
Notes on personal carbon footprint calculators  

Corporate carbon footprint reports 

The international guidance on how an organisation can estimate its greenhouse gas (GHG) emissions 
is laid down in the GHG Protocol Corporate Standard at https://ghgprotocol.org/corporate-standard. 
The organisation might be required to report scope 1 and scope 2 emissions and advised to report 
scope 3 emissions, where: 

• Scope 1 (direct) emissions are those that are caused by the use of GHG emitters that the 
organisation owns or controls. Hence the use by the organisation of its gas heaters and 
petrol vehicles causes scope 1 emissions. 

• Scope 2 (energy indirect) emissions are those that are caused by the purchase and use of 
electricity, heat, steam and cooling. Hence the use by the organisation of its electric heaters 
and electric vehicles causes scope 2 emissions. 

• Scope 3 (other indirect) emissions are those that are not scope 2 emissions and that are 
caused by the use of GHG emitters that the organisation does not own or control. Hence the 
production and transport of the gas and petrol that the organisation then purchases and 
uses causes scope 3 emissions of the organisation, as do the transmission and distribution 
(T&D) of the electricity, and the supply and treatment of the water, that the organisation 
then purchases and uses. There are many other possible causes of the scope 3 emissions, 
such as crop growing, rail travel, equipment manufacture and internet access. 

Though scope 3 emissions might have causes within a particular organisation, they are not 
necessarily reported by the organisation: they can be reported by a different organisation in the 
chain of users. However, they can affect the choices of suppliers and customers made by the 
organisation. 

The causes of GHG emissions (or ‘GHG causes’) can be related to the emissions themselves by 
applying conversion factors (or ‘carbon intensities’) which indicate the weights of emissions that 
result from unit quantities of the GHG causes; for instance, a conversion factor for the use of a petrol 
vehicle might state what weight of emissions would result from combusting enough petrol to carry 
someone 1 km. Conventions make weights of gases other than carbon dioxide correspond with 
weights of carbon dioxide.  

An organisation would apply the conversion factors at https://www.gov.uk/government/collections/
government-conversion-factors-for-company-reporting in the UK. These are defined annually for 
energy, water, transport, business hotel stays, raw materials use and waste disposal in more detail 
than is typically exploited in personal carbon footprint calculators. 

Conversion factors are also sometimes derived for other effects on the environment, such as water 
usage and land usage, as well as for GHG emissions. 

Scopes in personal calculators 

Personal carbon footprint calculators, which estimate the emissions having GHG causes under 
personal control, implicitly make distinctions between scopes that are very similar to those made in 
corporate carbon footprint reports. However, if they are used to share the carbon budget of a 
country among its inhabitants, not its organisations, they should count all the emissions that have 
causes which might be seen as due to an inhabitant, irrespective of the extent of personal control. 

To avoid counting some emissions twice, control (including control by renting) should be given 
priority over ownership in the definitions of the scopes. Indeed “control” itself needs more detail in 
specific cases, as control might be partial or total and financial or operational.  

 

https://ghgprotocol.org/corporate-standard
https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting
https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting


Classes in personal calculators 

Personal carbon footprint calculators typically put GHG causes in classes that correspond to different 
human needs or wants. Some of these classes might be split, so that in each class there is the same 
method of deriving conversion factors and the same personal control over the GHG causes.  

The classes in this note are labelled ‘diet’, ‘housing’, ‘transport’. ‘goods’, ‘services’ and ‘society’. The 
first three of these represent different sets of needs or wants; the second three are separated 
according to methods of deriving conversion factors or personal controls over the GHG causes. Here: 

• The diet class comprises materials that are intended for eating or drinking. 

• The housing class comprises at least electricity supply, gas supply, water supply and water 
treatment.  

• The transport class comprises at least both public transport and private transport by land, 
sea or air. 

• The goods class comprises materials that are not intended for eating or drinking. 

• The services class comprises activities that are not financed from taxes. 

• The society class comprises activities that are financed from taxes. 

GHG causes in the housing class are assumed to be the shared responsibility of all household 
members, so in calculations of personal carbon footprints the corresponding emissions are divided 
according to the household size. Other GHG causes are taken to be specific to the person concerned. 

Estimations by personal calculators 

Not all of the calculators describe what calculations are performed or how the conversion factors are 
derived. One that does so well is https://zero.giki.earth at https://giki.earth/methodology; for some 
others the calculations have needed to be inferred for this note from results given by the calculators. 

Making calculators offer both simple uses and accurate results is not easy. Accordingly, particularly 
for the housing and transport classes they may provide choices between ‘group estimates’ and 
‘point estimates’, where: 

• Group estimates require the user to identify characteristics (such as “vegan”, “occupant of 
partly insulated single bedroom flat” or “owner of small car”) which allow a pre-defined 
user-independent average to be selected. 

• Point estimates require the user to state figures (such as “eating 0.3 kg of vegetables per 
day”, “needing 4000 kWh of gas per year” or “driving 80 km per week”) which can be 
multiplied by conversion factors for appropriate units (such as “kg”, “kWh” or “km”). 

A group estimate might be more appropriate than a point estimate that does not consider all the 
main GHG causes; for instance, failing to take into account goods such as paper or services such as 
internet access could make a point estimate too low. 

For preference, conversion factors are based on intrinsic properties of the GHG causes (such as the 
weight eaten, the energy needed or the distance driven); for instance, for specific foods in the diet 
class there are conversion factors based on the weights of the foods eaten, at 
https://www.sciencedirect.com/science/article/abs/pii/S0959652616303584. However, conversion 
factors may be based on prices where there is inadequate data for unit quantities of the GHG causes 
or the user is unlikely to think in terms of unit quantities. This is especially common for the diet, 
goods and services classes, which can apply the conversion factors for household GHG causes at 
https://www.gov.uk/government/statistics/uks-carbon-footprint in association with the survey 
results for household expenditure at https://www.ons.gov.uk/peoplepopulationandcommunity/
personalandhouseholdfinances/expenditure. 

https://zero.giki.earth/
https://giki.earth/methodology
https://www.sciencedirect.com/science/article/abs/pii/S0959652616303584
https://www.gov.uk/government/statistics/uks-carbon-footprint
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https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/expenditure


Differences between personal calculators 

Some of the calculators depend on conversion factors that appear to be quite old, in that they do 
not reflect current prices or, more importantly, the current mixture of renewable and non-
renewable electricity generation; in addition they differ in their attitudes to whether generation by 
biomass combustion or by nuclear fusion is “renewable”. Those calculators generally provide rather 
higher estimates of the GHG emissions associated with housing than does https://zero.giki.earth. 

The choice of conversion factors may be limited if the same calculations are to be performed for 
several different countries (as is so, for example, for https://hotorcool.org/1-5-degree-lifestyles-
report). The estimates for the UK may then be less accurate than they could be. 

Several of the calculators omit from their classes some GHG causes that appear to be included in 
their scopes. For instance: 

• Many omit water supply and water treatment (which are placed in the housing class in this 
note). 

• Many omit waste disposal (which is placed in the housing class in this note). 

• Most omit house construction (which is omitted from this note, for uniformity). 

• Most omit voluntary investments through saving, insurance purchase, pension contribution 
and other GHG causes (which are omitted from this note, for uniformity).  

Besides differing in details of the classes the calculators also differ in the system within which the 
GHG causes are regarded as under personal control. They generally take account of at least the 
scope 1 and scope 2 emissions associated with the user, including those that arise in the use of the 
diet, goods and services that the user purchases. They also try to take account of the scope 3 
emissions that arise in the provision of the diet, goods and services that the user purchases. 
However: 

• Most exclude all GHG causes in the society class, such as health, education, welfare 
provision, infrastructure construction and defence. 

• Most exclude well-to-tank (WTT) GHG causes relating to the production and transport of 
final fuels, such as gas and petrol, obtained from primary ones. 

Though the figures used by https://hotorcool.org/1-5-degree-lifestyles-report might include WTT as 
intended they match better those from other calculators that exclude WTT. In fact, with the 
exception of https://app.pawprint.eco, the calculators do not take account of the scope 3 emissions 
that arise from the production and transport of final fuels. Instead they follow the GHG Protocol 
Corporate Standard at https://ghgprotocol.org/corporate-standard and use the conversion factors at 
https://www.gov.uk/government/collections/government-conversion-factors-for-company-
reporting. Hence they provide much lower estimates of the GHG emissions associated with housing 
than does https://app.pawprint.eco, which covers much besides WTT, follows the GHG Protocol 
Corporate Value Chain (Scope 3) Standard at https://ghgprotocol.org/standards/scope-3-standard 
and uses the conversion factors at https://www.gov.uk/government/statistics/uks-carbon-footprint.  
 
Arguably the choice of whether to take account of these scope 3 emissions is like the choice 
between using marginal conversion factors (which relate to the effect of adding an extra user when 
a GHG emitter is already well used) and using general conversion factors.  
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Choices of personal calculators 

People who want only rough estimates of their GHG footprints, obtained by taking them to be 
characterised as members of groups, can choose between several calculators. Even so, some of the 
calculators require details of the GHG causes in some classes; for instance, 
https://www.carbonfootprint.com/calculator.aspx makes very simple distinctions between diet 
preferences but requests details of spending on goods and services. Perhaps the calculators 
requiring least detail are https://www.carbonindependent.org and https://footprint.wwf.org.uk/#/. 

People who want to understand how or whether they can reduce their GHG footprints will not be 
content with such rough estimates. They might want to provide more details for some or all of the 
GHG causes and gradually refine rough estimates into detailed ones. The only calculator to permit 
this throughout is https://zero.giki.earth. There are omissions from the goods and services that can 
be considered in its detailed estimates; for instance, among them it does not mention vehicles, 
paper materials, kitchen utensils, garden tools, furnishings, child equipment, child care, adult care or 
professional services. However, overall it allows more thorough examination of GHG causes than do 
any of the other calculators. Moreover, it has more complete documentation of its method, at 
https://giki.earth/methodology, than do the others, and it considers water usage and land usage as 
well as GHG emissions. 

The main potential disadvantages of https://zero.giki.earth are that: 

• It excludes all GHG causes in the society class, such as health, education, welfare provision, 
infrastructure construction and defence. The conversion factors at 
https://www.gov.uk/government/statistics/uks-carbon-footprint and the tax accounts at 
https://www.gov.uk/government/statistics/local-authority-capital-expenditure-and-receipts-

in-england-2017-to-2018-final-outturn imply that taking these GHG causes into account adds 
annual GHG emissions of between 0.81 and 1.43 tonnes per person, depending on which 
taxes are seen as falling on people (as opposed to businesses). 

• It excludes well-to-tank (WTT) GHG causes relating to the production and transport of final 
fuels, such as gas and petrol, obtained from primary ones. The conversion factors at 
https://www.gov.uk/government/statistics/uks-carbon-footprint and the conversion factors at 

https://www.gov.uk/government/collections/government-conversion-factors-for-company-
reporting imply that taking these GHG causes into account multiplies the GHG emissions 
attributed to gas and petrol by approximately 150% and 250% respectively.  

The exclusion of these GHG causes by https://zero.giki.earth might be justified on the ground that 
there is no personal control over them (though there is some collective control, through markets 
and elections); yet the same justification could be applied to excluding flying, which happens 
irrespective of whether any one person boards the planes. People who want these GHG causes to be 
taken into account can use https://app.pawprint.eco, but they will need to be content with fairly 
rough estimates for some other GHG causes.  

Both https://zero.giki.earth and https://app.pawprint.eco have apps for phones and are ‘gamified’: 
they aim to encourage their users to reduce emissions by following hints, scoring points and perhaps 
competing. People who merely want detailed calculations might find the resulting user interfaces 
rather tiresome. 
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Results from personal carbon footprint calculators 

calculator method country class emissions 
for a single 
person 
household 
(tonnes) 

main GHG causes included 
in scopes but omitted  from 
classes 

main GHG causes excluded 
from scopes 

persons per 
household 

emissions 
per person 
(tonnes) 

https://www.cat.org.UK/la
uras-larder/#/LL-input-data 

https://en.cat.org.UK/laura
s-larder/#/LL-results 

UK diet 
housing 
transport 
goods 
services 
society 

1.70 
- 
- 
- 
- 
- 

  
all causes 
all causes 
all causes 
all causes 
all causes 

1 
2 
3 
4 

1.70 
1.70 
1.70 
1.70 

http://www.carbon-
calculator.org.uk 

http://www.carbon-
calculator.org.uk 

UK diet 
housing 
transport 
goods 
services 
society 

- 
5.28 
0.24 

- 
- 
- 

 
works, water, waste 
 

all causes  
well-to-tank causes 
well-to-tank causes  
all causes 
all causes 
all causes 

1 
2 
3 
4 

5.52 
2.88 
2.00 
1.56 

https://zero.giki.earth https://giki.earth/methodol
ogy 

UK diet 
housing 
transport 
goods 
services 
society 

1.08 
4.50 
0.22 
0.36 
0.25 

- 

 
works 
 
vehicles, paper 
restaurants 

 
well-to-tank causes 
well-to-tank causes  
 
 
all causes 

1 
2 
3 
4 

6.41 
4.25 
3.53 
3.17 

https://app.pawprint.eco https://uploads-
ssl.webflow.com/6076eb6f
757c58ce32d74f6c/61388f
ddca9036c1f4329b7f_Pawp
rint_Methodology.pdf 

UK diet 
housing 
transport 
goods 
services 
society 

1.40 
8.30 
0.50 
0.60 
0.20 
1.70 

item and source details 
works 
 
appliances, vehicles, paper 
item details 

 1 
2 
3 
4 

12.70 
8.55 
7.17 
6.48 

https://www.carbonfootpri
nt.com/calculator.aspx 

https://www.carbonfootpri
nt.com/calculatorfaqs.html 

UK diet  
housing 
transport  
goods 
services 
society 

0.73 
4.80 
0.19 
0.63 
0.45 

- 

item and source details 
works, water, waste 
 
appliances  

 
well-to-tank causes 
well-to-tank causes  
 
 
all causes 

1 
2 
3 
4 

6.80 
4.40 
3.60 
3.20 



 
 

https://hotorcool.org/1-5-
degree-lifestyles-report 

https://hotorcool.org/1-5-
degree-lifestyles-report 

UK diet  
housing 
transport  
goods 
services 
society 

0.58 
4.69 
0.36 
0.24 
0.21 

- 

source details  
waste 
 
appliances, vehicles, paper 
hotels 

 
well-to-tank causes 
well-to-tank causes 
 
 
all causes 

1 
2 
3 
4 

6.08 
3.74 
2.96 
2.57 

https://www.carbonindepe
ndent.org 

https://www.carbonindepe
ndent.org/15.html 

UK diet  
housing 
transport  
goods & 
services 
society 

1.19 
5.25 
0.24 
1.19 

 
1.10 

item details 
works, water, waste 
 
item details 
item details 

well-to-tank causes 
well-to-tank causes 

1 
2 
3 
4 

8.97 
6.34 
5.47 
5.04 

https://footprint.wwf.org.u
k/#/ 

https://footprint.wwf.org.U
K/#/methodology 

UK diet  
housing 
transport  
goods & 
services 
society 

1.38 
4.36 
2.18 
2.18 

 
2.75 

Item and source details 
item details 
 
vehicles, paper 
item details 

well-to-tank causes 
well-to-tank causes 

1 
2 
3 
4 

12.85 
10.67 

9.94 
9.58 

https://www.nature.org/en
-us/get-involved/how-to-
help/carbon-footprint-
calculator 

https://ndownloader.figsta
tic.com/files/3968062 

US diet  
housing 
transport  
goods 
services 
society 

2.00 
4.00 
0.80 
0.40 
0.80 

- 

 
works, waste 

 
 
 
 
 
all causes 

1 
2 
3 
4 

8.00 
6.00 
5.34 
5.00 

https://www.footprintcalcu
lator.org/home/en 

https://www.footprintnetw
ork.org/resources/data 

US diet  
housing 
transport  
goods 
services 
society 

1.00 
3.50 
0.34 
0.14 
0.82 

- 

item details 
works, gas, water, waste 
 
item details 
item details 

 
 
 
 
 
all causes 

1 
2 
3 
4 

5.80 
4.20 
3.60 
3.40 

https://www.conservation.
org/carbon-footprint-
calculator/#/ 

https://www.conservation.
org/carbon-footprint-
calculator/#/ 

US diet  
housing 
transport  
goods & 
services 
society 

1.50 
5.93 
0.31 
2.40  

 
2.00 

item details 
gas, water, waste 
 
item details 
item details 

 1 
2 
3 
4 

12.14 
9.17 
8.18 
7.69 


