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1 Intr oduction

Concernabout the unsustainabl e developmert of private consumption has
raisedits headduring the pag few decasin wedern countries At the same
time, household consumption has grown and changed its form. Income is
growing from yea to year alongside the GDP over the whole of Europe, ard
we have more and more to consume. Household consumption experditure in
the EU-15 increa®d by almost one third per person between 1990 and 2002.
At the same time households are becaming smaller and are tending to use
more erergy and water, in addition to gererating more wade per person
(EEA, 2005). This mears that the trerd is far from what is neeced to reach
sustainahlity.

If sustainahility is to becane a realty, atremerdous increag in resource
efficiercy is required One target for sustainabe production amd
consumption has beenthe reduction of matrial flows in the industrialised
countriesby afactor of 10 up to the middle of this certury. This would allow
a worldwide cut in material flows by half, while doubling worldwide
prosperity, i.e. it would lead to an increase in worldwide resurce
productivity by a factor of four (Schmidt-Bleek 1993; von WeizsScler,
Lovins & Lovins, 1998). Meadows et al. (2004) propose, amongst other
mears, an increa® in eco-efficiency by 4 % p.a. in order to acheve
sustainahility. This corregponds to a factor 8 increag in resurce
productivity by 2050.

The fact that the consumption level differs a lot between different
consumers is well known. By quartifying the amaunt of resource
consumption the potertial for dematerialisation canbe discussed However,
with only quartitative data it is not possible to find amswers to quedions
concerring the barriers and opportunities for reduction: what is neeced to
achieve less resource consuming lifesyles? Is the level of consumption only
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a quedion of income, or is there someting more? Why are some peaqple
happy with so much less? In this study both quartitatve and qualitative
methods have beenused in a searchfor some amswers to these kinds of
guegions.

The article is based on the reallts of a reseach project caled FIN-MIPS
Household B Promating Sustainable Consumption. The research has been
conducted by the Finnish Association for Nature Conservation in 2006-2008.
The purpose of the projectis to ted the applicaton of the MIPS concep for
increasng the sustainaklity of private households. In the first stage of the
resarch, mairial input data relevant to households was gathered and new
data gererakd. In the secand stage, the material input data produced was
amlied to 27 Finnish households to measire their natural resource
consumption and to develop options for the dematerialisation of household
actvities This article gives the key realts basd on household
measiremerts and focus group interviews conducted with the households.

2 Measuring the ecologicalrucksack of households

2.1 Definition of househtd consumptio and system
boundaries

According to the OECD definition, household consumption is the
consumption of goods and servicesby households. It includesthe selecion,
purchase, use, maintenance, repair and disposal of any product or service,
but it does not include consumption by the public secor or intermedate
consumption of products and services in the productive secor (OECD,
2002). However, the consumption by the public secor canstill be indirecly
appendedto household consumption.

In this study, the OECD definition of household consumption has been
used when defining the system boundaries of the study. Public servicessuch
as educaton and heakh care are left outside the study. In this study,
household consumption is divided into six secbrs: housing, transport,
foodstuffs, leisure time acivities tourism and household goods amd
appliances These were chosen because, according to mary other studies
they arethe consumption clusterswith the maost ervironmertal impacts (e g.
Michaels & Lorek, 2004; EIPRO 2006; see also L Stieerojaet al., 2006a).

2.2 MIPS as a calculation metlbd for household
consumption

The promation of sustainakility requires appropriate indicabrs. Changes
in production and consumption patterns must be measirakde, e.g. in relation
to the Facbr 10 target In 1992, the Wuppertal Institute for Climat,
Environment and Energy proposed the amount of natural resourcesused to
provide a certain berefit (Material Input PerSenice unit, MIPS or MI/S) as
a badc measire for asessing and comparing the ecological pressure cawsed
by products and services MIPS constitutes a tool for asessing and
systematcaly reducing the resource consumption of products or acivities
The bags of the MIPS values are the ecdogical rucksacks calculated for
different goods or commodities The ecological rucksack is the sum of
natural resources moved away from their original placein the ecosphere
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during the ertire life cycle of a certain raw matrial, product or actvity,
including indirectresource use aswell. (Ritthoff etal., 2002.)

The MIPS concept dividesthe natural reourcesused into five different
cakegories i.e. abiotic resources biotic resources water, air, and soil
maovemert in agiculture and foredry (mainly erasion). Only solid resources
i.e. akiotic, biotic and ercsion, can be summed and expressed e.g. in one
ecdogical rucksack figure.

The MIPS approach concertrates on the material input of products and
actvities It differs from a complete life cycle asessmert (LCA) in not
providing detailed reailts on certain emissions and other output factors.
However, the use of the MIPS concept is less time and cost intersive than
the use of, for instance, LCA. In addition, the MIPS concegd can easly be
communicated to a non-expert Kilograms and tonnes of resurces are
undergandable conceps for guiding consumer decisions, aswell as product
developmert and maao-ecanomic consideratons. The wide potertial for the
applicaion of the MIPS concepd (product, service, household, company,
municipality, regon, natonal and global ecaiomy) promotes the
underganding of the links betweenlocal acivitiesand global sustainahility.

2.3 Materialsandmethods

231 MIPS data

The study is based on Ml and MIPS data gatheredand producedin the
FIN-MIPS Household project A lot of existing MIPS data from differernt
countries was gatheredin a pre-study on existing material input and MIPS
data (LSheeroja et al., 2007). The project has producedsix part studies on
the material input of different consumption sectbrs (Kauppinen et al. 2008;
Luoto et al. 2008; Moisio et al. 2008; Sab et al. 2008; Tamminen et al.
2008; Veuo et al. 2008). The material for the calculations shown in the
paperis basedon these studies

232 Households studied and household surveys

Paricipating households were found via advertisemerts published in
newspapers web pages ard e-mail lists of different NGOOs From 90
volunteeredhouseholds, 27 were chosen to participate in order to have as
divers a selecion of households as possible. Household size varied from
one to nine perons. Altogether 78 pegple belong to thes households.
Y early gross income per person differs from less than 5,000 euos to 80,000
euos. The households all live in southern Finland, but in very differert
areas both urban and rural. Age groups from 20 to 70 wererepreserned by
the headof the family. Childrenof all age groups were also represented

Information on the behaviour and consumption of the 27 participating
households was gathered with paper form quedionnaires desgned by the
FIN-MIPS Household project egpecially for this survey. Households
receved new quedionnaires every week during a six-week period in
Sepgemter - October 2007. Each topic was allocated one week exceg for
the household itemsand appliancestopic, for which two weelks were given
for answering the quegions. The following is anoverview of the conterts of
the quedionnaire.

The topic for thefirst survey weekwashousing and energy consumption.
The households were asked about the age, the size, and the construction



4 Satu LShteeroja, Michael Lettenmeier and Elli Kotakor pi

materials of the building they live in. A description of garders, parking and
other yard areas was also requeded, aswell as storage rooms and separate
buildings belonging to the households. Major renovations of the buildings
were also included but in the end the data applying to these wasnot usedin
calculations.

In erergy consumption, the households followed up their water
consumption for one week by first measiring the amount of water usedin
one shower, dish wadh, ard toilet flush and then counting how mary times
they carried out these operaions in one week Electricity and forms of
heaing were aked about, aswell asthe consumption of electicity and heat
or heaing fuel peryea.

The second survey week concertrated on eatng and drinking. The
households listed all the food they bought in one week, aswell as all the
food from storage facilities that was eatn during that week At the end of
the week, articles bought but not eaen during the survey week were
excluded Every memler of the household kept a personal food diary for one
week to list what waseatenat school, at work, and during leisure time.

Daily consumergoods and wade were also surveyed in the sameweekas
food and drinks. Households were akedto measire the weely or yearly use
of, for example, soft papers daily consumer goods and personal hygiene
products, aswell asgritting during the wintertime.In addition, they collected
and weighed all the wade producedin one week separaing out packagng
and other wade, as well asall the wage they normaly sort (glass, paper,
orgaric wade, efc).

The third survey week focused on everyday transport and leisure time
activities Household members kept a personal transport diary for one week
The length, purpose and transport mode was listed for every trip, aswell as
the occuparcy rate when travelling by car. In association with hobbies and
free time acivities transport, the locaion and duration of the acivity, and
occuparcy rateswereasked Leisure time activitieswere reported on an all-
yearround bads because mary hobbiesarerelated to sea®ns.

The invertory of goods, items and applicaions of households was the
most labour-intersive topic for most of the households. Households were
aked to carry out the tak becawse so little data on the amaunt of itemsin
houseswasavailable (L Sheeroja et al., 2006a). Households were given two
weeks to list all the furniture, electic and electonic appliances clothesand
textiles paper products, kitchen items tools and jewellery, as well as
outdoor and garden equipmert, they own. The main matrials and the
assumed length of usage of the product were asked for. Households also
indicated whether the item was purchased or obtained secand-hand, because
accading to the MIPS metodology material input is to be allocated to the
original user of the product (Ritthoff etal., 2000).

The lag survey week concertrated on tourism and travelling during
holidays in the previous year. Thus, it included all the travelled kilometres
not listed in the context of daily travelling. Nights spert in differert
accanmodation locaions were aked about, as well as the main purposes
and acivitiesof the holidays. Work trips were excluded asthey did not come
under private consumption.

In regard to daily transport, foodstuffs and water use the measiremert
period given to the households was only one week To decreas the risk of
uncertain reaults, households were aked to point out if and how the survey
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week differedfrom an ordinary week For example, biking is closely related
to sea®ns in Finland, and this is why in some cases the transport figures
were corrected before multiplying the reaults of one week to arrive at figures
for the whole yea.

233 MIPS calculation of household consumption

In this article, the term natural resourcesrefersto the sum of ahiotic ard
biotic raw materials, as well as to top soil lost by ercsion, i.e, solid
reurces The consumption of water and air is beyond the focus of this
article.

The bags for the calculaton of the emlogical rucksacks of the
households were the survey data received from the households. The direct
consumption of the households (eg. 150 kilometesdrivenhby carin aweek
was multiplied with the maost appropriate MI coefficierts for different
products and acivities (e.g. 2 kg of ahkiotic resources per 1 vehicle-km by
car), thus producing figureson the material input (M) of the household per
week (eg. 150 km x 2 kg/km = 300 kg of akiotic resourcesper week from
car driving). The same kind of calculaon was done for all products
consumed and acivitiesreported, by the households.

The survey data from the households was available either on a weeky
(foodstuffs, daily consumer goods, traffic, water consumption) or yearly
(erergy consumption, tourism, some purchases), or on a stock amalysis (most
goods and appliances buildings), bads. The M| figures calculated per week
or per stock were trarnsformedinto Ml figuresper year. The final service unit
used in the study is the consumption of one person in one year. Another
option would have beento count the MI valuesnot just for one consumer but
for the whole household. This would, however, complicat the comparison
between consumersliving in households of differert sizes

The accuracy of the MI data for the calculation varied in the different
fields of consumption. The data obtained from the households was
catgorised accading to the availade MI data. Table 1 shows the amaunt or
type of categoriesusedin the diff erert consumption fields.

Table 1. Amounts or typesof data caiegoriesusedin the MIPS calculation of
the households involved

Consumption sector Categories used
Transport 7 modes of transport (L Shteenoja et al. 2006b)
Buildings Individual calculations for each household

according to basis data provided by Tamminen
et a. (2008) for different building types,
materials, yards etc.

Energy consumption 2 categories of eectricity
6 categories of heat
Foodstuffs 47 groups of food or drinks based on Kauppinen

et al. (2008) and Bringezu (2000)

Household goods and appliances 192 products, materials or product groups based
mainly on Moisio et a. (2008)

Tourism 1 type (GimpleQ) of freetimeresidences
provided by Salo et d. (2008)
1 hotel (Salo et a. 2008)
3 flight distances
8 other modes of transport
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234 Focus groups

The resarchers met the participating households twice, just before the
survey period and after having calculated the preliminary MIPS reaults for
the households. One purpose of the first meetng was to mativate the
households and eliminate prejudicesby meeting the resarctersfaceto-face.
The meetngs were organsedin four groups based maostly on the geographic
locaion of the households. Most households were represerted at the
meetngs by one or both adults.

At the secand meetng focus group interviews were conducted to colled
information on the experiences and opinions of the households. At one
meetng the group had to be split becawse of the large number of
participarts. Thus, the final qualitative data consists of transcriptions of
interviews of five focus groups with four to seven participarnts each The
interviews concentrated mainly on two topics the experiences about and
opinions on the six-week resarch period and the concegions repectng
reducing the ecdogical rucksack of consumption.

Focus groups aremore like discussions than interviews. The group freely
discussesthe themesthe researcter brings into the agenda (Morgan 1988, 9-
10). In focus groups the ideasof individuals aremore likely to be developed
further than in basic one-to-one interviews, while the participants have an
opportunity to commert on each otherDargumerts (Valtonen 2005, 226;
Timonen 2002, 73). This resarch project had a good foundation for focus
groups because all the participants sharedthe same experience of filling out
the surveys. All groups gererated an active discussion.

3 The natural resouce conuumption of Finnish
households

31 AverageFinnishconsumer

In order to be able to comparethe reaults of the participating households,
the natural resource consumption of an average Finnish consumer was
calculated This calculation had approximatly the same topics and system
boundaries as the study on the participating households but it was mainly
based on statistics Thus, it is not totally comparalle to the participatng
household but coincides well enough to make it possible to compare the
magnitude of the reaults. LSheeroja et al. (2007) have described the MIPS
calculation and reaults of the average Finnish consumerin detail.

The natural resource consumption of an average Finnish consumer was
measired for one person per one year. The profile of the average household
or consumer is mainly based on official statistics by Statistics Finlard
(2006). The average household size in Finland is 2.1 persons. Thus, the
calculaon examgde constitutes a couple without children The natural
resource consumption of the apartmen aswell asgoods and appliancesare
dividedby two in order to calculate the consumption of one person.

With the system boundaries used, the ecdogical rucksack of an average
Finn is 40 tonnes every year. This corregonds to a full trailer lorry of
natural resources consumed every year by eachinhabitart. The following
tabde shows the distribution of the natural resource use in different
consumption seciors.
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Table 2. The natural resource consumption of anaverage Finnish consumer

Consumption sector Kg per person per year
Transport 17,200
Housing 11,300
Foodstuffs 5,900
Household goods and appliances 2,900
Hobbies and leisure time activities 2,000
Accomodation in holidays 1,000
TOTAL 40,300

Persnal transport accounts for the larged sharein the natural resource
consumption of anaverage Finnish household. Housing and nutrition arethe
following fields of relevance. The contribution of household goods ard
leisure time acivitiesis smaller.

Transport and housing include resourcesthat arelinkedto the other fields
of consumption. A proportion of the resource consumption of transport could
also be shifted to the fields of food (purchasng trips), leisure acivitiesand
tourism. However, transport wastreaedasafield of consumption on its own
because the availabe statistics did not separae clearly enough betweendaily
and holiday trips by the average consumer. For the participating households,
this distinction was made. Thus, in the seciors of transport and tourism the
average Finnish consumer and the households studied arenot comparable.

3.2 Resourceonsumptiorof the participatinghouseholds

Table 3 givesthe scale of the reaults by showing the smalled and biggeg
natural resource consumption in eachconsumption secor. Note that the total
numberssummedin table 3 arenot the reaults of any participating household
because diff erert households gave the higheg or lowed reallts in different
secors. The bhigges differences were found in tourism, transport amd
housing.

Tabe 3. The scale of the natural resource consumption of the studied
households in different consumption sectbors.

Consumption sector Lowest consumption Highest consumption
K g/person per year K g/person per year
Transport 800 52,000
Housing 3,000 38,000
Foodstuffs 2,600 7,700
Household goods and appliances 600 5,900
Tourism 200 42,100
TOTAL 7,200 145,700

In tramsport, car driving plays the bigged role in the ampunt of natural
reource consumption. The four households with the heavied transport
rucksacks, more than 20 tonneseach all travelled intersively by private car.
Threeof themlive far away from work and the rucksack mostly comesfrom
commuting.

With housing, the living space per peron was reveakd as the maost
highly influercial factor. Again, constructed yards require a lot of natural
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reurce use due to earh movemerts. All the five households with heaver
housing rucksacks than the average Finnish consumer live in single-family
houseswith large yards. Building materials play a smaler role but they also
affect the housing figures wooden houses are less material intersive than
housesmack of stone or concrete.

Energy consumption was included in the housing figures Heaing the
apartmens plays a significart role in energy consumption and the heaing
sourceis importart. Even more thanwith heaing, differencesin the resource
consumption were found betweendifferert typesof electicity. The natural
resource consumption of electicity wasonly a fraction in households using
wind-producedelectricity comparedto households using average electicity.

In the food and drinks sectbor, the differencesbetween households were
not asgreat asin some other seciors. One rea®n for this is that the amount
of food eaken every day does not change asdramaticdly aseg. the amaunt
of kilometresdriven In arny cas, the difference between the smalles and the
higheg food rucksack was2.6-fold. The role of meatand other animalbasd
products is significart. Not only meateaters produced high reallts, but also
vegetariars eating a lot of chee. Coff eewasalso a significart factor in the
consumption of some households. As areault of the service unit chosen (see
2.3.3), households with many small children received the lowes food
rucksacks when the food consumption of the household was divided among
all membersof the household.

In household goods and appliances the scale differed from 600 kg to
5,900 kg per person per year.In this sector, different household arsweredthe
survey in quite differert levels of detail. Perhaps partly becawse of this, there
were huge differencesin the focus of MI between differert households.
Electic and electonic appliancesseamedto be relevant in most of the cases
even if their electicity consumption was not included here but in housing.
Deperding on households, other high peaks were reached with furniture,
clothes jewellery, tools and daily consumer goods, but these werealso close
to zeroin some households. Households with the smalleg rucksacks had a
lot of secand-hand products. Secand hand itemshave very small MI figures
becawse they are considered as preverting wade and not requiring
production or raw materials.

The broaded scale in regard to resource consumption ammg the
households was in tourism. The most relevart factors in tourism are free
timeresdencesand long-hau holiday trips. Freetimereddencesarerelevart
not only becatse of the resourcesusedin buildings, but also becaise they are
often locaked far away from pemarent reddences and private cars are
required for the journeys. Short distarnce flights have relatively low natural
resource consumption figures becawse aircraft need relatively little
infragructure. With air consumption this would be totally differert.

Hobbiesand other leisure time activities were aked about in the survey
but not calculated in the final rucksacks. This wasdue to the lack of MIPS
data on different leisure activities although two magerOstheses on the
subject were produced in the project (Luoto 2007; Veuo 2007). However,
from these studies it was leaned that transport usually consumes most
reurcesin leisure time activities too. Leisure time transport is included in
the transport figurescalculated.
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3.3 Summaryof the contentsof therucksacks

The following figure shows the natural resource consumption of each
household studied The figure indicates the contribution of differernt seciors
and the total consumption.

kg per person per year

Summary of the ecological rucksacks of the studied households
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Figure 1. Summary of the ecdogical rucksacks of the households studied
Number 19 represens the average Finnish household partially calculated
differertly. Household 26 does not include items and appliances amd
household 23 doesnot include foosdtuffs.

The difference betweenthe highed and loweg rucksacks is more than
10-fold. This mears that facior 10 households can be found when comparing
the households studiedto eachother.

The averag Finnish consumeris number 19 in figure 1. Thus, a higher
number of households studiedfall below the average household comparedto
those falling aboveit.

In this paper, of special intere¢ arethe households with the smalles ard
the heaved ecdogical rucksacks. In Figure 1 it is obvious that the six
households with the smalles resource consumption look relatively similarin
termsof the distribution of resource consumption, although these households
arevery differert. The family sizein the six smalleg households differs from
oneto nine. Thereare households living both in citiesand in the countryside,
both in flats and in single-family houses The only feature common to these
households is that all except one have relatively small yearly incomes (fig.
3).
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4 Potential for dematerialisation Dwhere and how can
househdds make the differ ence?

4.1 A potentialbasedon quantitativeanalyses

To be alle to consider the potertial for demaerialisation, it is importart
to find the factors most affecting the amount of resource consumption. In
some secbrs it waseay to find a correlation between householdsOlifestyle
and Ml figures For example, it wasfound that living spaceper person is the
most relevart factor in the Ml figuresfor housing (Figure 2).

Living space per person vs. TMR values of housing
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Figure 2. The comparison of living spaceper person and TMR values of
housing in the households studied

Gross income per person vs. total natural resource consumption
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Figure 3. The comparison of gross income ard total natural resource
consumption per person in the households studied

As shown in Figure 2, the ecdogical rucksacks of housing seemto grow
with increasng living space.However, asmall living spacecanalso reailt in
a higher resource consumption, e.g. when there are long private roads or
large constructed yard areas At the other end of the living spacerow there
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areextremely high differencesin resource consumption for housing. These
differencesaredue either to the size of constructedyard areasthe size of the
apartment or house, or the source of energy used for heating.

In Figure 3 canbe seenthat the yearly income correlates quite well with
the natural resource consumption in the households at alow level of income,
whereasin the households with higher incomesthe resource consumption
differs a lot. Thus, a smal income does not appearto permit high resurce
consumption, whereas a high income can but need not, result in high
resource consumgption.

The households consuming most natural resources are also more
heteragereaus in terms of the focus on different consumption fields (see
Figure 1). However, tramsport plays the bigged role in all three most
resource-consuming households.

Scale of resource consumption in different
consumption sectors
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Figure 4. Scale of resource consumption when the resource consumption of
eachconsumption sector is put into a descending row.

As canbe seenin Figure 4, the diff erercesin resource consumption grow
when eachconsumption secbor is put into a descerding row. Although the
analysis of the reaults is not yet complete, there must be a huge potertial for
dematrialisation. The bigged differences can be noticed with transport,
tourism and housing. Although foodstuffs and goods and appliances are
distributed more evenly, therearethreefold differencesalso in thes areasin
addition, they are seciors where consumers can change their consumption
habits by everyday decisions. Choices related to tourism can also be
influencedrelatively direcly by the consumersthemslves whereashousing
and trarsport at leas partly depend on long-term dedsions that camot be
revisedevery day.
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4.2 Households@ew on the potentialfor dematerialisation

When formulating guidelines for sustainalde lifesylesthereis a danger
that they aretoo detached from the everyday life of individuals. If guidelines
could immedately change the acions of households, sustainabe
consumption would soon be a reality. For this reasn, the context of
householdOssonsumption choiceshasto be aralysed aswell. The notion of a
Oraibnal consumerOhasbeenbroadened ard contesed by mary reseachers
Consumption choicesshould be seenaspart of peaple® lifestylesard social
pracicesand not only asthe fulfilmert of need. (see eg Moisander 2001,
Spaargaren 2003, Hobson 2001 and 2002, Halkier 1999) In this section we
focus on the quedion as to what are the consumption seciors where
households feel thereis potertial for change. A further amalysis of the reallts
of the focus groups will be publishedlater thisyea.

When it comesto the most material-intersive secior of consumption,
namely transport, many of the households thought that at the momert they
drive only as much asthey hawve to. All of the households participating in
this study were well aware of problemsrelated to cardriving. That is why
most of them have cut down private car use to the amount they see
necesary. However, some of the households thought that they could drive
les if they arrarged a car pool with neighbours or wert to the summer
cottage less frequently but for a longer period at a time. The familiesliving
in sparxely populated areassaw it impossible not to have a car, becawse they
do not have acces to functioning public transport. In cities too, more fluent
public trarsportation wasdemarded

Pele much discussed the fact that the private car is usually the most
conveniert way of transport. In other seciors of consumption, too,
convenience was a keyword that came up when people discussed which
things hinder ervironmertally friendly choices At this point it is necesary
to note that an absolute definition of converience does not exst.
Convenierceis to alarge extert socially constructed and what is considered
convenert changesovertime (Shove, 2003).

In the tourism secbor flying abroad was seenasquite unnecesary. Some
participarnts of the focus groups said that they aregoing to feel guiltier about
flying after participating in this researchproject However, it is a differert
thing whether this notion actally affecs the amaunt of travelling. In
contrad, summer cottageswerefervertly deferded and mary of the cottage
owners said that they will spend time at their summer cottage no mater what
they aretold.

The solid infragructures of housing were seen as outside the reaim of
possible acion. Some households even viewed the large share of these
structures as discouragng. They feel that they do not have any charce to
influence these things and that the things they can affect, like household
goods, form a much smaller part of the ecological rucksack

Twelve of the households were using greenpower. In the focus groups
changing over to greenpower was seen asa rather simple way of reducing
material consumption. That is underdandalde, because changing your
electricity supplier doesnot realy demard much effort.

In foodstuffs, eating more vegetarian food is one way to decrease natural
resource consumption. Altogether, changing the way you eatdemands more
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effort than changing your electricity source. Focus group participants still
viewedthis asa possible acion they could take.

5 Discussionand conclusions

51 Reliability of theresults

In studies related to reatlife household surveys there are mary points
where the reliakility of the reailts may suffer. Here these risk points are
recagnised and assumptions givenon their influence on the reaults.

The households chosen to participate are more interesed in
ernvironmertal issuesthan average Finnish consumersare. This wasassumed
alreads when searching for volunteers via NGOs. However, from the
begnning of the reseaich project obtaining aresarch group represerting the
ertire Finnish population was consideredtoo ambtious and not even aimed
at. Degite this, the resource consumption of the average Finnish household
calculated from the statistics is somelow locatd in the middle of the
households studied The ervironmertal atiitudes of the participating peogple
were enquired about and the linkage between the attitudes and the natural
reource consumption will be studied So far it looks asthough thereis no
close connection betweenthe M1 reaults and attitudes

One risk before the survey was that households might not have enough
moativation to fill in the quedionnairesover six survey weeks. 27 households
were chosen in order to ersure that at lea$ 20 households would stick with
the surveys until the end. However, the households proved to be very
mativated and all of them filled in the quedionnaires right up to the end.
This was probady due to the face-to-face meeings before and after the
survey and the opportunity to recewve sciertific feedack on eeh
householdOswn consumption.

One risk whenasing about pegpleOgveryday life is that they might give
a more glowing picture of their life thanit really is. Anotherrisk is that the
household starts to make changes alread/ during the survey week It was
emphassed to the households that they should live during the survey weels
asthey had done previously, but of course thisis impossible to prove. If this
happered, the reailts would be smaller than the actual consumption, not
larger. For example, households listed goods and appliances on a
heteragereaus level becawse it was so laborious for some of them. As the
accuacy level of the Ml data used varied ard not all data actually covered
all possible agpects, the reallts obtained are minimum edimatesin any ca%.
However, thes edimatescanbe consideredquite realstic.

Households measired one consumption secior for one weekonly. This
leads to the problem of gereraising the reailts of one week to apply to the
whole year In housing, tourism and household goods this wasnot a problem
because the quedions concerred consumption over a whole yea. Even so,
eg. water consumption depends alot on how much time the people sperd at
home. Water used outside the home was not included in the water
consumption of the households. In everyday trarsport, food and wade
households were aked to describe if the survey week differed from their
normal week. Thes de<criptions were takeninto account when possible. For
exampde, the effect of the sea®n wastaken into accaunt in the amaunt of
biking and gardenwage.
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As in all life-cycle amalyses in MIPS calculations as well mary
assumptions had to be made on issuesthat nobody canbe aware of, eg. the
future lifespanof a house or a car, or the amount of eath movements caried
out decagsago whenthe houseswerebuilt. The bed availade assumptions
from previous studies and literaure were used but these are still
asumptions that might affect the reailts if wrong asumptions are macke.
From this point of view, at leas the reaults in eachsecir arecomparahle to
eachother.

Baclkground data used in MIPS calculations is quite heterogerecus,
which might affect the comparablity of differernt consumption seciors. Even
before the survey it was assumed that the three most resource intersive
sectbors are tramsport, housing and foodstuffs. However, the order of these
secbors (tramsport > housing > foodstuffs) first slightly surprised the
resarchersin comparison to other studies The beg data was available on
transport becatse the natural resource consumption of the Finnish transport
system is very well known (see LSthieeroja et al. 2006b), whereas for
foodstuffs only a few dozenMI valueswere availabe from Kauppinen et al.
(2008) and Bringezu (2000). However, the order obtained canbe explained,
for instarce, by the amaunt of built infragructure neeced in these sectors.
The high influence of the built infrastructure on abiotic MIPS figures has
beenreported also by LStieeroja et al. (2006b). Further studies and MIPS
calculations are needkd to reinforce the background data and the reliahility
of thereaults.

One risk is that there are mistakes in the MIPS caculations for the
different households due to misunderdanding the quedionnaires or to the
hurry in which the reaults were calculated Major mistakesmost likely came
to light when meeting the households after they were given the reailts ard
the resachers checked that thes correponded with the informaton
householdersgave.

In conclusion, our egimaiton is that the reallts indicae the level and the
share of consumption well. Nevertheless, further studiesare neecedin order
to amalyse more deepy the contribution of more detailed agects of
consumption.

5.2 MIPS asa sustainabilitytool for consumers

The possibility to study the whole range of private consumption in a
study like this can be considered a strongpoint of the MIPS concept. In
addition, the consumption of kilograms of natural resurces is an
undergandable and illustrative concept, eecially when different products,
activities and consumption areascan be compared to each other. On the
other hard, total resource consumption measired in tonnes is often so huge
that it becames abstract, and a part of the participarts in the focus groups
statedthatthey did not realy undergand what the kilogramsmean

Applying the MIPS methodology to consumer politics brings a new
pergpecive to the discussion on the ernvironmertal impact and sustainahility
of private consumption. In particular the TMR agoect enlargesthe tradtional
ervironmertal viewpoint by bringing out, for instance, the relevance of
construction and infragtructure. This might be seenas an overesimation of
Osone and gravelO,but can also been appreciated as bringing the physical
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use of nature into the tradtionally emission-oriented environmertal
discussion.

The MIPS conceg also broaders the more tradtional focus on
production and products towards structural agects like infragructure,
housing space and car use. If material efficient solutions covering these
structural agects were found, the influence on promoting sustainahility
could be expecied to be much broader than with tradtional approactesin
termsof Geco-productsQ In this respect, the consideration of natural resource
use in termsof sustainable consumption seemsworthwhile.

However, the focus on construction and infragtructure might also weaken
the opportunities for acton by the consumers themslves becawse
infragtructure and buildings are not subject to everyday decisions. On the
other hand, the mixture of short-term and long-temm decisions must be
undergood in any case. With using the MIPS concept, these different kinds
of decisions canbe related to each other and their influence quartified

The opportunitiesof and barriersto applying the MIPSconcef to private
consumers were considered in the focus group interviews. Most of the
critique stemmed from the fact that MIPS does not measire environmertal
effects directy. It wasalso criticizedthat MIPS is not aneay tool aslong as
thereare not just one but mary MIPSfigurestelling different mesages e.g.
solid matrials and air. Some of the households felt that MIPS meaaures
differert things than the onesimportarnt to them. Also as mertioned before,
some of the households felt discouraged becaise infrastructure forms such a
big part of their ecdogical rucksacks.

53 How to reachthefactortargets?

Households areone of the major aciors whenstriving for sustainahility: it
is the consumers who make the final choice of the goods and services
consumed although this choice is influenced by structural, social and
cultural factors. However, as Tukker et al. (2007) emphadse, it is not only
consumers who have to make a differerce when seeking sustainabe
consumption. Consumers policymakers and business are all neeced, and
they should creat Oatriangle of changeO.Thus, opportunitiesfor promating
dematrialisation should be consideredin all anglesof thistriangle.

531 Consumers

L Sheeroja et al. (2007) have pointed out that the ecd ogical rucksack of
the average Finnish consumer can be reduced by more than 25 % by
decisions of the consumer. This doesinclude both short- and long-temm type
decisions. In addition, secion 4 shows that the differencesof the resource
consumption amag the households studied may even exceed factor 10,
which provesthat quite a potertial for dematerialisation must exist.

Consumers with higher incomes have more options in makng a
difference but their lifesyles also require greater changes Opportunities
could be divided into those availabe to the consumer every day and those
needng alonger time period.

Facor 10 canbe achieved in 50 yearsby dematerialising 4,5 % every
year. Although big changes like factor 10 camot be supposed to happen
evenly every year, a for instance 4 or 5 % dematerialisation per year might
be communicale quite well to the consumers In addition it could show that
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evenbig changescanbe managed step by step. The idea of dematerialising 4
or 5 % per year also could bridge the gap between short- and long-term
changesin lifesgylesallowing households to start with low-hanging fruits.

According to the reallts of this study, eaing and drinking as well as
tourism are considered as marial-intersive consumption seciors the
individual can influence every day, without changing buildings and their
locaion. We all have to eata certain amaunt of food every day ard it is
possible to make choicesall yearround. However, also in erergy use and
everyday trarsport thereare options for short-term changesat|eas for a part
of the households.

One interesing reault of the study was that household goods amd
appliances did not play a dominant role in the emlogical rucksack of
households although they are often considered as a symbol of resurce-
consuming lifestyles Degite the uncer@inties related to the reallts in the
field of goods and appliances it can be stated that sustainable consumption
must address much more than only products and goods purchased by
households. For instance built infragructure is resource-intersive and should
thus be used effi ciertly.

53.2 Business and policymakers

As Tukker et al. (2007) stated, business is probably beg placed to
regpond positively to sustainahility via new ideas and radcal innovative
products and services Lettermeier ard LSheeroja (2007) have suggeged
that the eco-competitiveness of either companiesor regons and nations were
to be considered within the framework of sustainabe consumption and
dematrialisation. When the tradtional focus on production and products is
broadened towards structural agects like infragructure, housing space and
car use, new innovations and business opportunities can be discovered
Sameexamplesaregivenin the following.

Concerring the housing secbor, ecocompetitive solutions should offer
the consumer low-space and low-energy options. This would also decrease
the pressure for extending urban areas on unfavouralde terran and into
scatered areas both of which are rather matrial-intersive. Beddes for
business, this sets a special challenge for urban plaming and social
construction.

In the sector of food and drinks, the most relevart quegion would be how
to provide and market low-meat diets and lifesylesto the consumer. This
may not yet be a driver for competition on the markets. However, pressure
on arabe land is increasng becawe of eg. anincreasing demard for bio-
fuels, a still increasng demand for meat and increasng de<ertification.
Thus, companies turning low-meat diets into busines and nations ale to
decrease their demard for animalkbasedfood will enjoy advantageson future
markets.

In addition to business developing and marketing new innovations
towards dematerialisation, governmerts are neeckd to stimulate progres
towards dematerialisation. Especially in areaswith a high relevance of long-
term decisions and invedmerts like building, transport and erergy
production, governrmertsO should influence markets by, for instarce,
regulations, ecanomic incertivesand/or public plaming.
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Lag but not leas, govermrmerts play a crucial role in educaion and
awareress-rising towards the dematerialisation of consumption. These are
prereqiisitesfor acion in all sectors.

54 Issuedeft ontheresearctagenda

The FIN-MIPSHousehold research hasanalysed household consumption
on a quite holistic bags. However, there are plenty of issues left on the
reearch agenda in order to provide better undergamding of how the
dematrialisation of household consumption canbe promoted

For Finnish households and circumgances the studies provides quite
intereding and valuade reailts. However, Finnish circumsances reailts ard
conclusions camot direcly be applied to other countries Thus, it would be
intereding to compare the realts of this study to studies on the resurce
consumption of households in other countries The reaults of this study can
be used when dedgning new studies and surveys in order to make them as
effective aspossible.

With the households studied, an appreciade diversity in resurce
consumption was observed although the households did not represent the
ertire Finnish populaton. When similar studies will be done, we would
recanmerd to pay even more attertion to the diverdty and the social and
cultural background of the participating household.

Although this study covereda wide range of products consumed ard
activitiescarried out by households, some agects have not beencovered As
there was observed a wide range of resource consumption in households
with higher incomes anintereding quegion remaning is how household use
the finarcial resources they have and what does this meanin terms of
sustainalde lifesyles One issue of particular interes would be the resource
intersity of different ways of saving or inveging money that is not direcly
consumed

The previous quedion is also related to the rebound effect and the
guedgion of suffi ciency. These have not beenin the certre of this study, but
data on the ecdogical rucksacks of household canbe one bass for studying
how the rebound effect could be awoided Owning and driving a car is
revource-intersive but also relatively expersive, at leas in Finland. If
households saved money from cardriving, how would they sperd it and how
this would affect their ecdogical rucksacks? Does consuming less also
require less money? Could fewer work reaulting in fewer money deaeas
resource use and increa® happiness? Also this kind of quegions should be
aked in order to find out how to acheve sustainabde household
consumption.
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