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Abstract /Summary  
As an overarching  objective,  WP3 aims to  examine lifestyle  change mechanisms  and sufficiency  

lifestyle s through  social  sciences  and humanities  (SSH) research  methods  on the micro 

(individual, household)  level. It hence contributes  to developing  a better  understanding  of the 

potential  scope  and diffusion  of sufficiency  lifestyles.  

In the task corresponding  to this deliverable,  WP3 relies on large sample demographically  

representative  household  surveys  in five EU countries  (Denmark, France, Germany, Italy, and 

Latvia) and in two  major cities  in India (Mumbai and Delhi). The aim is to  identify  the existing  

variety  of lifestyles  that  are present  in todayʹs households  with a focus  on their  level of  

sufficiency . This involves  translating the concept  of  sufficiency  lifestyle s to  the micro  level for  

empirical  research . In FULFILL, sufficiency  is defined  as a lifestyle  that  is low in CO2eq-emissions  

and at the same time related  with individual  well-being. Therefore,  a comprehensive  carbon  

footprint  calculator  is developed  to  measure individual  emissions  from  the following  key 

activities:  housing  (heating and hot  water  use), electricity,  transport  and diet. Measuring CO2eq-

emissions  from  other  areas is explored.  This is combined  with a measure of individual  well-being. 

In addition,  further  questions  cover  socio -economic  attributes,  attitudes  such as towards  the 

environment  or political  preferences,  sufficiency -oriented  practices,  some structural  aspects  

(e.g., degree  of urbanisation),  social  deprivation  and on the gender -related  division  of work within 

the household.  The current  report  presents  in detail  the descriptive  findings.  Unfortunately,  due 

to an error  in the questionnaire,  the data on well-being is not  usable for  France. 

The estimated  level of  average annual CO2eq-emissions  per person  related  to  the key activities  

varies between  3.2 t (France) and 4.9 t (Denmark) across  the European countries  studied.  The 

Indian footprint  - calculated  in a slightly  different  way due to  necessary  adaptations  e.g. in terms  

of climate  - is much lower with 1.5 t (Delhi) and 1.6 t (Mumbai). The share of the different  activities  

among the four  key activities  considered  also varies between  countries:  diet  accounts  for  the 

largest  share (between 41% in Germany and 59% in France and 63 % and 69 % in Delhi and 

Mumbai respectively)  and electricity  for  the smallest  in the European countries  (between 6% in 

Germany and 3% in France). 

For the lifestyle  analysis, the sample of each country  is divided  into  several groups  based on the 

individual  CO2eq-emissions:  the lowest  25% (first  quartile), the middle  50 % (second and third  

quartiles) and the highest  25 % (fourth  quartile). The bottom  25% are considered  to  potentially  

have a sufficient  lifestyle  and therefore  their  well-being was also analysed. This quarter  of the 

sample is therefore  further  categorised.  For Europe, we find that  around 3 to 4% are in the lowest  

25% of emitters  in all four  key activities  and have above-median levels of well-being in their  

country  (ʻVery sufficientʼ group  1). Between 7 and 8% have low emissions  in at least one key 

activity  and report  above median levels of well-being (ʻSufficientʼ group  2). Finally, 13 to  15% 

have low emissions  and below median levels of well-being (" Low Carbon Footprint,  Low Well-

Being" group  3).  

An analysis of  differences  in frequencies  and means on further  variables point  out  that  these 

three  groups  from  the first  quartile  share some similarities  across  the European countries:  

Women are more frequent  than men in the group  of very sufficient  respondents  (group 1); 

people  in this group  tend  not  to show signs of social  deprivation  and to  support  attributes  of a 

sufficiency  oriented  lifestyle  such as being opposed  to  overconsumption.  Those who are 

sufficient  (group 2) are also less likely to  be deprived  and tend  to  be comfortable  on their  current  

income; they  support  environmentally  oriented  policies  and see themselves  as eco-friendly  

consumers.  Those with low emissions  but  also lower well-being (group 3) are also often  women, 

tend  to  have a low income  and exhibit  several characteristics  of deprivation.  They are opposed  

to  liberal oriented  policies  and often  burdened  with several care taking  duties.  The big group  

with average lifestyles  in terms  of CO2eq-emission  (group 4) is heterogeneous  and men are more 

likely to  be part  of  this  group.  Finally, the group  with a high carbon  footprint  (group 5) are also 

often  men, have a high income,  live outside  large cities,  in a house, work  full-time and, 

surprisingly,  sometimes  show signs of deprivation.  They tend  to  prefer  conservative  policies  and 

are less involved  in care-taking  duties  at home. 
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Regarding the Indian mega cities,  we found  large differences  between  Mumbai and Delhi. For 

instance,  participants  in Mumbai seem to  walk a lot  (almost daily) which is not  the case in Delhi. 

Moreover,  the number  of technical  and cooling  devices  appears to be lower on average in 

Mumbai than Delhi. In contrast,  the reported  governmental  support  in Delhi is very little  and 

slightly  higher  in Mumbai. This - combined  with the different  climate  situation  in both  cities  - may 

be related  to  the fact  that  the deprivation  in winter  and summer times  is higher  in Delhi than in 

Mumbai, based on participants'  responses.  However, there  are also many similarities  between  

the cities  for  instance,  the low number  of owned  cars and 2-wheelers. 

Regarding the group  development,  the two cities  in India also differ  from  each other:  In Delhi, 

there  are less (very) sufficient  households  than in Mumbai. Overall, the (very) sufficient  groups  

(groups 1 and 2) in Mumbai and Delhi do not  share any characteristics,  while the average and 

high carbon  footprint  group  (groups 4 and 5) as well as the low carbon  footprint,  low well-being 

group  (group 3) share at least some degree  of overlap  when describing  the groups'  

characteristics.  Interestingly,  the sufficiency -orientation  in Mumbai and Delhi differ  for  the third  

and fifth  group:  While the low carbon  footprint,  low well-being group  (group 3) in Mumbai is 

characterised  by lower sufficiency -orientation  (among other), the same group  in Delhi reports  a 

higher  tendency  toward  sufficiency -orientation  than other  groups  in Delhi. The same pattern  is 

visible for  the high carbon  footprint  groups  (group 5): In Mumbai, this group  has a higher 

sufficiency -orientation  and tends  to  be environmentally  friendly,  while in Delhi, this  fifth  group  

shows lower sufficiency -orientations  than other  groups  in Delhi. 

In the next steps  of the project,  the survey will be repeated  to examine the stability  of  lifestyles  

and to  analyse in more detail  the consequences  of lifestyles,  such as rebound  effects.  In 

addition,  the second  survey  will explore  the acceptability  of policy  instruments  to promote  highly 

sufficient  lifestyles.  Other  tasks in further  WPs include  a more in-depth  analysis of  the data, 

including  country  differences.  



FULFILL has received  funding  from  the European Unionʹs Horizon 2020  research  and innovation  programme  under  

grant  agreement  No 101003656.  

 

 

 
D 3.1 Report on the first survey and identification of the sufficiency groups    Fh ISI 

 13 

1. Introduction  
The overarching  aim of work package  (WP) 3 is to translate the concept  of  sufficiency  lifestyle s 

to the micro  level for  empirical  research . The WP applies a mixed method  design  with two  

longitudinal  surveys  (task 1 and 3) and an interview  study  (task 2) which are connected  

methodologically  and conceptually.  It is implemented  in five European countries,  including  

Denmark, France, Germany, Italy and Latvia, as well as India as an additional  non-European 

country.  As an outcome,  we will gain insights  on the current  prevalence  of sufficiency  oriented  

lifestyles  across  citizens  in five European and the Indian society.  The emergence  of these 

lifestyles  will be analysed according  to contextual  and structural  factors  as well as across  the 

lifespan  which will lead to  the identification  of enablers  and barriers.  As outlined  in previous  

deliverables  (Pagliano & Erba, 2022; Tröger  et al., 2022), within  the scope  of FULFILL, sufficiency  

is defined  as creating  the social, infrastructural,  and regulatory  conditions  for  changing  

individual and collective  lifestyles  in a way that  reduces  energy  demand and greenhouse  gas 

emissions  to  an extent  that  they are within  planetary  boundaries  and simultaneously  contributes  

to societal  well-being. 

The aim of the first  task is to  identify  the existing  variety  of sufficiency  lifestyles  that  are present  

in todayʹs households  in Europe and India. This task builds on the outcomes  of WP2 as a 

conceptual  framework . From an empirical  point  of  view, in this  task, a cross -sectional  

representative  survey is designed  and implemented  in five European countries  (Denmark, 

France, Germany, Italy, and Latvia) as well as in India. The scope  of the questionnaire  includes  a 

carbon  footprint  calculator  and measures  of well-being as well as sufficiency  practices  to 

identify  sufficiency -oriented  lifestyles  (Tröger et al., 2022). Further  questions  in the survey aim 

at capturing  structural  as well as individual -level factors  to  further  describe  lifestyles  and start  

at identifying  determinants.  In addition  to  describing  groups  already showing  a sufficient  lifestyle  

today,  the aim is to identify  further  groups  in the population  as control  groups  or contrast , 

namely,  

¶ highly sufficient  individuals  

¶ individuals  with a high level of  sufficiency  in certain  domains  of life (e.g. living space, 

transport ) 

¶ individuals  with average carbon  foot prints  

¶ individuals  with very high carbon  footprints  

The outcomes  of the survey  will feed  into  in-depth  interviews  which are planned in task 3.2 and 

into  the experimental  survey planned for  task 3.3 as well as into  task 5.1 which elaborates  on the 

potential  pathways  for  upscaling  sufficiency  on a wider scale and the macro  level perspective.  
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2. Measuring  sufficiency -oriented  lifestyles  
This chapter  focuses  on detailing  our approach  to  operationali se sufficiency -oriented  lifestyle s. 

This leads to  the need of simplifying  the concept  to  main pillars to make it manageable, e.g., in 

surveys. Building on the defin ition  of sufficiency  referred  to  in the previous  chapter , to 

operationali se the concept  in the empirical  work packages  of the project  two  aspect s are 

important:  

¶ On the one hand, the environmental  impact  of the individual  lifestyle  is relevant . In this  

project  we will focus  on the climate  impact  indicated  by estimations  of CO2eq-emissions  for  

quantifications . 

¶ On the other  hand, well-being plays an important  role as we are aiming for  lifestyles  that  do 

not  fall short  on physical,  psychological  or social  well-being. 

2.1. Carbon  footprint  calculation  method  
The climate  impact  of  lifestyles  is measured  by using carbon  footprint  estimates.  In the 

following,  we provide a detailed description of how we estimated the carbon footprint at the 
individual level. Our carbon  footprint  calculator  estimates  annual per-capita  greenhouse  gas 

emissions  related  to electricity  consumption,  thermal  heating, transportation,  diet  and 

miscellaneous  based on input  data for  2021. The calculator  expands on a carbon  footpri nt 

calculator  built  for  Germany (Schleich & Alsheimer, 2022). It is similar to  existing  online carbon  

footprint  calculators  for  individuals  such as those  available from  the UNFCCC1, the WWF2, and 

the German Federal Environmental  Agency  Umweltbundesamt 3, but  more strongly  focuses  on 

sufficiency  aspects.  

 

1 https://offset.climateneutralnow.org/footprintcalc  

2 https://footprint.wwf.org.uk/#/  

3 https://uba.co2 -rechner.de/en_GB/  

https://offset.climateneutralnow.org/footprintcalc
https://footprint.wwf.org.uk/#/
https://uba.co2-rechner.de/en_GB/
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We consider  emissions  from  five activities , i.e., from  space heating  & hot  water, electricity,  

transport,  diet  as well as selected  fields  of consumption  (ʸmiscellaneousʹ), as displayed  in Figure 

1. Thus, the calculator  only measures a subset  of GHG emissions  as estimating  individual  carbon  

footprints  is practically  impossible  and in any case beyond  the scope  of the project.   

In line with common  practice,  a varying approach  is taken on system  definition.  For electricity  

consumption,  indirect  emissions  are considered  from  burning  fossil  fuels at the site of the power  

plant . For heating  and transport,  we take into  account  direct  CO2eq-emissions  (i.e., from  burning  

fossil  fuel at the site or by the internal  combustion  engine vehicles) and indirect  emissions  when 

relevant  (such as from  electricity  or for  district  heating). For diet , the footprint  calculator  takes 

into  account  greenhouse  gas emissions  associated  with livestock,  i.e., methane  emissions.  This 

is also the case for  cats  and dogs , where only emissions  related  to their  food  consumption  are 

taken into  account.  For the miscellaneous  consumption  of clothes,  we use cradle -to-grave 

estimates.  Standard  global  warming factors  are used to  make CO2 and methane  emissions  

comparable,  expressing  emissions  in terms  of CO2eq.  

 

Heating and hot water: 

Fuel source  

Energy used for heating in  kWh 

Energy expenditures  

Energy consumption defaults (based on 

building characteristics, size of heated 

living space, and temperature)  

Electricity  

Electricity consumed in  kWh 

Electricity expenditures  

Defaults (based on building 

characteristics, and use of high 

consumption items e.g. hot tub, electric 

sauna etc.) 

Transport  

Distance travelled, fuel 

consumption, and fuel 

source  

Car & van, Motorbike, Plane  

Diet 

Main diet type  

Food purchased is 

seasonal and/or regional  

Gender and age 

Carbon footprint 

(CO
2
-equivalent in kg per capita per year) 

Miscellaneous  

Emissions related to 

pets (cats and dogs)  

Emissions related to 

clothing  

Figure 1 Carbon footprint  activities  and overview  of  relevant  variables  
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It is important  to note  that  an individual's  carbon footprint  is influenced  by a variety  of factors.  

Some of these  factors  are directly  within  a person's  sphere  of influence,  such as adopting  

sufficiency  or frugal  behaviours  e.g., reducing  meat consumption  or lowering  the room  

temperature  in winter.  Such behaviour  may however  be shaped by further  factors,  such as level 

of  income  or lack thereof , religious  factors , cultural  norms  etc. Other  factors  may not  be within 

an individual's  sphere  of  influence  depending  on the structural  conditions,  for  example, 

refurbishing  one's dwelling  or choosing  which fuel source  is used for  heating  is rarely possible  

for  tenants , and living in a less carbon  intensive  dwelling  may be too  expensive.  Figure 2 

presents  a simplified  depiction  of how both  behaviour , energy  efficiency  and fuel type  can 

influence  the carbon  footprint.  These aspects  will be further  explored  in WPs 4 and 5. Finally, a 

low level of  emissions  does  not  necessarily  reflect  a sufficient  lifestyle.  For example, heating  a 

home to  comparatively  high indoor  temperatures  contradict s sufficiency  even if it is achieved  

by renewable  sources,  e.g., electric  heating  using green electricity  and therefore  on low 

emission  levels.  

2.1.1. General Information  
This section  provides  general  information  that  is used for  calculating  the carbon  footprint  of 

survey participants  in the various activities . The following  sections  will explain how the carbon  

footprint  was calculated  for  heating  and hot  water, transport,  electricity,  diet  and miscellaneous.  

In order  to  know how much CO2eq is generated  from  consuming  various fuel types,  we use GHG 

emission  intensities  of liquefied  petroleum  gas (LPG), compressed  natural gas (CNG), biogas, 

diesel, petrol,  liquefied natural gas (LNG), wood  and biomass, biodiesel  and bioethanol  that  were 

sourced  from  DEFRA (DEFRA, 2021). Country -specific  emission  intensities  were used for  

electricity 4 and district  heating 5. 

2.1.2. Heating  and hot  water  
Participants  were requested  to indicate  their  primary  fuel type  util ised for  space heating  in 2021 

from  the provided  alternatives:  natural gas, LPG, biogas, heating  oil, electric  heat pumps, 

electricity  (excluding heat pumps), district  heating, wood/biomass,  solar thermal, or other.  In 

cases where participants  selected  "other," they  were given the opportunity  to  manually specify  

their  space heating  type. When necessary,  we manually reassigned  the type  of heating  fuel; for  

 
4 https://www.eea.europa.eu/ims/greenhouse -gas-emission -intensity -of-1 

5 https://ens.dk/en/our -services/statistics -data-key-figures -and-energy -maps/key -figures , https: //www.fedene.fr/reseaux -de-chaleur-et-de-

froid -les-chiffres -clefs -edition -2019 -ont -ete-publies/ , https://www.co2online.de/modernisieren -und-bauen/heizung/fernwaerme/ , 

https://www.airu.it/teleriscaldamento -e-sistemi -energetici -integrati/ , htt ps://irees.de/2021/10/18/district -heating -and-cooling -trend -

interactive -report/  

Figure 2 Carbon Footprint  composition  overview  (simplification)  

Carbon 

footprint 

for each 

activity 

Fuel type  

Behaviour 

Energy efficiency, structural factors 

Quantity of 

energy 

consumed 

Sufficiency 

Poverty/Deprivation 

Other factors: frugality, 

spiritual values, habits... 

https://www.eea.europa.eu/ims/greenhouse-gas-emission-intensity-of-1
https://ens.dk/en/our-services/statistics-data-key-figures-and-energy-maps/key-figures
https://www.fedene.fr/reseaux-de-chaleur-et-de-froid-les-chiffres-clefs-edition-2019-ont-ete-publies/
https://www.fedene.fr/reseaux-de-chaleur-et-de-froid-les-chiffres-clefs-edition-2019-ont-ete-publies/
https://www.co2online.de/modernisieren-und-bauen/heizung/fernwaerme/
https://www.airu.it/teleriscaldamento-e-sistemi-energetici-integrati/
https://irees.de/2021/10/18/district-heating-and-cooling-trend-interactive-report/
https://irees.de/2021/10/18/district-heating-and-cooling-trend-interactive-report/
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instance,  "pellet s" was reco rded as "wood/biomass ". In instances where participants did not know 
which type of heating fuel was used to heat their dwelling or if the information was missing, the 

most  frequent  in that  country  was used (natural gas in Germany6 and Italy7, biomass  in Latvia8, 

electricity  in France9 and district  heating  in Denmark10). 

We estimated  the energy  consumption  associated  with heating  purposes  in 2021  in one of three  

ways, depending  on the fuel source  and information  that  participants  were able to  provide.  An 

overview  is visible  in Figure 3. 

Energy consumption  related  to  heating  was estimated  for  the participant's  household  using one 

of the following  methods:  

The first  calculation  method  used the energy  consumption  for  heating  in 2021  provided  by 

participants  based on their  bills or on estimates  for  natural gas (in kWh or m³)11 or electricity  (in 

kWh)12.  

The second  calculation  method  was used if the energy  consumption  of natural gas or electricity  

was not  known by participants,  or if the main heating  source  was heating  oil. Participants  

provided  their heating  expenditures  (based on bills or estimates)  in 2021. To estimate  energy 

consum ption, heating  expenditures  were divided  by the average cost  of  electricity 13, heating  

oil14, and natural gas15 for  household  consumers  in 2021  in the respective  country.   

 
6 https://www.bmwk -energiewende.de/EWD/Redaktion/EN/Newsletter/2021/02/Meldung/direkt -answers-infographic.html  

7 https://www.istat.it/it/files/2022/06/REPORT -CONSUMI-ENERGETICI-FAMIGLIE-2021 -DEF.pdf 

8 https://ec.europa.eu/energy/sites/default/files/documents/lv_ca_2020_en.pdf  

9 https://www.bva -group.com/wp -content/uploads/2018/03/PRESSE -REGIONALE-FONCIA-Observatoire -de-la-vie-quotidienne -Mars-2018 -

L%C3%A9nergie.pdf  

10 https://ens.dk/sites/ens.dk/files/Statistik/energistatistik2019_dk -webtilg.pdf  

11 If the consumption of natural gas was provided in m³, it was converted into kWh using a rate of 10kWh  per m³ of gas.  

12 Only participants who heated using electricity and natural gas were asked their consumption as participants are more likely t o know this 

information for these fuel sources.  

13 https://ec.europa.eu/eurostat/databrowser/view/NRG_PC_204_C__custom_3540637/default/table?lang=en  

14 https://www.bmwi.de/Redaktion/DE/Binaer/Energiedaten/energiedaten -gesamt -xls.xlsx?__blob=publicationFile&v=117  

15 https://ec.europa.eu/eurostat/databrowser/view/nrg_pc_202/default/table?lang=en  

https://ec.europa.eu/eurostat/databrowser/view/NRG_PC_204_C__custom_3540637/default/table?lang=en
https://www.bmwi.de/Redaktion/DE/Binaer/Energiedaten/energiedaten-gesamt-xls.xlsx?__blob=publicationFile&v=117
https://ec.europa.eu/eurostat/databrowser/view/nrg_pc_202/default/table?lang=en
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Finally, if neither  billing-data nor estimates  on energy  consumption  and heating  expenditures  

were available or if a different  fuel type  was used, heating demand was estimated  based on the 

size of the heated  living space in m2 and default  values for  final energy  demand per m216. These 

default  values vary by building  type  (single family house, terraced  house, multi -family or 

apartment  block ), building  age17, types  of retrofitting  measures implemented  (insulation of roof,  

insulation  of exterior  walls, insulation  of ceiling  in cellar, exchange  of majority  of  windows)18 and 

timing  of retrofitting  measures. Participants  then stated  whether  they had a solar thermal  

heating system  in addition  to their  main heating  system.  If so, their  energy  demand was reduced  

by 25% (IRENA, 2015). Furthermore,  participants  were asked to report  the typical  temperature  

at which they  heated  their  main living room  in 2021 , and to  state  whether  the temperature  was 

read from  a thermometer  or whether  it was estimate d. Each degree  increase  (or decrease) 

compared  to  the assumed temperature  in the default  data (between 19°C and 21°C depending  

on the country)  was considered  to constitute  an increase  (or decrease ) of energy  consumption  

for  heating  of 6.5%19. Considering  that  the default  energy  consumption  values were specific  to 

particular  energy sources  (such as natural gas or electricity),  an energy carrier  factor  was 

 
16 Data was sourced from country reports available from https://episcope.eu/building -typology/country/ . Since very little data was available for 

buildings in Latvia, default values for Poland were used instead.  

17 The age categories varied depend on the countries to reflect the different building norms and regulations. For example, the c ategories in 

Germany are: (built before 1918, 1919 -1948, 1949 -1978, 1979 -1994, 1995 -2001, 2002 -2009, 2010 -2015, and built after 2016.  

18 The following energy savings were used for renovations after 2001: 7% for the roof/attic, 19% for exterior walls, 10% for the  basement 

ceilng, 5% for windows and 30% for the installation of a new heating system as per https://www.co2online.de/modernisieren -und-

bauen/daemmung/fassadendaemmung/  and http s://www.co2online.de/modernisieren -und-bauen/heizung/heizung -kaufen-

modernisieren/#c94099 . The savings attributed to renovations pre -1978 were assigned a savings factor of 25% of the respective saving 

estimates and pre -2000 a savings factor of 50%.  

19https://www.co2online.de/energie -sparen/heizenergie -sparen/heizkosten -sparen/richtig -heizen-die-10-besten -tipps/#c27389 ; 

https://expertises.ademe.fr/professionnels/entreprises/perfor mance-energetique -energies -renouvelables/lenergie -

commerces/dossier/chauffage -magasin/tout -quil-faut -savoir -chauffage . 

First calculation method  

For natural gas and electric 

heating  

Energy used (in kWh) for heating 

in 2021 (either from bills or from 

estimates)  

Heating and Hot Water  

Second calculation method  

For natural gas, electric heating 

and heating oil  

Energy expenditures  for heating 

in 2021 (either from bills or from 

estimate)  

Energy consumption was multiplied by the respective emission factor and divided by the household 

size to obtain the CO2 eq emissions per capita.  

If hot water was not part of the heating system, this was taken into account separately.  

If participants had a second heating system, this was considered to fulfill 30% of heating energy need.  

Third calculation method  

For natural gas, LPG, biogas, heating oil, electricity 

(not including heat pumps), electric heat -pumps, 

district heating, wood/ biomass, solar thermal energy  

Size of heated living space in m² 

Defaults of energy consumption in  kWh per m² 

derived from:  

Å Type of  building  (SFH or MFH) 

Å Building age 

Å Renovations  

Å Presence  of  solar thermal  system  

Å Indoor  temperature  

Figure 3 Heating and hot  water CO2eq calculation  method  

https://episcope.eu/building-typology/country/
https://www.co2online.de/modernisieren-und-bauen/daemmung/fassadendaemmung/
https://www.co2online.de/modernisieren-und-bauen/daemmung/fassadendaemmung/
https://www.co2online.de/modernisieren-und-bauen/heizung/heizung-kaufen-modernisieren/#c94099
https://www.co2online.de/modernisieren-und-bauen/heizung/heizung-kaufen-modernisieren/#c94099
https://www.co2online.de/energie-sparen/heizenergie-sparen/heizkosten-sparen/richtig-heizen-die-10-besten-tipps/#c27389
https://expertises.ademe.fr/professionnels/entreprises/performance-energetique-energies-renouvelables/lenergie-commerces/dossier/chauffage-magasin/tout-quil-faut-savoir-chauffage
https://expertises.ademe.fr/professionnels/entreprises/performance-energetique-energies-renouvelables/lenergie-commerces/dossier/chauffage-magasin/tout-quil-faut-savoir-chauffage
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applied  20 when the energy  source  used was different  from  the assumed energy  source  in the 

default  values. If defaults  were used to  calculate  energy  consumption  for  heating  and hot  water 

was not  part  of their  heating  system,  then 500kWh were removed  from  their  energy  heating  

consumption.  

Respondents  had the possibility  to state  if they had a secondary  heating  system,  and if so, which 

fuel source  was used. It was assumed that  the secondary  heating  system  corresponded  to  30% 

of their  heating  needs and their  carbon  footprint  for  heating  was thus adjusted  accordingly.  If 

participants  provided  two sources  of heating, the first  one mentioned  was considered  to be the 

main heating  source.  Two different  methods  were used to  estimate  the energy  consumption  of 

the secondar y and/or  primary  heating  systems,  depending  on the calculation  method  for  the 

main heating  system:  

¶ If the energy  consumption  of  the main heating  system  was calculated  using method  1 or 

2 (i.e., using expenditures  or kWh), then the energy  consumption  of the secondary  

heating  source  was calculated  using the following  formula: 

ὯὡὬ  ὯὡὬ  πzȢσȾπȢχ 

¶  If defaults  were used to  calculate  the energy  of  the main heating  system,  then the 

following  adaptations  were undergone:  

ὯὡὬ  ὯὡὬ   πzȢσ 

and: ὯὡὬ  ὯὡὬ   πzȢχ 

Heating-related  CO2eq-emissions  were then estimated  using the relevant  emission  factor (s) (cf. 

Section  2.1.1), if relevant  adding the emissions  from  the primary  and secondary  heating 

systems,  and divided by the number  of household  members , with no differentiation  between  

adults  and children . 

Participants  were further  asked whether  the generation  of hot  water for  bathing  and other  

purposes  was included  as part  of  their  space heating  system 21. When this was not  the case, 

CO2eq-emissions  linked to  heating  hot  water were calculated  using the energy  source , the 

relevant  emission  factor,  and the assumption  that  a person  uses 500kWh of energy  per year for  

hot  water. When participants  stated  that  they had a solar thermal  system  for  hot  water in addition  

to  their  main heating  system , their  energy  demand and thus their  heating -related  CO2eq-

emissions  for  hot  water was reduced  by 60% (IRENA, 2015). 

If respondents  stated  that  they  used no heating  in 2021, then they  were attributed  zero 

emissions  for  heating.  

2.1.3. Transport  
For transport -related  emissions,  we distinguish ed between  distances  travelled  by private  cars, 

motorcycles,  and airplanes22. This includes  travelling  as a passenger  and driver,  for  trips  to and 

from  work. Business trips  were excluded  from  the questionnaire  - and thus the analysis - due to 

the scope  of the project.  

For private  car use we asked participants  to report  (or estimate  as precisely  as possible) the total  

number  of kilometres  travelled  in 2021. This value was then adjusted  using the average rate of 

occupancy  for  each country 23. If participants  did not  know the distances they  travelled  by car, 

we used default s from  national  data on travel  averages that  take into  consideration  gender  and 

 
20 Energy carrier factors were calculated u sing estimates from https://www.heizspiegel.de/heizkosten -pruefen/heizspiegel/  

21 If participants did not know then it was assumed that hot water was heated as part of their heating system.  

22 Cruises were removed from the questionnaire as hardly any cruises operated in 2021 due to the pandemic.   

23 https://ec.europa.eu/eurostat/statistics -

explained/index.php?title=Passenger_mobility_statistics&oldid=551014#Passenger_car_occupancy , 

https://www.statistiques.developpement -durable.gouv.fr/sites/default/files/2022 -

07/datalab_essentiel_281_se_deplacer_en_voiture_juillet2022.pdf , https://stat.gov.lv/en/statistics -themes/business -activities/passenger -

traffic/press -releases/1753 -latvijas-iedzivotaju.  

https://www.heizspiegel.de/heizkosten-pruefen/heizspiegel/
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Passenger_mobility_statistics&oldid=551014#Passenger_car_occupancy
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Passenger_mobility_statistics&oldid=551014#Passenger_car_occupancy
https://www.statistiques.developpement-durable.gouv.fr/sites/default/files/2022-07/datalab_essentiel_281_se_deplacer_en_voiture_juillet2022.pdf
https://www.statistiques.developpement-durable.gouv.fr/sites/default/files/2022-07/datalab_essentiel_281_se_deplacer_en_voiture_juillet2022.pdf
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age 24. We further  asked for  fuel consumption  and the fuel type  of the car respondents  used the 

most.  We thereby  distinguished  between  gasoline, diesel, natural gas, liquefied  petroleum  gas, 

bio-diesel/ethanol,  electricity  and gasoline/diesel  for  hybrid  cars 25 , and electricity 26 . For 

participants  who failed to report  the average fuel consumption  of their  vehicle , we used default  

values distinguishing  between  large cars (including SUVs), midsize/compact  cars, and 

small/sub-compact  cars, and fuel types 27. Multiplying  fuel consumption  and distance  travelled  

per capita  yielded our estimate  for  the per-capita  fuel consumption.  Multiplying  this  figure  by 

standard  emission  factors  of fuels yielded per capita  CO2eq-emissions  related  to  private  car 

use.28  

To calculate  the CO2eq-emissions  related  to  motorcycle  use we applied the same logic  as for  

private  car use. For fuel types , we distinguish ed between  gasoline, diesel  and electricity . For 

participants  who failed to  report  fuel consumption,  we used default  values distinguishing  

between  small motorbikes/scooters  (up to 300 cm³), motorbikes  between  301-600 cm³,  

motorbike s between  601-1000  cm³,  and motorbikes  over  1000  cm³ , and fuel types 29. If 

participants  failed to report  fuel consumption,  we used defaults  for  petrol 30. 

To calculate  the CO2eq-emissions  related  to aviation , we asked participants  to  report  the number 

of flights  they took  in 2021 for  private  purposes  (e.g. for  vacation,  but  not  business  trips  or trips  

with a sporting  airplane). Participants  were asked to  distinguish  between  very short  trips  up to 

500km  (less than 1-hour flight  time), short  trips  between  more than 501 and 1500km (between 

1 and 2 hours' flight  time), medium trips  between  more  than 1501 km to 3000km (between 2 and 

4 hours' flight  time), long distance  trips  between  more  than 3001 km to 10000 km (between 4 and 

12 hours'  flight  time), and very long distance  trips  over  10000km (over 12 hours'  flight  time). We 

asked participants  to  count  flights  with stop -overs  as one flight  and to  count  outbound  and 

return  flights  as two  separate  flights.  Various country -specific  examples were provided  in the 

questionnaire  in order  to  help participants  more accurately  determine  the distance  travelled  for  

each flight.  We then calculated  the aviation-related  CO2eq-emissions  as the product  of  the 

number  of flights  per category  and the corresponding  emission  factor 31. We thereby  took  into  

account  that  when CO2eq-emissions  are emitted  at higher layers of the atmosphere,  they  have a 

much greater  impact  on the climate  there  than when they  are emitted  close  to  the ground . 

2.1.4. Electricity consumption  
Participants  were requested  to  provide  information  regarding  their  household  electricity  

consumption  for  the year 2021, either  based on bills or through  estimati on, measured  in 

kilowatt -hours. In cases where participants  were unaware of their  electricity  consumption,  they 

were asked to  report  the amount  paid for  electricity  during  that  period.  Subsequently,  electricity  

consumption  was estimated  by dividing the electricity  expendi tures  by the national  average 

electricity  prices  for  households 32. 

 
24 https://www.mobilitaet -in-deutschland.de/archive/publikationen2017.html , www.statistiques.developpement -durable.gouv.fr/resultats -

detailles -de-lenquete -mobilite -des-personnes -de-2019?rubrique=60&dossier=1345 , https://www.cta.man.dtu.dk/ -

/media/centre/modelcenter/tu_2022/tu_danmark_2021.pdf?la=da&hash=56DB01F23EBA7106844 91D2736D9F72DC870EF19 . 

25  We assume 60% of distance is travelled using diesel/gasoline based on Plötz et al.  (2020). 

26 Fuel consumption values that were higher (or lower) than the highest (or lowest) values provided in spritmonitor.de were cons idered 

implausible and were attributed default values.  

27  In the survey, we provided country -specific examples of the most popular models in each class. Fuel consumption defaults were obtained 

using data taken from spritmonitor.de on the 6.07.2022. There may be a bias in that people who drive in a more economic  way may be more 

likely to upload their data and thus the results might not be representative. However, it should be a sufficient approximatio n for the survey's 

purposes.  

28  https://www.co2online.de/klima -schuetzen/mobilitaet/auto -co2 -ausstoss/ . 

29 Values also obtained from spritmonitor.de.  

30  https://de.statista.com/statistik/daten/studie/468850/umfrage/kraftrad -bestand -in-deutschland -nach-kraftstoffarten/ . 

31 https://www.atmosfair.de/de/ . 

32 https://ec.europa.eu/euros tat/databrowser/view/NRG_PC_204_C__custom_3540637/default/table?lang=en . 

https://www.mobilitaet-in-deutschland.de/archive/publikationen2017.html
http://www.statistiques.developpement-durable.gouv.fr/resultats-detailles-de-lenquete-mobilite-des-personnes-de-2019?rubrique=60&dossier=1345
http://www.statistiques.developpement-durable.gouv.fr/resultats-detailles-de-lenquete-mobilite-des-personnes-de-2019?rubrique=60&dossier=1345
https://www.cta.man.dtu.dk/-/media/centre/modelcenter/tu_2022/tu_danmark_2021.pdf?la=da&hash=56DB01F23EBA710684491D2736D9F72DC870EF19
https://www.cta.man.dtu.dk/-/media/centre/modelcenter/tu_2022/tu_danmark_2021.pdf?la=da&hash=56DB01F23EBA710684491D2736D9F72DC870EF19
https://www.co2online.de/klima-schuetzen/mobilitaet/auto-co2-ausstoss/
https://de.statista.com/statistik/daten/studie/468850/umfrage/kraftrad-bestand-in-deutschland-nach-kraftstoffarten/
https://www.atmosfair.de/de/
https://ec.europa.eu/eurostat/databrowser/view/NRG_PC_204_C__custom_3540637/default/table?lang=en
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For participants  who neither  knew their  electricity  consumption  nor their  electricity  bill we used 

default  values distinguishing  by household  size (1, 2, 3, 4, 5 >6 persons), and building  type  (single 

family (SFH) or multi -family buildings  (MFH)) 33 . In some countries , no data on electricity  

consumption  was available that  was differentiated  by building  type  and/or  by household  size. 

We therefore  used estimates  that  were obtained  using the percentage  of individuals living in 

SFH (rather than in MFH)34, and the proportional  difference  between  electricity  consumption  

between  households  in SFH and MFH in Germany35. In order  to  improve  the accuracy  of the 

electricity  consumption  data, we asked individuals  whether  they possess ed and used items  with 

very high electricity  consumption  in 2021  (air conditioner,  swimming  pool, electric  sauna, water 

bed, hot  tub, and aquarium). We then added the associated  electricity  consumption  of the 

appliances 36 to the default  electricity  consumption .  

In addition  to household  electricity  consumption  data, participants  were asked to  indicate  if they  

generated  electricity  from  rooftop  photo voltaic  (PV), or plug-in PV installations. In such cases, 

participants  were requested  to  provide  information  (based on bills or estimates)  regarding  the 

electricity  generated  from  these  sources  specifically  in 2021 37. Electricity  generated  from  these  

sources  was deducted  from  the total  household  electricity  consumption.  

To calculate  CO2eq-emissions  pertaining  to  electricity  consumption,  we took  into  account  

whether  households  subscribed  to  a green electricity  tariff  (and if so, for  how many months  of 

the year). In this case, electricity -related  CO2eq-emissions  were set to  zero for  the length  of time 

that  they had a green electricity  tariff 38. We calculated  the per-capita  electricity  consumption  by 

dividing  the household  electricity  consumption  by the number  of household  members.  

Furthermore,  if applicable,  electricity  used for  charging  electric  cars at home, space heating, and 

water  heating  was deducted  from  the calculate d household  electricity  consump tion  in order  to 

accurately  account  for  these  specific  uses. 

We then calculated  electricity -related  CO2eq-emissions  per household  by multiplying  (net) 

electricity  consumption  by the national  emission  intensity  for  electricity  (cf. section  2.1.1). 

 
33 https://www.stromspiegel.de/presse/begleitmaterial/ , https://estimation -energie.selectra.info/resultats , 

https://www.autorita.energia.it/allegati/docs/dc/03/dc_fasciasociale.pdf#page=54 , https://ny.sparenergi.dk/elforbrugsberegner , 

https://ny.sparenergi.dk/elforbrugsberegner . 

34 https://ec.europa.eu/eurostat/cache/digpub/housing/bloc -1a.html. 

35 Taken from https://www.stromspiegel.de/presse/begleitmaterial/.  

36 Estimated using the following sources and assumptions:  

For a swimming pool: https://www.hellowatt.fr/suivi -consommation -energie/consommation -electrique/piscine,  assuming a 40m² swimming 

pool, filtered 15h/day, heated 5 months/year with a heat pump;  

For an electric sauna: https://www.energie.web.de/ratgeber/verbrauch/stromverbrauch -sauna/, assuming an output of 7kW and a usage of 

2 hours/week;  

For a water bed: https://www.energie.web.de/ratgeber/verbrauch/stromverbrauch -wasserbett/ , assuming an output of 1,125kW and 8 

hours use per day; 

For a hot tub: https://stromrechner.com/stromverbrauch -whirlpool/ , assuming that the circulation pump is on 24h/day, the tub heated for 

1h/day with 15 minutes' massage/day;  

For an aquarium: https://www.energie.web.de/ratgeber/verbrauch/stromverbrauch -aquarium/  assuming a 200 l aquarium heated to 25°C;  

For air conditioning: https://www.energie.web.de/ratgeber/verbrauch/stromverbrauch -klimageraet/  assuming a power of 0,5kW, a running 

time of 4 hours a day in Germany, Denmark and Latvia, and 6 hours a day in France and Italy, and running 4 months a year in Germany, 

France, and Italy and 1 month a year in Denmark and Latvia  

37 If individuals did not know how much energy was produced by their PV system, we used defaults obtained from 

https://www.langfristszenarien.de/enertile -explorer -de/szenario -explorer/erneuerbare.php  assuming an installed peak PV power of 5kWp 

and a central location for each country.  

For plug-in PV systems we used the same method but with 0,5kWp ( https://www.pv -magazine.de/2021/06/24/schlaglichter -auf-stecker -

solar-anlagen/).  

38  Whether green electricity tariffs actually lead to lower CO 2 emissions is contested. First, in terms of physical flows, unless the power plants 

that are producing electricity on the grid at the time electricity is used happens to be a renewable plant, electricity deman d of a green tariff 

customer causes emissions. Second, total emissions of installations governed by the EU Emissions Trading System (EU ETS) are fixed. 

Hence, because of the so -called waterbed effect, any emission reductions by a fossil -fueled power plant will be offset by an increase in 

emissions of e quivalent magnitude by other installations covered by the EU ETS (e.g. Perino et al. (2019)).  

https://www.stromspiegel.de/presse/begleitmaterial/
https://estimation-energie.selectra.info/resultats
https://www.autorita.energia.it/allegati/docs/dc/03/dc_fasciasociale.pdf#page=54
https://ny.sparenergi.dk/elforbrugsberegner
https://ny.sparenergi.dk/elforbrugsberegner
https://ec.europa.eu/eurostat/cache/digpub/housing/bloc-1a.html
https://www.hellowatt.fr/suivi-consommation-energie/consommation-electrique/piscine,%20assuming
https://www.energie.web.de/ratgeber/verbrauch/stromverbrauch-sauna/
https://www.energie.web.de/ratgeber/verbrauch/stromverbrauch-wasserbett/
https://stromrechner.com/stromverbrauch-whirlpool/
https://www.energie.web.de/ratgeber/verbrauch/stromverbrauch-aquarium/
https://www.energie.web.de/ratgeber/verbrauch/stromverbrauch-klimageraet/
https://www.langfristszenarien.de/enertile-explorer-de/szenario-explorer/erneuerbare.php
https://www.pv-magazine.de/2021/06/24/schlaglichter-auf-stecker-solar-anlagen/
https://www.pv-magazine.de/2021/06/24/schlaglichter-auf-stecker-solar-anlagen/
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2.1.5. Diet  
To calculate  the diet -related  CO2eq-emissions,  we asked participants  to  best  characteri se their  

typical  diet  distinguishing  between  meat-based (1970kg CO2eq) balanced/mixed  (1690kg CO2eq), 

low-meat (1500kg CO2eq), vegetarian  (1310kg CO2eq), pescatarian (1310kg CO2eq) and vegan 

(950kg CO2eq) diets.  The associated  greenhouse  gas emission  factors  consist  of the averages 

from  various sources  (ADEME, n.d.; Bruno et al., 2019; Corrado  et al., 2019; Hallström  et al., 2015; 

Meier & Christen,  2013; Pairotti  et al., 2015; Rosi et al., 2017; Saxe et al., 2013; 

Umweltbundesamt,  n.d.; Werner et al., 2014). 

In the second  step, the response s were adjusted  according  to the regionality  and seasonality  

of  the diet  as reported  by participants.  Here we drew on the approach  as performed  by UBA39 

for  Germany: If the participant  reported  that  they always purchase  regional  food,  the 

associated  emission  value was multiplied  by 0.95, reflecting  a presumed  5% reduction  in 

emissions. Conversely,  if the food  choices  were consistently  non-regional, the value was 

multiplied  by 1.05, indicating  a presumed  5% increase  in emissions.  For the options  "almost  

always" and "rarely" we would use values of 0.975 and 1.025, respectively.  

Finally, the CO2eq-emission  level for  diet  was adjusted  by gender  and age. According  to DGE 

e.v., 2015 , men consume  on average 27% more calories  than women and people  over  50 

consume  10% more than people  under 25. Thus, the CO2eq-emissions  associated  with diet  

were multiplied  by 0.86 for  women and by 1.14 for  men to reflect  this  difference  and similarly 

adjusted  for  age. 

2.1.6. Miscellaneous  
In addition,  to  cover  further  lifestyle  aspects , we decided  to include  CO2eq-emissions  related  to 

pets, clothing  consumption 40, and carbon  compensation .  

To this end, participants  were asked to  provide  the number  of clothes  they  purchased  in 2021, 

distinguishing  between  small items  of clothing  (shirt, t-shirt, skirt), medium items of clothing  

(jumper, shoes, pair of  jeans) and large items  of clothing  (dress, coat). Participants  were 

specifically  requested  not  to  include  very small items  such as socks  and underwear.  Each item 

of clothing  was associated  a carbon  footprint  of  15, 20 and 25kg CO2eq respectively  (ADEME, 

2018). However, some participants  from  Denmark stated  that  they had bought  over  1000  items  

of clothing.  We believe that  the question  was misunderstood  and respondents  answered  in DKK 

rather  than items  of clothing.  We cannot  guarantee  that  this  was not  the case in the other  

countries  in euros, thus the question  was removed  from  subsequent  analysis. 

Regarding pets, only emissions  related  to  pet  food  were considered.  We assume that  other  

factors  such as taking the car to  reach a destination  to go for  a walk or increased  energy  

consumption  due to  the presence  of a cat  flap are already covered  in the transport  and heating 

sections.  

To calculate  pet -related  emissions,  we asked participants  to  provide  the number  of cats  and 

dogs  according  to the following  categories:  

¶ Cats 

¶ Small dogs  (less than 10kg) 

¶ Medium dogs  (10-20kg) 

¶ Large dogs  (over 20kg) 

The associated  carbon  emissions  related  to  the pet's  diet  are 200kg CO2eq per cat  (Martens et 

al., 2019), 375kg CO2eq per small dog, 631kg CO2eq per medium dog and 1056 kg CO2eq per large 

dog (Yavor et al., 2020). 

 
39 https://www.umweltbundesamt.de/publikationen/der -uba-co2 -rechner -fuer -privatpersonen  

40 GHG emissions related to clothing consumption cover lifecycle emissions.  

https://www.umweltbundesamt.de/publikationen/der-uba-co2-rechner-fuer-privatpersonen
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The above values assume the consumption  of conventional  pet  food.   

Dog owners  were asked to provide  the main diet  of  their  dog, distinguishing  between  the 

following  categories:  

¶ Raw meat, organs  and bones  (aka. BARF for  Bones And Raw Food) 

¶ Conventional  dog  food  (wet or dry) 

¶ Insect -based 

¶ Plant-based or vegetarian  

 

The associated  carbon  emissions  related  to the dogs'  diet  were multiplied  by the following  

adjustment  factors  compared  to  a conventional  diet: an adjustment  factor  of  2 for  a BARF diet  

(Annaheim et al., 2019), 0.75 for  an insect -based diet  (Oonincx & Boer, 2012) and 0.5 for  a plant -

based diet. 

The carbon  footprint  for  pets  was divided  by the household  size assuming collective  ownership  

of the pet . 

Participants  were also asked whether  they  had compensated  carbon  emissions , and for  how 

many of their  emissions . However, few people  claimed  to have compensated  for  carbon  

emissions  and the numbers  provided  were inconclusive  (e.g., possible  confusion  between  tons  

and kg). We thus decided  not  to include  this  in the calculator  as it was unclear  whether  the 

question  was correctly  answered.  

To mitigate  data input  errors,  we included  plausibility  checks  for  several items. Consequently,  

participants  could  only enter  answers that  lay in a reasonably  pre-defined  range. To this end, the 

number  of working  hours per week could  range between  0 and 80, participants  had to indicate  

that  at least one adult  (they themselves)  lived in their  home and could  indicate  that  0 to 12 

children  lived there, too.  Further, values for  apartment  size were required  to range between  1 m2 

and 3,000 m2. We also added plausibility  checks  for  the expenditures  (50 - 5,000˗) and 

consumption  (500 - 50,000kWh) of electricity  per year. In the Danish survey, we adapted  the cost  

check  to be 350 - 40,000DKK. The PV-generated  electricity  per year was allowed to  range 

between  0 and 20,000kWh. The indoor  temperature  in participants'  homes was allowed to  range 

between  10 and 30°C. For distance  travelled  by car or motorbike  in 2021  we allowed values 

between  0 and 200,000 km only. Fuel consumption  for  gasoline, diesel, and LPG-fuelled  cars had 

to  lie between  3 l/100km  and 32 l/100 km. For CNG fuelled  cars, that  range was set  to  be 2 - 

12kg/100km.  For electric  cars, the consumption  could  range between  9 and 50kWh/100km. Fuel 

consumption  of motorbikes  had to range between  1 and 15l/100km. The maximum number  of 

flights  per distance  (very short,  short,  medium, long, very long) was allowed to be 500 each within 

the survey; during  data analyses the maximum number  of flights  per person  was restricted  to 

150. The number  of weeks people  spent  on vacation  away from  home could  range between  0 

and 52. Participants  who were away from  their  home for  13 weeks or more were removed  from  

the analysis. 

2.2. W ell -being  
As outlined  in D2.3, several definitions  of well-being and quality  of  life exist. Well-being is often  

assessed  through  self-reporting,  referred  to  as subjective  well-being, which reflects  how 

individuals  perceive  their  lives.  

Using a subjective  measure for  well-being is important  for  several reasons: 

1. Personal  Perspective : Subjective  measures  capture  individuals'  personal  perceptions  

and experiences,  reflecting  how they feel about  their  lives rather  than relying  solely  on 

objective  indicators.  Thereby  it reflects  inter -individual  differences:  While some people  

find it easier to  cope  with a lower income  as they have few material  needs, for  others  this 

might  be a constant  source  of worry  or dissatisfaction . 
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2. Holistic  Insight : These measures  provide  a comprehensive  understanding  of well-being 

by encompassing  emotional,  psychological,  and social  dimensions  that  objective  

measures may overlook.  

3. Cultural  Variability : Subjective  assessments  can account  for  cultural  differences  in how 

well-being is understood  and valued, making them more adaptable  across  diverse  

populations.  Given that  FULFILL a variety  of European societies  which have different  

histories,  economic  levels, values and religions  and on top  of this  also looks  into  the 

Indian society,  it is especially  important  to use a measure that  is able to  take up this 

variability  while producing  results  that  can be compared  across  countries.  

4. Identification  of  Needs : They help identify  personal  and societal  needs by revealing 

what individuals  prioritize  and value in their  lives, guiding  interventions  and policies  

aimed at improving  well-being. 

5. Practical  reasons : In FULFILL measuring  well-being was planned as part  of  the survey 

study, thus, it was necessary  to  implement  an instrument  that  is suitable  for  being used 

in questionnaire  based research.  

Overall, subjective  measures  are adequate  for  capturing  the nuanced and multifaceted  nature 

of well-being as experienced  by individuals. 

To achieve a measurable  indicator  of  well-being, we chose  to  implement  an adapted  version  of 

the quality  of life scale from  the World  Health Organisation  (WHO). The WHO defines  the 

construct  as follows:  "Quality of  life is defined  as individuals'  perceptions  of their  position  in life 

in the context  of the culture  and value systems  in which they live and in relation  to their  goals, 

expectations,  standards  and concerns."  (World Health Organization, 1996, p. 5)  

The WHOQOL scale was designed  to  assess quality  of  life across  diverse  cultural  contexts  and 

it evaluates individuals'  perceptions  of their  life in relation  to  their  culture,  values, and personal  

goals. It emphasizes a holistic  view of health that  includes  physical, mental, and social  well-being, 

not  just  the absence  of disease. 

Key reasons  why the WHOQOL instruments  are beneficial  for  well-being assessment  in FULFILL 

include: 

1. Cultural  Relevance : Developed  in 15 cultural  settings,  ensuring  it captures  diverse  

perspectives  on quality  of  life. 

2. Comprehensive  Domains : Assesses  multiple  aspects  of life, including  physical  health, 

psychological  state, social  relationships,  and environmental  factors,  allowing for  a 

nuanced understanding  of well-being. 

3. Psychometric  Validation : Demonstrated  reliability  and validity  through  extensive  

testing,  making it a trustworthy  tool  for  both  research  and clinical  practice.  

4. Versatile  Application : Useful in various settings,  including  healthcare,  policy -making, 

and research,  to evaluate treatment  efficacy  and quality  of  life across  populations  and 

over  time. 

Overall, the WHOQOL instruments  provide  a structured  and validated  means of understanding  

and enhancing  quality  of  life, making them an important  resource  in the field  of mental  health 

and well-being. Thus, the measure appears relevant  and applicable  for  the sufficiency  research  

in FULFILL. 

. Based on research  with international  health professionals  and patients  in 18 countries  and 19 

languages, the short  version  of the original  WHO-Quality of  life scale (WHOQOL-BREF) 

comprises  24 items  measuring  the following  24 facets  and two  additional  items  measuring  the 

domain "overall quality  of  life and general  health", as outlined  in Table 1 (World Health 

Organization, 1996, p. 6):  
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Table 1 Domains and facets  of  the WHOQOL-BREF measurement  and the implemented  items  in FULFILL 

Domain   Facet   Items  included  

in FULFILL 

survey  

Overall  quality  

of  life  and 

general  health  

How would you rate your quality  of  life? 

How satisfied  are you with your health? 

Yes 

Yes  

Physical  

health   

1 Activities  of daily living  

2 Dependence  on medicinal  substances  & medical  aids  

3 Energy and fatigue   

4 Transport   

5 Pain and discomfort   

6 Sleep and rest   

7 Work capacity   

No 

Yes  

No 

No 

No 

No 

Yes (adjusted) 

Psychological  

health   

8 Bodily image and appearance   

9 Negative  feelings   

10 Positive  feelings   

11 Self-esteem   

12 Spirituality /religion /personal  beliefs   

13 Thinking, learning, memory  and concentration   

No 

Yes 

No 

Yes 

Yes  

No 

Social  

relationships   

14 Personal relationships   

15 Social support   

16 Sexual activity   

No 

Yes (adjusted) 

No 

Environment   17 Financial resources   

  

18 Freedom, physical  safety  and security   

19 Health and social  care: accessibility  and quality   

20 Home environment   

21 Opportunities  for  acquiring  new information  and skills  

22 Participation  in and opportunities  for  

recreation/leisure  activities   

23 Physical environment  (pollution /noise/traffic /climate)  

24 Transport   

No (see 

deprivation  

items) 

No 

No 

Yes 

No 

Yes 

  

No 

 

Yes 

 

However, to  avoid being overburdening  survey participant s, we adjusted  the WHOQOL-BREF 

slightly  to fit  the project 's objectives  and implemented  only 11 items  (see Table 2- italicised 

items were included ; for  exact  wording  of the items  see Annex 1). Considering  the context  and 

the research  aim, we closely  inspected  the items  and selected  those  items  that  appeared  most  

relevant  for  answering  the research  question.  At the same time, we evaluated  that  (i) the content  

is not  covered  by other  items  in the questionnaire  and that  (ii) we do not  omit  one of the WHO-

categories.  Thus, at least one item per category  is included  in the final questionnaire  to 
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complement  the other  items  in the questionnaire  (but avoiding  redundant  questions).  Moreover,  

we framed  all instruction s in a way to  relate  to  the year 2021. This ensured  that  the carbon  

footprint  calculator  referring  to  the emissions  in 2021  could  be combined  with the well-being 

score.  Due to the adjustments,  we applied  an analysis approach  that  differs  slightly  from  the 

established  approach  from  the WHO, for  instance,  we did not  calculate  domain scores  due to 

the limited  number  of implemented  questions.  Since the resulting  data are not  fully comparable  

with the WHOQOL-BREF results  and/or  the results  of the long version  (WHOQOL-100), we did 

not  perform  the respective  transformations.  However, the data cleaning  procedures  as 

recommended  by the WHO were applied. After  reverse -coding  the two  negatively  phrased  

items, we computed  a mean score  across  all implemented  items. The score  is scaled  in a positive  

direction  (i.e. higher  scores  denote  higher quality  of  life).  

In the course  of the analyses, attributes  such as income  level and level of  education  were 

compared  to the outcomes  of the well-being measure to  examine their  relationships.  

2.3. Identification  of  sufficiency  lifestyles  
In the previous  sections,  we have described  how we measured the environmental  impact  of  the 

individual lifestyle  via the carbon  footprint,  and how we measured physical,  psychological  or 

social  well-being via the well-being index. 

We understand  a sufficiency -oriented  lifestyle  to be characterised  by having a low 

environmental  impact  - that  is, carbon  footprint  - in all four  activities  (electricity,  diet, heating  and 

hot  water, and transport),  in addition  to  having a high score  on the well-being index. 

A detailed  description  of how individuals  with a sufficiency -oriented  lifestyle  were identified  can 

be found  in section 2. Overall, we take a relative  approach,  i.e., we categorise  people  as low on 

emissions  if the emissions  attributed  to  them are lower than those  from  other  members  in the 

respective  country . The same applies to well-being. 
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3. Further  variables  under  examination  
The following  section  presents  various other  variables included  in the survey. The aim of these  

variables was either  to  allow us to  gain a deeper  understanding  of the drivers  and barriers  that  

encourage  the adaptation  of sufficiency  lifestyles,  such as socio -economic  and psycho logical 

variables. Others  allow us to verify  the results  by assessing  whether  respondents  are afflicted  

by deprivation  or by gender -inequality.  

3.1. Socio -economic  variables  
After  presenting  participants  with the questions  relevant  to the quota  (age, gender, income, 

region), which were programmed  and monitored  by the market  research  institute,  we started  the 

questionnaire  by asking the participants  about  their  current  employment /retirement  status  and 

the year in which they moved  into  their  2021  residence.  

Given that  several of  the variables are gender  dependant,  we decided  to  exclude  non-binary 

individuals  from  this deliverable  as there  is currently  no data or method  available that  allows us 

to treat  these  cases in a non-biased manner. 

Next, we asked those  who moved  into  their  2021  residence  in 2021  about  the specific  month  of 

that  year in which they moved  in and those  who worked  about  the number  of hours per week 

they were working.  These questions  were followed  by some more general  questions  about  

education,  postal  code  and number  of people  in the household.  The next  section  was all about  

household  questions.  We asked participants  about  their  household  income  and whether  they 

perceived  it as comfortable  or not, how they  shared the household  income  among the 

household  members,  if they  rented  or owned their  dwelling and how they  shared the 

responsibilities  for  different  household  duties  (e.g., cleaning, laundry, shopping,  etc.). Then we 

asked about  whether  they  themselves  or another  household  member  suffered  from  a chronic  

illness or disability,  whether  they  had close  relatives  abroad whom they visited on a regular basis 

and whether  they  had a second  home in the same or another  country.   

3.2. Attitudinal  variables  
Towards the end of the survey, we asked participants  about  their  political  orientation  by 

presenting  five different  policies  and asking how strongly  they identified  with each of them. 

These policies  reflected  national, social, liberal, environmental  and conservative  orientations.  

Furthermore,  we asked participants  about  their  environmental  identity.  This concept  is 

commonly  used as a specific  form  of self-identity  referring  to pro-environmental  actions.  A self-

identity  is understood  as a label to describe  oneself  in order  to differentiate  oneself  from  others  

but  also to conform  with the norms  of a specific  social  group  (Whitmarsh & O'Neill, 2010). We 

used 3 of the 4 items  from  the scale developed  by Whitmarsh  & O'Neill (2010) to  measure 

environmental  identity.   

3.3. Practice  oriented  measures  of  sufficiency  
Furthermore,  for  the different  activities  under study,  additional  questions  were asked providing  

a further  indication  on the lifestyle  and in how far it is in line with a sufficiency  lifestyle  in the 

sense of reducing  carbon  emissions.  For housing  this included  a question  on whether  people  

preferred  a smaller or bigger  place of living compared  to  the current  one. Hot  water  use was 

taken up by the frequency  of taking hot  baths  and showers. People were also asked how often  

they  walk, cycle  or take public  transport  in addition  to car and plane use, which was part  of  the 

carbon  footprint  calculator.  For electricity , the questionnaire  encompassed  that  people  were 

asked to indicate  what type  and how many electricity -intensive  appliances  they  had in their  

household  in 2021  (e.g., electric  sauna, air conditioner)  as well as a variety  of digital  devices  (e.g. 

smartphone,  gaming consoles) . 
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On a more general level, six items  built on a scale measuring  sufficiency  orientation  developed  

by Loy et al. (2021) were included.  The items  of this  scale referred  to the preference  to own a 

few things only or a perception  of affluent  consumption  in shops. This was complemented  by 

two  items  asking whether  people  consider ed renting  or sharing. 

3.4. Structural  aspects  
Especially with regard  to transport  structural  conditions  can play an important  role in limiting  

transport  options.  Therefore , the questionnaire  also asked respondents  to indicate  whether  or 

not  they  were able to reach a variety  of places such as health care, shops  or sports  facilities  

within 15 minutes  of cycling  or walking. 

3.5. Social  depr ivation  
For transport,  electricity/heating,  and diet  the survey  included  items eliciting  the extent  to which 

participants  felt  socially  deprived  in these  domains  in 2021, i.e., to  what extent  they could  not  

afford  (for  financial  reasons) goods,  services  and activities  considered  common . We also added 

several items  capturing  social  deprivation  at an aggregate  level. More specifically,  the items  on 

social  deprivation  in transport  pertain  to  the frequency  participants  were unable to participate  

in cultural  events  or in sports  activities,  visit  a doctor  or keep an appointment  with the 

administration  because  they  did not  have the transportation  they  needed. We also asked how 

often  they worried  about  inconveniencing  their  peers  because  they needed  help with 

transportation  and how often  they  thought  that  someone  did not  invite  them to  an event  

because of problems  with transportation  (Murphy et al., 2021). 

The items  capturing  social  deprivation  related  to energy/heating  asked about  participants'  

ability  to pay their  home energy  bill, their  fear of being disconnected  from  energy  services  and 

their  ability  to keep their  home at temperature s that  they  felt  were unsafe or unhealthy  during  

summer  and winter  months.  These items  were adapted  from  the US Residential Energy 

Consumption  Survey (EIA, 2005). 

The items  on social  deprivation  related  to  diet  asked how often  participants  were unable to 

afford  eating balanced  meals and how often  they  were worried  food  would run out  before  they 

got  money  to  buy more. Both items  are based on the Food Insecurity  Experience Scale of the 

UN Food and Agricultural  Organization41. In addition,  we asked participants  how often  they were 

unable to  eat as much meat (not for  vegetarians) , dairy products  (not for  vegans), high quality  

food  (e.g., special  fruit  or vegetables), and locally grown  or organic  products  because  they  were 

too  expensive . 

Finally, we elicited  social  deprivation  at an aggregate  level through  a set  of items  inquiring  the 

extent  to  which participants  had to lower expenses  for  basic  necessities,  were unable to  afford  

unexpected  expenses, spending  a week's vacation  away from  home, and whether  they received  

any financial  support  from  the government.  These items were adapted  from  BMAS42. 

3.6. Gender  dimension  
To be able to  document  the impact  on the gender  dimension  and the gendered  distribution  of 

paid and unpaid work as well as access  to  resources  on the household  level, we asked people  

within a household  with more than one member  how cleaning, shopping,  laundry, organisation  

of social  life, paying bills and decision  making around  contracts  and investment  was shared as 

well as the access  to  financial  resources.  It is important  to  note  that  this  neglects  aspects  related  

to the androcentric  organisation  of todayʹs society  outside  the home, e.g. in working  life or the 

transport  system.  

 

 
41 https://www.fao.org/in -action/voices -of-the-hungry/fies/en/  

42 https://www.armuts -und-reichtumsbericht.de/SharedDocs/Downloads/Berichte/sechster -armuts -

reichtumsbericht.pdf?__blob=publicationFile&v=2  

https://www.fao.org/in-action/voices-of-the-hungry/fies/en/
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4. Survey  implementation  
The citizen  surveys  in WP3 are designed  as demographically  representative  national  online 

surveys  in Denmark, France, Germany, Italy, and Latvia. The intended  sample size was 1500 

participants  in Latvia and 2000  participants  in each of the other  countries . The lower sample size 

in Latvia was due to  its smaller population  and challenges  to  finding  a subcontra ctor  for  

participant  recruitment.  The surveys  were fielded  one after  the other  across  summer  2022  with 

Germany starting  in mid-August  and finally Denmark and Latvia where the fieldwork  ended in 

early October.  France and Italy were implemented  in between.  

4.1.1. Procedure  
 

The questionnaire  was implemented  via the EFS software.  Prior to  fielding  the survey, extensive  

pre-tests  were carried  out  in all countries . The responses  obtained  in the pre-tests  allowed to 

test  the length  of the questionnaire  and participantsʹ understanding  of the different  tasks and 

questions.  Necessary  adjustments  were made before  the final questionnaire  was translated  

from  English into  national  languages and back translated  (for quality  control).  The survey was 

then administered  in Denmark, France, Germany, Italy, and Latvia through  existing  household  

panels of a professional  market  research  institute  via subcontracting.  Representative  samples 

were drawn in each country  by quota  sampling, taking  into  account  the distribution  of the target  

population  by gender, age, income  and region. 

The survey contained  two  quality  control  questions.  In the first  question,  respondents  were 

asked to provide  the result  of  a simple mathematical  problem  (the sum of 2 and 4). For the 

second  attention  check,  respondents  were asked to  check  a particular  answer option  among all 

options  available in a matrix  question . Respondents  who failed both  control  questions  were 

excluded  from  the survey. 4 respondents  in France, 2 in Germany, 3 in Latvia, 4 in Italy and 2 in 

Denmark were excluded  from  the survey for  this  reason. Furthermore,  due to  a technical  bug in 

the survey administration,  a few participants  answered  the survey twice.  To ensure data quality  

and since we could  not  determine  which of the two  answer sets  per participant  were "correct",  

we decided  to  exclude  all datasets  from  participants  who answered  twice.  This concerned  14 

datasets  in Denmark, 24 in France, 10 in Germany, 18 in Latvia, and 22 in Italy.  

Based on the results  from  the pre-tests,  we gathered  that  average participation  in our survey  

lasted  around 20 minutes, with a standard  deviation  of about  10 minutes.  As another  measure 

to  ensure data quality, we implemented  a filter  in the online survey to  screen  out  participants  

who took  less than 4.5 minutes  (mean - 1.5 standard  deviations)  to complete  the survey. 

4.1.2. Survey design overview  
The survey start ed with an introduction  informing  participants  about  survey procedures,  

anonymity,  privacy  and data protection,  as well as their  right  to withdraw  at any time. 

The introduction  was followed  by screening  questions  to  ensure that  quota  requirements  were 

met and that  only qualified  participants  (i.e., being 18 years or older  and not  living in a dorm  or 

similar) participate d in the survey. 

 

We implemented  nationally  representative  quotas  for  the following  variables (see Table 6 in the 

next  section  for  the categories):  

- Age (4 categories ) 

- Gender (male, female) 

- Region (NUTS 1) 

- Household  net income  per year (4-5 categories ) 
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Participants  who did not  fulfi l the quota  requirements  receive d a message informing  them that  

they were not  eligible  to  participate  and were automatically  directed  back to  the survey 

instituteʹs website.  

 

The survey had five parts: 

¶ General questions:  socio -economic  items  and standard  items  eliciting  citizensʹ values 

and attitudes,  socio -cultural  characteristics  (incl. gender) and socio -political  opinions  

¶ Carbon footprint  calculator:  questions  relating  to  living conditions  and electricity,  

heating, transport,  diet  and miscellaneous  

¶ Health and well-being  

¶ Deprivation  of  transport,  heating /energy, diet , and at the aggregate  level 

¶ Attitudinal  variables: environmental  identity,  political  orientation  

The full questionnaire  is included  in Annex 1. It was developed  in English and then translated  into  

national  languages by a professional  translation  agency. This translation  was checked  by the 

respective  partners  from  the countries.  

4.1.3. Data preparation  
The plausibility  checks  aimed to reduce  the number  of outliers.  As expected,  some outliers  are 

still  present  and will be highlighted  in the following  analysis. 

Respondents  were asked if they were over 18 and if they lived in a hostel  or similar. Minors  and 

individuals  in hostels  were thanked  for  their  participation  but  told  that  they  did not  fulfil  the 

requirements  of the survey.  

The carbon  footprint  was only calculated  for  individuals  who did not  move in 2021  and who spent  

12 weeks or less away from  home because  they were on holiday. This resulted  in removing  

around 200 respondents  in each country.  We thus obtain ed samples of 1803  participants  in 

Germany (from 2016), 1889  in Denmark (from 2169), 1857  in France (from 2146), 1382  in Latvia 

(from 1556) and 1936  in Italy (from 2153). More details  describing  the reduced  samples can be 

found  in Table 6. In summary, people  who were more likely to have moved  in 2021  are young 

women studying  or working  as well as tenants.  

Individuals who provided  a larger heated  space than living space were also excluded  from  the 

analysis, as visible  in Table 2. 

 
Table 2 Number and percentage  of  respondents  who provided  a larger heated  space than living space 

Denmark France Germany Italy Latvia 

38 (2%) 21 (1%) 0 (0%) 35 (2%) 13 (1%) 

 

We thus obtain ed a sample size of 1851  in Denmark, 1836  in France, 1803  in Germany, 1901  in 

Italy, and 1369  in Latvia. 

When participants  provided  a response  manually which was offered  in some questions . These 

were manually recoded  to  the corresponding  category  where appropriate.  

For the carbon  footprint  calculator,  missing values were replaced  with national  defaults.  If 

possible,  these  were estimated  using socio -demographic  and other  relevant  variables. For 

example, the default  electricity  consumption  was estimated  using household  size and type  of 

building, and defaults  for  distance  travelled  by car were estimated  using the national  average 

distance  travelled  by age and gender.  When respondents  answered  "I don't  know", their  

response  was treated  the same way as missing values.  
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Table 3 Data source  electricity  

 
kWh  expenditures  default  

Denmark 32,6% 52,2% 15,2% 

France 17,4% 82,2% 0,4% 

Germany 39,3% 60,1% 0,6% 

Italy 13,0% 86,7% 0,4% 

Latvia 37,3% 62,4% 0,3% 

Table 3 shows which form  of data was used to calculate  the carbon  footprint  associated  with the 

consumption  of electricity.  Either respondents  provide d the values in kWh or in expenditures , or 

we used defaults.  In less than 1% of cases, electricity  consumption  was calculated  using 

defaults  in France, Germany, Italy and Latvia. In Denmark, this was the case for  15% of 

respondents.  

On average, estimates  using expenditures  or kWh to calculate  electricity  related  CO2eq-

emissions  are 44% higher  than if we were to use defaults.  This difference  could  be attributed  to 

a self-selection  bias where respondents  who have a higher  electricity  consumption  are more 

likely to be aware of and actively  monitor  their  electricity  consumption.  This is the case for  

respondents  who own their  own dwellings  or own several high electricity  consumption  

appliances. On the other  hand, respondents  who live in a shared or state -owned flat  and tend  to 

have a lower electricity  consumption  are less likely to  know and be able to  provide  their  

electricity  consumption.  

 
Table 4 Data source  for  heating  

 
kWh expenditu

res 

default  

Denmark 7,6% 16,4% 76,0% 

France 6,6% 69,8% 23,5% 

Germany 11,4% 56,1% 32,6% 

Italy 6,3% 64,1% 29,6% 

Latvia 4,0% 12,9% 83,1% 

As demonstrated  in Table 4, defaults  were used to  calculate  the carbon  footprint  for  heating  in 

a minority  of cases in France, Germany, and Italy (24% to 33%) and in the majority  of  cases in 

Denmark (76%) and Latvia (83%). This is because  the dominant heating  source  in Denmark is 

district  heating  and biomass  in Latvia, both  of which are estimated  using defaults  in our model. 

On average, estimates  using expenditures  or kWh to calculate  space heating  and hot  water 

CO2eq-emissions  are 19% higher than if we were to  use defaults .  

 
Table 5 Data source  for  distance  travelled  by car 

 
km provided  default  

Denmark 99,9% 0,1% 

France 99,6% 0,4% 

Germany 99,9% 0,1% 

Italy 99,7% 0,3% 

Latvia 99,8% 0,2% 
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Table 5 shows that  at least 99% of respondents  in each country  provided  the distance  that  they 

travelled  by car in 2021. 

 

4.1.4. Sample description  
Representativeness  

The samples from  all countries  are representative  in terms  of gender,  age, income,  and region  

of living as the recruitment  of participants  included  quota  on these  variables. The following  table 

gives an overview  in how far the actual sample aligns with statistics  on the population  level. 

 
Table 6 Sample description  and comparison  to  national  statistics  

Country  Variable Category  Share in 

population  

Share in the sample 

(N) 

Share among people 

who did not move 

during 2021 and 

who spent 12 weeks 

or less away from 

home because they 

were on holiday (n) 

Denmark 

(N=2169, n=1889) 

Gender Male 49.75% 49.10% (1065) 50.66% (957) 

Female 50.25% 50.48% (1095) 48.91% (924) 

Age 18-30 20.35% 19.27% (418) 15.03% (284) 

31-45 24.05% 22.78% (494) 22.71% (429) 

46-60 24.15% 25.63% (556) 27.10% (512) 

> 60 31.25% 32.32% (701) 35.15% (664) 

Income  < 191,100 DKK 25.00% 25.22% (547) 24.09% (455) 

191,100 - 308,900 

DKK 

25.00% 24.80% (538) 24.88% (470) 

308,900 DKK - 

530,200 DKK 

25.00% 25.03% (543) 25.52% (482) 

> 530,200 DKK 25.00´%  24.04% (541) 25.52% (482) 

Region Hovedstaden  31.80% 30.94% (671) 31.18% (589) 

Midtjylland  22.85% 22.36% (485) 22.02% (416) 

Nordjylland  10.05% 10.60% (230) 10.22% (193) 

Sjaelland 14.35% 14.52% (315) 15.09% (285) 

Syddanmark  20.90% 21.58% (468) 21.49% (406) 

Urbanisation  Cities  37.2% 40.57% (880) 39.22% (726) 

Towns or suburbs  30.6% 30.98% (672) 31.33% (580) 

Rural areas 32.2% 27.11% (588) 28.20% (522) 

Unknown 0% 1.34% (29) 1.24% (23) 

France (N=2146, 

n=1857) 

Gender Male 48.40% 46.13% (990) 47.44% (881) 

Female 51.60% 53.49% (1148) 52.23% (970) 

Age 18-30 19.00% 19.20% (412) 15.40% (286) 

31-45 23.45% 22.69% (487) 22.40% (416) 

46-60 24.65% 24.28% (521) 25.79% (479) 

> 60 32.90% 33.78% (725) 36.35% (675) 

Income  < 19,200˗ 25.00% 24.74% 23.59% (438) 
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Country  Variable Category  Share in 

population  

Share in the sample 

(N) 

Share among people 

who did not move 

during 2021 and 

who spent 12 weeks 

or less away from 

home because they 

were on holiday (n) 

19,200 - 31,200˗ 27.00% 27.17% (583) 26.55% (493) 

31,200 - 43,200˗ 23.00% 23.90% (513) 24.50% (455) 

43,200 - 60,000˗ 16.00% 16.03% (344) 16.80% (312) 

> 60,000˗ 9.00% 8.15% (175) 8.56% (159) 

Region Auvergne -Rhône-

Alpes 

12.40% 12.72% (273) 12.33% (229) 

Bourgogne -Franche-

Comté  

4.25% 4.33% (93) 4.25% (79) 

Bretagne  5.20% 4.99% (107) 5.44% (101) 

Centre - Val de Loire 3.90% 3.73% (80) 3.45% (64) 

Corse 0.55% 0.37% (8) 0.38% (7) 

Grand Est 8.45% 8.34% (179) 8.56% (159) 

Hauts-de France 9.10% 9.23% (198) 9.26% (172) 

Île de France 18.90% 18.78% (403) 18.90% (351) 

Normandie  5.05% 4.99% (107) 5.17% (96) 

Nouvelle Aquitaine  9.25% 9.46% (203) 9.26% (172) 

Occitanie  9.20% 9.46% (203) 9.42% (175) 

Pays de la Loire 5.90% 6.06% (130) 5.87% (109) 

Provence -Alpes-

Côte d'Azur 

7.80% 7.55% (162) 7.70% (143) 

Urbanisation  Cities  37.2% 46.41% (996) 46.19% (848) 

Towns or suburbs  28.5% 16.63% (357) 16.67% (306) 

Rural areas 34.3% 30.19% (648) 30.56% (561) 

Unknown 0% 6.76% (145) 6.59% (121) 

Germany 

(N=2016, n=1803) 

Gender Male 49.30% 48.56% (979) 49.69% (896) 

Female 50.70% 51.24% (1014) 50.19% (905) 

Age 18-30 17.90% 18.95% (382) 15.59% (281) 

31-45 23.60% 23.21% (468) 22.96% (414) 

46-60 25.00% 24.90% (502) 25.85% (466) 

> 60 33.50% 32.94% (664) 35.61% (642) 

Income  < 15,600˗ 13.30% 13.34% (269) 13.31% (240) 

15,600 - 31,200˗ 29.70% 29.96% (604) 30.89% (557) 

31,200 - 43,200˗ 17.80% 17.86% (360) 17.03% (307) 

43,200 - 60,000˗ 16.80% 16.57% (334) 16.08% (290) 

> 60,000˗ 22.20% 22.27% (449) 22.68% (409) 

Region 

 

 

 

Baden-Württemberg  13.35% 13.00% (262) 13.09% (236) 

Bayern 15.85% 15.82% (319) 15.97% (288) 

Berlin 4.40% 4.56% (92) 4.38% (79) 

Brandenburg  3.05% 3.13% (63) 3.16% (57) 
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Country  Variable Category  Share in 

population  

Share in the sample 

(N) 

Share among people 

who did not move 

during 2021 and 

who spent 12 weeks 

or less away from 

home because they 

were on holiday (n) 

 

 

Bremen 0.80% 0.69% (14) 0.67% (12) 

Hamburg  2.25% 2.18% (44) 2.11% (38) 

Hessen 7.55% 7.64% (154) 7.27% (131) 

Mecklenburg -

Vorpommern  

1.95% 1.84% (37) 1.83% (33) 

Niedersachsen  9.65% 10.12% (204) 10.37% (187) 

Nordrhein -Westfalen  21.55% 21.48% (433) 21.58% (389) 

Rheinland-Pfalz 4.95% 4.91% (99) 5.21% (94) 

Saarland 1.20% 1.24% (25) 1.33% (24) 

Sachsen 4.85% 4.86% (98) 4.66% (84) 

Sachsen-Anhalt  2.60% 2.53% (51) 2.55% (46) 

Schleswig -Holstein  3.50% 3.42% (69) 3.27% (59) 

Thüringen  2.55% 2.58% (52) 2.55% (46) 

Urbanisation 43 Cities  38.7% 39.05% (792) 39.38% (710) 

Towns or suburbs  41.3% 33.28% (675) 34.44% (621) 

Rural areas 20.1% 17.41% (353) 18.49% (328) 

Unknown 0% 10.26% (208) 7.99% (144) 

Italy (N=2153, 

n=1936) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gender 

 

Male 48.70% 45.42% (978) 45.51% (881) 

Female 51.30% 54.25% (1168) 54.29% (1051) 

Age 

 

 

 

 

 

18-30 15.90% 16.49% (355) 15.08% (292) 

31-45 22.55% 23.08% (498) 22.93% (444) 

46-60 27.40% 28.29% (609) 29.08% (563) 

> 60 34.25% 32.14% (691) 32.90% (637) 

Income  

 

 

 

 

< 16,000˗ 20.00% 21.83% (470) 21.44% (415) 

16,000 - 23,999˗ 20.00% 21.18% (456) 21.85% (423) 

24,000 - 33,999˗ 20.00% 22.06% (475) 22.37% (433) 

34,000 - 51,000˗ 20.00% 20.81% (448) 20.76% (402) 

> 51,000˗ 20.00% 14.12% (304) 13.58% (263) 

Region 

 

 

 

 

 

 

Abruzzo 2.15% 2.04% (44) 2.01% (39) 

Basilicata 0.90% 0.88% (19) 0.93% (18) 

Calabria 3.15% 3.58% (77) 3.25% (63) 

Campania 9.60% 9.52% (205) 9.76% (189) 

Emilia-Romagna 7.50% 6.18% (133) 5.94% (115) 

Friuli-Venezia Giulia 2.00% 2.14% (46) 2.27% (44) 

 
43 Using urbanisation classification as per https://ec.europa.eu/eurostat/web/degree -of-urbanisation/background , and national statistics from: 

https://ec.europa.eu/eurostat/databrowser/view/ILC_LVHO01__custom_5023702/default/table?lang=en  

https://ec.europa.eu/eurostat/web/degree-of-urbanisation/background
https://ec.europa.eu/eurostat/databrowser/view/ILC_LVHO01__custom_5023702/default/table?lang=en
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Country  Variable Category  Share in 

population  

Share in the sample 

(N) 

Share among people 

who did not move 

during 2021 and 

who spent 12 weeks 

or less away from 

home because they 

were on holiday (n) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lazio 9.65% 10.13% (218) 10.12% (196) 

Liguria 2.55% 3.02% (65) 3.25% (63) 

Lombardia  16.80% 18.21% (392) 17.98% (348) 

Marche  2.55% 3.20% (69) 3.31% (64) 

Molise  0.50% 0.60% (13) 0.67% (13) 

Piemonte  7.20% 6.04% (130) 5.94% (115) 

Puglia 6.65% 7.43% (160) 7.49% (145) 

Sardegna 2.70% 3.07% (66) 3.05% (59) 

Sicilia 8.15% 7.85% (169) 8.01% (155) 

Toscana 6.20% 5.71% (123) 5.68% (110) 

Trentino - Alto 

Adige/Südtirol  

1.80% 1.58% (34) 1.65% (32) 

Umbria 1.45% 1.25% (27) 1.29% (25) 

Valle D'Aosta 0.20% 0.09% (2) 0.10% (2) 

Veneto  8.20% 7.48% (161) 7.28% (141 

Urbanisation  Cities  36.3% 36.32% (782) 36.72% (698) 

Towns or suburbs  45.7% 37.20% (801) 37.35% (710) 

Rural areas 18.0% 8.08% (174) 7.89% (150) 

Unknown 0% 18.39% (396) 18.04% (343) 

Latvia (N=1556, 

n=1382) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Gender 

 

Male 46.10% 44.15% (687) 43.78% (605) 

Female 53.90% 55.85% (869) 56.22% (777) 

Age 

 

 

 

18-30 20.50% 20.63% (321) 17.37% (240) 

31-45 23.45% 24.49% (381) 23.73% (328) 

46-60 23.45% 25.13% (391) 26.27% (363) 

> 60 32.25% 29.76% (463) 32.63% (451) 

Income  

 

 

 

 

< 6.000˗ 20.00% 20.95% (326) 21.13% (292) 

6.000 - 8.999˗ 20.00% 17.42% (271) 18.45% (255) 

9.000 - 14.999˗ 20.00% 20.05% (312) 20.19% (279) 

15.000 - 21.000˗ 20.00% 20.24% (315) 19.68% (272) 

> 21.000˗ 20.00% 21.34% (332) 20.55% (284) 

Region 

 

 

 

 

 

Kurzeme 12.45% 13.37% (208) 13.82% (191) 

Latgale  13.50% 14.33% (223) 14.47% (200) 

Pieriga 20.00% 18.38% (286) 18.67% (258) 

Riga 32.45% 32.58% (507) 30.75% (425) 

Vidzeme 9.55% 10.15% (158) 10.71% (148) 

Zemgale 12.00% 11.18% (174) 11.58% (160) 

Urbanisation  Cities  43.2% 39.46% (614) 38.35% (525) 

Towns or suburbs  22.0% 16.19% (252) 16.44% (225) 
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Country  Variable Category  Share in 

population  

Share in the sample 

(N) 

Share among people 

who did not move 

during 2021 and 

who spent 12 weeks 

or less away from 

home because they 

were on holiday (n) 

Rural areas 34.8% 34.00% (529) 35.42% (485) 

Unknown 0% 10.35% (161) 9.79% (134) 
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5. Descriptive  analysis  
The following  section  will present  various aggregated  summary statistics  of the identified  

sufficiency  lifestyle  variables.  

5.1. Carbon  footprint   
Figure 4 to Figure 11 present  the calculated  total  and the carbon  footprints  for  heating  and hot  

water, electricity,  transport,  diet , and pets  in kg CO2eq-emissions . The carbon  footprint  for  

aviation is displayed  separately  as the part icipant's  decision  to  fly may have been constrained  

by COVIDȤ19 regulations  in 2021. In order  to  facilitate  the reading of the graphs, the scales were 

transformed  logarithmically  for  all carbon  footprint  graphs with the exception  of diet. 

The first  four  figures  depict  the total  carbon  footprint  of  respondents.  The total  carbon  footprint  

is displayed  with and without  pets . Indeed, most  carbon  footprint  calculators  only include  the 

activities  of heating, electricity,  diet, and transport.   

 
Figure 4 Total carbon  footprint  of  respond ents in 2021  without  aviation  and with pets  

 

Figure 4 consists  of violin plots  of the total  carbon  footprint  of  respondents  by country.  Taking 

into  account  the remaining  activities  (electricity,  heating, motorised  transport,  diet  and pets), the 

calculated  carbon  footprint  is highest  in Denmark and Germany, and lowest  in Latvia and France. 

The causes of these  differences  can be gleaned from  the following  graphs. 
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Figure 5 Total carbon  footprint  of  respondents  in 2021  without  aviation  and without  pets  

 

Since most  carbon  footprint  calculators  do not  include  pets, Figure 5 displays  violin plots  of the 

total  carbon  footprint  without  pets. The total  carbon  footprint  is several hundred kilograms lower 

than in the previous  figure  with pets  and the general  trend  and differences  between  countries  

remains similar. 

 
Figure 6 Pie charts  of  total  carbon  footprint  of  respondents  without  aviation  and with pets  in 2021  

 



FULFILL has received  funding  from  the European Unionʹs Horizon 2020  research  and innovation  programme  under  

grant  agreement  No 101003656.  

 

 

 
D 3.1 Report on the first survey and identification of the sufficiency groups    Fh ISI 

 39 

Figure 6 depicts  the average contribution  of each activity  to the total  carbon  footprint  in each 

country.  In all countries,  diet  is the largest  part  of the carbon  footprint , however,  its share varies 

from  38% in Germany to 53% in France. The carbon  footprint  for  electricity  is relatively  low in all 

countries  (between 2% and 6% of total  carbon  footprint) 44. This is in part  due to the use of "green 

tariffs " and PV panels, but  also the relatively  low emission  factor  of electricity.  Pets account  for  

between  5% and 10% of the aggregated  total  carbon  footprint,  which indicates  that  it is relevant  

to include  pets  in the carbon  calculator.  

 
Figure 7 Pie charts  of  the total  carbon  footprint  of  respondents  without  aviation  and without  pets  in 2021  

 

Figure 7 presents  the contribution  of the four  traditional  carbon  footprint  activities  to  the total  

carbon  footprint  without  pets.  

 

 
44 As mentioned in Section 2.1, electricity used for heating and e -vehicles is included in the respective activities s and not within the electricity 

carbon footprint . 
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Figure 8 Carbon footprint  for  space heating  and hot  water  in 2021 

 

 

According  to Figure 8, Germany has the highest  carbon  footprint  for  space heating  and hot  

water  by far with an average of 1989kg CO2eq-emissions  per respondent,  possibly  due to  the 

widespread  use of natural gas for  heating  purposes.  The other  four  countries  have a similar 

average carbon  footprint  for  heating  between  784kg and 954kg CO2eq-emissions.  This is 

possibly  due to the frequent  use of less carbon  intensive  fuel sources  (district  heating  in 

Denmark, electricity  (mostly  from  nuclear) in France and biomass  in Latvia) and also lower energy 

for  heating  requirements  (Italy). The violin plot  for  France indicates  the presence  of two clusters,  

one around 100kg  CO2eq-emissions  which typically  refer  to respondents  who heat with 

electricity,  and the second  over 1000kg  CO2eq-emissions  which is typically  associated  with the 

use of natural gas and heating  oil45.  

 

 

 

 
45 Adding hot water results in a maximum increase of 145kg CO2eq-emissions.  
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Figure 9 Carbon footprint  for  transport  without  aviation  in 2021  

 

Figure 9 depicts  the carbon  footprint  associated  with motorised  transport  in 2021, i.e. cars, vans 

and motorbikes.  Denmark has the highest  average carbon  footprint  with 2103kg CO2eq-

emissions, followed  by Italy with 1682kg CO2eq-emissions  and Germany with an average of 

1013kg CO2eq-emissions  per respondent.  France and Latvia have similarly low carbon  footprints  

for  motorised  transport  with 785kg and 771kg CO2eq-emissions,  respectively.  The differences  

may, to  a large extent,  reflect  varying country -level restrictions,  regulations  and 

recomme ndations  resulting  from  the COVID-19 pandemic.  
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Figure 10 Carbon footprint  for  aviation  in 2021  

The ability  and willingness  to  fly was strongly  impacted  by the COVID-19 pandemic.  As 

demonstrated  by Figure 10, only a relatively  small share of respondents  flew in 2021  resulting  in 

carbon  footprints  for  flying  that  most  likely do not  reflect  the respondents ' regular  aviation 

patterns  (cf. Table 7). Therefore,  the carbon  footprint  of aviation was not  included  in the total  

carbon  footprint.  Flying more than 150 times  a year was considered  implausible , and thus 

recoded  as missing. 

 
Table 7 Respondents  who flew in 2021  (Q. T10) 

 
Denmark France Germany Italy Latvia 

Respondents who flew in 2021 316 
(16.7%) 

121 
(6.5%) 

188 
(10.4%) 

290 
(15.0%) 

87 
(6.3%) 

Respondents with over 150 flights (removed 
from analysis) 

4 (0.2%) 5 (0.3%) 3 (0.2%) 10 
(0.5%) 

0 
(0.0%) 

Number of respondents who flew (valid 
responses) 

312 
(16.5%) 

116 
(6.2%) 

185 
(10.3%) 

280 
(14.5%) 

87 
(6.3%) 
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Figure 11 Carbon footprint  for  electricity  consumption  in 2021  

 

 

Figure 11 shows that  the highest  average carbon  footprint  for  electricity  is in Germany with 

258kg CO2eq-emissions,  followed  by Italy with 212kg, and Denmark with an average of 198kg 

CO2eq-emissions  per respondent.  Latvia has the second  lowest  carbon  footprint  for  electricity  

with 110kg CO2eq-emissions  and France has the lowest  with 74kg CO2eq-emissions  on average 

per respondent.  

In addition  to  the actual  consumption  of electricity,  the average carbon  footprint  for  electricity  

consumption  varies according  to the carbon  intensity  of  the electricity  production  in each 

country  (cf. Table 8), the proliferation  of green tariffs  and the number, size and effectiveness  of 

PV panels. The use of PV panels can result  in negative  emissions , e.g. for  households  where 

electricity  generation  from  PV panels exceeds  electricity  consumption.  

 
Table 8 Emission factor for electricity for each country in 2021  

Germany 0.311 kg/kWh 

Latvia 0.1065 kg/kWh 

Denmark 0.109 kg/kWh 

Italy 0.2134 kg/kWh 

France 0.0511 kg/kWh 
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Figure 12 Net electricity  consumption  per person  (without  PV) in 2021  

 

Figure 12 depicts  the electricity  consumption  in kWh, differentiating  between  whether  or not  

individuals  have a green tariff.  The impact  of  PV panels is also excluded  from  the graphs. The 

figure  shows that  individuals  with a green tariff  consume  more electricity  on average in Germany 

and Latvia, but  less in Italy, France and Denmark. In any case, average differences  are relatively  

small (less than 300kWh). 
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Figure 13 Carbon footprint  for  diet  in 2021  

 

Figure 13 depicts  the carbon  footprint  of  respondents  associated  with diet. The distribution  

spreads  from  below 750kg  to  close  to  2500kg  CO2eq-emissions  per respondent.  The average 

footprint  per country  is between  1537kg CO2eq-emissions  in Italy and 1608kg in Denmark. The 

violin curves  are caused by the impact  of  biological  sex as men tend  to consume  more calories  

than women, which results  in higher CO2eq-emissions  on average. 

 
Figure 14 Distribution  of  main dietary  types  by country  

 

Figure 14 displays  the main dietary  type  that  individuals  have per country.  Vegans and 

pescatarians/vegetarians  are most  prevalent  in the sample in Germany with 2% and 7% of 

respondents  following  these  diet  types  respectively.  
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Figure 15 Carbon footprint  for  pets  (cats  and dogs ) in 2021  per respondent  

 

Figure 15 indicates  that  respondents  from  Denmark have the lowest  carbon  footprint  

associated  with cats  and dogs  with 254kg CO2eq-emissions  on average per respondent.  The 

average carbon  footprint  for  pets  is highest  in Italy with 435kg CO2eq-emissions.  Despite  the fact  

that  many respondents  did not  have any of the pets  included,  the carbon  footprint  for  pets  is on 

average higher than the carbon  footprint  associated  with electricity.  This indicates  the high 

relevance  of pets  concerning  their  carbon  footprint.  

 
Table 9 Ownership  of  pets  per country  (Q. M1) 

 
Denmark France Germany Italy Latvia 

No pets 1149 (57%) 843 (31%) 1046 (58%) 942 (42%) 574 (35%) 

Cat(s) 325 (16%) 716 (27%) 434 (24%) 566 (25%) 585 (36%) 

Dog(s) 400 (20%) 780 (29%) 353 (20%) 573 (26%) 371 (23%) 

Other small pets like fish, 
hamster, guinea pigs 

128 (6%) 235 (9%) 144 (8%) 140 (6%) 96 (6%) 

Other large pets e.g. horse 17 (1%) 114 (4%) 32 (2%) 4 (0%) 9 (1%) 

According  to  Table 9, most  respondents  from  Denmark and Germany do not  have any pets  (57% 

and 58%), as do almost  half of  the respondents  from  Italy (42%). 69% of respondents  have pets  

in France, 65% in Latvia, 58% in Italy and 42% in Germany. In all countries,  of  the animals listed,  

cats  are most  frequently  owned by respondents  (16% to 36%), followed  by dogs  (20% to  29%). 

5.2. Health  and  well -being  
In the following  two  section s, we focus  mainly on the well-being score  based on the items  

described  in Section  2.2. First, we explain the preparatory  steps  including  a factor  analysis. Then, 

we describe  the country -specific  average well-being score  across  participants,  and afterwards,  

we show results  on the relation  of well-being with the carbon  footprint  results.  
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In France, a programming  error  occurred  in the questionnaire  section  for  well-being: The 

response  scale contained  the option  ʻdisagree completelyʼ on both  extremes  of the scale and 

did not  include  the option  ʻagree completelyʼ. Thus, the results  regarding  well-being for  France 

cannot  be interpreted.  

In all other  countries,  a factor  analysis suggested  to  extract  two  factors.  However, the 

eigenvalue of the second  factor  in all countries  was only slightly  above the threshold  of 1 

(ranging  from  EigenvalueFactor2  = 1.00 in Denmark and EigenvalueFactor2  = 1.19 in Latvia). In 

addition,  only one to  four  items loaded on the second  factor  and only one of them had a higher 

loading on the second  than on the first  factor.  Content -wise the second  factor  focused  on 

physical  health. Since the well-being score  is supposed  to  include  physical  health, this result  is 

not  surprising  and it appears  reasonable  to continue  the data analysis with one common  well-

being score  in all samples. 

5.3. Well -being  scores  and  their  relationship  with  carbon  
footprints  

For the well-being score,  we excluded  participants  (n =245) who did not  answer one or more 

items on the well-being scale. Additionally , to conduct  all analyses with the same sample, we 

excluded  participants  with an extreme  carbon  footprint 46 as well as participants  who identified  

as non-binary/queer  (for  gender  analyses). Regarding well-being, Figure 16 shows the average 

ratings  of well-being and Table 5 displays  the standard  deviation  and the reliability  for  each 

country.  The results  do not  differ  largely between  the countries.  Cronbach's  alpha is above 0.80 

in all countries , demonstrating  good  reliability;  thus, the items  were appropriate  to  measure the 

construct  of  quality  of  life. This supports  our choice  of a carefully  developed  and validated  

measure with 11 items  based on the initial WHOQOL scale. We computed  an average score  of 

all items  measuring  the quality  of  life (i.e., summing  the response s across  items and dividing  this 

sum by the number  of items). These average well-being score s range between  3.47 (in Italy) and 

3.75 (in Denmark) with low standard  deviations  smaller than 1 (see Figure 16 and Table 10 for  

standard  deviations ). In all countries,  the mean scores  of well-being are only slightly  left  skewed 

(ranging  between  skewness  = -.61 in Germany and skewness  = -.44 in Latvia; (Bulmer, 1979)); 

thus, in the surveyed  European countries , slightly  more participants  report  higher  well-being 

than participants  reporting  lower well-being. 

 
Figure 16 Average scores  of  well-being across  countries.  

 

 
46 We consider an extreme carbon footprint to be above 30,000kg  CO2eq emissions for heating and hot water, and above 20,000kg  CO2eq 

emissions for transport.  
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On the left -hand side of Table 10, the correlations  between  well-being and the carbon  footprint  

calculations  (total  without  flying  and for  each activity ) are presented.  Regarding correlations  

between  well-being and the carbon  footprint,  the average carbon  footprint  does not  correlate  

with well-being in two  of four  countries  and the correlations  in Italy and Latvia are very small. 

Thus, respondents  ́well-being perceptions  and their  carbon  footprints  do not  appear to  be 

largerly  linearly related . Looking  closer  into  the different  areas and activities  of the carbon  

footprint,  we find  positive,  negative  as well as no correlations  (see Table 10). 

Well-being correlates  positively  with the carbon  footprint  for  transport   ɻacross  all countries.  

Hence, respondents  in all countries  report  higher levels of well-being simultaneously  with higher 

emissions  for  transport  (e.g. due to higher mileage or more emission -intensive  car use). The 

transport  carbon  footprint  does not  include  aviation  due to  the reference  year of 2021  and the 

related  COVID-19 restrictions  that  were in force . For electricity,  we find a negative  relationship  

with well-being, with an exception  for  Latvia. This mirrors  either  higher  levels of well-being in 

relation  to green electricity  use or lower electricity  demand in Latvia. 

The correlations  between  well-being and the carbon  footprint  for  diet  differs  between  countries.  

It is not  significantly  correlated  in Denmark, Germany and Latvia, but  significantly  and positively  

correlated  in Italy. This means that  for  respondents  in Italy, higher well-being is associated  with 

a more carbon -intensive  diet  (i.e., eating meat and/or  buying  non-regional  and non-seasonal 

products).  

In addition,  having pets  and the related  carbon  footprint  only correlate  with well-being in 

Denmark. Respondents  in Denmark experience  more  well-being when the carbon  footprint  of 

their  pets  is low (e.g., feeding  them less or no meat) and/or  when they  do not  have a (large) pet .  

The emissions  caused  by heating  and hot  water  are not  correlated  with the well-being of the 

respondents  from  Germany and Italy, but  correlate  positively  in Denmark and Latvia. This shows 

that  a higher carbon  footprint  in heating  and hot  water  is related  with more well-being. This is not  

surprising  given the low temperatures  in winter  in Denmark and Latvia. It is noteworthy  that  all 

found  correlations  are small (all r < .13); thus, the relationship  between  well-being and the carbon  

footprints  in the different  activities  requires  further  examination  to understand  what other  

factors  are related  with the two  variables. 

 
Table 10 Descriptive  statistics  of  well-being  and bivariate  correlations  between  the well-being score  and the 

carbon  footprint  calculations  (overall and per activity),  across  countries  

Country  Well -

being   

M (SD) 

Reliability  

(Cronbac

h's alpha)  

CF total  

(without  

aviation ) 

CF 

Heating  

CF 

Electricity  

CF 

Transport  

without  

aviation  

CF Diet  CF Pets 

DK  
(n= 1756) 

3.74 (0.70) .88 .02 .06* -.08*** .08** .04 -.07**  

DE  
(n= 1735) 

3.66 (0.65) .85 .02 -.02 -.13***  .10***  .01 .01 

IT 

 (n= 1819) 

3.47 (0.63) .84 .06*  .04 -.08** * .07** .06**  .01 

LV 

 (n= 1300) 

3.52 (0.55) .80 .11***  .06*  .02 .11***  -.01 -.02 

Note: CF = carbon  footprint;  *** p < 0.001; ** p < 0.01; * p < 0.05 

transport  carbon  footprints  and overall  carbon  footprints  do not  include  the carbon  footprint  of  aviation .  



FULFILL has received  funding  from  the European Unionʹs Horizon 2020  research  and innovation  programme  under  

grant  agreement  No 101003656.  

 

 

 
D 3.1 Report on the first survey and identification of the sufficiency groups    Fh ISI 

 49 

5.4. Deprivation  
Figure 17 to  Figure 21show to  what extent  respondents  can be considered  deprived,  in general, 

and specifically  in the transport  and diet  activities . 

 
Figure 17 General deprivation  (Q. DA_1 and DA_2) 

 

According  to  Figure 17, the majority  of respondents  in France, Germany, Italy and Denmark did 

not  reduce  their  expenses  for  household  necessities  at all in 2021, whereas 59% did in Latvia. 

Between 18% (Denmark) and 40% (Latvia) of respondents  were at least once unable to afford  an 

unexpected  required  expense  in 2021 . 

 
Figure 18 General deprivation  continued  (Q. DA_3, DA_4 and DA_5)  

 

 

Figure 18 shows that  between  around 40% (Latvia) and 27% (Germany and Denmark) of 

respondents  were not  able to  afford  to  go on a week's holiday. Income was stable  for  87% of 

respondents  from  Denmark but  only for  58% of respondents  from  Italy. The share of 

respondents  receiving  governmental  support  varied from  8% in Italy to  29% in Denmark. 
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Figure 19 Diet deprivation  (Q. DN_1, DN_2 and DN_6) 

 

Figure 19 indicates  that  only 67% of respondents  in Latvia were always able to afford  balanced  

meals. Between 5% (Denmark) and 8% (Latvia) were unable to afford  a balanced  meal almost  

every month.  Between 27% (Italy) and 42% of respondents  (Latvia) were, at some point,  unable 

to  purchase  locally  grown  or organic  produce  due to  cost 47. Between 24% (France and Latvia) 

and 15% (Denmark) of respondents  were at some point  in 2021  worried  about  food  running out  

before  getting  money to  buy more. 

 
Figure 20 Transport  deprivation  (Q. DT_1, DT_2 and DT_3) 

 

 
47 Respondents who always purchased seasonal or regional products were not asked this question, which explains the high share of  missings 

for this question.  
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Figure 20 illustrates  that  between  15% (Denmark, France, Germany) and 33% (Latvia) of 

respondents  worried  at some point  during  2021  that  they would inconvenience  friends,  family 

or neighbours  because  they  needed  help with transportation.  Between 7% (Denmark) and 17% 

(Italy) of respondents  think  that  they weren't  invited  due to problems  on their  end with 

transportation.  Finally, between  9% (Denmark) and 22% (Italy) of  respondents  stat e that  they 

were at some point  in 2021  unable to participate  in cultural  events  or keep important  meetings  

due to transportation  issues. The COVID-19 pandemic  may have impacted  the desire  and 

necessity  to travel. Isolation  and movement  restriction  measures  may have reduced  the 

possibility  and desire  to  travel, for  example since various cultural  events  were cancelled.  On the 

other  hand, individuals  may have had more difficulties  travelling  if they were unable or unwilling 

to use public  transport.   

 
Figure 21 Deprivation  electricity  and heating  (Q. DE_1, DE_2, DE_3 and DE_4) 

 

According  to Figure 21, between  20% (Denmark) and 31% (Italy) of respondents  worried  at least 

once  that  they  could  not  pay their  home energy  bill in 2021. Between 2% (Denmark) and 9% 

(Italy) were threatened  by their  electricity  or heating  fuel service  to be cut  off  during  2021. 

Compared  to respondents  from  the other  countries,  respondents  from  Latvia most  frequently  

feel that  their  home was kept  at unsafe temperatures  at least once in the winter  months  (40%) 

and in the summer months  (47%) in 2021.  
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Figure 22 Deprivation  variables correlation  matrix   

 

Figure 22 depicts  the correlation s between  all deprivation -related  questions 48. As expected,  all 

correlations  are positive  with varying strengths.  The matrix  indicates  that: 

1. Diet deprivation  items  (DN_1 to DN_6) are strongly  correlated  with one another . 

2. Transport  deprivation  items  (DT_1 to  DT_3) are also quite  highly correlated  with correlation s 

of at least 0.4.  

3. All diet deprivation  items  are correlated  with general deprivation  responses  relating  to 

expenditure  reduction  for  basic  household  items  (DA_1) and difficulties  to afford  unexpected  

expenses  (DA_2). 

4. The five diet  deprivation  items  also have high correlation s of at least 0.4 with DE_1, i.e. 

worrying  about  being able to  pay energy  bills. 

In addition,  unsafe temperatures  in summer  and winter  (DE_3 and DE_4) are significantly  

correlated  in each country  with a correlation  coefficient  between  0.32 (Denmark) and 0.55 in 

Italy. 

 
48 For interpretation purposes, all variables were coded so that the highest value corresponds to the response considered to rep resent 

deprivation.  
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5.5. Attitudinal  variables  
Figure 23 Environmental  orientation  (Q. EID_1, EID _2 and EID _3) 

 

Figure 23 shows that  in all countries  except  Denmark, at least half of  respondents  consider  

themselves  to  be environmentally -friendly  consumers.  Similarly, between  around  60% and 70% 

of respondents  in France, Italy, Germany and Latvia agree or strongly  agree that  they are 

concerned  with environmental  issues. In Denmark, this is the case for  45% of respondents.  In all 

countries,  between  12% and 14% of respondents  would be embarrassed  to be seen as having 

an environmentally  friendly  lifestyle,  with between  49% (Denmark) and 69% (Italy) who would not  

be embarrassed . 
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Figure 24 Political  orientation  (Q. PO_1, PO _2, PO_3, PO _4 and PO _5) 

 

Figure 24 shows that  a share of respondents  from  all countries  identif ied with conservative,  

environmentally,  liberally, nationally, and socially  oriented  policies.  Except  for  respondents  from  

France, the majority  of respondents  identify  with environmentally  and with socially  oriented  

policies.   
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5.6. Sufficiency  variables  
Figure 25 Sufficiency  orientation  (Q. SO1_1, Q. SO1_2, Q. SO1_4 and SO1 _5) 

 

According  to  Figure 25, between  25% (Latvia) and 68% (Denmark) of  respondents  agree or 

stron gly agree that  all the new things  that  are sold  are a huge waste of resources.  Around  25% 

of respondents  from  Italy and Denmark find it desirable  to possess  few things.  This is the case 

for  34% of respondents  from  Germany and France and 40% of respondents  from  Latvia. Around  

60% of respondents  from  France and Germany think that  the affluence  of products  in 

supermarkets  is unnecessary,  whereas only between  36% and 39% think  this  in Latvia and 

Denmark, respectively.  Less than half of  respondents  from  Latvia want to  use as few resources  

as possible.  
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Figure 26 Sufficiency  orientation  borrowing  (Q. SO2_1 and SO2 _2) 

 

 

Figure 26 indicates  that  between  26% (Latvia and Italy) and 42% (France) of respondents  would 

consider  borrowing  rather  than buying  items that  they  can afford.  Between 20% (Denmark) and 

32% (France) would consider  renting  rather  than buying  such items. 

 
Table 11 Ownership  of  electronic  devices  (Q. LS1) 

Number of appliances Denmark France Germany Italy Latvia 

0 0 .4% 0.8% 0.6% 1.1% 1.9% 

1 3.6% 4.9% 3.9% 3.2% 6.6% 

2 9.6% 18.1% 13.5% 13.8% 16.1% 

3 20.9% 24.6% 16.3% 19.0% 22.4% 

4 24.0% 20.1% 18.6% 20.3% 19.9% 

5 18.7% 13.7% 15.3% 16.0% 16.3% 

6 11.8% 8.2% 12.6% 11.8% 10.5% 

7 7.8% 5.0% 9.5% 7.9% 4.4% 

8 2.4% 2.4% 5.0% 3.3% 1.6% 

9 0.7% 1.5% 2.7% 2.4% 0.2% 

10 0.1% 0.2% 1.5% 0.7% 0.1% 

11 0.0% 0.5% 0.2% 0.3% 0.0% 

12 0.0% 0.1% 0.3% 0.1% 0.0% 

Mean 4.27 3.88 4.57 4.35 3.76 

SD 1.69 1.88 2.15 2.00 1.74 

Respondents  were asked which of the twelve  following  electro nic items  they owned for  personal  

use: smartphone,  tablet, laptop /desktop  PC, e-book -reader, wearable device,  virtual  reality  

goggles,  smart  home system,  smart  TV, gaming console,  connected  exercise  machine, wireless 

accessories  and projector.  Table 11 displays  how many respondents  own at least one item in 

each device  category.  On average, respondents  from  Germany own devices  from  the most  

categories  with items  from  4.57 categories  per person.  In Latvia, respondents  own the least with 

devices  for  3.76 categories  on average. 
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Table 12 Ownership  of  electronic  appliances  (Q. E7) 

 
Denmark France Germany Italy Latvia 

Tumble dryer 44.8% 22.3% 38.4% 18.5% 8.6% 

Electric sauna 0.5% 7.0% 3.2% 0.3% 0.6% 

Hot tub  2.3% 7.5% 1.7% 2.5% 1.5% 

Swimming pool  1.3% 10.8% 2.1% 1.3% 0.4% 

Air conditioner  3.2% 13.4% 8.4% 40.4% 5.5% 

Aquarium 3.0% 8.9% 4.7% 3.6% 3.4% 

Water bed 0.2% 6.7% 2.8% 0.0% 0.0% 

None of the above 44.6% 23.4% 38.7% 33.4% 80.1% 

Table 12 depicts  whether  or not  respondents  own at least one of various electricity  intensive  

appliances. Tumble dryers  are most  common  in the samples from  France, Germany and 

Denmark (22% to  45%), followed  by Italy (19%) and finally Latvia with 9%. 

The ownership  of at least one electric  sauna, hot  tub, swimming  pool , aquarium, and waterbed  is 

most  often  the case for  respondents  from  France (7%, 7.5%, 11%, 9%, and 17% respectively)  

whilst  being hardly present  in the other  countries  (less than 5%). Air conditioning  is most  

frequently  present  in Italy (40% of respondents),  followed  by France (13%), Germany (8%), Latvia 

(5%) and Denmark (3%). 

5.7. Structural  aspects  
Figure 27 Walking accessibility  of  services  (Q. SP7a_1 to  SP7a _7) 

 

Figure 27 depicts  whether  various facilities  are within  15 minutes  walking distance.  The question  

was asked to  individuals  who walked at least once a month.  For over  half of respondents  in all 
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countries , commercial,  educational  and recreational  and healthcare  facilities  are within 15 

minutes  walking distance . Only between  9% (Denmark) and 19% (Latvia) of  respondents  live 

within 15 minutes  walking distance  of their  workplace.  

 
Figure 28 Cycling  accessibility  of  services  (Q. SP7b_1 to  SP7b _7) 

 

Similarly to  the previous  figure, Figure 28 depicts  whether  the facilities  are within  15 minutes  

cycling  distance  of respondents  who cycle  at least once a month.  Sports,  recreational,  

educational , healthcare  and commercial  facilities  are within 15 minutes  cycling  distance  for  at 

least 60% of cyclist  respondents  in all countries . Between 21% (Denmark) and 36.5% (Latvia) of 

respondents  live within 15 minutes  walking distance  of their  workplace.  
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5.8.  Socio -economic  variables  
Figure 29 Age of  respondents  (Q. SD2) 

 

Figure 29 depicts  the age distribution  of participants  and shows that  there  is a similar 

distribution  between  all five countries.  

 
Figure 30 Gender of  respondents  (Q. SD1) 

 

Figure 30 shows that  in all countries  except  Denmark, there  are more female than male 

participants.  Non-binary respondents  are present  in all countries  except  Latvia. 
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Figure 31 Highest  education  level of  respondents  (Q. SD4) 

 

Figure 31 depicts  the highest  education  level of  respondents.  The majority  of  respondents  from  

Latvia have an academic  degree,  and the majority  from  Italy have a secondary  education.  In 

Denmark, most  respondents  have an academic  degree  (40%) or vocational  training  (39%).  

 
Figure 32 Current  occupational  status  of  respondents  

 

 

Figure 32 indicates  that  respondents  are mainly full-time employed  or retired  in all countries.  
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Figure 33 Percentage  of  tenants  and owners  (Q. SD12) 

 

According  to Figure 33, most  respondents  are owners  in Latvia (82%), Italy (77%), France (62%) 

and Denmark (57%). In Germany, most  respondents  are tenants  (56%). 

 
Figure 34 Household  size (Q. SD9) 

 

 

Figure 34 depicts  the number  of individuals  of all ages living in the respondent's  household.  

Between 15% (Italy) and 35% (Denmark) of  respondents  live alone. Only in Italy do more 

respondents  live in households  with three  or more residents  than in households  with two or less 

(54%). 
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Figure 35 Percentage  of  rural, suburban  and urban respondents 49 

According  to  

 

Figure 35, between  37% (Italy) and 46% (France) of respondents  live in densely populated  urban 

areas such as cities.  Between 16% and 17% (Latvia and France) and 37% (Italy) live in suburbs  

or in towns.  Italy has the lowest  share of respondents  from  rural areas (8%)50. For up to 18% 

(Italy) of respondents,  it was not  possible  to  determine  the level of  urbanisation.  This was either  

because they  did not  provide  a complete  postcode,  or because  their  postcode  was not  included  

in the Eurostat  datasets  used to deduce  the degree  of urbanisation.  This could  be the case for  

recently  changed  postcodes.  

5.9. Gender   
The following  tables  and figures  depict  the division  of various tasks  between  household  

members.  Only households  with more than one adult  were included  in the graphs. Separate 

graphs for  males and females  were produced  to visualise gender -related  differences.  

 
Table 13 Household  composition  (Q. SD9) 

 
Denmark France Germany Italy Latvia 

Single adult, no children 34,8% 12,7% 29,6% 15,2% 23,0% 

2 adults, no children 36,3% 17,3% 40,0% 29,5% 34,6% 

1 adult, at least 1 child 6,3% 16,3% 2,3% 2,7% 4,7% 

At least 2 adults, at least 1 child 18,4% 48,4% 18,5% 24,4% 27,5% 

3 or more adults, no children 4,2% 5,3% 9,6% 28,2% 10,2% 

 

Table 13 describes  the composition  of households.  Between 15% (Italy) and 35% (Denmark) of 

respondents  live alone with no children.  Households  composed  of three  or more adults  and no 

children  are most  common  in Italy (28%), followed  by Germany and Latvia (10%), and finally 

France (5%) and Denmark (4%). 

 
49 Information deduced from respondent's postcode ( https://data.europa.eu/data/datasets/postcodes -and-nuts-nomenclature -of-territorial -

units-for -statistics?locale=de  and https://ec.europa.eu/eurostat/de/web/gisco/geodata/reference -data/population -distribution -

demography/degurba ) 

50 For more information, cf. https://ec.europa.eu/eurostat/web/degree -of-urbanisation/background  

https://data.europa.eu/data/datasets/postcodes-and-nuts-nomenclature-of-territorial-units-for-statistics?locale=de
https://data.europa.eu/data/datasets/postcodes-and-nuts-nomenclature-of-territorial-units-for-statistics?locale=de
https://ec.europa.eu/eurostat/de/web/gisco/geodata/reference-data/population-distribution-demography/degurba
https://ec.europa.eu/eurostat/de/web/gisco/geodata/reference-data/population-distribution-demography/degurba
https://ec.europa.eu/eurostat/web/degree-of-urbanisation/background
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Males  Females  

Figure 36 Distribution  of  household  tasks  for  respondents  who did not  live alone (Q. SD14_1 to  SD14_6) 




































































































































