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A :, monsequence the relative contribution of the
1Ce Industries to the overall economic output
|s@xpected to Increase

—— i

— “This trend should entail a growing focus on
~service-related activities and their ability to
actually meet environmental requirements




il0Eneral, service industries tend to generate
avirenmental impact at the point of use
ﬂughout their extensive supply chain.

AN ﬁtegrated understanding of the full
e _-,.__.Fllcatlons of service supply-chains is needed
= for improved decision-making

- & Service systems descriptions are needed to help

identify life-cycle stages and components of
services and assess their environmental impacts
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esp]re_ SErvice economy accounts for a
e alifle :nr share of the GDP of most industrialized
mrrjvk 'LCA models and case studies for services

.

il ve only recently been appearing.

E@d services present unique challenges for LCA:
*thelr definition and boundaries are complicated and varied

-_-r_; ~— in view of the multiplicity of service sectors, common
- eniteria for LCA cannot be developed

— less conventional LCA approaches may be preferable
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International Tourist Arvivals, 19320-2000

ailL ]
EmZouth Asig
700 - OMidde East
OAfCE
sto OFE agt AziaPacific
S0 - B Amercas
OE urope

400 -

million

19:50 1960 1970 1930 19490 2000

Source.: World Tourism Organization, 2003




“ro rlsm n'dustrle

JIeliSMiNAUSEries are expected to contribute to
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e UISH INAUSEHES are expected to contribute to
BREEIENM sustainable development

> rourun and the natural environment are
Jrrom \V/ mterconnected
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= —ther atural environment itself may be considered as a
= r_major INput resource to the processes of tourism
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- oUIrism m'destrle
e th -\14ron

oIS ndustries are expected to contribute to
lonie)=i drﬁ sustalnable development

rouru and the natural environment are
Jrrorng y interconnected:

&= the natural environment itself may be considered as a
== -—,major INput resource to the processes of tourism
-—,:;v';‘:' ~__ Industries

- — the development of tourism as a mass industry may

—= severely increase the overall impact on the
environment
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BINEANS stilll uncommon i tourism industries
WANImIed amount of case-studies have been
]rlgn"r]'f'é@ among which:
~ 7L jtisi Airways Holidays: LCAs of key

= destinations (Seychelles and St. Lucia)

_-r,Unlversny “G. d’Annunzio” and FEBE EcoLogic:
—;_:“_*i:_._. ~ LCAs of hospitality service by Italian hotels

~  — Carnegie Mellon University and University of
' California at Berkeley: 1/O LCA of U.S. Hotel
Industry
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: :sessment of the Islands as holiday.
iinalions and promotion of sustainable

= _t:rﬂsm sector by an external consultant, the UK
= Centre for Economic and Environmental
- DPevelopment (UK CEED).

* |mpacts addressed: water pollution, air pollution,
noise, aesthetic damage, habitat loss, natural
resource exploitation and disruption of natural
cycles
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IENenefits included environmental
Jmorova ents and better quality holidays for
VISIoerS,

4-1.,1

rn;ue- 1allenges included:

—— Convincing stakeholders that it was needed, even
-—,though not required by legislation

- — Good leadership and a long-term view were needed
— Full support from local organisations was needed

— Data on holiday products are often hard to find or
unavailable
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IENGIBIING Case-studies
2IEREINGCariied out:
— Ho el Prestige -
BVientesilvano |

' Montesilvano

47;1_-‘—_"‘ lul Hotel Dante - Cervia B peear

= il -
— —

= Hotel Duca d’Aosta -
. Pescara




laﬁ-d%-eﬁ
spalsimciude: "
NEERLIT /fﬁi g enVIronmentaI “hot spots”

JOODf g EMS development

e_ ir :g experlence for the development of Product
tegory Rules (PCR) for a Type-Ill ecolabelling
__,._-#; S{am
J:unctlonal unit chosen:
— - accommodation service for one person-day

—
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ESSIENT boundarnes include:

— A ijr 15 clesely related to the accommodation
DSF\/J(‘“” (e.g. cleaning, lighting of rooms, etc.)

— orr' hotel services (e.g. bar, restaurant, swimming
_._ﬂe , sauna, etc.), which were analysed separately

f roductlon of consumables and energy needed for
e “hotel services

e e e

~ — Transport of guests to reach the hotel
— End of life of wastes produced by the hotel

* System boundaries do not include:
— Buildings and furniture
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@NiEsiie data have been collected at the hotels
andiat some direct suppliers (e.g.: laundries,
ormrmr -e ffices)

De i Ilectlon was suited to the features of

e

" eac! -hotel

= pecmc collection activities carried out include:

g

— —

_-:;_— ~— On-site visits

— Personnel and management interviews
— Sampling

— Direct contacts with suppliers






B Cleaning activity for kitchen [Activities] -- DB Plan

Ohject  Edit  Wiew Help
DR ¥ BEX

Cleaning activity for kitchen
aBi 4 process plan: Mazs BER: Ammania APME E;-’eg'

Pl V& Bl e BE#AF?

rifiuti degli imball dei detersivi

00073414 kg

*Broom Truck-trailer/15t tatal — pt 4%

S —
8 0779E - k. cap.#9.3t payload/local 8.0779E-6 kg
T4E726EG ka

"CH: Polyethylens g
terephthalate [FET] BLAw/AL

»

Cleaning for kitchen  pXEE*

& - 00074324 kg
Plastic bucket ?ﬁ' Truck-raler/15t total - pi 2"
[—
1,1879E-5 kg cap. /3.3t payload/local 1.1879E-5 kg
T6.8715E9 kg
Packaging bleach & sack % Truck-railer/15t okl piam”

00015514 kg cap. /9.3t payload/local

19147367 kg 0.0M15814 kg

1.1462E6E kg
DE: Diezel free refinerny E@E'

J2.1989E-7 kg
T ruck-trailer /15t total pﬁ.ﬁl

I

00002851 kg cap. /9.3t payload/local

Pk

DE: Ethanol [96%) i

00002851 kg
41 |

System: Changed, Last change: Swstem, 09/02/2004 22,1252




L. Catering Service [Balances] -- Balance I

Object  Edit Wiew Tools Help
D> BR === pWE B ey 2 BS?
Marne: |Eatering Service Fows 1 | Colurnns 1 -

Quantity lEvaIuatiDn] v Quantity view  Urit an:nrmaIizatin:nn] Iv Infout aggregation |D:||umns relative j

| = | ]| [rotfrered =]
B LcA | @ Loc | B LowT |

Inputs Dz
e SoRT Cleaning activ| Laundry for kit Catering zervid DE: Diezel fref 1T: Pawer Gric) I T: Thermal er| Truck-trailer
Quantities i
Technical quantities
Energy [gross calarific value] [kJ] 100 % 0,266 % 0558 % 00231 % 332 % B5,9 % 00202 %
Energy [net calarific walue] [J] 100 % 0276 % 0654 % TBE X 00248 2 308 % B3.2 % 00216 %
Energy ren. [grozs calarific walue] [M.] 100 % 00197 % 0177 % 0ooma%  (998% 00169 %
Energy ren. [het calorific value] (k] 100 % 00197 % 0176 % 0o0M29% (998% 0.0166 %
kazz [ka] 100 % 434 X 315 % 497 % o000 & |33 %E 122 % 0.000217 %
Dutputs Dz
A e Cleaning activ| Laundm for kit Catering zervid DE: Diezel fredf 1 T: Power Grid) I T: Thermal er| Truck-trailer/
Quantities

Technical quantities
Economic quantities
Environmental quantities

A Global warming potential [GWF 100 pears] [kg CO2-Equiv. ][ 100 % 0218 % 0562 2 0o0=32 % |324% BR.2 % 00252 %
B Ozone depletion potential [ODP, catalytic] [kg R171-Equiv] [100 % 00577 2 0,988 % 0.215% 98,7 %

C Acidification potential (AP [kg S02-E quiv.] 100 % 0171 % 1.09 % 000574 %= |4289% Bh8 % 00626 &
Carcinogenic substances [El 95] [kg PAH-Equiv.] 100 % 000134 % 0218 % 000326 % (994 % 033%

D Eutrification potential [EP] [kg Phozphate-E quiv. ] 100 % 0165 X 0634 % 000e35 % |3F6% B1.5 % 00923 %
E Photochemical oxidant patential [POCP] [kg Ethene-Equiy. ] 100 % 0414 % 0761 % 00753 % s R 9.2 % 0,0835 %
F Hurnan togicity potential [HTP) [kag DCE-Equiv.] 100 % 00831 % 023 % 000364 & |97.7 % 196 % 000199 %
3 Aquatic ecotoricity patential [AETP] [kg DCB-E quiv.] 100 % 0,235 % 0543 % 00162 % VI E 261 %

Global warming potential [GWwWP 20 vearz] [lkg COZ-Equiv. ] 100 % 0,245 % 0529 % 000328 % 30,9 % B33 % 0023 %
Global warming patential [GhwF 500 vears) [kg COZ-Equiv]  |100 % 0,206 % 0565 X nooa0e %k 231k BE,1 % 00263 &
H Termrestic ecotaxicity patential [TETF] [kg DCE-Equiv.] 100 % 003932 % 0,345 % 00139 % N8x FinE

Heavy metals [E] 95] [ka Pb-Equiv.] 100 % 053 & 0449 % 00343 % 95,9 X 30 x

lanizing radiation [E1 95 RF] [Bg 1129-E quiv.] 100 & 000217 % |0209% 0ooys s  |998% 00185 &

Winter zmag [El 95] [k S02-Equiv. ] 100 % 0,264 % 2R3 X 000E8E %= |71.3% 2hBE 00452 %
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S OIME general comments:
BEfiergy use is a major aspect

- rrrw rt of guests (where included) is also a critical
AJEJ&
— QﬁUCtIOn of materials (e.g.: detergents, toilet paper)

-
o __--- o

=~ andsome processes (e.g.: laundry activity, waste

- -ﬂ"

"‘ff =z dlsposal) may make a significant contribution to some

e
—_— —-'I:__,-——'

— *lmpact categorles
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J‘ng,_\ljrr( haverdevelred ther Economic

1) utput Life Cycle Assessment (EIO-LCA)
m@"rhor U.S. data

REIE sentatives of major U.S. service industries

WEre ‘selected: trucking and courier services,
== -;:--: etail trade, colleges and universities, and hotels

p——

= ,The EIO-LCA model was used to estimate the
- resource inputs and environmental outputs, both
direct and indirect

* A purchase of one million dollars of services
from these four sectors was simulated
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Electricity Use

O Direct @ Indirect

illion kWh

trucking/ colleges/
courier trade universities

Electricity inputs of four U.S. service inaustries for $1 million dollars of
demand for each inaustry (source.: Rosenblum et al., 2000)



Se U SiRCUISTIRY

Energy Use (electricity plus fuels)

@ Direct @ Indirect

trucking/ retail colleges/
courier trade universities

Enerqy inputs of four U.S. service industries for $1 million dollars of
demand for each inaustry (source.: Rosenblum et al., 2000



Se U SiRCUISTIRY

Total TRI Releases to the Environment

trucking/ retail colleges/
courier trade universities

U.S. EPA’s Toxics Releaselnventory (TRI) emissions of four U.S. service
/naustries for $1 million dollars of demand for each industry
(Source: Rosenblum et al., 2000)



. Main COﬂS:lﬁSiOﬂS
cLr) e t_,U' SNEVeElopments:

—

Iplementation have so far
the potential of various LCA
esto

— | ut:e Life Cycle Thinking into the decision making
= :;o' cesses of the firms involved

P

e uﬁ)ort efficient data management and resource

. -—-""_ -

= optimisation

_..-F—-:_'_-_F__

~~  — support public policy making
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ntlflcatlon of tourism activities and
what IS being investigated)

/sten :__boundarles

== "a::avallablllty, data quality and documentation
_...;.--”"'-—-methodologlcal ISSues
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— mtegratlon with other tools
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