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Introduction
The UN has warned we have until 2030 to prevent global temperatures exceeding 1.5°C
above pre-industrial temperatures. Beyond this temperature the risk of flooding, extreme
heat, intense rain and strong winds will increase significantly. This urgency has been reflected
in the term 'climate emergency', which captures the existential threat climate change poses to
the future of our planet, children and grandchildren. In response to this threat the Portsmouth
Climate Action Board was established in 2019. The Board is an independent partnership
between businesses, groups and institutions; with the task to reduce carbon emissions in
Portsmouth.
Local businesses play an important role in reducing carbon emissions. They have the power to
both reduce their own emissions and also influence the emissions of the entire city. The
majority of SMEs have already taken steps to make their business environmentally friendly.
And almost two-thirds of SMEs think the move to a greener economy would be positive for
their business. This is not only important for the planet, it is increasingly important to
customers and clients. A recent poll found that 89% of Portsmouth residents expected
businesses to address issues around climate change. This concern for sustainability and
responsibility has further increased since the pandemic and lockdown in 2020. As an
independent body the Portsmouth Climate Action Board is therefore looking to support local
businesses in reducing their emissions and showcase their achievements to the people of
Portsmouth.
As part of this aim we have created this series of toolkits to support local businesses in
recording and reducing their carbon emissions. This first toolkit will outline how to conduct a
very straight-forward carbon audit. While some organisations offer a thorough assessment of
emissions, this can be expensive and time consuming. Therefore, this audit is designed to be
a compromise between cost, time and accuracy. You can provide specific details and actions,
or just input your yearly spend on gas, electricity and transport. This carbon audit will
consequently act as an initial baseline for future actions. By recording and reviewing your
carbon emissions you can take the first steps in carbon reduction and demonstrate to your
customers you are committed to climate action.

Deloitte, 2020 - Shifting sands: How consumer behaviour is embracing sustainability
Google Consumer Insights, 2020 - How data is making the business case for sustainable fashion
University of Portsmouth, 2019 - Revolution Plastics Red Brick Consumer Survey
The Entrepreneurs Network, 2020 - Green Entrepreneurship

Step 1 - Electricity
In 2018 Portsmouth businesses emitted over 142,000 tonnes of CO2 from electricity use, this
is enough to fill over 28,000 hot air balloons. The average small business uses 15,000-25,000
kWh of electricity a year, costing £2,367-£3,660 and emitting 3,834-6,390 kgCO2e. (The ‘e’ on
CO2e stands for equivalent. As there are numerous greenhouse gases, like methane and
nitrous dioxide, a formula is used to convert these into the equivalent amount of CO2.)
You can measure your carbon footprint using either your direct kWh usage or your yearly
spend on electricity. To measure your own carbon footprint from electricity you will need to
work out how many kilowatts (kWh) of electricity your business uses a year. The easiest way
to find this is by checking your utility bill.
Kilowatts used
Depending on your supplier your kWh for the year may be provided in a yearly summary, or
you may need to add up the monthly amount over the 12 months. To convert kWh to CO 2e
emissions multiply the electricity kWh by 0.2556. For example, 15,000 (kWh) x 0.2556
(electricity conversion factor) = 3,834 (kgCO2e), alternatively you can use the calculator on
www.carbontrust.com/resources/sme-carbon-footprint-calculator.
Spend on electricity
If you cannot find the kWh you use each year you can find an approximation using your total
spend. The average cost per kWh of electricity is 15.8p, therefore you can divide your yearly
bill by this kWh cost. For example, 2,370 (£ spent a year) ÷ 0.158 (cost per kWh) = 15,000
(kWh). This can then be converted to CO2e using the formula in Box A.

Electricity - Box A
kWh for the year
kWh

x

Conversion factor
0.2556

Total kgCO2e
=

If you do not know your kWh usage use Box B
Electricity - Box B
£ spent a year
£ Spent

÷

Cost per kWh
0.158

Total kWh
=

Once you have found your total kWh, input the number into Box A above

Step 2 - Gas
In 2018 Portsmouth businesses emitted over 78,000 tonnes of CO2 through their use of gas;
to offset this we would need to plant over 75,000 trees a year. The average small business
uses between 15,000-30,000 kWh of gas a year, costing £820-£1458 and emitting 1,839-5,516
kgCO2e.
You can measure your carbon footprint using either your direct kWh usage, or estimate it
using your yearly spend on gas. To measure your own carbon footprint from gas you will
need to work out how many kilowatts (kWh) of gas your business uses a year. The easiest way
to find this is by checking your utility bill.
Kilowatts used
Depending on your supplier your kWh for the year may be provided in a yearly summary, or
you may need to add up the monthly amount over the 12 months. To convert gas kWh to
CO2e emissions multiply the gas kWh by 0.18385, for example 30,000 (kWh) x 0.18385
(conversion factor) = 5,515.5 (kgCO2e), alternatively you can use the calculator on
www.carbontrust.com/resources/sme-carbon-footprint-calculator.
Spend on gas

If you cannot workout how many kWh you use each year you can find an approximation using
your total spend. The average cost per kWh of gas is 5.5p, therefore you can divide your
yearly bill by this kWh cost. For example, 1,650 (£ spent a year) ÷ 0.055 (cost per kWh) =
30,000 (kWh). This can then be converted to CO2e using the formula in Box C.

Gas - Box C
kWh for the year
kWh

x

Conversion factor
0.18385

Total kgCO2e
=

If you do not know your kWh usage use Box D
Gas - Box D
£ spent a year
£ Spent

÷

Cost per kWh
0.055

Total kWh
=

Once you have found your total kWh, input the number into Box C above

Step 3 - Transport
In 2018 over 289,000 tonnes of CO2 was emitted by road transport in Portsmouth. Despite
being one of the flattest, most condensed and temperate cities in the UK, road transport
emissions are greater than larger cities like Southampton, Brighton and Oxford. The average
petrol car travelling 5,000-10,000 miles a year will burn 725-1250 litres of petrol, costing £700
-£1,450 and emitting 1,381-2,761 kgCO2e. There are three ways to measure transport
emissions; by measuring the litres of fuel purchased, miles driven or money spent on fuel.
Litres of fuel
The most accurate way to measure transport emissions is to use the amount of petrol or
diesel used each year. To convert 1 litre of petrol to kgCO2e multiply it by 2.20904, for
example 1,250 (litres) x 2.20904 (petrol conversion factor) = 2,761.3 (kgCO2e). To convert 1
litre of diesel to kgCO2e multiply it by 2.59411, for example 800 (litres) x 2.59411 (diesel
conversion factor) = 2,075.3 (kgCO2e).
Mileage
If you do not keep track of the litres of fuel used you can also estimate your emissions using
the distance travelled each year. Driving 1 mile in an average car will emit 0.285 kgCO 2e.
Therefore, to find the approximate emissions for the year multiply the total mileage by 0.285,
for example 7000 (miles) x 0.285 (kgCO2e) = 1,995 (kgCO2e). For more accurate results you
can use the table below to match the type of vehicle to the average kgCO2e emitted per
mile.

Type of vehicle

Petrol
kgCO2e
per mile

Diesel
kgCO2e
per mile

Hybrid
kgCO2e
per mile

Electric
kgCO2e
per mile

Moped/scooter (eg Suzuki Address)

0.136

Motorbike (eg Yamaha R6)

0.166

Small car (eg Citroen C1)

0.247

0.229

0.169

0.089

Medium car (eg Honda Civic)

0.309

0.275

0.175

0.089

Large car (eg BMW X3)

0.455

0.337

0.212

0.089

Van (eg Ford Transit)

0.447

Spend on petrol or diesel
How much you spend on fuel can also be used to approximate how many litres of fuel you
use. Petrol and diesel costs an average of 118.4p per litre, so you will need to divide the total
spend by the cost per litre. For example 927.2 (£ spent a year on fuel) ÷ 1.184 (average cost
of petrol/diesel per litre) x 2.40158 (average fuel conversion factor) = 1,880.7 (kgCO2e).

Step 3 - Transport
Transport - Box E
Litres of petrol
Petrol

x

Conversion factor
2.20904

x

Conversion factor
2.59411

Total kgCO2e
=

Transport - Box F
Litres of diesel
Diesel

=

Total kgCO2e

If you do not know the litres of fuel used, use Box G and the table on the previous page

Transport - Box G
Mileage
Yearly mileage

kgCO2e per mile
x

Total kgCO2e
=

If you do not know your litres of fuel or mileage use Box H

Transport - Box H
£ spent a year on petrol
and/or diesel
£ spent

Average cost
Conversion
per litre
factor
÷
1.184
x
2.40158 =

Total
kgCO2e

Step 4 - Commuting
Everyday over 50,000 cars drive into Portsmouth, and 180,000 car journeys are made within
the city. About 1 in 5 cars on the road are travelling less than 1 mile (up to a 20 minute walk)
and about half of the cars on the road are travelling less than 2 miles (up to a 10 minute bike
ride).
To approximate the emissions caused by staff members commuting to the workplace you will
need to find out how everyone travels, how far they travel and then multiply that by the
kgCO2e per mile. For example, 4 (miles round trip distance to work and back) x 233 (days
commuting a year) x 0.238 (kgCO2e per mile by small car) = 221.8 (kgCO2e a year). Once each
employee has listed how far they travel to work and back, and by what mode, input the data
into Box I. You will then need to add up the emissions for each member of staff to find the
total emissions caused by commuting for the year.
Mode of transport

Approximate kgCO2e per mile

Walk

0

Cycle

0

Train

0.041

Bus

0.050

Electric car (eg Mini Electric)

0.089

Moped/scooter (eg Suzuki Address)

0.136

Motorbike (eg Yamaha R6)

0.166

Hybrid (eg Kia Niro)

0.212

Small car (eg Citroen C1)

0.238

Medium car (eg Honda Civic)

0.292

Large car (eg BMW X3)

0.396

Van (eg Ford Transit)

0.447

Average days commuting a week

Equivalent days commuting a year

1 day a week

46 days a year

2 days a week

93 days a year

3 days a week

139 days a year

4 days a week

186 days a year

5 days a week

233 days a year

6 days a week

279 days a year

7 days a week

335 days a year

Step 4 - Commuting
Commuting - Box I
Round trip
distance
Distance, days, vehicle

Days travelling to
work a year
x

kgCO2e per
mile
x

Total
kgCO2e
=

Commuting - Box J
Walk

Small car (eg Citroen C1)

Electric car

Cycle

Medium car (eg Honda Civic)

Moped/scooter

Train

Large car (eg BMW X3)

Motorbike

Bus

Van (eg Ford Transit)

Hybrid (eg Kia Niro)

Staff member

How far do you travel to
work and back?
(to the nearest half mile)

How do you travel to
How many days a
work? (please use an
week do you travel
option from the list
to work?
above)

Step 5 - Results
Once you have completed steps 1 to 4 you can add up the results to find the overall carbon
footprint of your business. However, if you are unable to complete step 4 (commuting) you
can still just report on steps 1 to 3. To keep this audit tool as straight forward as possible
some assumptions have been made for emissions and usage. Although these results will not
be 100% accurate, they will still be useful to show which actions cause the most emissions
and what areas should be tackled to reduce emissions.
For example, while a carbon audit will record the emissions from driving a car, it does not
include the carbon emitted to build the car in the first place. The total embodied emissions to
manufacture an average car ranges from 15,000-20,000 kgCO2e. Assuming the car is replaced
after 10 years this would workout at an additional 1,500-2,000 kgCO2e per year, roughly equal
to the emissions from driving the car.
Another variable to be mindful of is the year the data is recorded. The year 2020 will look very
different to other years. Therefore it would be preferable to also record the emissions from
previous years and compare the results. Depending on how you record your financial
accounts it may also be easier to record the financial year instead of the calendar year.
Once you have completed your carbon audit please email your results to the Portsmouth
Climate Action Board through Tristan Thorn (climateaction@portsmouthcc.gov.uk). Your
results will be kept confidential, but we will use them to track the city’s progress in becoming
net-zero. Please also get in contact if you would like any support completing this form, or to
find out more about climate change and carbon emissions.

Step 5 - Results
kgCO2e

Calculation Method

Scope 1
Gas

£ spend or kWh used

Transport

Litres of fuel, mileage or £ spend

Scope 2
Electricity

£ spend or kWh used

Scope 3
Commuting

N/A

Total kgCO2e

Glossary
Scope 1

Scope 2

Scope 3

Direct emissions from sources
owned by the organisation.

Indirect emissions from
sources purchased by
the organisation.

Other indirect emissions not
owned by the organisation.

