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1. Household Budget Surveys
[bookmark: _Toc32494357][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1.1. Regions
Table S1. Regional overview. Superscripts in the region code denote where NUTS0 and NUTS2 detail is communicated instead.
	
	NUTS1 region
	Region name

	1
	BE1
	Brussels

	2
	BE2
	Flanders

	3
	BE3
	Wallonia

	4
	BG3
	Northern and Eastern Bulgaria

	5
	BG4
	South-Western and South-Central Bulgaria

	6
	CY0
	Cyprus

	7
	CZ12
	Prague

	8
	CZ22
	Central Bohemia

	9
	CZ32
	Southwest Czech Republic

	10
	CZ42
	Northwest Czech Republic

	11
	CZ52
	Northeast Czech Republic

	12
	CZ62
	Southeast Czech Republic

	13
	CZ72
	Central Moravia

	14
	CZ82
	Moravian-Silesian

	15
	DE00
	Germany

	16
	DE3
	Berlin

	17
	DE4
	Brandenburg

	18
	DE5
	Bremen

	19
	DK0
	Denmark

	20
	EE0
	Estonia

	21
	EL00
	Greece

	22
	ES1
	Northwest Spain

	23
	ES2
	Northeast Spain

	24
	ES3
	Community of Madrid

	25
	ES4
	Central Spain

	26
	ES5
	Eastern Spain

	27
	ES6
	Southern Spain

	28
	ES7
	Canary Islands

	29
	FI1
	Mainland Finland

	30
	FI2
	Åland

	31
	FR1
	Paris Region

	32
	FR2
	Paris Basin

	33
	FR3
	North France

	34
	FR4
	East France

	35
	FR5
	West France

	36
	FR6
	Southwest France

	37
	FR7
	East-Central France

	38
	FR8
	Mediterranean

	39
	FR9
	Overseas department and region

	40
	FRZ
	Extra-regio France

	41
	HR0
	Croatia

	42
	HU1
	Central Hungary

	43
	HU2
	Transdanubia

	44
	HU3
	Great Plain and North Hungary

	45
	IE1
	Border, Midland and Western Ireland

	46
	IE2
	Southern and Eastern Ireland

	47
	ITC
	Northwest Italy

	48
	ITF
	South Italy

	49
	ITG
	Insular Italy

	50
	ITH
	Northeast Italy

	51
	ITI
	Central Italy

	52
	LT0
	Lithuania

	53
	LU0
	Luxembourg

	54
	LV0
	Latvia

	55
	MT0
	Malta

	56
	PL1
	Central Poland

	57
	PL2
	Southern Poland 

	58
	PL3
	Eastern Poland

	59
	PL4
	Northwest Poland

	60
	PL5
	Southwest Poland

	61
	PL6
	Northern Poland

	62
	PT1
	Continental Portugal

	63
	PT2
	The Azores

	64
	PT3
	Madeira

	65
	RO1
	Northwest and Central Romania

	66
	RO2
	Northest and Southeast Romania

	67
	RO3
	South – Muntenia and  București - Ilfov development region

	68
	RO4
	South-West Oltenia and Western Romania

	69
	SE1
	East Sweden

	70
	SE2
	South Sweden

	71
	SE3
	North Sweden

	72
	SI0
	Slovenia

	73
	SK0
	Slovakia

	74
	UKC
	North East England

	75
	UKD
	North West England

	76
	UKE
	Yorkshire and the Humber, England

	77
	UKF
	East Midlands, England

	78
	UKG
	West Midlands, England

	79
	UKH
	East of England

	80
	UKI
	London, England

	81
	UKJ
	South East England

	82
	UKK
	South West England

	83
	UKL
	Wales

	84
	UKM
	Scotland

	85
	UKN
	Northern Ireland


[bookmark: _Toc32494358][bookmark: _GoBack]1.2. Harmonization Steps
We undertake several steps to ensure the harmonisation between the HBSs and EXIOBASE. First, we bridge the survey classification to EXIOBASE’s classification by 200 products for each EU country in our analysis. Second, we compare the weighted average household expenditure per capita from the HBSs with the household demand noted in EXIOBASE by product and country. We adjust the survey spending based on conversion factors to match the final demand in EXIOBASE, as a way to account for under- and over-reporting issues in the HBSs. Third, we convert survey expenditure from purchasers’ prices to basic prices, making transport, trade and tax adjustments. In this format, the household expenditure from the HBSs can be coupled with environmental intensities from EXIOBASE in kgCO2eq/EUR and TJ/EUR (in basic prices) to calculate both direct and indirect environmental footprints for each surveyed household. 
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In this article, DENSE is a dummy variable that takes value of one for households who live in areas with at least 500 inhabitants/km2, and zero otherwise (cities). INTERMEDIATE is a dummy variable that takes value of one for households who live in areas between 100 and 499 inhabitants/km2, and zero otherwise (towns and suburbs). Rural or sparsely populated areas (SPARSE), which are the base category, are associated with less than 100 inhabitants/km2 according to the HBS classification (rural areas). A country-specific definition was adopted for Latvia with only three respondents living in intermediately-populated areas. The population density scale for Latvia has two levels: densely populated areas with at least 500 inhabitants/km2 and sparsely populated areas with less than 500 inhabitants/km2.
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2. Descriptive Statistics by Countries 
[bookmark: _Toc32494360]2.1. Average Carbon Footprints and Energy Footprints per Capita
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Figure S1. Average carbon footprint (a) and energy footprint (b) including 95% confidence intervals by EU country. The carbon footprint is measured in kgCO2eq/cap and the energy footprint in TJ/cap. Household weights provided by the HBS have been applied.

[bookmark: _Toc32494361]2.2. Household Size Distribution
	[image: ]

	[image: ]

	(a)

	[image: ]

	(b)


Figure S2. Average household size (a) and share of one-person households (b) by EU country. Household weights provided by the HBS have been applied.
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Figure S3. Histogram depicting the household size distribution by country. The distributions are unweighted.
[bookmark: _Toc32494362]2.3. Household Size and Population Density
We conducted a one-sided two-sample t-tests in order to compare the average household size between densely populated areas and sparsely/intermediately populated areas across EU countries. We estimated separate variances to control for significant differences in sample sizes between the country clusters. 
Table S2. One-sided two-sample t-test (unweighted) with significance levels: *p < 0.1, **p < 0.05, ***p < 0.01.
	Group
	Average household size 
	95% Confidence interval
	Significance

	Densely populated areas
	2.39
	2.38–2.40
	

	Sparsely/intermediately populated ares
	2.63
	2.63–2.64
	

	Difference
	0.25
	0.23–0.26
	***
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2.4. Population Density and Carbon/Energy Footprints
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Figure S4. Share of households living in densely (a) and sparsely (b) populated areas including 95% intervals by EU country. In cases where the shares do not add up to one, the difference amounts to the share of households living in immediately populated areas. Household weights provided by the HBS have been applied.
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Figure S5. Average carbon footprint (a) and energy footprint (b) across (1) densely, (2) intermediate, (3) sparsely populated regions. The carbon footprint is measured in kgCO2eq/cap and the energy footprint in TJ/cap. Household weights provided by the HBS have been applied.
[bookmark: _Toc32494364]2.5. Carbon and Energy Footprint Histograms
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Figure S6. Histogram depicting the carbon (a) and energy (b) footprint distribution by country. The distributions are unweighted.
3. Eurostat Statistics
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Figure S7. Average household size 2008 and 2018 (average number of persons in private households). Note: EU-28 2009 data instead of 2008. Source: Eurostat (online data code: lfst_hhantych).
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Figure S8. Private households by household composition, 2008–2018 (number of households in 1000 and %). (:) data not available; Source: Eurostat (online data code: lfst_hhnhtych).

4. Total Carbon and Energy Footprint Determinants
[image: ]
Figure S9. HHSIZE regression coefficients of the models with the logarithm of total carbon footprint (in blue) and the total energy footprint (in red) as dependent variables. The coefficients are also depicted in Figure 5 in the main text, although this figure enables a direct comparison of the confidence intervals between carbon and energy. Household weights provided by the HBS have been applied.
This section presents the variation in the coefficients of other dependent variables across EU countries, except for household size (depicted in Figure 5) and the interaction between household size and population density (depicted in Figure 8).
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Figure S10. Regression coefficients of the models with the logarithm of total carbon footprint (on Table 10. Household size effects with the logarithm of the annual transport carbon footprint per capita. Categories: c5—purchase of personal vehicles and equipment, c6—transport fuels, c7—air travel, c8—other transport services.
[bookmark: _Toc32494368]4.1. Robustness Check
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Figure S11. Robustness check for the main model. Instead of presenting a separate regression model for each country, here we include all of the countries in the same model and show differences in the household economies of scale through interaction coefficients between household size and the country dummies. EU weights applied.
[bookmark: _Toc32494369]4.2. Energy Footprint determinants (HHSIZE) by consumption domains
	[image: ]

	[image: ]

	[image: ]

	[image: ]

	[image: ]

	[image: ]

	[image: ]

	[image: ]


Figure S12. Regression coefficients of the models with the logarithm of energy footprint by consumption domain as dependent variables.
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Average household size, 2008 and 2018 (average number of persons in private
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Private households by household composition, 2008-2018 (number of households in 1000 and % of household types)

Total Single adult Single adult Couple. Couple. ‘Other type of housenold _ Other type of household
(thousand) with children (%) ‘without children (%) with children (%) ‘without children (%) with children (%) ‘without children ()
2008 2018 2008 2018 2008 2018 2008 2018 2008 2018 2008 2018 2008 2018
U2 2031061 2228396 40 gy 287 339 210 197 244 251 65 51 132 118
Belgium 45093 47704 59 56 305 315 198 220 240 264 75 43 125 02
Bulgaria 28816 27080 27 29 270 313 182 145 257 230 91 90 174 192
Czechia 43190 47508 49 48 212 319 244 224 249 266 57 39 129 103
Denmark 24237 24022 85 435 185 246 19 28
Germany 396462 408066 a7 36 300 414 163 154 285 288 24 28 91 81
Estonia 5469 6109 70 86 306 420 223 195 203 195 65 28 133 76
Ireland 16003 18420 54 65 216 262 212 258 204 210 77 67 178 137
Greece. 42037 43838 18 22 215 317 229 212 242 258 48 a7 190 154
Spain 170678 185805 18 34 222 256 225 229 208 217 99 73 227 192
France 267142 298029 52 65 26 386 232 206 278 264 37 35 75 74
Croatia 15188 14738 19 19 246 229 190 194 178 182 137 125 231 251
taly 240732 259258 23 28 204 34 232 208 207 208 63 87 182 165
Cyprus 2681 3288 27 42 142 248 320 245 246 213 86 69 179 182
Latvia 8302 8543 60 67 248 378 187 142 167 167 138 87 201 159
Lithuania 13748 13217 68 74 389 402 200 149 158 178 20 63 128 140
Luxembourg 1895 2515 38 40 314 48 279 245 245 224 48 54 78 89
Hungary 39252 41248 41 34 274 23 216 192 215 231 87 63 168 157
Maita 1337 1887 21 36 150 264 216 220 19.1 210 128 74 238 199
Netherlands 72455 78342 44 43 243 373 229 205 209 202 28 31 57 56
Austria 35682 39185 23 29 283 372 120 173 231 241 67 52 137 134
Poland 130509 146089 40 35 198 239 251 241 198 245 150 89 168 151
Portugal 38791 41446 31 46 77 227 257 223 228 243 108 70 200 19.1
Romania 73838 74043 19 24 204 289 252 204 193 200 6.1 118 71 165
Slovenia 7738 8871 35 29 253 335 231 224 188 216 98 52 195 143
Slovakia 171326 18884 30 29 199 228 246 219 185 226 145 107 195 190
Finland 24530 26774 18 17 85 417 207 182 313 317 21 19 58 48
Sweden 52395 57 566 160 19.4 08 15
United Kingdom 267219 290158 73 67 302 314 195 194 271 210 49 45 110 109
Montenegro 737 26 204 239 134 7T 220
North Macedonia 5287 867.0 18 12 119 89 212 212 120 141 203 274 219 212
Serbia 24172 22 224 173 169 161 251
Turkey 187058 235848 28 18 76 155 401 314 155 163 199 179 143 7.1

Note: EU-28 data exclude missing Member States
() data not available
Source: Eurostat (online data code: fist_hhnhtych)
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