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impacts due to their inability to share energy use or living space [3]. The findings also imply that 

housing standards and the housing infrastructure in Finland are relatively equal, because there are no 

considerable differences between the material footprints of low-income households and the material 

footprints of the decent minimum reference budget or those for an average Finn. 

Second, the material footprints for nutrition ranged from 2.1 to 5.7 tonnes per person in a  

year (Figure 3). The footprints varied due to differences in diet, which supports the findings of 

previous research [3]. Among the households studied, the participant with the lowest material  

footprint (V5) was a vegan, whereas all of the other participants were meat eaters. The highest material 

footprint belonged to a participant who suffered from several diseases, causing to eat more often than 

normal: he had a special diet and used food supplements. Since several participants ate the same meal 

for several days, the results may be affected if someone were to repeatedly eat a meal with an 

especially high, or an especially low, resource intensity.  

Figure 3. Material footprints for nutrition. 

 

When comparing the material footprints for nutrition to the material footprint of the decent minimum 

reference budget, we noticed that the results fall within the same range—whereas the average Finn’s 

material footprint for nutrition is slightly higher (6 tonnes). The material footprint for nutrition among 

the households studied by Kotakorpi et al. [2] ranged from 2.6 to 7.7 tonnes, but only four of them 

were higher than any of the low-income households. Hence, the households studied here appear to use 

a relatively low amount of natural resources for their nutrition. In reality, the material footprints can be 

even smaller because, due to the time constraints of this study, we did not take into account how many 

households ate food that might otherwise have become waste, such as food that was less expensive 

because of the impending expiration date or donated leftover food from food handouts. We might have 

assumed that the material footprint of such food was lower than that of other food or even zero because 

it otherwise would have become waste. With the MIPS concept, the material input of waste or  

by-products is usually allocated to the main product [10,11]. 
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Third, the material footprints for everyday mobility were relatively low and ranged from zero to 

seven tonnes per person in a year (see Figure 4). This is due to the fact that none of the households 

participating in the study owned a car. Many participants did not use any motorized means of 

transport; therefore, they had a material footprint of zero or close to it. This was possible because most 

of the unemployed and retired participants did not have to commute to work every day. Only two of 

them (V3, V15) were working part-time in subsidized employment; they commuted via a private taxi 

provided by the social program subsidizing their employment. In general, the households lived so close 

to everyday services that they got along just fine by walking or cycling. Only one participant (V13) 

used public transportation every day. Some households also used a car: either they borrowed a car (V2) 

or they used a taxi because of a disability (V1, V3, V12). Those particular households had high 

material footprints for everyday mobility.  

Figure 4. Material footprints for everyday mobility. 

 

The results correspond to the results from other studies [3]. Half of the participants had material 

footprints for everyday mobility that were above the level calculated for the decent minimum reference 

budgets. This is because the budgets assume that single households should only use public 

transportation and that only a family of four persons should have a car [13]. Only one participant (V3) 

in this study had a higher material footprint for everyday mobility than that of an average Finn, which 

was due to his disability and need for a private taxi. The material footprint of the 27 households of 

varying income levels studied by Kotakorpi et al. [2] ranged from 0.6 to 51 tonnes, with 11 of them 

exceeding the range for the households in this study. This was due to the fact that they used a car as 

well as to the amount of kilometers that they travelled daily. In general, the slower and less mobile life 

of the households studied here meant that they consumed fewer natural resources in terms of mobility. 

Fourth, the material footprints for leisure-time activities (incl. pets) ranged from 0 to 6.5 tonnes per 

person in a year, with 17 out of 18 households below 3 tonnes (Figure 5). Most of the leisure-time 

activities of the participants consumed only a very small amount of resources, like jogging, reading or 
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doing handicrafts. The greatest resource use belonged to a person (V5) who owned two cats.  

Several persons (V7, V11, V15, V16) went swimming in public swimming pools regularly and  

one (V10) went to a gym five days a week. Owning a boat accounted for the third highest material 

footprint (V17). Concerning the issues of having decent possibilities for social participation, one of the 

most striking findings is that six households did not report engaging in any activities that had noticeable 

environmental impacts. Due to their income being insufficient, people mainly stayed at home where 

they spent their time reading, watching TV or listening to the radio. The energy use of these activities 

is included in the material footprints for housing. 

Figure 5. Material footprints for leisure-time activities. 

 

The decent minimum reference budget for single households includes only one leisure-time activity, 

which explains the small material footprint attributed to this consumption component. Despite the low 

material footprints, most of the participating households exceeded the level of the decent minimum 

reference budgets, whereas only three exceeded the level for an average Finn (2 tonnes). The material 

footprints for leisure-time activities for the households studied by Kotakorpi et al. [2] ranged from 0.6 

to 16 tonnes per person in a year. Ten of those households had a material footprint of more than  

2.8 tonnes for leisure-time activities and none of them had a footprint of zero. Thus, 13 out of the  

18 households studied here had a material footprint smaller than any of the households studied by 

Kotakorpi et al. [2], because many of them could only afford to spend their limited means on housing 

costs and food bills, not on leisure-time activities.  

Fifth, the material footprint for tourism (either within Finland or abroad) ranged from zero to twelve 

tonnes (Figure 6). Only three participants consumed more than 2 tonnes for tourism and five of them 

had not travelled at all during the previous year—this is basically because households living on a 

minimum income cannot afford to travel. However, some persons were able to travel, even going 

abroad a few times a year, because they either had a relative or friend sponsoring their trips or because 
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they borrowed the money from relatives. The material footprint for tourism also includes the resource 

use of the summer cottage one participant (V17) had rented at a low price.  

Figure 6. Material footprints for tourism. 

 

Only three of the households had a higher material footprint for tourism than that of the decent 

minimum reference budget (see Figure 6). An average Finn’s material footprint for tourism (12 tonnes) 

clearly exceeds the level of all but one of the participants in this study. With material footprints of  

1.8 to 42 tonnes per person in a year, the households studied by Kotakorpi et al. [2] mostly exceeded 

the levels found in this study in terms of tourism. In the same way as with everyday mobility, it seems 

that the standard of living of people living on a low income—and especially on unemployment benefits 

or disability pensions—requires far fewer natural resources than the travelling-intensive lifestyle of 

average consumers. 

Sixth, the material footprints for household goods were at a maximum of two tonnes per year, 

except in one case (Figure 7). This includes clothes, all basic furniture, kitchen appliances, electronic 

devices, and so forth. In comparison to the average consumers, however, the participating households 

used most goods as long as possible and purchased many of them second hand, including clothes.  

Both options decrease the material footprint because the estimated use period of the goods is taken into 

account and because the material footprint of second-hand goods is calculated at zero due to the earlier 

use of the goods. Only some of the participants managed to regularly buy new items (V4) or else they 

received new items from relatives (e.g., V12, V2).  

We estimated the amount of some of the items, such as clothing and daily household goods, on the 

basis of the decent minimum reference budgets in order to simplify the questionnaire. Therefore, the 

displayed values can be considered to be even slightly higher than in reality because the reference 

budgets take into account more household goods than the households we studied owned. Only one 

participant had a material footprint for household goods exceeding the decent minimum reference 

budgets’ footprint. None of the households exceeded the level calculated for an average Finn, and only 
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one household was at more than half that level. The households studied by Kotakorpi et al. [2] ranged 

from 0.6 to 4 tonnes in terms of the material footprint of their household goods. Only five of them 

were at a level of below 1.5 tonnes; thus, the households in that study stayed within the same level as 

16 out of the 18 households studied here. 

Figure 7. Material footprints for household goods. 

 

In this study, we took into consideration some of the services (like health care and public libraries) 

that the participants were using, and estimated the material footprint of these services. The results 

show that these services did not contribute significantly to the material footprint of the participants. 

The participants fell within the range of 0.2 to 4 tonnes, and only three households had material 

footprints for services of more than 0.5 tonnes. However, due to time and resource constraints, it was 

not possible to take into account all of the services that the participants were using. This means that the 

actual material footprints for services are presumably higher than the ones given here. Among the 

studies we used as a point of comparison, only the decent minimum reference budgets included the 

consumption of services like hairdressing or health care (see Table 1). 

4.2. Comparing the Material Footprints to a Sustainable Level of Resource Use 

Next, we compare the material footprints of the participating households to the ecologically 

sustainable level of household consumption estimated above (see Section 2). The results show that the 

households using the most resources in this study did so by a factor approximately 5 times greater than 

the sustainable level of 6 to 8 tonnes. Half of the participants had a material footprint below 16 tonnes. 

This means that the households with the lowest levels exceeded the sustainable level by, at most, a 

factor of 2. Only one household reached an ecologically sustainable level, but that person was homeless 

when the interviews were performed and, thus, he had not achieved a decent standard of living.  

The results indicate that the participating households were closer to the ecologically sustainable 

level of resource use than both an average Finn, with a material footprint of 30 to 40 tonnes, and the 
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households studied by Kotakorpi et al. [2]. That study of 27 households reported four households with 

a material footprint of more than 60 tonnes per person per year. For those households, achieving a 

sustainable level of resource use would require that they reduce their resource use by a factor of 8 or 

more. Only seven of the households in that study were within or below the level calculated for the 

decent minimum reference budgets. Interestingly, Kotakorpi et al. [2] reported four households with a 

material footprint of no more than 16 tonnes, and these households also had a relatively low income. 

In order to analyze the results, we must take a closer look at the different consumption components, 

which will help us discuss and operationalize the potential for decreasing the material footprints of 

households to a sustainable level. For the participating households, housing requires the most resources, 

which is also the case with the decent minimum reference budgets for single households [13]. Previous 

studies also indicate that single households and small households have greater environmental impacts 

and higher energy requirements than other households [3,4]. Since all of the households in this study, 

except for the homeless participant, had a material footprint for housing that exceeded half the total 

sustainable resource use level, it seems that the present rate of resource use for housing most probably 

cannot be maintained in the future. There is a great need for technical innovations to help decrease the 

resource-intensity of housing. In addition, social innovations that decrease the need for private living 

space will also be required to help minimize the material footprints of housing. 

Most of the material footprints for nutrition account for, at most, half the sustainable level  

of 6–8 tonnes. In terms of everyday mobility, 13 of the 18 households studied have a material footprint 

that is within 25% of the sustainable level. In terms of leisure-time activities, only four households 

significantly exceeded one tonne per person in a year, whereas with tourism four households exceeded 

two tonnes per person in a year. In terms of household goods, only one household was significantly 

above 2 tonnes per person in a year. This means that, with the exception of housing, the gap between 

the material footprints of the participants and a sustainable level of resource use is relatively small.  

If other households were able to adopt the consumption patterns of the low-income households studied 

here (e.g., slower mobility, second-hand equipment, low-footprint leisure activities, and so forth.), a 

sustainable level of resource use might be achievable. However, from a social sustainability point of 

view, this will be much more challenging than it may seem in terms of mere arithmetic. 

When discussing the social sustainability of the participating households, we see that most of the 

participants did not achieve the socially sustainable standard of living defined in the decent minimum 

reference budgets: 12 households out of 18 had material footprints below the level of the reference 

budgets. This supports the findings of previous studies that the minimum Finnish income is not sufficient 

for a decent standard of living [39]. In general, it seems that in contemporary Finnish society, it might 

be ambitious to suggest that even the most basic needs for subsistence in terms of adequate nutrition 

and proper shelter can be satisfied while maintaining a material footprint below the level of 10 tonnes 

per person, because in this study the lowest material footprint belonged to a homeless person.  

In addition, the differences in material footprints between the low-income households and an average 

Finn were remarkably high, especially in the case of leisure-time activities, tourism and household 

goods. This is naturally related to unequal financial possibilities in terms of consumption and it 

supports previous research on the connection between income level and environmental impacts (see, 

e.g., [3]).  



Sustainability 2012, 4 1441 

 

 

As a final point of discussion, it is worth noting that the material footprints of most low-income 

households studied here were roughly in the same range as the decent minimum reference budgets, 

especially in the case of nutrition and housing, where the differences between material footprints were 

generally smaller than in the case of the other consumption components. This indicates that the 

participating households were able to satisfy their basic needs when it came to food and shelter (except 

for the homeless participant). None of the participants went hungry, they had warm apartments and, 

additionally, their standard of living included some recreational activities and even travelling abroad.  

If comparing to global, absolute poverty, their living standard was certainly decent.  

5. Conclusions 

The material footprint of the low-income single households ranged from 7 to 35 tonnes per person 

in a year. Hence, they all consumed fewer natural resources than an average Finn. In most cases, the 

material footprints were lower than the material footprints calculated for the decent minimum 

reference budgets [13] and lower than those of many of the households with varying income levels 

studied by Kotakorpi et al. [2]. Regardless, 17 of the 18 participating low-income households were still 

consuming at least two times more resources than an ecologically sustainable level would allow for in 

the longer term. 

The results represent a standard of living that is both socially and ecologically unsustainable: we 

found both deprivation and overconsumption. Thus, it can be concluded that the present material 

footprints do not fall within the necessary environmental limits [9, see also 47]. Accordingly, the 

conclusion can be made that since even low-income households exceed an ecologically sustainable 

level of material use in contemporary Finnish society, social sustainability cannot be improved by 

increasing the amount of natural resources used by low-income households without accumulating 

ecological destruction. This leads us to ask, what are the implications of the results for future policies 

and the sustainability debate in general? How could household consumption become more sustainable? 

First, measuring the material footprints of households reveals that material footprints, especially for 

housing and everyday mobility, are highly dependent on infrastructural factors (see also [2,47,48]). 

However, especially in the case of infrastructure, private households have only limited possibilities to 

reduce their natural resource use (see also [2,3,15]), and, therefore, a sustainable level of resource use 

cannot be achieved solely by the choices, decisions and activities of private households. Rather, 

governments and companies must improve the conditions and technologies that enable households to 

consume in a more sustainable way. Hence, sustainable consumption should be achieved through 

changes in the supply of products, services and infrastructure, e.g., in housing and the energy  

sector (see e.g., [50]). 

Second, reducing the level of natural resource use of the participating low-income households 

would be socially unsustainable in contemporary society. One way of improving the social 

sustainability of the participating households would be to increase the level of household consumption 

of people living on minimum income by increasing their social benefits. This would allow them to 

develop a decent standard of living, and if done, for instance, by increasing taxation, it might decrease 

the inequality in society. If we were to compensate the increase in the resource use of low-income 

households by decreasing the resource use of other households, we would at least be closer to a 
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sustainable situation. As Wilkinson and Pickett [51] have argued, equality in society supports the 

environmental policy goals of reducing consumption, because there is less pressure to maintain social 

status by increasing the level of consumption, or trying to catch up the consumption level of richer 

households. On the other hand, a more generous social policy often requires a growing economy in 

terms of GDP, and this can be controversial with respect to the targets of reducing the overall use of 

natural resources. The conclusion could be made that in order to be sustainable, we can no longer 

afford to alleviate relative poverty in Western welfare states via economic growth (see [52]). 

Third, the results lead us to a serious rethinking of the concept of a decent standard of living. On the 

one hand, the comparison of the material footprints with the reference budgets offers some promising 

insights. The material footprint calculated for the decent minimum reference budget is approximately 

half that of an average Finn, which means that the present average material footprint of households in 

Finland (approx. 40 tonnes per person) could be halved while still retaining the possibility to satisfy 

basic needs and ensure social participation. 

On the other hand, the material footprints would still exceed a sustainable level of natural resource 

use: even the present decent minimum level is too high for a globally equal and ecologically sustainable 

future. Although reference budgets are about “fulfilling needs and not wants” [28], in affluent consumer 

societies like Finland the decent minimum consumption level considers more than just necessities for 

satisfying basic needs. Essential consumption has become relative, which makes it more challenging to 

define (e.g., [53]). Delimiting the boundaries of needs and wants is difficult when consumption 

possibilities tend to increase and new goods, such as different cell phones, enter the market and 

become “necessities” for socializing and going on many errands. Without questioning the needs for 

subsistence and affection, for instance, it is obvious that we need different strategies for fulfilling those 

needs than merely increasing the amount of material possessions [23]. The issue of satisfying needs 

must be “de-coupled” from material use more efficiently than is the case nowadays.  

In this study we have used the decent minimum reference budgets as a measure of social 

sustainability, but we acknowledge that they are only one possible approach for assessing social 

sustainability in terms of the adequacy of living standards. Besides this, a socially sustainable standard 

of living could be understood from a capability perspective as the various “doings and beings” a 

person is able to achieve, and it could include social possibilities, like the provision of public services 

(see [24,27]). In addition, a decent standard of living could be understood more universally.  

The estimates for an ecologically sustainable level of natural resource use take into account the needs 

of the entire global population and future generations. We suggest that “decency” should also be 

assessed more universally, for instance based on the universal basic needs defined by Doyal and 

Gough [54], or by setting a minimum threshold for basic capabilities, as Nussbaum [55] has proposed. 

The concept of a more universal and ecologically sustainable decent standard of living would be worth 

further research.  
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