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1 Intr oduction 

Concern about the unsustainable development of private consumption has 
raised its head during the past few decades in western countries. At the same 
time, household consumption has grown and changed its form. Income is 
growing from year to year alongside the GDP over the whole of Europe, and 
we have more and more to consume. Household consumption expenditure in 
the EU-15 increased by almost one third per person between 1990 and 2002. 
At the same time households are becoming smaller and are tending to use 
more energy and water, in addition to generating more waste per person 
(EEA, 2005). This means that the trend is far from what is needed to reach 
sustainability. 

If sustainability is to become a reality, a tremendous increase in resource 
efficiency is required. One target for sustainable production and 
consumption has been the reduction of material fl ows in the industrialised 
countries by a factor of 10 up to the middle of this century. This would allow 
a worldwide cut in material fl ows by half, while doubling worldwide 
prosperity, i.e. it would lead to an increase in worldwide resource 
productivity by a factor of four (Schmidt-Bleek, 1993; von WeizsŠcker, 
Lovins &  Lovins, 1998). Meadows et al. (2004) propose, amongst other 
means, an increase in eco-effi ciency by 4 % p.a. in order to achieve 
sustainability. This corresponds to a factor 8 increase in resource 
productivity by 2050. 

The fact that the consumption level differs a lot between different 
consumers is well known. By quantifying the amount of resource 
consumption the potential for dematerialisation can be discussed. However, 
with only quantitative data it is not possible to find answers to questions 
concerning the barriers and opportunities for reduction: what is needed to 
achieve less resource consuming lifestyles? Is the level of consumption only 
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a question of income, or is there something more? Why are some people 
happy with so much less? In this study both quantitative and qualitative 
methods have been used in a search for some answers to these kinds of 
questions. 

The article is based on the results of a research project called FIN-MIPS 
Household Ð Promoting Sustainable Consumption. The research has been 
conducted by the Finnish Association for Nature Conservation in 2006-2008. 
The purpose of the project is to test the application of the MIPS concept for 
increasing the sustainability of private households. In the fi rst stage of the 
research, material input data relevant to households was gathered and new 
data generated. In the second stage, the material input data produced was 
applied to 27 Finnish households to measure their natural resource 
consumption and to develop options for the dematerialisation of household 
activities. This article gives the key results based on household 
measurements and focus group interviews conducted with the households. 
 

2 Measuring the ecological rucksack of households 

2.1 Definition of household consumption and system 
boundaries 

According to the OECD definition, household consumption is the 
consumption of goods and services by households. It includes the selection, 
purchase, use, maintenance, repair and disposal of any product or service, 
but it does not include consumption by the public sector or intermediate 
consumption of products and services in the productive sector (OECD, 
2002). However, the consumption by the public sector can still be indirectly 
appended to household consumption. 

In this study, the OECD definition of household consumption has been 
used when defining the system boundaries of the study. Public services such 
as education and health care are left outside the study. In this study, 
household consumption is divided into six sectors: housing, transport, 
foodstuffs, leisure time activities, tourism and household goods and 
appliances. These were chosen because, according to many other studies, 
they are the consumption clusters with the most environmental impacts (e.g. 
Michaelis & Lorek, 2004; EIPRO 2006; see also LŠhteenoja et al., 2006a). 

 

2.2 MIPS as a calculation method for household 
consumption 

The promotion of sustainability requires appropriate indicators. Changes 
in production and consumption patterns must be measurable, e.g. in relation 
to the Factor 10 target. In 1992, the Wuppertal Institute for Climate, 
Environment and Energy proposed the amount of natural resources used to 
provide a certain benefit (Material Input Per Service unit, MIPS or MI/S) as 
a basic measure for assessing and comparing the ecological pressure caused 
by products and services. MIPS constitutes a tool for assessing and 
systematically reducing the resource consumption of products or activities. 
The basis of the MIPS values are the ecological rucksacks calculated for 
different goods or commodities. The ecological rucksack is the sum of 
natural resources moved away from their original place in the ecosphere 
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during the entire life cycle of a certain raw material, product or activity, 
including indirect resource use as well. (Ritthoff et al., 2002.) 

The MIPS concept divides the natural resources used into fi ve different 
categories, i.e. abiotic resources, biotic resources, water, air, and soil 
movement in agriculture and forestry (mainly erosion). Only solid resources, 
i.e. abiotic, biotic and erosion, can be summed and expressed e.g. in one 
ecological rucksack figure. 

The MIPS approach concentrates on the material input of products and 
activities. It differs from a complete life cycle assessment (LCA) in not 
providing detailed results on certain emissions and other output factors. 
However, the use of the MIPS concept is less time and cost intensive than 
the use of, for instance, LCA. In addition, the MIPS concept can easily be 
communicated to a non-expert. Kilograms and tonnes of resources are 
understandable concepts for guiding consumer decisions, as well as product 
development and macro-economic considerations. The wide potential for the 
application of the MIPS concept (product, service, household, company, 
municipality, region, national and global economy) promotes the 
understanding of the links between local activities and global sustainability. 

 

2.3 Materials and methods 

2.3.1 MIPS data 

The study is based on MI and MIPS data gathered and produced in the 
FIN-MIPS Household project. A lot of existing MIPS data from different 
countries was gathered in a pre-study on existing material input and MIPS 
data (LŠhteenoja et al., 2007). The project has produced six part studies on 
the material input of different consumption sectors (Kauppinen et al. 2008; 
Luoto et al. 2008; Moisio et al. 2008; Salo et al. 2008; Tamminen et al. 
2008; Veuro et al. 2008). The material for the calculations shown in the 
paper is based on these studies.  

2.3.2 Households studied and household surveys 

Participating households were found via advertisements published in 
newspapers, web pages and e-mail lists of different NGOÕs. From 90 
volunteered households, 27 were chosen to participate in order to have as 
diverse a selection of households as possible. Household size varied from 
one to nine persons. Altogether 78 people belong to these households. 
Yearly gross income per person differs from less than 5,000 euros to 80,000 
euros. The households all live in southern Finland, but in very diff erent 
areas, both urban and rural. Age groups from 20 to 70 were represented by 
the head of the family. Children of all age groups were also represented. 

Information on the behaviour and consumption of the 27 participating 
households was gathered with paper form questionnaires designed by the 
FIN-MIPS Household project especially for this survey. Households 
received new questionnaires every week during a six-week period in 
September - October 2007. Each topic was allocated one week, except for 
the household items and appliances topic, for which two weeks were given 
for answering the questions. The following is an overview of the contents of 
the questionnaire. 

The topic for the fi rst survey week was housing and energy consumption. 
The households were asked about the age, the size, and the construction 
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materials of the building they live in. A description of gardens, parking and 
other yard areas was also requested, as well 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 was not used in 
calculations. 

In energy consumption, the households followed up their water 
consumption for one week by fi rst measuring the amount of water used in 
one shower, dish wash, and toilet fl ush and then counting how many times 
they carried out these operations in one week. Electricity and forms of 
heating were asked about, as well as the consumption of electricity and heat 
or heating fuel per year. 

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

Daily consumer goods and waste were also surveyed in the same week as 
food and drinks. Households were asked to measure the weekly or yearly use 
of, for example, soft papers, daily consumer goods and personal hygiene 
products, as well as gritting during the wintertime. In addition, they collected 
and weighed all the waste produced in one week, separating out packaging 
and other waste, as well as all the waste they normally sort (glass, paper, 
organic waste, etc). 

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, as well as 
the occupancy rate when travelling by car. In association with hobbies and 
free time activities transport, the location and duration of the activity, and 
occupancy rates were asked. Leisure time activities were reported on an all-
year-round basis because many hobbies are related to seasons. 

The inventory of goods, items and applications of households was the 
most labour-intensive topic for most of the households. Households were 
asked to carry out the task because so little data on the amount of items in 
houses was available (LŠhteenoja et al., 2006a). Households were given two 
weeks to list all the furniture, electric and electronic appliances, clothes and 
textiles, paper products, kitchen items, tools and jewellery, as well as 
outdoor and garden equipment, they own. The main materials and the 
assumed length of usage of the product were asked for. Households also 
indicated whether the item was purchased or obtained second-hand, because 
according to the MIPS methodology material input is to be allocated to the 
original user of the product (Ritthoff et al., 2000). 

The last survey week concentrated 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 spent in different 
accommodation locations were asked about, as well as the main purposes 
and activities of the holidays. Work trips were excluded as they did not come 
under private consumption. 

In regard to daily transport, foodstuffs and water use the measurement 
period given to the households was only one week. To decrease the risk of 
uncertain results, households were asked to point out if and how the survey 
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week diff ered from an ordinary week. For example, biking is closely related 
to seasons in Finland, and this is why in some cases the transport figures 
were corrected before multiplying the results of one week to arrive at figures 
for the whole year. 

2.3.3 MIPS calculation of household consumption 

In this article, the term natural resources refers to the sum of abiotic and 
biotic raw materials, as well as to top soil lost by erosion, i.e., solid 
resources. The consumption of water and air is beyond the focus of this 
article.  

The basis for the calculation of the ecological rucksacks of the 
households were the survey data received from the households. The direct 
consumption of the households (e.g. 150 kilometres driven by car in a week) 
was multiplied with the most appropriate MI coeffi cients for different 
products and activities (e.g. 2 kg of abiotic resources per 1 vehicle-km by 
car), thus producing figures on the material input (MI)  of the household per 
week (e.g. 150 km x 2 kg/km = 300 kg of abiotic resources per week from 
car driving). The same kind of calculation was done for all products 
consumed, and activities reported, by the households. 

The survey data from the households was available either on a weekly 
(foodstuffs, daily consumer goods, traffic, water consumption) or yearly 
(energy consumption, tourism, some purchases), or on a stock analysis (most 
goods and appliances, buildings), basis. The MI figures calculated per week 
or per stock were transformed into MI figures per year. The final service unit 
used in the study is the consumption of one person in one year. Another 
option would have been to count the MI values not just for one consumer but 
for the whole household. This would, however, complicate the comparison 
between consumers living in households of different sizes. 

The accuracy of the MI data for the calculation varied in the different 
fields of consumption. The data obtained from the households was 
categorised according to the available MI data. Table 1 shows the amount or 
type of categories used in the diff erent consumption fields. 

Table 1. Amounts or types of data categories used in the MIPS calculation of 
the households involved 

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

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

Energy consumption 2 categories of electricity  
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 al. (2008) 

Tourism 1 type (ÒsimpleÓ) of free time residences 
provided by Salo et al. (2008) 
1 hotel (Salo et al. 2008) 
3 flight distances 
8 other modes of transport 
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2.3.4 Focus groups 

The researchers met the participating households twice, just before the 
survey period and after having calculated the preliminary MIPS results for 
the households. One purpose of the fi rst meeting was to motivate the 
households and eliminate prejudices by meeting the researchers face-to-face. 
The meetings were organised in four groups based mostly on the geographic 
location of the households. Most households were represented at the 
meetings by one or both adults. 

At the second meeting focus group interviews were conducted to collect 
information on the experiences and opinions of the households. At one 
meeting the group had to be split because of the large number of 
participants. Thus, the final qualitative data consists of transcriptions of 
interviews of fi ve focus groups with four to seven participants each. The 
interviews concentrated mainly on two topics: the experiences about and 
opinions on the six-week research period and the conceptions respecting 
reducing the ecological rucksack of consumption. 

Focus groups are more like discussions than interviews. The group freely 
discusses the themes the researcher brings into the agenda (Morgan 1988, 9-
10). In focus groups the ideas of individuals are more likely to be developed 
further than in basic one-to-one interviews, while the participants have an 
opportunity to comment on each othersÕ arguments (Valtonen 2005, 226; 
Timonen 2002, 73). This research project had a good foundation for focus 
groups because all the participants shared the same experience of fi lling out 
the surveys. All groups generated an active discussion. 
 

3 The natural resource consumption of Finnish 
households 

3.1 Average Finnish consumer 

In order to be able to compare the results of the participating households, 
the natural resource consumption of an average Finnish consumer was 
calculated. This calculation had approximately 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 comparable to the participating 
household but coincides well enough to make it possible to compare the 
magnitude of the results. LŠhteenoja et al. (2007) have described the MIPS 
calculation and results of the average Finnish consumer in detail. 

The natural resource consumption of an average Finnish consumer was 
measured for one person per one year. The profi le of the average household 
or consumer is mainly based on offi cial statistics by Statistics Finland 
(2006). The average household size in Finland is 2.1 persons. Thus, the 
calculation example constitutes a couple without children. The natural 
resource consumption of the apartment as well as goods and appliances are 
divided by two in order to calculate the consumption of one person. 

With the system boundaries used, the ecological rucksack of an average 
Finn is 40 tonnes every year. This corresponds to a full trailer lorry of 
natural resources consumed every year by each inhabitant. The following 
table shows the distribution of the natural resource use in different 
consumption sectors. 
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Table 2. The natural resource consumption of an average 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 

 
 
Personal transport accounts for the largest share in the natural resource 

consumption of an average Finnish household. Housing and nutrition are the 
following fields of relevance. The contribution of household goods and 
leisure time activities is smaller. 

Transport and housing include resources that are linked to the other fields 
of consumption. A proportion of the resource consumption of transport could 
also be shifted to the fields of food (purchasing trips), leisure activities and 
tourism. However, transport was treated as a field of consumption on its own 
because the available statistics did not separate clearly enough between daily 
and holiday trips by the average consumer. For the participating households, 
this distinction was made. Thus, in the sectors of transport and tourism the 
average Finnish consumer and the households studied are not comparable. 
 

3.2 Resource consumption of the participating households 

Table 3 gives the scale of the results by showing the smallest and biggest 
natural resource consumption in each consumption sector. Note that the total 
numbers summed in table 3 are not the results of any participating household 
because diff erent households gave the highest or lowest results in different 
sectors. The biggest differences were found in tourism, transport and 
housing. 
 

Table 3. The scale of the natural resource consumption of the studied 
households in different consumption sectors. 

 
Consumption sector Lowest consumption 

Kg/person per year 
Highest consumption 
Kg/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 transport, car driving plays the biggest role in the amount of natural 

resource consumption. The four households with the heaviest transport 
rucksacks, more than 20 tonnes each, all travelled intensively by private car. 
Three of them live far away from work and the rucksack mostly comes from 
commuting. 

With housing, the living space per person was revealed as the most 
highly influencial factor. Again, constructed yards require a lot of natural 
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resource use due to earth movements. All the fi ve households with heavier 
housing rucksacks than the average Finnish consumer live in single-family 
houses with large yards. Building materials play a smaller role but they also 
affect the housing figures: wooden houses are less material intensive than 
houses made of stone or concrete. 

Energy consumption was included in the housing figures. Heating the 
apartments plays a signifi cant role in energy consumption and the heating 
source is important. Even more than with heating, differences in the resource 
consumption were found between different types of electricity. The natural 
resource consumption of electricity was only a fraction in households using 
wind-produced electricity compared to households using average electricity. 

In the food and drinks sector, the differences between households were 
not as great as in some other sectors. One reason for this is that the amount 
of food eaten every day does not change as dramatically as e.g. the amount 
of kilometres driven. In any case, the difference between the smallest and the 
highest food rucksack was 2.6-fold. The role of meat and other animal-based 
products is signifi cant. Not only meat-eaters produced high results, but also 
vegetarians eating a lot of cheese. Coffee was also a signifi cant factor in the 
consumption of some households. As a result of the service unit chosen (see 
2.3.3), households with many small children received the lowest food 
rucksacks when the food consumption of the household was divided among 
all members of 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 answered the 
survey in quite different levels of detail. Perhaps partly because of this, there 
were huge differences in the focus of MI  between different households. 
Electric and electronic appliances seemed to be relevant in most of the cases, 
even if their electricity consumption was not included here but in housing. 
Depending on households, other high peaks were reached with furniture, 
clothes, jewellery, tools and daily consumer goods, but these were also close 
to zero in some households. Households with the smallest rucksacks had a 
lot of second-hand products. Second hand items have very small MI figures 
because they are considered as preventing waste and not requiring 
production or raw materials. 

The broadest scale in regard to resource consumption among the 
households was in tourism. The most relevant factors in tourism are free 
time residences and long-haul holiday trips. Free time residences are relevant 
not only because of the resources used in buildings, but also because they are 
often located far away from permanent residences and private cars are 
required for the journeys. Short distance fl ights have relatively low natural 
resource consumption figures because aircraft need relatively little 
infrastructure. With air consumption this would be totally different.  

Hobbies and other leisure time activities were asked about in the survey 
but not calculated in the final rucksacks. This was due to the lack of MIPS 
data on different leisure activities, although two masterÕs theses on the 
subject were produced in the project (Luoto 2007; Veuro 2007). However, 
from these studies it was learned that transport usually consumes most 
resources in leisure time activities, too. Leisure time transport is included in 
the transport figures calculated. 
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3.3 Summary of the contents of the rucksacks 

 
The following figure shows the natural resource consumption of each 

household studied. The figure indicates the contribution of different sectors 
and the total consumption. 

 

  
Figure 1. Summary of the ecological rucksacks of the households studied. 
Number 19 represents the average Finnish household partially calculated 
differently. Household 26 does not include items and appliances and 
household 23 does not include foosdtuffs. 

 
The difference between the highest and lowest rucksacks is more than 

10-fold. This means that factor 10 households can be found when comparing 
the households studied to each other.  

The average Finnish consumer is number 19 in figure 1. Thus, a higher 
number of households studied fall below the average household compared to 
those falling above it.  

In this paper, of special interest are the households with the smallest and 
the heaviest ecological rucksacks. In Figure 1 it is obvious that the six 
households with the smallest resource consumption look relatively similar in 
terms of the distribution of resource consumption, although these households 
are very different. The family size in the six smallest households differs from 
one to nine. There are households living both in cities and 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 Ð where and how can 
households make the differ ence? 

4.1 A potential based on quantitative analyses 

To be able to consider the potential for dematerialisation, it is important 
to find the factors most affecting the amount of resource consumption. In 
some sectors it was easy to find a correlation between householdsÕ lifestyle 
and MI figures. For example, it was found that living space per person is the 
most relevant factor in the MI  figures for housing (Figure 2). 
 

 
Figure 2. The comparison of living space per person and TMR values of 

housing in the households studied.  
 

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

As shown in Figure 2, the ecological rucksacks of housing seem to grow 
with increasing living space. However, a small living space can also result 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 space row there 
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are extremely high differences in resource consumption for housing. These 
differences are due either to the size of constructed yard areas, the size of the 
apartment or house, or the source of energy used for heating.  

In Figure 3 can be seen that the yearly income correlates quite well with 
the natural resource consumption in the households at a low level of income, 
whereas in the households with higher incomes the resource consumption 
differs a lot. Thus, a small income does not appear to permit high resource 
consumption, whereas a high income can, but need not, result in high 
resource consumption.  

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

 
 

 
Figure 4. Scale of resource consumption when the resource consumption of 
each consumption sector is put into a descending row. 
 

As can be seen in Figure 4, the diff erences in resource consumption grow 
when each consumption sector is put into a descending row. Although the 
analysis of the results is not yet complete, there must be a huge potential for 
dematerialisation. The biggest differences can be noticed with transport, 
tourism and housing. Although foodstuffs and goods and appliances are 
distributed more evenly, there are threefold differences also in these areas. In 
addition, they are sectors where consumers can change their consumption 
habits by everyday decisions. Choices related to tourism can also be 
influenced relatively directly by the consumers themselves, whereas housing 
and transport at least partly depend on long-term decisions that cannot be 
revised every day.  
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4.2 HouseholdsÕ view on the potential for dematerialisation 

 
When formulating guidelines for sustainable lifestyles there is a danger 

that they are too detached from the everyday life of individuals. If guidelines 
could immediately change the actions of households, sustainable 
consumption would soon be a reality. For this reason, the context of 
householdÕs consumption choices has to be analysed as well. The notion of a 
Òrational consumerÓ has been broadened and contested by many researchers. 
Consumption choices should be seen as part of peopleÕs lifestyles and social 
practices and not only as the fulfi lment of needs. (see eg. Moisander 2001, 
Spaargaren 2003, Hobson 2001 and 2002, Halkier 1999) In this section we 
focus on the question as to what are the consumption sectors where 
households feel there is potential for change. A further analysis of the results 
of the focus groups will be published later this year.  

When it comes to the most material-intensive sector of consumption, 
namely transport, many of the households thought that at the moment they 
drive only as much as they have to. All of the households participating in 
this study were well aware of problems related to car-driving. That is why 
most of them have cut down private car use to the amount they see 
necessary. However, some of the households thought that they could drive 
less if they arranged a car pool with neighbours or went to the summer 
cottage less frequently but for a longer period at a time. The families living 
in sparsely populated areas saw it impossible not to have a car, because they 
do not have access to functioning public transport. In cities, too, more fluent 
public transportation was demanded.  

People much discussed the fact that the private car is usually the most 
convenient way of transport. In other sectors of consumption, too, 
convenience was a keyword that came up when people discussed which 
things hinder environmentally friendly choices. At this point it is necessary 
to note that an absolute definition of convenience does not exist. 
Convenience is to a large extent socially constructed and what is considered 
convenient changes over time (Shove, 2003).  

In the tourism sector fl ying abroad was seen as quite unnecessary. Some 
participants of the focus groups said that they are going to feel guiltier about 
fl ying after participating in this research project. However, it is a different 
thing whether this notion actually affects the amount of travelling. In 
contrast, summer cottages were fervently defended and many of the cottage 
owners said that they will spend time at their summer cottage no matter what 
they are told.  

The solid infrastructures of housing were seen as outside the realm of 
possible action. Some households even viewed the large share of these 
structures as discouraging. They feel that they do not have any chance 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 green power. In the focus groups 
changing over to green power was seen as a rather simple way of reducing 
material consumption. That is understandable, because changing your 
electricity supplier does not really demand much effort.  

In foodstuffs, eating more vegetarian food is one way to decrease natural 
resource consumption. Altogether, changing the way you eat demands more 
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effort than changing your electricity source. Focus group participants still 
viewed this as a possible action they could take.  
 

5 Discussion and conclusions 

5.1 Reliability of the results 

In studies related to real-life household surveys there are many points 
where the reliability of the results may suffer. Here these risk points are 
recognised and assumptions given on their influence on the results.  

The households chosen to participate are more interested in 
environmental issues than average Finnish consumers are. This was assumed 
already when searching for volunteers via NGOs. However, from the 
beginning of the research project obtaining a research group representing the 
entire Finnish population was considered too ambitious and not even aimed 
at. Despite this, the resource consumption of the average Finnish household 
calculated from the statistics is somehow located in the middle of the 
households studied. The environmental attitudes of the participating people 
were enquired about and the linkage between the attitudes and the natural 
resource consumption will be studied. So far it looks as though there is no 
close connection between the MI results and attitudes. 

One risk before the survey was that households might not have enough 
motivation to fi ll in the questionnaires over six survey weeks. 27 households 
were chosen in order to ensure that at least 20 households would stick with 
the surveys until the end. However, the households proved to be very 
motivated and all of them fi lled in the questionnaires right up to the end. 
This was probably due to the face-to-face meetings before and after the 
survey and the opportunity to receive scientifi c feedback on each 
householdÕs own consumption. 

One risk when asking about peopleÕs everyday life is that they might give 
a more glowing picture of their life than it really is. Another risk is that the 
household starts to make changes already during the survey week. It was 
emphasised to the households that they should live during the survey weeks 
as they had done previously, but of course this is impossible to prove. If this 
happened, the results would be smaller than the actual consumption, not 
larger. For example, households listed goods and appliances on a 
heterogeneous level because it was so laborious for some of them. As the 
accuracy level of the MI data used varied and not all data actually covered 
all possible aspects, the results obtained are minimum estimates in any case. 
However, these estimates can be considered quite realistic.  

Households measured one consumption sector for one week only. This 
leads to the problem of generalising the results of one week to apply to the 
whole year. In housing, tourism and household goods this was not a problem 
because the questions concerned consumption over a whole year. Even so, 
e.g. water consumption depends a lot on how much time the people spend at 
home. Water used outside the home was not included in the water 
consumption of the households. In everyday transport, food and waste 
households were asked to describe if the survey week differed from their 
normal week. These descriptions were taken into account when possible. For 
example, the effect of the season was taken into account in the amount of 
biking and garden waste. 
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As in all life-cycle analyses, in MIPS calculations as well many 
assumptions had to be made on issues that nobody can be aware of, e.g. the 
future lifespan of a house or a car, or the amount of earth movements carried 
out decades ago when the houses were built. The best available assumptions 
from previous studies and literature were used, but these are still 
assumptions that might affect the results if wrong assumptions are made. 
From this point of view, at least the results in each sector are comparable to 
each other. 

Background data used in MIPS calculations is quite heterogeneous, 
which might affect the comparability of different consumption sectors. Even 
before the survey it was assumed that the three most resource intensive 
sectors are transport, housing and foodstuffs. However, the order of these 
sectors (transport > housing > foodstuffs) fi rst slightly surprised the 
researchers in comparison to other studies. The best data was available on 
transport because the natural resource consumption of the Finnish transport 
system is very well known (see LŠhteenoja et al. 2006b), whereas for 
foodstuffs only a few dozen MI values were available from Kauppinen et al. 
(2008) and Bringezu (2000). However, the order obtained can be explained, 
for instance, by the amount of built infrastructure needed in these sectors. 
The high influence of the built infrastructure on abiotic MIPS figures has 
been reported also by LŠhteenoja et al. (2006b). Further studies and MIPS 
calculations are needed to reinforce the background data and the reliability 
of the results. 

One risk is that there are mistakes in the MIPS calculations for the 
different households due to misunderstanding the questionnaires or to the 
hurry in which the results were calculated. Major mistakes most likely came 
to light when meeting the households after they were given the results and 
the researchers checked that these corresponded with the information 
householders gave. 

In conclusion, our estimation is that the results indicate the level and the 
share of consumption well. Nevertheless, further studies are needed in order 
to analyse more deeply the contribution of more detailed aspects of 
consumption.  
 

5.2 MIPS as a sustainability tool 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 resources is an 
understandable and illustrative concept, especially when different products, 
activities and consumption areas can be compared to each other. On the 
other hand, total resource consumption measured in tonnes is often so huge 
that it becomes abstract, and a part of the participants in the focus groups 
stated that they did not really understand what the kilograms mean.  

Applying the MIPS methodology to consumer politics brings a new 
perspective to the discussion on the environmental impacts and sustainability 
of private consumption. In particular the TMR aspect enlarges the traditional 
environmental viewpoint by bringing out, for instance, the relevance of 
construction and infrastructure. This might be seen as an overestimation of 
Òstone and gravelÓ, but can also been appreciated as bringing the physical 
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use of nature into the traditionally emission-oriented environmental 
discussion. 

The MIPS concept also broadens the more traditional focus on 
production and products towards structural aspects like infrastructure, 
housing space and car use. If  material effi cient solutions covering these 
structural aspects were found, the influence on promoting sustainability 
could be expected to be much broader than with traditional approaches in 
terms of Òeco-productsÓ. In this respect, the consideration of natural resource 
use in terms of sustainable consumption seems worthwhile. 

However, the focus on construction and infrastructure might also weaken 
the opportunities for action by the consumers themselves, because 
infrastructure and buildings are not subject to everyday decisions. On the 
other hand, the mixture of short-term and long-term decisions must be 
understood in any case. With using the MIPS concept, these different kinds 
of decisions can be related to each other and their influence quantified. 

The opportunities of and barriers to applying the MIPS concept to private 
consumers were considered in the focus group interviews. Most of the 
critique stemmed from the fact that MIPS does not measure environmental 
effects directly. It was also criticized that MIPS is not an easy tool as long as 
there are not just one but many MIPS figures telling different messages, e.g. 
solid materials and air. Some of the households felt that MIPS measures 
different things than the ones important to them. Also as mentioned before, 
some of the households felt discouraged because infrastructure forms such a 
big part of their ecological rucksacks.  

 

5.3 How to reach the factor targets? 

Households are one of the major actors when striving for sustainability: 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) emphasise, it is not only 
consumers who have to make a diff erence when seeking sustainable 
consumption. Consumers, policymakers and business are all needed, and 
they should create Òa triangle of changeÓ. Thus, opportunities for promoting 
dematerialisation should be considered in all angles of this triangle.  

 

5.3.1 Consumers 

LŠhteenoja et al. (2007) have pointed out that the ecological rucksack of 
the average Finnish consumer can be reduced by more than 25 % by 
decisions of the consumer. This does include both short- and long-term type 
decisions. In addition, section 4 shows that the differences of the resource 
consumption among the households studied may even exceed factor 10, 
which proves that quite a potential for dematerialisation must exist.  

Consumers with higher incomes have more options in making a 
difference but their lifestyles also require greater changes. Opportunities 
could be divided into those available to the consumer every day and those 
needing a longer time period.  

Factor 10 can be achieved in 50 years by dematerialising 4,5 % every 
year. Although big changes like factor 10 cannot be supposed to happen 
evenly every year, a for instance 4 or 5 % dematerialisation per year might 
be communicable quite well to the consumers. In addition it could show that 
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even big changes can be managed step by step. The idea of dematerialising 4 
or 5 % per year also could bridge the gap between short- and long-term 
changes in lifestyles allowing households to start with low-hanging fruits. 

According to the results of this study, eating and drinking as well as 
tourism are considered as material-intensive consumption sectors the 
individual can influence every day, without changing buildings and their 
location. We all have to eat a certain amount of food every day and it is 
possible to make choices all year round. However, also in energy use and 
everyday transport there are options for short-term changes at least for a part 
of the households. 

One interesting result of the study was that household goods and 
appliances did not play a dominant role in the ecological rucksack of 
households although they are often considered as a symbol of resource-
consuming lifestyles. Despite the uncertainties related to the results 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 infrastructure is resource-intensive and should 
thus be used effi ciently. 

 

5.3.2 Business and policymakers 

As Tukker et al. (2007) stated, business is probably best placed to 
respond positively to sustainability via new ideas and radical innovative 
products and services. Lettenmeier and LŠhteenoja (2007) have suggested 
that the eco-competitiveness of either companies or regions and nations were 
to be considered within the framework of sustainable consumption and 
dematerialisation. When the traditional focus on production and products is 
broadened towards structural aspects like infrastructure, housing space and 
car use, new innovations and business opportunities can be discovered. 
Some examples are given in the following. 

Concerning the housing sector, eco-competitive solutions should offer 
the consumer low-space and low-energy options. This would also decrease 
the pressure for extending urban areas on unfavourable terrain and into 
scattered areas, both of which are rather material-intensive. Besides for 
business, this sets a special challenge for urban planning and social 
construction. 

In the sector of food and drinks, the most relevant question would be how 
to provide and market low-meat diets and lifestyles to the consumer. This 
may not yet be a driver for competition on the markets. However, pressure 
on arable land is increasing because of e.g. an increasing demand for bio-
fuels, a still increasing demand for meat, and increasing desertifi cation. 
Thus, companies turning low-meat diets into business and nations able to 
decrease their demand for animal-based food will enjoy advantages on future 
markets. 

In addition to business developing and marketing new innovations 
towards dematerialisation, governments are needed to stimulate progress 
towards dematerialisation. Especially in areas with a high relevance of long-
term decisions and investments like building, transport and energy 
production, governmentsÕ should influence markets by, for instance, 
regulations, economic incentives and/or public planning.  
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Last but not least, governments play a crucial role in education and 
awareness-rising towards the dematerialisation of consumption. These are 
prerequisites for action in all sectors. 

 

5.4 Issues left on the research agenda 

 
The FIN-MIPS Household research has analysed household consumption 

on a quite holistic basis. However, there are plenty of issues left on the 
research agenda in order to provide better understanding of how the 
dematerialisation of household consumption can be promoted.  

For Finnish households and circumstances, the studies provides quite 
interesting and valuable results. However, Finnish circumstances, results and 
conclusions cannot directly be applied to other countries. Thus, it would be 
interesting to compare the results of this study to studies on the resource 
consumption of households in other countries. The results of this study can 
be used when designing new studies and surveys in order to make them as 
effective as possible. 

With the households studied, an appreciable diversity in resource 
consumption was observed although the households did not represent the 
entire Finnish population. When similar studies will be done, we would 
recommend to pay even more attention to the diversity and the social and 
cultural background of the participating household. 

Although this study covered a wide range of products consumed and 
activities carried out by households, some aspects have not been covered. As 
there was observed a wide range of resource consumption in households 
with higher incomes, an interesting question remaining is how household use 
the financial resources they have and what does this mean in terms of 
sustainable lifestyles. One issue of particular interest would be the resource 
intensity of different ways of saving or investing money that is not directly 
consumed.  

The previous question is also related to the rebound effect and the 
question of suffi ciency. These have not been in the centre of this study, but 
data on the ecological rucksacks of household can be one basis for studying 
how the rebound effect could be avoided. Owning and driving a car is 
resource-intensive but also relatively expensive, at least in Finland. If  
households saved money from car-driving, how would they spend it and how 
this would affect their ecological rucksacks? Does consuming less also 
require less money? Could fewer work resulting in fewer money decrease 
resource use and increase happiness? Also this kind of questions should be 
asked in order to find out how to achieve sustainable household 
consumption. 
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