
Author Year Title Health Care System Carbon Footprint tCO2/capita % of total emission Breakdown

Nansai et al. 2020 Carbon footprint of 

Japanese health care 

services from 2011 to 

2015

Japan 2011:62.5mt CO2 equivalent; 2012: 69,4mt CO2eq; 2013: 71 mt 

CO2eq; 2014 70.2mt CO2eq; 2015 72 mtCO2eq

c.n. 4,6% of the total domestic GHG emission ~Capital vs. Service: Service:86%; Capital formation 14%

~Broad Categories: Fixed Capital Formation: 15.92%; Nursing services 16.16%; Health and Hygiene : 1.3% ; Household medication; 2,4% ; Medical services 66,4%

~Detailed Categories: Medical services (hospitalization): 25.12%; Medical services (non-hospitalization): 22,72%; Medical services (pharmacy dispensing) 13.1%; Home 

medication: 1.84%; Nursing care (facility services) 6.64% ; Nursing care (excluding facility services): 9,47%; Private fixed capital formation for medical services 10,22%; 

Private fixed capital formation for nursing care 1,62%

Eckelman et al. 2016 Environmental Impacts 

of the U.S. Health Care 

System and Effects on 

Public Health

USA 2003:511 Mt CO2eq; 2004:529 Mt CO2eq; 2005:547 Mt CO2eq; 

2006:563 Mt CO2eq; 2007:584 Mt CO2eq; 2008:600 Mt CO2eq; 

2009: 608 Mt CO2eq; 2010:615 Mt CO2eq; 2011:626 Mt CO2eq; 

2012:643 Mt CO2eq; 2013:655 Mt CO2eq

c.n. 2003: 7,2%; 2004: 7,3%; 2005: 7,6%; 2006: 7,8%; 2007: 8,0%; 

2008: 8,5%; 2009: 9,2%; 2010: 9,0%; 2011: 9,3%; 2012: 9,9%; 

2013: 9,8%;

Hospital Care: 36%; Physicians and Clinical Services: 12%; Prescription Drugs: 10%; Other Professional Services: 1,5%; Dental Services:1,6%; Other Health, Residential, 

Personal Care: 3,8%; Home Health Care: 2,5%; Nursing Care Facilities and Continuing Care Retirement Communities: 6%; Durable Medical Equipment: 2,6%; Other Non-

Durable Medical Products: 2,2%; Government Administration: 2,2%; Net Cost Health Insurance: 1,3%; Government Public Health Activities: 4,3 %; Research: 1,6%;Structure 

and Equipment: 10,4%

Pichler et al. 2019 International 

comparison of health 

care carbon footprints

OECD (Australia; Austria; Belgium; 

Canada; Chile; Czech Republic; 

Germany; Denmark; Spain; Estonia; 

Finalnd; France; Great Britain; 

Greece; Hungary; Ireland; Iceland; 

Italy; Japan; Korea; Luxemburg; 

Latvia; Mexico; Netherlands; 

Norway; Poland; Portugal; Slovakia; 

Slovenia; Sweden; Turkey; United 

States; Israel; New Zealand); China; 

India

~Australia: 19,5 mtCO2e; ~Austria: 6,8 mtCO2e; ~Belgium: 7,5 

mtCO2e; ~Canada: 29,7 mtCO2e; ~Chile: 5,9 mtCO2e; ~China: 

600,6 mtCO2e; ~Czech Republic: 4,8 mtCO2e; ~Germany: 55,1 

mtCO2e; ~Denmark: 4 mtCO2e; ~Spain: 19,2 mtCO2e; 

~Estonia: 1,2 mtCO2e; ~Finland: 3,9 mtCO2e; ~France: 34,4 

mtCO2e; ~Great Britain: 41,1 mtCO2e; ~Greece: 4,2 mtCO2e; 

~Hungary: 2,9 mtCO2e; ~India: 74,1 mtCO2e; ~Ireland: 3,1 

mtCO2e; ~Iceland: 0,2 mtCO2e; ~Italy: 23,1 mtCO2e; ~Japan: 

114,9 mtCO2e; ~Korea: 33,1 mtCO2e; ~Luxemburg: 0,7 

mtCO2e; ~Latvia: 0,5 mtCO2e; ~Mexico: 16,6 mtCO2e; 

~Netherlands: 15,8 mtCO2e; ~Norway: 3,6 mtCO2e; ~Poland: 

17,4 mtCO2e; ~Portugal: 4 mtCO2e; ~Slovakia: 4,1 mtCO2e; 

~Slovenia: 0,7 mtCO2e; ~Sweden: 4,1 mtCO2e; ~Turkey: 17,8 

mtCO2e; ~United States: 479,7 mtCO2e; ~Israel(2013): 3,5 

mtCO2e; ~New Zealand (2017):1,8 mtCO2e

~Australia: 0.83 tCO2/cap; ~Austria: 0,8 tCO2/cap; ~Belgium: 0,66 

tCO2/cap; ~Canada: 0,83 tCO2/cap; ~Chile: 0,73 tCO2/cap; ~China:0,44 

tCO2/cap; ~Czech Republic: 0,46 tCO2/cap; ~Germany: 0,68 tCO2/cap; 

~Denmark: 0,71 tCO2/cap; ~Spain: 0,41 tCO2/cap; ~Estonia: 0,88 

tCO2/cap; ~Finland: 0,72 tCO2/cap; ~France: 0,52 tCO2/cap; ~Great 

Britain: 0,64 tCO2/cap; ~Greece: 0,39 tCO2/cap; ~Hungary: 0,29 

tCO2/cap; ~India: 0,06 tCO2/cap; ~Ireland:0,68 tCO2/cap; ~Iceland: 0,61 

tCO2/cap; ~Italy: 0,38 tCO2/cap; ~Japan: 0,9 tCO2/cap; ~Korea: 0,65 

tCO2/cap; ~Luxemburg: 1,24 tCO2/cap; ~Latvia: 0,26 tCO2/cap; ~Mexico: 

0,13 tCO2/cap; ~Netherlands: 0,93 tCO2/cap; ~Norway: 0,7 tCO2/cap ; 

~Poland: 0,46 tCO2/cap; ~Portugal: 0,38 tCO2/cap; ~Slovakia: 0,75 

tCO2/cap; ~Slovenia:0,35 tCO2/cap; ~Sweden: 0,42 tCO2/cap; ~Turkey: 

0,23 tCO2/cap; ~United States: 1,51 tCO2/cap ; ~Israel(2013):0,43 

tCO2/cap; ~New Zealand (2017):0,42 tCO2/cap

~Australia: 4,2%; ~Austria: 6,7%; ~Belgium: 7,7%; 

~Canada:5,1%; ~Chile:5,9%; ~China: 6,6%; ~Czech Republic: 

4,5%; ~Germany: 6,7%; ~Denmark:6,4%; ~Spain: 5,5%; 

~Estonia: 5,2%; ~Finland: 5,3%; ~France: 6,9%; ~Great Britain: 

5,9%; ~Greece: 3,8%; ~Hungary: 5,4%; ~India: 3,5%; ~Ireland: 

6,7%; ~Iceland: 4,7%; ~Italy: 5,1%; ~Japan: 7,6%; ~Korea: 

5,3%; ~Luxemburg: 3,6%; ~Latvia: 3,9%; ~Mexico:3,3%; 

~Netherlands: 8,1%; ~Norway: 4,7%; ~Poland: 5,7%; 

~Portugal:6%; ~Slovakia:6,7%; ~Slovenia: 4%; ~Sweden:  4,5%; 

~Turkey: 3,9%; ~United States: 7,9%; ~Israel(2013): 4,4%; 

~New Zealand (2017):4,1%

~Public health care: 62%; Private health care: 31%; Investment: 6%

~Broad Categories: Medical retail: 33%; Hospital; 28,6%; ambulatory health care services:18%; Others: 20%;

~Detailed Categories: Hospital Care: 2003: 184 (Mt CO2-e); 2004: 188; 2005: 195; 2006: 200; 2007: 206; 2008: 210; 2009: 218; 2010: 222; 2011: 226; 2012: 233; 2013: 238; 

Physician and Clinical Services: 2003: 57; 2004: 60; 2005: 195; 2006: 65; 2007:68; 2008: 68; 2009: 69; 2010: 70; 2011: 72; 2012: 74; 2013: 77; Other Professional Services: 2003: 

7; 2004: 8; 2005: 8; 2006: 8; 2007: 8; 2008: 8; 2009: 9; 2010: 9; 2011: 9; 2012:10; 2013:10; Dental Services: 2003: 11; 2004: 12; 2005: 12; 2006: 12; 2007:12; 2008: 12; 2009: 12; 

2010: 12; 2011: 12; 2012:12; 2013: 11; Other Health, Residential, and Personal Care: 2003: 20; 2004: 21; 2005: 22; 2006: 22; 2007: 23; 2008: 23; 2009: 24; 2010: 25; 2011: 25; 

2012:25; 2013: 26; Home Health Care: 2003: 9; 2004: 10; 2005: 11; 2006: 12; 2007: 13; 2008: 13; 2009: 14; 2010: 15; 2011: 15; 2012: 16; 2013: 17; Nursing Care Facilities and 

Continuing Care Retirement Communities: 2003: 35; 2004: 36; 2005: 37; 2006: 37; 2007: 38; 2008: 39; 2009: 39; 2010: 39; 2011: 40; 2012: 40; 2013: 41; Prescription Drugs: 

2003: 59; 2004: 63; 2005: 65; 2006: 68; 2007: 71; 2008: 71; 2009: 72; 2010: 69; 2011: 68; 2012: 67; 2013: 68; Durable Medical Equipment: 2003: 12; 2004:13; 2005: 14; 2006: 15; 

2007: 16; 2008: 16; 2009: 16; 2010: 16; 2011: 17; 2012: 17; 2013: 18; Other Non-Durable Medical Products: 2003: 11; 2004: 11; 2005: 12; 2006: 12; 2007: 13; 2008: 13; 2009: 13; 

2010: 13; 2011: 14; 2012: 15; 2013: 15; Government Administration: 2003: 13; 2004: 13; 2005: 14; 2006: 13; 2007: 13; 2008: 13; 2009: 13; 2010: 13; 2011: 14; 2012: 14; 2013: 15; 

Net Cost of Health Insurance: 2003: 7; 2004: 7; 2005: 7; 2006: 8; 2007: 8; 2008: 8; 2009: 8; 2010: 8; 2011: 8; 2012: 8; 2013:9; Government Public Health Activities: 2003: 28; 

2004: 28; 2005: 28; 2006: 28; 2007: 29; 2008:30; 2009: 31; 2010: 31; 2011: 29; 2012:29; 2013: 29; Research: 2003: 12; 2004: 12; 2005: 13; 2006: 12; 2007: 12; 2008: 12; 2009: 12; 

2010: 13; 20111: 12; 2012: 12; 2013: 11; Structures and Equipment: 2003: 45; 2004: 47; 2005: 50; 2006: 51; 2007: 57; 2008: 62; 2009: 59; 2010: 60; 2011: 65; 2012: 70; 2013: 71;

Eckelman et al. 2018 Life cycle environmental 

emissions and health 

damages from the 

Canadian healthcare 

system: An economic-

environmental-

epidemiological analysis

Canada 2009:29,6million Mt CO2e; 2010: 31,2; 2011: 31,4; 2012:31,5; 

2013:31,4; 2014:32,0; 2015:33,0;

2014: 0.9; n.c. 2014: 4,6%; n.c. Hospitals (Private): 2009: 0,7 million Mt CO2e; 2010: 0,7; 2011: 0,7; 2012: 0,7; 2013: 0,7; 2014: 0,8; 2015: 0,8; Hospitals (Public): 2009: 6,5; 2010: 6,8; 2011: 7,0; 2012: 7,0; 

2013: 7,1; 2014: 7,1; 2015: 7,1; Other Institutions (Private): 2009: 0,7; 2010: 0,7; 2011: 0,7; 2012: 07; 2013: 0,8; 2014: 0,8; 2015: 0,9; Other Institutions (Public): 2009: 1,1; 2010: 

1,2; 2011: 1,2; 2012: 1,2; 2013: 1,2; 2014: 1,2; 2015: 1,3; Physicians: 2009: 3,7; 2010: 3,9; 2011: 4,0; 2012: 4,1; 2013: 4,2; 2014: 4,3; 2015: 4,4; Dental Services: 2009: 1,7; 2010: 

1,7; 2011: 1,6; 2012: 1,7; 2013: 1,7; 2014: 1,7; 2015: 1,8; Vision Care Services: 2009: 0,6; 2010: 0,5; 2011: 0,5; 2012; 0,5; 2013: 0,5; 2014: 0,5; 2015. 0,6; Other: 2009: 0,4; 2010: 

0,4; 2011: 0,4; 2012: 0,5; 2013: 0,5; 2014:  0,5; 2015: 0,6; Prescribed Drugs: 2009: 6,3; 2010: 6,9; 2011: 6,8; 2012: 6,7; 2013: 6,7; 2014: 6,8; 2015: 7,0; Nonprescribed Drugs: 

2009: 1,2; 2010: 1,2; 2011:1,2; 2012: 1,2; 2013: 1,2; 2014: 1,2; 2015: 1,3; Capital: 2009: 2,5; 2010: 2,8; 2011: 2,7; 2012: 2,7; 2013: 2,3; 2014: 2,3; 2015: 2,4; Public Health: 2009: 

1,6; 2010: 1,6; 2011: 1,7; 2012: 1,7; 2013: 1,7; 2014: 1,8; 2015: 1,9; Administration: 2009: 0,7; 2010: 0,7; 2011: 0,7; 2012: 0,7; 2013: 0,7; 2014: 0,7; 2015: 0,6; Health Research: 

2009: 0,4; 2010: 0,4; 2011: 0,4; 2012: 0,4; 2013: 0,4; 2014: 0,4; 2015: 0,4; Other: 2009: 1,6; 2010: 1,7; 2011: 1,7; 2012: 1,7; 2013: 1,7; 2014: 1,8; 2015: 2,0; 

Malik et al. 2018 The carbon footprint of 

Australian health care

Australia ~2013: 33.796 kt CO2e(0,034mt co2e); ~2014: 34.840 kt CO2 

(0,035 co2e); ~2015: 35.772 kt CO2e (0,036 co2e) ;

c.n. 7% ~2013: Public Hospital 34,59%; Private Hospitals 9,62%; All other medications 9,25%; Benefit paid Pharmaceuticals 9,81%; Capital expenditures (Buildings) 7,61%; Referred 

medicals services 5,88%; Community Health and other 5,29%; General Practice 4,21%; Dental services 3,28%; Aids and Appliances  2,88%; Other health practitioner 2,23%; 

Research 2,1%; Administration 1,3%; Patient Transport Services 1,16%; Public Health 0,83%;  ~2014: Public Hospital 34,35%; Private Hospitals 9,79%; All other medications 

9,21%; Benefit paid Pharmaceuticals 9,61%; Capital expenditures (Buildings) 7,72%; Referred medicals services 5,99%; Community Health and other 5,25%; General Practice 

4,2%; Dental services 3,22%; Aids and Appliances  2,97%; Other health practitioner 2,16%; Research 2,16%; Administration 1,39%; Patient Transport Services 1,16%; Public 

Health 0,82%;  ~2015: Public Hospital 34,36%; Private Hospitals 10,16%; All other medications 9,35%; Benefit paid Pharmaceuticals 9,1%; Capital expenditures (Buildings) 

7,76%; Referred medicals services 6,06%; Community Health and other 5,16%; General Practice 4,22%; Dental services 3,31%; Aids and Appliances  2,95%; Other health 

practitioner 2,16%; Research 1,94%; Administration 1,43%; Patient Transport Services 1,19%; Public Health 0,82%;  

Wu 2019 The carbon footprint of 

the Chinese health-care 

system: an 

environmentally 

extended input-output 

and structural path 

analysis study

China 315 Mt CO2e 0,2 2,70% ~Hospitals 51%; Public Hospitals 47%; Private Hospitals 4%; ~NHP pharmaceuticals 18% ~Community health care 10% ~Public Health 4% ~Other health-care institutions 1% 

~Construction 15% ~Research 0,3% ~Administration 0,7%

NHSScotland 2008 National Health Service 

Scotland Carbon 

Footprint of NHS 

Scotland(1990-2004)

Scotland ~1998: 2,74 mt CO2e; ~1998: 2,57 mt CO2e;  ~2004: 2,63 mt 

CO2e

c.n. 3,60% ~Scotland: ~1990: ~Travel 23,73%: Patient own travel 10,95%; Visitor Travel 4,75%; Staff Commuting 2,19%; NHS Travel business 6,21%; ~Building Energy Use 34,31%: 

Grid-supplied electricity 7,3%; On-site fossil fuel gas 6,94%; On-site fossil fuel oil 10,95%; On-site fossil fuel coal 8,76%; Renewables n.d.; ~Procurement 41,98%: 

Pharmaceuticals 12,41%; Medical Instruments/equipment 5,48%; Health Services 5,11%; Freight Transport 0,37%; Business Services 3,65%; Paper Products 3,29%; Other 

Manufactured Products 2,56%; Manufactured fuels, chemical, glasses 1,83%; Food and catering 2,92%; Construction 1,46%; Information and Communication technologies 

0,73%; Water and Sanitation 0,73%; Waste products and recycling 0,37%; Other Procurement 1,1%; ~1998: ~Travel 27,63%: Patient own travel 12,84 %; Visitor Travel 5,84%; 

Staff Commuting 2,72%; NHS Travel business 5,84%; ~Building Energy Use 26,07%: Grid-supplied electricity 8,56%; On-site fossil fuel gas 12,06%; On-site fossil fuel oil 

4,28%; On-site fossil fuel coal 1,17%; Renewables n.d.; ~Procurement 46,30%: Pharmaceuticals 14,4%; Medical Instruments/equipment 7%; Health Services 4,67%; Freight 

Transport 0,39%; Business Services 4,67%; Paper Products 3,5%; Other Manufactured Products 2,33%; Manufactured fuels, chemical, glasses 1,56%; Food and catering 

2,33%; Construction 1,95%; Information and Communication technologies 0,78%; Water and Sanitation 0,78%; Waste products and recycling 0,39%; Other Procurement 1,56; 

~2004: ~Travel 24%: Patient own travel 10%; Visitor Travel 6%; Staff commuting 3%; NHS travel business 6%; ~Building Energy Use 23%; Grid-supplied Electricity 9%; On-

site fossil fuels gas 12%; On-site fossil fuels oil 2%; On-site fossil fuels coal 0%; Renewables 0%; ~Procurement 52%; Pharmaceuticals 18%; Medical instruments/equipment 

7%;Health Services 6%; Freight Transport 0%; Business Service 5%; Paper Products 4%; Other manufactured Products 3%; Manufactured fuels, chemicals, glasses 2%; Food 

and catering 2%; Construction 2%; Information and Communication Technology 1%; Water and Sanitation 1%; Waste Products and Recycling 0%; Other Procurement 1%; 

~England 2004: ~Travel 18%: Patient own travel 8%; Visitor Travel 2%; Staff Commuting 4%; NHS Travel business 4%; ~Building Energy Use 22%: Grid-supplied electricity 

12%; On-site fossil fuel gas 9%; On-site fossil fuel oil 1%; On-site fossil fuel coal 0%; Renewables 0%; ~Procurement 59%: Pharmaceuticals 12?%; Medical 

Instruments/equipment 12?%; Health Services n/a; Freight Transport 4%; Business Services 5%; Paper Products 5%; Other Manufactured Products 3%; Manufactured fuels, 

chemical, glasses 3%; Foot and catering 2%; Construction 2%; Information and Communication technologies 2%; Water and Sanitation 1%; Waste products and recycling 1%; 

Other Procurement 1% 

SDU series 2016 Carbon update for the 

health and care sector in 

England 2015(1)

NHS England ~1992: 16.58 Mt CO2

~1993: 15.46 Mt CO2

~1994: 15.52  Mt CO2

~1995: 15.48 Mt CO2

~1996: 15.93 Mt CO2

~1997: 15.40 Mt CO2

~1998: 15.77 Mt CO2

~1999: 16.62 Mt CO2

~2000: 16.51 Mt CO2

~2001: 17.97 Mt CO2

~2002: 17.33 Mt CO2

~2003: 18.36 Mt CO2

~2004: 18.62 Mt CO2

~2007: 21.2  Mt CO2

~2012: 25  Mt CO2

~2014: 24.7  Mt CO2

~2015: 26,6 Mt CO2

~2017: 27,119  Mt CO2

c.n. c.n. ~Building Energy Use 18%; ~Travel 13%; ~Commissioned health and care Services from outsinde system 11%; ~Procurement 57%: Pharmaceuticals (excluding Meter Dose 

Inhalers) 11%; Business Services 11%; Medical Instruments/Equipment 10%; Food and Catering 5%; Freight Transport 3%; Meter Dose Inhalers 3%; Construction 2%; 

Manufactured fuels, chemicals and glasses 2%; Paper Products 2%; Waste Products and Recycling 2%; Anaesthetic gases 2%; Other manufactured products 2%, Information 

and communication Technology 2%; Water and Sanitation 1%

HCH 2019 Health Care´s Climate 

Footprint

Global; Australia; Austria; Belgium; 

Brazil; Bulgaria; Canada; China; 

Croatia; Cyprus; Czech Repub-lic; 

Denmark; Estonia; Finland; France; 

Germany; Greece; Hungary; India; 

Indonesia; Ireland; Italy; Japan; 

Latvia; Lithuania; Luxembourg; 

Malta; Mexico; Netherlands; Norway; 

Poland; Portugal; Romania; Russia; 

Slovak Republic; Slovenia; Spain; 

South Korea; Sweden; Switzer-land; 

Taiwan; Turkey; United Kingdom; 

United States; Rest-of-World; 

European Union 

Global 2 Gt United States 546.54 Mt; China 342.46Mt; European 

Union 248.52Mt; Japan 103.55Mt; Russian Federation 76.46Mt; 

Germany 57.51Mt; Brazil 43.84Mt; United Kingdom 42.5Mt; 

India 38.8Mt; South Korea 37.26Mt; Canada 35.96Mt; Australia 

30.17Mt; France 28.98Mt; Mexico 22.53Mt; Italy 21.31Mt; Spain 

16.72Mt; Turkey 14.83Mt; Indonesia 13.59Mt; Netherlands 

13.32Mt; Poland 13.02Mt; Taiwan 12.27Mt; Belgium 9.3Mt; 

Switzerland 8.32Mt; Austria 5.04Mt; Sweden 4.5Mt; Denmark 

4.4Mt; Greece 4.15Mt; Czech Republic 3.71Mt; Portugal 3.61Mt; 

Finland 3.51Mt; Romania 3.08Mt; Norway 3.08Mt; Ireland 

2.83Mt; Bulgaria 2.7Mt; Hungary 2.55Mt; Slovak Republic 

1.19Mt; Slovenia 0.93Mt; Estonia 0.86Mt; Croatia 0.8Mt; 

Lithuania 0.5Mt; Latvia 0.5Mt; Luxembourg 0.47Mt; Cyprus 

0.34Mt; Malta 0.2Mt

Global 0,28 t CO2e; Australia  1,29 tCO2e; Austria 0,59 tCO2e; Belgium 

0,83 tCO2e; Brazil 0,21 tCO2e; Bulgaria 0,37 tCO2e; Canada 1,01 tCO2e; 

China 0,25 tCO2e; Croatia 0,19 tCO2e; Cyprus 0,3 tCO2e; Czech 

Republic 0,35 tCO2e; Denmark 0,78 tCO2e; Estonia 0,66 tCO2e; Finland 

0,64 tCO2e; France 0,44 tCO2e; Germany 0,71 tCO2e; Greece 0,38 

tCO2e; Hungary 0,26 tCO2e; India 0,03 tCO2e; Indonesia 0,05 tCO2e; 

Ireland 0,61 tCO2e; Italy 0,35 tCO2e; Japan 0,81 tCO2e; Latvia 0,25 

tCO2e; Lithuania 0,17 tCO2e; Luxembourg 0,84 tCO2e; Malta 0,45 

tCO2e; Mexico 0,18 tCO2e; Netherlands 0,79 tCO2e; Norway 0,64tCO2e; 

Poland 0,34 tCO2e; Portugal 0,35 tCO2e; Romania 0,15 tCO2e; Russia 

0,53 tCO2e; Slovak Republic 0,22 tCO2e; Slovenia 0,45 tCO2e; Spain 

0,36 tCO2e; South Korea 0,73 tCO2e; Sweden 0,46 tCO2e; Switzerland 

1,02 tCO2e; Taiwan 0,52 tCO2e; Turkey 0,19 tCO2e; United Kingdom 

0,66 tCO2e; United States 1,72 tCO2e; Rest-of-World 0,16 tCO2e; 

European Union 0,49 tCO2e;

United States 7,6; China 3,1; European Union 4,7; Japan 6,4; 

Russian Federation 4; Germany 5,2; Brazil 4,4; United Kingdom 

5,4; India 1,5; South Korea 5,3; Canada 5,2; Australia 5,1; 

France 4,6; Mexico 3,4; Italy 4; Spain 4,5; Turkey 3,2; Indonesia 

1,9; Netherlands 5,9; Poland 3,7; Taiwan 4,6; Belgium 5,5; 

Switzerland 6,7; Austria 5,2; Sweden 4,4; Denmark 6,3; Greece 

3,7; Czech Republic ;3,6 Portugal 4,8; Finland 5; Romania 2,7; 

Norway 4,3; Ireland 4,4; Bulgaria 6; Hungary 4,3; Slovak 

Republic 2,8; Slovenia 4,6; Estonia 4,7; Croatia 3,2; Lithuania 2; 

Latvia 3,2; Luxembourg 3,7; Cyprus 2,9; Malta 4,8; Global 4,4%

~~Scopes

~Global 2,0 gt CO2e: ~Health care facilities and health care owend vehicles 17%; Indirect Emissions 12%; Procurement 71%; ~Australia: Scope1 19%; Scope2 9%; Scope3 

72%; ~Austria: Scope1 7%; Scope2 6%; Scope3 87%; ~Belgium: Scope1 11%; Scope2 9%; Scope3 80%; ~Brazil: Scope1 21%; Scope2 6%; Scope3 73%; ~Bulgaria: Scope1 

6%; Scope2 43%; Scope3 51%; ~Canada: Scope1 26%; Scope2 13%; Scope3 61%; ~China: Scope1 13%; Scope2 7%; Scope3 80%; ~Croatia: Scope1 17%; Scope2 12%; 

Scope3 71%; ~Cyprus: Scope1 6%; Scope2 16%; Scope3 78%; ~Czech Republic: Scope1 12%; Scope2 5%; Scope3 83%; ~Denmark: Scope1 12%; Scope2 8%; Scope3 80%; 

~Estonia: Scope1 6%; Scope2 51%; Scope3 43%; ~Finland: Scope1 5%; Scope2 13%; Scope3 82%; ~France: Scope1 12%; Scope2 5%; Scope3 83%; ~Germany: Scope1 16%; 

Scope2 18%; Scope3 66%; ~Greece: Scope1 14%; Scope2 24%; Scope3 62%; ~Hungary: Scope1 16%; Scope2 13%; Scope3 71%; ~India: Scope1 8%; Scope2 11%; Scope3 

81%; ~Indonesia: Scope1 16%; Scope2 8%; Scope3 76%; ~Ireland: Scope1 13%; Scope2 9%; Scope3 78%; ~Italy: Scope1 9%; Scope2 8%; Scope3 83%; ~Japan: Scope1 16%; 

Scope2 17%; Scope3 67%; ~Latvia: Scope1 16%; Scope2 8%; Scope3 76%; ~Lithuania: Scope1 19%; Scope2 9%; Scope3 72%; ~Luxembourg: Scope1 14%; Scope2 4%; 

Scope3 82%; ~Malta: Scope1 7%; Scope2 11%; Scope3 82%; ~Mexico: Scope1 18%; Scope2 34%; Scope3 48%; ~Netherlands: Scope1 12%; Scope2 5%; Scope3 83%; 

~Norway: Scope1 12%; Scope2 4%; Scope3 84%; ~Poland: Scope1 12%; Scope2 31%; Scope3 57%; ~Portugal: Scope1 12%; Scope2 5%; Scope3 83%; ~Romania: Scope1 

12%; Scope2 10%; Scope3 78%; ~Russia: Scope1 7%; Scope2 31%; Scope3 62%; ~Slovak Republic: Scope1 20%; Scope2 4%; Scope3 76%; ~Slovenia: Scope1 11%; Scope2 

12%; Scope3 77%; ~Spain: Scope1 12%; Scope2 5%; Scope3 83%; ~South Korea: Scope1 12%; Scope2 13%; Scope3 75%; ~Sweden: Scope1 12%; Scope2 5%; Scope3 83%; 

~Switzerland: Scope1 10%; Scope2 5%; Scope3 85%; ~Taiwan: Scope1 11%; Scope2 26%; Scope3 63%; ~Turkey: Scope1 2%; Scope2 15%; Scope3 83%; ~United Kingdom: 

Scope1 12%; Scope2 5%; Scope3 83%; ~United States: Scope1 21%; Scope2 15%; Scope3 64%; ~Rest-of-World: Scope1 %; Scope2 %; Scope3 %; ~European Union: Scope1 

14%; Scope2 11%; Scope3 75% 

~~Economic Sectors: Generation and distribution of electricity, gas and heat or cooling 40%; Health care facilities operational emissions 13%; Other manufacturing 11%; 

Agruculture 9%; Other sectors and services 8%; Transport 7%; Pharmaceutical and chemical products 5%; Waste treatment 3%; Other primary Industry 3%

Weisz et al. 2020 Carbon emission trends 

and sustainability 

options in Austrian 

health care

Austria 6.8 Mt CO2eq 0.8t 7% Hospitals 32%; Investments 9%; Medical retail 20%; Other 20%; Ambulatory 18%

Malik et al. 2021 Environmental impacts 

of Australia's largest 

health system

New South Wales, Australia 7908t CO2eq c.n. 6,6%  -

Eckelman et al. 2020 Health Care Pollution 

And Public Health 

Damage In The United 

States: An Update

USA 2010: 520.5Mt CO2eq; 2011: 514.2 CO2eq; 2012: 486.6 CO2eq; 

2013; CO2eq; 2014: 518.6 CO2eq; 2015: 525.6 CO2eq; 2016: 

529.8 CO2eq; 2017: 538.1 CO2eq; 2018: 553.5 CO2eq

c.n. c.n. ~~NHE expenditure categories:

~2010: Hospital care: 35.64%; Physician and Clinical Services: 11.47%; Other Professional Services: 2.21%; Dental Services: 3.05%; Other Health, Residential, and Personal 

Care: 6.72%; Home Health Care: 1.73%; Nursing Home Facilities and Continuing Care Retirement Communities: 6.99%; Prescription Drugs: 11.41%; Durable Medical 

Equipment: 1.77%; Other Non-Durable Medical Products: 2.46%; Federal Administration Expenditures: 1.44%; State and Local Administration Expenditures: 0.56%; Net Cost 

of Health Insurance: 1.31%; Public Health Activity: 5.05%; Research: 2.07%; Structures and Equipment: 6.11%

~2011: Hospital care: 35.57%; Physician and Clinical Services: 11.65%; Other Professional Services: 2.26%; Dental Services: 3.01%; Other Health, Residential, and Personal 

Care: 6.55%; Home Health Care: 1.79%; Nursing Home Facilities and Continuing Care Retirement Communities: 6.94%; Prescription Drugs: 11.09%; Durable Medical 

Equipment: 1.85%; Other Non-Durable Medical Products: 2.57%; Federal Administration Expenditures: 1.54%; State and Local Administration Expenditures:0.60%; Net Cost 

of Health Insurance: 1.24%; Public Health Activity: 4.80%; Research: 2.00%; Structures and Equipment: 6.59%

~2012: Hospital care: 35.64%; Physician and Clinical Services: 11.73%; Other Professional Services: 2.26%; Dental Services: 2.92%; Other Health, Residential, and Personal 

Care: 6.62%; Home Health Care: 1.81%; Nursing Home Facilities and Continuing Care Retirement Communities: 6.76%; Prescription Drugs: 10.81%; Durable Medical 

Equipment: 1.85%; Other Non-Durable Medical Products: 2.57%; Federal Administration Expenditures: 1.54%; State and Local Administration Expenditures:0.58%; Net Cost 

of Health Insurance: 1.27%; Public Health Activity: 4.81%; Research: 1.85%; Structures and Equipment: 6.99%

~2013: Hospital care: 35.73%; Physician and Clinical Services: 11.76%; Other Professional Services: 2.24%; Dental Services: 2.81%; Other Health, Residential, and Personal 

Care: 6.67%; Home Health Care 1.84%; Nursing Home Facilities and Continuing Care Retirement Communities: 6.71%; Prescription Drugs: 10.46%; Durable Medical 

Equipment: 1.86%; Other Non-Durable Medical Products: 2.59%; Federal Administration Expenditures: 1.6%; State and Local Administration Expenditures: 0.64%; Net Cost 

of Health Insurance: 1.34%; Public Health Activity: 4.73%; Research: 1.72%; Structures and Equipment: 7.25%

~2014: Hospital care: 35.27%; Physician and Clinical Services: 11.9%; Other Professional Services: 2.28%; Dental Services: 2.7%; Other Health, Residential, and Personal 

Care: 6.52%; Home Health Care 1.87%; Nursing Home Facilities and Continuing Care Retirement Communities: 6.46%; Prescription Drugs: 11.61%; Durable Medical 

Equipment: 2.06%; Other Non-Durable Medical Products: 2.7%; Federal Administration Expenditures: 1.72%; State and Local Administration Expenditures: 0.69%; Net Cost 

of Health Insurance: 1.33%; Public Health Activity: 4.69%; Research: 1.58%; Structures and Equipment: 6.61%

~2015: Hospital care: 34.84%; Physician and Clinical Services: 12.04%; Other Professional Services: 2.25%; Dental Services: 2.59%; Other Health, Residential, and Personal 

Care: 6.6%; Home Health Care1.86%; Nursing Home Facilities and Continuing Care Retirement Communities: 6.18%; Prescription Drugs: 12.27%; Durable Medical 

Equipment: 2.05%; Other Non-Durable Medical Products: 2.74%; Federal Administration Expenditures: 1.73%; State and Local Administration Expenditures: 0.65%; Net Cost 

of Health Insurance: 1.29%; Public Health Activity: 4.74%; Research: 1.48%; Structures and Equipment: 6.66%

~2016: Hospital care: 35.05%; Physician and Clinical Services: 12.31%; Other Professional Services:2.27%; Dental Services: 2.57%; Other Health, Residential, and Personal 

Care: 6.61%; Home Health Care 1.85%; Nursing Home Facilities and Continuing Care Retirement Communities: 6.02%; Prescription Drugs: 12.12%; Durable Medical 

Equipment: 2.06%; Other Non-Durable Medical Products: 2.79%; Federal Administration Expenditures: 1.72%; State and Local Administration Expenditures: 0.66%; Net Cost 

of Health Insurance: 1.26%; Public Health Activity: 4.66%; Research: 1.45%; Structures and Equipment: 6.61%

~2017: Hospital care: 35.01%; Physician and Clinical Services: 12.47%; Other Professional Services: 2.27%; Dental Services: 2.55%; Other Health, Residential, and Personal 

Care: 6.69%; Home Health Care 1.88%; Nursing Home Facilities and Continuing Care Retirement Communities: 5.82%; Prescription Drugs: 11.89%; Durable Medical 

Tennison et al. 2021  Health care’s response 
to climate change: a 

carbon footprint 

assessment of the NHS 

in England

England ~1990: 33.8 Mt CO2eq

~1991: 33 Mt CO2eq

~1992: 33.2 Mt CO2eq

~1993: 30.8 Mt CO2eq

~1994:30.3 Mt CO2eq

~1995:30.4 Mt CO2eq

~1996: 29.4 Mt CO2eq

~1997 29.3 Mt CO2eq

~1998: 27.8 Mt CO2eq

~1999: 28.2 Mt CO2eq

~2000:27.5 Mt CO2eq

~2001: 26.8 Mt CO2eq

~2002: 26.1 Mt CO2eq

~2003: 27 Mt CO2eq

~2004: 27.1 Mt CO2eq

~2005: 27.6 Mt CO2eq

~2006: 27 Mt CO2eq

~2007: 28.3 Mt CO2eq

~2008: 28.7 Mt CO2eq

~2009: 28.4 Mt CO2eq

~2010: 28.1 Mt CO2eq

~2011: 27.3 Mt CO2eq

~2012: 27.9 Mt CO2eq

~2013: 28.3 Mt CO2eq

~2014: 28.3 Mt CO2eq

~2015: 27.3 Mt CO2eq

~2016: 26.4 Mt CO2eq

~2017: 25.7 Mt CO2eq

~2018: 25.4 Mt CO2eq

~2019 25 Mt CO2eq

~1990: 0.709

~1991: 0.689

~1992: 0.696

~1993: 0.640

~1994: 0.629

~1995: 0.628

~1996: 0.603

~1997: 0.603

~1998: 0.57

~1999: 0.574

~2000: 0.558

~2001: 0.542

~2002: 0.526

~2003: 0.54

~2004: 0.54

~2005: 0.546

~2006: 0.529

~2007: 0.552

~2008: 0.554

~2009: 0.544

~2010: 0.535

~2011: 0.514

~2012: 0.522

~2013: 0.525

~2014: 0.515

~2015: 0.498

~2016: 0.478

~2017: 0.463

~2018: 0.454

~2019: 0.445

c.n. ~1990: Delivery of care: 47.93%; Supply Chain: 46.15%; Commissioned Healthcare: 0.56%; Travel: 5.62%

~1991: Delivery of care: 47.27%; Supply Chain: 46.06%; Commissioned Healthcare: 0.61%; Travel: 6.06%

~1992: Delivery of care: 45.81%; Supply Chain: 47.60%; Commissioned Healthcare: 0.60%; Travel: 5.99%

~1993: Delivery of care: 45.78%; Supply Chain: 46.75%; Commissioned Healthcare: 0.65%; Travel: 6.49%

~1994: Delivery of care: 46.20%; Supply Chain: 46.53%; Commissioned Healthcare: 0.66%; Travel: 6.93%

~1995: Delivery of care: 43.09%; Supply Chain: 49.01%; Commissioned Healthcare: 0.99%; Travel: 6.91%

~1996: Delivery of care: 44.03%; Supply Chain: 47.44%; Commissioned Healthcare: 1.02%; Travel: 7.17%

~1997: Delivery of care: 41.63%; Supply Chain: 50.51%; Commissioned Healthcare: 1.02%; Travel: 7.51%

~1998: Delivery of care: 44.96%; Supply Chain: 46.40%; Commissioned Healthcare: 1.08%; Travel: 7.91%

~1999: Delivery of care: 43.62%; Supply Chain: 47.16%; Commissioned Healthcare: 1.06%; Travel: 7.80%

~2000: Delivery of care: 41.45%; Supply Chain: 49.09%; Commissioned Healthcare: 1.09%; Travel: 8.36%

~2001: Delivery of care: 41.04%; Supply Chain: 49.25%; Commissioned Healthcare: 1.12%; Travel: 8.58%

~2002: Delivery of care: 40.61%; Supply Chain: 49.81%; Commissioned Healthcare: 1.15%; Travel: 8.43%

~2003: Delivery of care: 40.00%; Supply Chain: 49.63%; Commissioned Healthcare: 1.48%; Travel: 8.89%

~2004: Delivery of care: 37.27%; Supply Chain: 52.77%; Commissioned Healthcare: 1.48%; Travel: 8.49%

~2005: Delivery of care: 38.77%; Supply Chain: 50.72%; Commissioned Healthcare: 1.45%; Travel: 9.06%

~2006: Delivery of care: 38.15%; Supply Chain: 50.74%; Commissioned Healthcare: 1.48%; Travel: 9.63%

~2007: Delivery of care: 34.63%; Supply Chain: 54.42%; Commissioned Healthcare: 1.77%; Travel: 9.54%

~2008: Delivery of care: 33.10%; Supply Chain: 56.10%; Commissioned Healthcare: 1.74%; Travel: 9.06%

~2009: Delivery of care: 33.10%; Supply Chain: 56.69%; Commissioned Healthcare: 2.11%; Travel: 8.10%

~2010: Delivery of care: 30.96%; Supply Chain: 58.01%; Commissioned Healthcare: 2.49%; Travel: 8.90%

~2011: Delivery of care: 30.40%; Supply Chain: 57.14%; Commissioned Healthcare: 4.03%; Travel: 8.42%

~2012: Delivery of care: 31.54%; Supply Chain: 56.27%; Commissioned Healthcare: 3.94%; Travel: 8.24%

~2013: Delivery of care: 28.98%; Supply Chain: 57.95%; Commissioned Healthcare: 4.59%; Travel: 8.48%

~2014: Delivery of care: 27.86%; Supply Chain: 58.93%; Commissioned Healthcare: 4.29%; Travel: 8.57%

~2015: Delivery of care: 27.11%; Supply Chain: 60.44%; Commissioned Healthcare: 4.03%; Travel: 8.79%

~2016: Delivery of care: 26.52%; Supply Chain: 60.61%; Commissioned Healthcare: 3.79%; Travel: 9.09%

~2017: Delivery of care: 26.07%; Supply Chain: 61.09%; Commissioned Healthcare: 3.89%; Travel: 9.34%

~2018: Delivery of care: 25.20%; Supply Chain: 61.42%; Commissioned Healthcare: 3.94%; Travel: 9.45%

~2019: Delivery of care: 24.40%; Supply Chain: 62.40%; Commissioned Healthcare: 4.00%; Travel: 9.60%

Lenzen et al. 2020 The environmental 

footprint of health care: 

a global assessment

Global (189 countries) ~2000: Global: 1.70Gt CO2eq

~2001: Global: 1.70Gt CO2eq

~2002: Global: 1.76Gt CO2eq

~2003: Global: 1.87Gt CO2eq

~2004: Global: 1.87Gt CO2eq

~2005: Global: 1.92Gt CO2eq

~2006: Global: 1.98Gt CO2eq

~2007: Global: 2.04Gt CO2eq

~2008: Global: 2.04Gt CO2eq

~2009: Global: 1.98Gt CO2eq

~2010: Global: 2.10Gt CO2eq

~2011: Global: 2.14Gt CO2eq

~2012: Global: 2.19Gt CO2eq

~2013: Global:2.24Gt CO2eq

~2014: Global:2.29Gt CO2eq

~2015: Global:2.40Gt CO2eq; USA: 595.14Mt Co2eq; Japan: 

190.52Mt Co2eq; Germany: 64.01Mt Co2eq; China: 375.50Mt 

Co2eq; France: 24.84Mt Co2eq; UK: 42.31Mt Co2eq; Russia: 

219.64Mt Co2eq; Brazil: 103.28Mt Co2eq; Italy: 18.57Mt Co2eq; 

Canada: 43.09Mt Co2eq; Australia: 21.77Mt Co2eq; Spain: 

31.32Mt Co2eq; Netherlands: 13.38Mt Co2eq; Norway: 4.23Mt 

Co2eq; Belgium: 7.22Mt Co2eq; Mexico: 16.55Mt Co2eq; 

Argentina: 16.38Mt Co2eq; Austria: 6.60Mt Co2eq; Israel: 

6.65Mt Co2eq; Finland: 5.10Mt Co2eq; Poland: 13.20Mt Co2eq; 

South Korea: 24.88Mt Co2eq; Turkey: 11.95Mt Co2eq; 

Colombia: 5.08Mt Co2eq; Ireland: 3.91Mt Co2eq; Singapore: 

8.60Mt Co2eq; Portugal 4.84Mt Co2eq; Thailand 13.36Mt 

Co2eq; Iran: 39.31Mt Co2eq; Indonesia: 14.29Mt Co2eq; 

Denmark: 3.37Mt Co2eq; South Africa: 15.93Mt Co2eq; Chile: 

5.46Mt Co2eq; Greece: 4.00Mt Co2eq; New Zealand: 3.45Mt 

Co2eq; Czech Republic: 5.68Mt Co2eq; Taiwan: 10.49Mt Co2eq; 

Norway: 0.81; Sweden: 0.58; Switzerland: 0.76; USA: 1.86; Finland: 0.93; 

Australia: 0.91; Netherlands: 0.79; Germany: 0.78; Belgium: 0.64; Japan: 

1.49; Ireland: 0.83; Canada: 1.18; France: 0.37; Austria: 0.76; Israel: 0.82;  

Singapore: 1.55; Greenland: 76.99; UK 0.65; Denmark: 0.59; Italy: 0.31; 

New Zealand: 0.75; Spain: 0.67; Portugal: 0.46; Slovenia: 0.43; Curacao: 

15.44; Russia: 1.53; Malta: 0.55; Uruguay: 0.79; Greece: 0.36; Czech 

Republic: 0.54; Slovakia: 1.27; Estonia 0.65; Hungary: 0.3; Chile: 0.31; 

Brazil: 0.5; Argentina: 0.38; Latvia: 0.36; Lithuania: 0.45; Poland: 0.35; 

South Korea: 0.49; Romania: 0.29; Colombia: 0.11; Mexico: 0.13; Taiwan: 

0.45; Mauritius: 0.36; The former Yugoslav Republic of Macedonia: 0.36; 

Kazakhstan: 0.41; Turkey: 0.15; South Africa: 0.29; Thailand: 0.19; 

Malaysia: 0.25; China: 0.27; Georgia: 0.21; Iran: 0.50; Peru: 0.14; Ecuador: 

0.09; Kuwait: 0.39; Ukraine: 0.27; Paraguay: 0.14; Venezuela: 0.15; 

Phillippines: 0.05; Kenya: 0.04; Uzbekuistan: 0.11; Indonesia: 0.06; India: 

0.22; Viet Nam: 0.16

USA: 6.69%; Japan: 7.07%; Germany: 4.51%; China 3.1%; 

France: 3.19%; UK: 5%; Russia: 10.66%; Brazil: 3.11%; Italy: 

2.31%; Canada: 4.76%; Australia: 3.25%; Spain: 5.39%; 

Netherlands: 4.02%; Sweden: 4.46%; India: 7.79%; Switzerland: 

4.82%; Norway: 4.39%; Belgium: 3.45%; Mexico: 2.03%; 

Argentina: 3.88%; Austria: 4.54%; Israel: 4.99%; Finland: 

4.26%; Poland: 3.01%; South Korea: 2.8%; Turkey: 1.71%; 

Colombia: 2.35%; Ireland: 3.98%; Singapore: 3.40%; Portugal: 

4.83%; Thailand: 2.21%; Iran: 3.96%; Indonesia: 1.68%; 

Denmark: 3.78%; South Africa: 2.5%; Chile: 3.43%; Greece: 

2.48%;  New Zealand: 3.56%; Czech Republic: 3.08%; Taiwan: 

1.81%; Phillippines: 2.74%; Romania: 3.52%; Malaysia: 2.04%; 

Hungary: 2.91%; Peru: 4.39%; Ukraine: 3.3%; Slovakia: 2.75%, 

Kazakhstan: 2.24%; Uruguay: 5.97%; Kenya: 2.71%; Viet Nam: 

2.44%; Slovenia: 3.26%; Ecuador: 2.17%; Venezuela: 0.87%; 

Uzbekistan: 2.22%; Lithuania: 2.09%; Latvia: 3.72%; Estonia: 

3.26%: Georgia: 4.13%; Paraguay: 1.68%; The former Yugoslav 

Republic off Macedonia: 4.12%; Kuwait: 1.45%; Malta: 3.41%; 

Mauritius: 3.36%; Caracao: 6.99%; Kyrgyzstan: 3.13%

 -
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Steenmeijer et al. 2022 The environmental 

impact of the Dutch 

health-care sector 

beyond climate change: 

an input–output analysis

Netherlands 17575 kt CO2eq c.n. 7,30% Scope 1 (Operational impacts (including anaesthetic gases)): 9,0%; Scope 2 (total): 11,1%, Scope 2 (Electricity): 10,5%, Scope 2 (Steam and hot water supply) 0,6%; Scope 3 

(total): 79,9%, Scope 3(Coal & petroleum): 1,1%, Scope 3(Construction): 1,5%, Scope 3(Electrical, electronic &measuring equipment): 7,6%, Scope 3(Food, tobacco & 

agricultural products): 5,8%, Scope 3(Furniture & timber): 0,1%, Scope 3(General and special machinery): 1%, Scope 3(Metal products): 0,3%, Scope 3(Minerals & metals): 

0,6%, Scope 3(Natural gas & gaseous fuels): 0,6%, Scope 3(Non-metallic mineral products): 0,3%, Scope 3(Paper products): 1,1%, Scope 3(Pharmaceuticals & chemical 

products): 41,2%), Scope 3(pMDI propellant releases): 0,4%, Scope 3(Private travel by patients & visitors (3,3%), Scope 3(Services): 6,7%, Scope 3(Textile): 0,4%, Scope 

3(Transport):3,7%, Scope 3(Transport equipment): 0,1%, Scope 3(Waste management % disposal): 1,6%, Scope 3(Water distribution): 0,2%, Scope 3(Private travel by 

patients and visitors): 2%

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2023-078464:e078464. 14 2024;BMJ Open, et al. Keil M


