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ServiceService IndustriesIndustries and and 
Industrial EcologyIndustrial Ecology

•• Consistently with the principles of industrial Consistently with the principles of industrial 
ecology, economies are expected to ecology, economies are expected to 
dematerialisedematerialise

•• As a consequence, the relative contribution of the As a consequence, the relative contribution of the 
service industries to the overall economic output service industries to the overall economic output 
is expected to increase is expected to increase 

•• This trend should entail a growing focus on This trend should entail a growing focus on 
serviceservice--related activities and their ability to related activities and their ability to 
actually meet environmental requirementsactually meet environmental requirements



•• In general, service industries tend to generate In general, service industries tend to generate 
less environmental impact at the point of use less environmental impact at the point of use 
than throughout their extensive supply chain. than throughout their extensive supply chain. 

•• An integrated understanding of the full An integrated understanding of the full 
implications of service supplyimplications of service supply--chains is needed chains is needed 
for improved decisionfor improved decision--makingmaking

•• Service systems descriptions are needed to help Service systems descriptions are needed to help 
identify lifeidentify life--cycle stages and components of cycle stages and components of 
services and assess their environmental impactsservices and assess their environmental impacts



•• Despite the service economy accounts for a Despite the service economy accounts for a 
significant share of the GDP of most industrialized significant share of the GDP of most industrialized 
countries, LCA models and case studies for services countries, LCA models and case studies for services 
have only recently been appearing.have only recently been appearing.

•• Indeed, services present unique challenges for LCAIndeed, services present unique challenges for LCA::
–– their definition and boundaries are complicated and variedtheir definition and boundaries are complicated and varied
–– in view of the multiplicity of service sectors, in view of the multiplicity of service sectors, common common 

criteriacriteria for LCA cannot be developedfor LCA cannot be developed
–– less conventionalless conventional LCA LCA approachesapproaches may be preferablemay be preferable



SourceSource: World : World Tourism OrganizationTourism Organization, 2003, 2003
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Tourism industries Tourism industries 
and the environmentand the environment

•• Tourism industries are expected to contribute to Tourism industries are expected to contribute to 
longlong--term sustainable development term sustainable development 

•• Tourism and the natural environment are Tourism and the natural environment are 
strongly interconnected:strongly interconnected:
–– the natural environment itself may be considered as a the natural environment itself may be considered as a 

major input resource to the processes of tourism major input resource to the processes of tourism 
industries industries 

–– the development of tourism as a mass industry may the development of tourism as a mass industry may 
severely increase the overall impact on the severely increase the overall impact on the 
environmentenvironment



LCA CaseLCA Case--studiesstudies

•• LCA is still uncommon in tourism industriesLCA is still uncommon in tourism industries
•• A limited amount of caseA limited amount of case--studies have been studies have been 

identified, among which:identified, among which:
–– British Airways Holidays: British Airways Holidays: LCAsLCAs of key of key 

destinations (Seychelles and St. Lucia)destinations (Seychelles and St. Lucia)
–– University University ““G. G. dd’’AnnunzioAnnunzio”” and FEBE and FEBE EcoLogicEcoLogic: : 

LCAs LCAs of of hospitality service by Italian hotelshospitality service by Italian hotels
–– Carnegie MellonCarnegie Mellon University and University of University and University of 

California at California at BerkeleyBerkeley: I/O LCA of U.S. Hotel : I/O LCA of U.S. Hotel 
IndustryIndustry



BAH’s key destinationsBAH’s key destinations



BAH’s key destinationsBAH’s key destinations
•• Seychelles (1994) Seychelles (1994) –– StSt. Lucia (1998). Lucia (1998)
•• Aim: assessment of the islands as holiday Aim: assessment of the islands as holiday 

destinations and promotion of sustainable destinations and promotion of sustainable 
tourismtourism

•• LCA methodology tailored to the demands of the LCA methodology tailored to the demands of the 
tourism sector by an external consultant, the UK tourism sector by an external consultant, the UK 
Centre for Economic and Environmental Centre for Economic and Environmental 
Development (UK CEED).Development (UK CEED).

•• Impacts addressed: water pollution, air pollution, Impacts addressed: water pollution, air pollution, 
noise, aesthetic damage, habitat loss, natural noise, aesthetic damage, habitat loss, natural 
resource exploitation and disruption of natural resource exploitation and disruption of natural 
cyclescycles



BAH’s key destinationsBAH’s key destinations

•• The benefits included environmental The benefits included environmental 
improvements and better quality holidays for improvements and better quality holidays for 
visitors.visitors.

•• The challenges included:The challenges included:
–– Convincing stakeholders that it was needed, even Convincing stakeholders that it was needed, even 

though not required by legislationthough not required by legislation
–– Good leadership and a longGood leadership and a long--term view were neededterm view were needed
–– Full support from local organisations was neededFull support from local organisations was needed
–– Data on holiday products are often hard to find or Data on holiday products are often hard to find or 

unavailableunavailable



Hotels in ItalyHotels in Italy

•• The following caseThe following case--studies studies 
are being carried out:  are being carried out:  
–– Hotel Prestige Hotel Prestige --

Montesilvano Montesilvano 
–– Club Hotel Dante Club Hotel Dante -- CerviaCervia
–– Hotel Hotel DucaDuca d’Aostad’Aosta --

Pescara

Cervia

Montesilvano
Pescara

Pescara



Goal and Scope DefinitionGoal and Scope Definition

•• Goals Goals include: include: 
–– identifying environmentalidentifying environmental “hot “hot spotsspots” ” 
–– supporting supporting EMS EMS development development 
–– gaining experience forgaining experience for the the developmentdevelopment of of Product Product 

Category RulesCategory Rules (PCR) (PCR) forfor a a TypeType--III III ecolabellingecolabelling
systemsystem

•• Functional unit chosen:Functional unit chosen:
–– accommodation service for one personaccommodation service for one person--dayday



Goal and Scope DefinitionGoal and Scope Definition

•• System System boundariesboundaries include:include:
–– Activities closely related toActivities closely related to the the accommodation accommodation 

serviceservice (e.g. (e.g. cleaningcleaning, , lightinglighting of of roomsrooms, etc.), etc.)
–– other other hotel hotel services services (e.g. bar, restaurant, (e.g. bar, restaurant, swimmingswimming

pool, sauna, etc.), pool, sauna, etc.), which were analysed separately which were analysed separately 
–– Production of Production of consumablesconsumables and and energy needed forenergy needed for

hotel hotel services services 
–– TransportTransport of of guests to reachguests to reach the hotelthe hotel
–– End of life of End of life of wastes producedwastes produced byby the hotelthe hotel

•• System System boundariesboundaries do do notnot include:include:
–– BuildingsBuildings and and furniturefurniture



Inventory AnalysisInventory Analysis

•• OnOn--site data site data have been collectedhave been collected at the at the hotelshotels
and at some direct and at some direct supplierssuppliers (e.g.: (e.g.: laundrieslaundries, , 
printingprinting--officesoffices))

•• Data Data collection was suited tocollection was suited to the the featuresfeatures of of 
eacheach hotelhotel

•• Specific collection activities carriedSpecific collection activities carried out include:out include:
–– OnOn--site site visitsvisits
–– PersonnelPersonnel and management and management interviewsinterviews
–– SamplingSampling
–– Direct Direct contacts with supplierscontacts with suppliers



Impact AssessmentImpact Assessment

•• GaBiGaBi software software tool wastool was usedused toto model life model life cycle cycle 
systemssystems and and processprocess data data 
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Interpretation of  the resultsInterpretation of  the results

•• Some general comments:Some general comments:
–– Energy use is a major aspectEnergy use is a major aspect
–– Transport of guests (where included) is also a critical Transport of guests (where included) is also a critical 

aspectaspect
–– Production of materials (e.g.: detergents, toilet paper) Production of materials (e.g.: detergents, toilet paper) 

and some processes  (e.g.: laundry activity, waste and some processes  (e.g.: laundry activity, waste 
disposal) may make a significant contribution to some disposal) may make a significant contribution to some 
impact categoriesimpact categories



US tourist industryUS tourist industry
•• The Authors have developed the Economic The Authors have developed the Economic 

InputInput--Output Life Cycle Assessment (EIOOutput Life Cycle Assessment (EIO--LCA) LCA) 
method using U.S. datamethod using U.S. data

•• Representatives of major U.S. service industries Representatives of major U.S. service industries 
were selected: trucking and courier services, were selected: trucking and courier services, 
retail trade, colleges and universities, and hotelsretail trade, colleges and universities, and hotels

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

•• A purchase of one million dollars of services A purchase of one million dollars of services 
from these four sectors was simulatedfrom these four sectors was simulated



US tourist industryUS tourist industry

ElectricityElectricity inputsinputs of of four four U.S. U.S. service industries forservice industries for $1 $1 million dollarsmillion dollars of of 
demand for each industry demand for each industry ((sourcesource: : Rosenblum et Rosenblum et al., 2000)al., 2000)



US tourist industryUS tourist industry

Energy inputsEnergy inputs of of four four U.S. U.S. service industries forservice industries for $1 $1 million dollarsmillion dollars of of 
demand for each industry demand for each industry ((sourcesource: : Rosenblum et Rosenblum et al., 2000al., 2000)



US tourist industryUS tourist industry

U.S. U.S. EPA’s Toxics ReleaseInventoryEPA’s Toxics ReleaseInventory (TRI) (TRI) emissionsemissions of of four four U.S. U.S. service service 
industries forindustries for $1 $1 million dollarsmillion dollars of of demand for each industry demand for each industry 

((sourcesource: : Rosenblum et Rosenblum et al., 2000)al., 2000)



Main conclusions Main conclusions 
and future developmentsand future developments

•• CaseCase--study implementation have so far study implementation have so far 
suggested the potential of various LCA suggested the potential of various LCA 
approaches to:approaches to:
–– introduce Life Cycle Thinking into the decision making introduce Life Cycle Thinking into the decision making 

processes of processes of the the firmsfirms involvedinvolved
–– support efficient data management and resource support efficient data management and resource 

optimisationoptimisation
–– supportsupport public public policy makingpolicy making



•• Improvement are still needed concerning several Improvement are still needed concerning several 
issues:issues:
–– accurate identification of tourism activities and accurate identification of tourism activities and 

services (what is being investigated)services (what is being investigated)
–– system boundariessystem boundaries
–– data availability, data quality and documentationdata availability, data quality and documentation
–– methodological issues methodological issues 
–– integration with other toolsintegration with other tools
–– ………………………..………………………..
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