free time restdeis 90 m2 and the
building is on one level. Electricity consumptios approximately 9,000
kwh per year and firewood consumption the same raghée simple
residence, 1.8 m3. Tap water consumption is 15&sliper person per day
spent in the residence as the residence is seryea raunicipal or other
water supply system. In this case a water-closeshing machines and
dishwasher are available. The water treatment syssetherefore more
advanced than in the simple case. The range ofrehéctmachines and
appliances is wider than in the simple type ofdesce.

Private roads are often needed for access to free tesidences in
Finland. However, data on the average amount ofilétres of private road
per residence was not available. This means tlahtimber of road users
and types of roads serving free time residenceslaceunknown. For these
reasons private roads had to be excluded fromttldy sHowever, material
consumption related to private roads can be vagh,hespecially due to the
low rate of use. Some suggestions were still madehapter 3 about how
resource consumption would change if private roadse to be included.
Data used for calculations regarding the roads Wwased on figures relating
to private roads serving permanent residencesnilafid (Talja et al., 2006).

As free time residences are also available for @md the average
occupancy rate of these residences is higher cadptr private ones,
calculations were also made to see how a higherafabccupancy affects
the resource consumption. Average occupancy rags according to the
facilities and size of the rented residence. Fsingle type of residence the
occupancy rate would be 14 weeks (98 days) a yahfa a well equipped
one 20 weeks (140 days) a year. Average figurese wapvided by
Lomarengas which is the largest company rentingapely owned free time
residences in Finland (Purhonen, 2006).

2.5 Hotels

System boundaries for hotel calculations are shiowfigure 1. With the
resources available it was not possible to makeutations from the primary
construction data as was done with the free tirsgleaces. Existing data on
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the resource consumption of public buildings wasdus the estimations of
the resource consumption of the hotel buildingsthesrks and parking
facilities (Sinivuori and Saari, 2005; Nieminen &k, 2005). The floor area
of the hotel buildings was used to calculate ttswuece consumption of the
building. The floor area, room height, and the sitgarking and loading
areas built below ground level were used to esdnthe extent of the
earthworks.

Total natural resource consumption is given per rugét stay.
Allocations were made so that the space and cortsumgf restaurants and
conference facilities were excluded from the catiahs, apart from
restaurant use for breakfast, which is includedthe price of the stay.
However, all food and beverages were excluded fitbm study. Hotel
specific occupancy rates for 2006 were used toutatle the figures per
overnight stay. When occupancy rates of the cases gre compared to the
average Finnish occupancy rate of hotels it shbaldoted that the cases put
forward here have higher than average occupaneg.rdthe average bed
occupancy rate was 38 per cent in 2005 (Officiatistics of Finland,
2006b). Bed occupancy rates at Radisson SAS SeasiieSokos hotelli
Arina were 48 and 52 per cent respectively in 2006.

3 Natural resource consumption of accommodation on
leisuretrips

3.1 Results, free time residences

The two tables below show the natural resource copsan of the free
time residences studied. Consumption has beenlatddufor the whole life
span of the residence (75 years), per year, peirdage (72 days per year)
and per day per person. It is assumed that twoopsrare using the
residence simultaneously and the total consumpsidherefore divided by
two in the calculations for one person. The totakteaproduction and
amount of laundry, etc., is estimated for two peopl the electricity and
heat consumption are considered not to be deperwterthe number of
people using the residence, only 2 per cent ofathietic resource use was
dependent on the number of people using the resgden

Table 1. Natural resource consumption of a simpteaawell equipped free
time residence

Type of residence and time scale Material input (M1) kg
Abiotic Biotic Water Air
Simple, MI kg per life span (75 years) 325,000 225,000| 30,741,000 145,200
Simple, MI kg per year 4,300 3,000 409,900 1,900
Simple, Ml kg per day in use 60 42 5,700 27
Simple, Ml kg per day in use per pers. B0 21 2,850 14
Well equipped, MI kg per life spap 1,019,100 320,300| 146,533,000 286,800
(75 years)
Well equipped, Ml kg per year 13,600 4,300 1,953,800 3,800
Well equipped, Ml kg per day in use 189 59 27,140 53
Well equipped, MI kg per day in ug 95 30 13,570 21
per pers.

D
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In the abiotic category approximately 65 per cdnthe simple residence
resource use was attributable to buildings andeélaarthworks. In the well
equipped case the share was approximately 56 par Edectricity is
significant in all categories except biotic res@scin the case of Finland the
share of hydropower in energy production affects water consumption
related to the use of electricity. The water congionpof hydro power is
included in the MI figures of electricity as wateodies are regulated and
this affects the natural hydrological cycle. Biat&source use is mainly due
to building materials and fire wood consumption.the simple case fire
wood is the biggest factor in air consumption a&dkygen consumed in the
burning process is included in the calculations.the case of the well
equipped residence electricity has a larger shatkd air category than fire
wood as the amount of electricity consumed is atrabstimes greater than
in the simple one. (Salo et al., 2008)

When these two cases are compared the differenamrisiderable.
Abiotic resource consumption is more than tripledhe well equipped case
compared to the simple one.

Table 2: Percentual change in resource consumpticoréing to sensitivity
analyses of free time residences

Type of Sensitivity analysis | Effect on M1 figure (per year) +/- %

residence Abiotic Biotic Water Air

Simple Average electricity -16 0 -72 -18
- wind power

Well equipped| Average electricity -30 0 -87 -52
- wind power

Simple Electricity -13 0 -50 -12
consumption -70 %

Well equipped| Electricity -25 0 -61 -36
consumption -70 %

Simple Private road 0 m> +755 0 +176 +15
300 m

Well equipped| Private road 0 +241 0 +37 +8
300 m

Simple Occupancy rate 72 +1 0 +1 0
- 98 daysl/year

Well equipped| Occupancy rate 72 +7 0 +15 +9
-> 140 daysl/year

Effect on MIPSfigure (per day occupied) +/-
%

Simple Occupancy rate 72 -26 -27 -26 -26
- 98 daysl/year

Well equipped| Occupancy rate 72 -45 -49 -41 -44
- 140 daysl/year

Table 2 shows the percentual difference betweeric bffgures and
modified calculations. In the basic calculations MHlues for electricity
consumption were based on the average composifio@tmnal electricity
production. The MI-factor for average electricity Finland was calculated
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by Nieminen (2005). In the sensitivity analysiso#fieity was one variable
which was modified. Instead of average electriditwas assumed that the
electricity consumed was produced with wind pow€he decrease of
consumption in the case of wind power (in percessads greatest in the
water category because the water consumption abpygaver is eliminated.
The consumption of abiotic resources and air alsoedased tremendously.

In addition to the production method of electricithe amount of
electricity consumed was also considered. The 70 gemt reduction
suggested here is quite dramatic. This would regpmactically giving up
almost all heating with electricity. In general, ésctricity consumption in
free time residences has been growing it has hathrked impact on the
amount of their resource consumption during redectdes.

Adding 300 metres of private road to the calculaiocaused a
tremendous increase in particular in the abiotiooece consumption. This
is due to the great amount of soil and rock mdtesitracted and brought in
for the road construction. The figures used in takulation were based on
private gravel roads serving permanent resideridas. road type might be
more massive than is needed for a free time resaléht least this analysis
gives an idea of how relevant an impact the rodcstructure might have
on the total resource consumption.

Raising the occupancy rate naturally increases ttital resource
consumption of a residence. However, the incremsenall compared to the
decrease in consumption figures per day in use.hidiger yearly increase
of occupancy in the case of a well equipped residés due to the increased
amount of electricity consumed, as this residea@ssumed to rely more on
the electric heating than the simple one. Occuparatgs used in the
sensitivity analyses were the approximate figuogsdnted residences. This
suggests that the use of rented residences is aftiokent than that of
private ones. Due to the absence of data, in thidysthe occupancy of
friends and relatives was not included in the peveesidence occupancy
rate. The assumption is that friends and relativesally visit free time
residences at the same time with owners of thelease. Even so, this
should be considered when private and rented casesompared. There
was no additional consumption of biotic resourcetha amount of firewood
consumed was considered constant.

According to the basic calculations and sensitivdtyalyses, natural
resource consumption of the use of free time resiele per person per night
varies between 22-321 kg of abiotic resources, Q%g3of biotic resources,
808-18,570 kg of water, and 10-29 kg of air. Ttsailts of the analysis and
the means of decreasing resource consumption,egirkg the consumption
low, are further discussed in chapter 5.

3.2 Results, hotels

The results of basic analysis will be presented.néshould be kept in
mind that the geographical location of hotels variend this causes
differences in heat consumption. Two cases are restepted here for the
purpose of relative comparison but to provide twases reflecting the
amount and consistence of the natural resourceuogption of hotel
accommodation.
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Table 3: Natural resource consumption of hotels

Hotel and time scale Material input (M1) kg

Abiotic Biotic Water Air
Radisson SAS Seaside, Ml kg per 4,416,300 18,600 537,985,900/ 1,680,400
year
Radisson SAS Seaside, Ml kg per 37 0 4,510 14
overnight
Sokos hotelli Arina, MI kg per 4,446,600 15,650 337,455,000/ 1,757,100
year
Sokos hotelli Arina, Ml kg pe 45 0 3,400 18
overnight

In table 3 figures for material consumption areegiyer year and per
overnight. When abiotic resource consumption iss@ered, the major three
components of consumption are buildings, elecyrieihd heating. In the
biotic category building and furniture are the masgnificant factors.
Whatever the case, the amount of biotic consumptiemovernight stay is
approximately 0.2 kg. As in the case of free tinesidences, electricity
consumption in hotels attains the highest peak he water category.
Electricity and heating are the largest single fieects air consumption.

Table 4: Percentual change in resource consumptioor@ing of sensitivity
analysis related to hotels

Hotel Sensitivity analysis | Effect on M1 figure (per year) +/- %
Abiotic Biotic Water Air
Radisson Electricity -20 %, -10 0 -16 -16
heat -20 %
Arina Electricity -20 %, -10 0 -14 -17
heat -20 %
Radisson Average electricity| -24 0 -80 -30
- wind power
Arina Average electricity| -13 0 -69 -15
- wind power
Arina Restaurants includeg +32 +12 +106 +30
Radisson Overnights +20 % +3 ¢ +2 +1D0
Arina Overnights +20 % +4 ¢ +5 +5
Compact hotel Compared to Arina +12 +p4 +15 +16
Effect on MIPSfigure (per overnight) +/- %
Radisson Overnights +20 % -14 -17 -1b 8
Arina Overnights +20 % -13 -16 -1p -12
Compact hotell Compared to Arina -26 -18 24 23

It was noted that electricity and heating accownte significant part of
the resources consumed in hotels. In the firstibengs analysis the effect of
a 20 per cent decrease in both electricity andidigteating consumption
was analysed. The results in the Radisson and the An relation to this
analysis are rather similar. Reductions appearecdohighest in the
categories of air and water but were also considlera relation to abiotic
resources. When wind power is considered insteadefage electricity, the
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reduction in the Radisson is higher compared to #réna, as the

contribution of electricity towards the total congution of resources is
greater. When the total resource consumption déuesnts was included in
the Arina calculations consumption in the wateregaty doubled, while
increases in the other resource categories arecafsiderable. In particular
the electricity consumption is responsible for timsrease. It should be
noted that the Arina has several restaurants aatdstrvices are provided
almost 24 hours per day. This aptly demonstrates dahplexity of

allocating the restaurant service between overnighésts and other
customers.

As was noted in the case of free time residendes, number of
overnights increases the total consumption, buhe@ consumption per
overnight decreases. Higher occupancy rates lea tmore resource
efficient service if values per overnight are cdeséd.

A hypothetical calculation was made to estimates hoom size affects
the natural resource consumption per overnightatels. The Arina was
used as a basic unit for comparison. In hypothetiedculations of the
“compact hotel” room size was decreased comparedth® basic
calculations. A compact room size of 15 m2 was umed 394 rooms could
be provided in the Arina instead of the 260 roomviged at the moment.
The bed occupancy rate was kept constant so thatothé number of
overnights is higher in the compact case. As alattruse, heating, water
and the number of items in rooms increased witighdr number of rooms
and overnights, the total consumption of naturatoveces naturally
increases, but again resource consumption per igVerdecreases as the
basic infrastructure is shared with more servicgsumhe results of these
calculations are included in tables 5 and 6.

According to the basic and sensitivity analyses tla¢ural resource
consumption of hotel overnight per person variedhe abiotic category
between 28-59 kg, between 888—7,000 kg in the absater and between
10-23 kg in relation to air, respectively. Biotiespurce consumption was
almost zero in every case.

4 Natural resource consumption of travel and
accommodation on leisuretrips

So far in this paper the focus has been on accomtiomdonly. Tourism
would not exist without mobility as this is alreathy definition part of
tourism activity. According to previous studies rmened in the
introductory chapter (see Gossling et. al., 2008s<Bng et. al., 2005;
Hunter and Shaw, 2007; Peeters and Schouten, 2@G0&port has a major
role to play in environmental pressure caused byigon.

Studies also show that personal mobility is indrepsnd this stresses
the importance of examining passenger transpod, &tcording to the
National Transportation Study (2007), passengeffidcrag increasing in
Finland. Seventy-one per cent of trips of over k0were related to leisure
time and private car was the most common meansp$port. In particular
transportation to free time residences seems terdkpn the private car, as
according to studies, around 95 per cent of tripgawnade at least partly by
passenger car. Approximately 4.7 billion passerkijemetres are annually
related to travel to private free time residenddss figure also includes day
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trips. For domestic leisure travel with paid accoodiation (at least one
overnight) the private car is the most common medrisavel, covering 79
per cent of the trips. (NTS, 2007; Pitkdnen and KoR005; Ministry of
Transport and Communications, 1999).

Here a few examples are given to show the totalrahtresource
consumption of two types of weekend trips and theres of accommodation
and passenger transport in the total resource ogptgan of the entire trips.
The figures are calculated as the total consumtiotwo persons.

The first case concerns a trip to a private free tissidence. Both simple
and well equipped types are included, as well a® twmodes of
transportation, i.e. private car and bus. AccordimdNieminen (2004), the
length of the average return trip to a free timgdence is 214 km is also
used in this study. In figure 2 the variation betweesidence types and
transport modes is shown. If a private car is useaisport makes a higher
contribution to abiotic consumption than accommimaat The reason for
this is the vast abiotic resource consumption ef tdansport infrastructure
which is included in the MI figures for transportet The transport
contribution to air consumption is also high andtire case of simple
residence and private car transport almost doutllesair consumption
compared to bus transport. Ml figures for transmiwtnot include biotic
consumption (i.e. trees cut at the time of roadstoction). The biotic
consumption shown below only includes the consumnptielated to
accommodation. Figure 2 also clearly shows thesdifice between the two
types of residences, as already discussed in atyite

Abiotic per 2 persons total kg Biotic per 2 persons total kg
900 150
750 4 125
600 - 100 A
450 T 1
75
300 A 50 A
150 + 25
0 + 0
We+pc We+ Sim+pc Sim+ Well eq Simple
bus bus

Water per 2 persons total kg Air per 2 persons total kg

60 000 150
50000 A 125 4 1
40000 A 100 4
30000 A 75
20000 A 50 4
10000 + 25
(U 0 4
Yerpe Yar Slmtpe Sl We+pc We+ Sim+pc Sim+
bus bus B bus
| BAccommodation OTransport ’

Note: We= Well equipped residence, Sim=Simple residence, pc=private car

Figure 2: Natural resource consumption of a weekeapdo free time
residence
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The second case given here concerns another typesefend trip, a
short stay in a hotel. The data on accommodationesdinom the Arina, as
the most extensive data was provided by this pdaichotel. The objective
was to calculate transport using three differertioog. A return trip from
Jyvaskyla to Helsinki was used here as an exarple.length of the return
trip by road is estimated to be 543 km. Figure 8wahthe vast differences
transport makes to the total consumption. Agaire tbrivate car is
responsible for the peak in the abiotic categorye Blotic category is not
included here as the total consumption would be tlean one kg. If a trip is
made by plane, water and air consumption in pddicare multiplied
compared to other transport options. Water consiomps$ vast, partly due
to the rain water drained from the airport. In taese of small airports with
only a few operations the contribution of one ftiglowards the total
consumption of water is high. As the flight is shitre fuel consumption is
higher per flight kilometre compared to longer fiiig. This contributes to the
high air consumption of the trip.

Abiotic per 2 persons Water per 2 persons Air per2 persons
total kg total kg total kg
1 T— 36 000 600
1000 1 30 000 500 ——
20 1 24 000 400 B
600 1 18 000 300 —
400 1 12000 200 B
L e y ﬂj:i
0 - 0 A 0 4
Priv. Bus Flight Priv. Bus Flight Priv. Bus Flight
car car car
| OTransport MAccommodation

Figure 3: Natural resource consumption of a weekepdo hotel with three
transport options

If figures 2 and 3 are compared and the resoumesumption of
accommodation only is taken into account, the vegjuipped residence
seems to consume more resources in every categonpared to other
options. The simple residence consumes the leasteny category except
biotic resources. The total consumption of a paldic trip still largely
depends on the transport related decisions. Acogridi the cases discussed
here, transport, especially in the abiotic andcairegories, accounts for a
vast proportion of the total consumption even & tfistances travelled in
these examples are not extensive. The proportianddibe totally different,
if figures for a longer stay were to be calculateaturally depending on the
distance travelled and the mode of transport udethe number of days
spent on leisure travel is considered constant, laoperson decides to
allocate this travel budget is important. The stat$ indicate, and the
rhythm of working life supports the fact, that inmerical terms most trips
are one or two day trips. In these cases transpdtte factor making the
difference as its consumption is repeated in tise o every trip.



Natural resource consumption of touri 13

5 Reducing material intensity of tourism

5.1 Transport

As figures 2 and 3 show, transport choices havege Ipotential to affect
the total material intensity of travel. Another ussis whether public
transport really is an option on all types of leestravel and why is this so.
In the case of free time residences public trarispoght not always be
available except for residences located in holidesprt areas. A peripheral
location is also linked to a low level of use ofdoinfrastructure. In these
cases the material input per passenger kilometrenish higher than
average. To reduce the material intensity of tr&wdiee time residences the
location of a residence should be chosen so thHatopinansport is available
and used, the distance is short, and the length sty would be extended
instead of raising the number of separate trips.

In the case of hotels the same rules apply. Hdtalated in cities or
holiday resorts are usually served well by publms$portation. Tourists can
especially influence the resource consumption lodbladay trip when making
the transport decision, as the framework of congiompat the hotel is set by
the service provider.

5.2 Energy

According to the cases discussed in this paperiralidy and heat are the
major consuming factors in addition to the buifréstructure. Efficiency in
energy issues may constantly be developed andrhies it very much a
potential issue in the discussion of efficiency. Efficient use of energy is a
responsibility of both guests and service provid@tsere are techniques to
prevent wastage of energy and these should be osmlef by hotels. For
guests the best way to avoid excessive consumtitmkeep an eye on the
use of warm water, heating, air conditioning agtiting.

Households have more power in energy issues rglatinprivate free
time residences: what kind of heating system iduséat is the energy
source, and how much electricity is consumed. Lrargsidences require
more heating and more space is available to fil@ctrical appliances. In
well equipped residences heating is in many casgsned or recommended
during the winter time even if the residence is msd, as the water system
and appliances might otherwise be damaged. Attestiould be paid to this
issue in relation to providing solutions for comsting systems so that no
heat, or as little as possible, is needed durireg vinter time when the
residence is not in use. When fire wood is usaenton should be paid to
the quality of the fuel and burning conditions taximize the heat gained
and also to minimize harmful emissions.

5.3 Buildings

Footings, earthworks and space built below grolenel define most of
the abiotic resource consumption of buildings, ey in the case of small
ones. This is due to the vast amounts of soil acétsranoved from their
original place. Thus, in the planning phase thatfion and specific needs
should be considered so that no excessive eartivewmekneeded. One option
is to use recycled material, i.e. waste land orstroetion waste, to reduce
the need for new material. In the case of both kavad larger buildings
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adding floors reduces the material load per squate of floor space in
use. Wood is a light construction material whiclduees the material
intensity of the building and also means that kghfootings may be built.
Tamminen et. al. (2007) have studied the materiakemption of housing
and provide more detailed analysis on the topic.

In the case of both free time residences (simplewedl equipped) and
hotels, a smaller room or residence size per visiteans a more efficient
service. The size and type of the building affebes inaterial input during
the building phase, but throughout the whole lifgars size will also
determine to a large extent the need for heatipgc& also allows increases
in the amount of furniture and appliances and gelanumber of electrical
appliances in particular will further increase th&al material consumption.

5.4 Occupancy rate

An increase in occupancy always increases therialtmnsumption.
However, if an increase in occupancy rate with élésting infrastructure
will decrease the pressure to build new accommodatany increase in
existing occupancy will be resource efficient. Aating to this paper, an
increase in the occupancy rate may decrease nlaigpi# per overnight
significantly. If the increase in occupancy is @by an extension of the
length of stay it is most efficient, as no extengportation is needed.

If a rise in the occupancy rate of private freedimesidences would
decrease the use of other accommodation infrasmejctthis can be
considered to be resource efficient from the accodation point of view.
However, as we saw in chapter 4 transport playsjgmnole and this needs
to be remembered, too. Non-family visitors in ptevaesidences were not
taken into account in this study but visitors dlsrease the occupancy rate.
It is more efficient to share one residence instefdhaving several
residences. According to information from Lomarengen average length
of stay in a rented residence is longer comparemit@ate ones. Taking into
account also the fact that overall occupancy matagher in rented ones this
makes the use of these in general terms more m@sediicient than private
ones, if accommodation only is considered.

5.5 Government control and guidance

As tourism is not a necessity, the demand for ttievity depends on
various factors and not the least on the stateoofséhold, national and
international economics and the (international) itiwal atmosphere.
Economics also provide a means to influence theuresoefficiency of
tourism. Transport is the essential tourism activiyg discussed in this
paper, the mode of transportation highly affects tital consumption. The
question should be raised whether the currentmqigiolicy of fuels and
transport services encourage tourists to make resa@fficient choices. The
question of energy is also related to accommodatibrat is built, how, and
what kind of energy is used.

Local and national level planning policy sets tharfework regarding at
which locations new infrastructure is built. Espdlgiin the case of free time
residences more densely and spatially concentpgathing would increase
resource efficiency, as this would raise the efficy of the use of the
infrastructure and help to provide public transgtion and other services.
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5.6 Free time residences, a Finnish institution

Free time residence is one of the essential itistitsl of the Finnish
culture. Many people have access to their own firee residence or one
belonging to a relative. Spending time in a freeetiresidence is considered
to be linked to the notion of respect for, and beitose to, nature. This is
the reason why most people prefer, if possiblepudd their free time
residence in a peripheral and isolated place. Whhbaliday is spend in the
heart of a natural environment it is easy to forgebut the environmental
pressure caused by the activity. Again, mental esaxf free time residences
are still based on simple living, even if the staldof living is nowadays in
many cases close to that in permanent residences.

Here suggestions have been made regarding howdtexiad intensity of
free time residences could be decreased. The pmpssdransport and
infrastructure needed for transport is one of tteomissues. As long as a
peripheral location forms an essential part of ithitution of free time
residence use, suggestions for denser planning sié&oult to realise as
this would question the whole idea that many pedgplee about free time
residences.

A free time residence is not only a place to whilstay overnight. This
is the reason why a hotel, or even rented free tesilences, are not always
substitutes for a free time residence owned by elhes the family. Many
activities are not possible anywhere else than rne’'s own free time
residence. The property itself might also be megfinif it has been owned
by the family for several generations.

These are the reasons why in the case of privatetinee residences
there is a huge challenge to develop the cultuveatds a less resource
consuming future. The first step is to make peoplara of the real state of
the resource consumption of the activity and thegirbto think what kind of
a less consuming free time residence culture cbeldcceptable, or whether
it is possible to reduce resource consumption (@eraonal and household
level) elsewhere, if the free time residence issabered to be an essential
part of personal consumption.

6 Overall conclusion

Households have individual monetary and time buigdlocated for
leisure travel. If this budget is to be used iresource efficient way, careful
attention should be paid to the frequency, geodcapldistance and length
of stay. Government policies set the frameworkwihich tourists and
service providers operate. In this framework battkesholders may or may
not seek to apply resource efficient practices evhitgaged in their activity.
Energy is a major issue to focus on when it appt@stransport and
consumption related to accommodation. Material im@und the efficient use
of infrastructure for transport and accommodatimnather key issues.

As biofuels increase their share of the marketsgarch is needed on how
this will change the resource consumption of transpnd other forms of
energy consumption.

In this study only the most common forms of Finnislurism were
studied. A lot of research is needed to examinerotiipes of tourism,
especially international tourism, since air traigeincreasing quickly and at
the same time the distances travelled are growiihgre also exist many
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other types of tourism. For example, camping is tiyorof attention. It
would also be interesting to study the materiadnsity of restaurant services
and different kinds of activities.

In Finland, free time residences play a major rivleleisure travel.
Especially now that expectations in respect of #wlifies in residences are
growing it is important to find resource efficietgichnical solutions and to
discuss expectations related to free time residerfoe new and old
residences. At the moment the VAPET-project by theniBh Work
Efficiency Institute (Tyotehoseura) is making a cimftion to this
(Kasanen, 2006). However, as the results of thidysshow, we should in
addition to technical solutions also rethink oued® and our requirements.
This calls for innovations in marketing and attitsder the acceptance of
smaller, less well equipped and shared free tirsieleaces.

The authors would wholeheartedly like to thank theresentatives of Hotel
Radisson SAS Seaside in Helsinki, Finland and Sétaislli Arina in Oulu,
Finland for their support in the data collection.
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