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Welcome

We provide easy and convenient 
mobility, improving quality of 
life by connecting people 
and communities.

FirstGroup is a leading private 
sector provider of public transport. 
Our services are a vital part of 
society – transporting customers 
for business, education, health, 
social and leisure purposes. 

Our businesses are at the heart of 
our communities and the essential 
services we provide are critical to 
delivering wider economic, social 
and environmental goals.
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Executive summary 
Message from our Chairman
We have always been proud of the critical role that our business plays 
at the heart of our communities. The essential services we provide 
are crucial to delivering wider economic, social and environmental 
goals. The UK Government recognises the importance of public 
transport in helping to address the challenges of climate change  
and, in July 2021, released its Transport Decarbonisation Plan  
titled ‘A better, greener Britain’ to support the UK transport sector’s 
pathway to net-zero.

Our services make an important contribution to society’s response 
to the climate emergency:

	■ firstly, by facilitating a modal shift of passengers out of private cars 
and short-haul flights and onto public transport, because the per 
passenger kilometre emissions of a typical train or double-decker 
bus today are significantly lower than for other modes of transport

	■ secondly, by transitioning to a zero emission fleet and supporting a 
commensurate growth in green jobs and skills, manufacturing and 
sustainable innovation such as vehicle-to-grid power

Our strategic sustainability framework ‘Mobility Beyond Today’ 
includes our commitments to transition to a zero emission bus fleet 
by 2035, and to support the UK Government’s goals to remove all 
diesel-only trains from service by 2040 and deliver a net-zero railway 
network by 2050. 

Last year, we became the first public transport operator in the UK to 
formally commit to setting a science-based target aligned with limiting 
global warming to 1.5°C and to reaching net-zero emissions by 2050 
or earlier. One example of how we are accelerating the transition to 
a net-zero world is our Caledonia bus depot in Glasgow, the UK’s 
largest electric vehicle charging hub in the UK. Thanks to a new 
substation, the depot will soon be able to double its current 
charging capacity to 300 vehicles.

In 2021, at the UN Climate Change Conference of the Parties 
(COP26) held in Glasgow, FirstGroup was proud to show how we 
are playing our part in the transition to net-zero and in creating the 
transport solutions of the future.

First Bus operated the official COP26 delegates shuttle between 
Glasgow city centre and the conference – a fleet of 22 fully electric 
buses built in Scotland, while also announcing a new partnership 
with Hitachi Europe to provide bus batteries ‘as a service’ for First 

Glasgow’s electric fleet and smart charging software, as well as 
collaborating on other low carbon technology such as solar panels 
and battery energy storage solutions for the site.

In First Rail, Avanti worked with Eurostar and other European  
partners to run a special ‘Climate Train’, taking influential leaders  
and industry dignitaries to Glasgow. We also joined forces with  
some of Scotland’s leading companies to launch the Scottish 
Business Climate Collaboration (SBCC), a new climate action  
initiative to accelerate the just transition to a net-zero future.

Sustainability is a shared goal and achieving it will depend,  
amongst other things, on a collaborative approach, innovative 
technology and new ways of living and working.

During the year, we worked closely with local authority partners  
to secure £56.6m of public funding through the Zero Emission Bus 
Regional Area (ZEBRA) scheme in England and through the Scottish 
Zero Emission Bus (ScotZEB) Challenge Fund in Scotland. This will 
be deployed to further expand our fleet of electric buses in places 
including York, Leeds, Norwich, Leicester, Portsmouth, Glasgow 
and Aberdeen.

We will also invest £61.7m of our own funds alongside this, to 
purchase 267 new electric buses over the next two years.

In First Rail, our GWR business is partnering with manufacturer 
Vivarail to trial a new charging technology on a battery-only train. 
Fast charge equipment will be installed at West Ealing station in the 
coming months and tested with a battery-only train, first showcased 
at the COP26 conference.

We also launched Lumo in October last year, a fully electric service 
between London and Edinburgh, aimed at supporting modal shift 
from air to rail. With rail travel already generating six times fewer 
carbon emissions than air travel, the Lumo services offer customers 
a more carbon-efficient alternative to flying.

These are important achievements, which we need to build on to 
drive continuous progress. This report sets out our performance 
towards our ambitious sustainability goals and should be read 
alongside our Annual Report and Accounts 2022. The report now 
contains only UK specific data compared to previous years, since 
the sale of our three North American businesses. All historical 
numbers in this report have therefore been re-baselined to 
account for UK operations only.

“Our ambition is to be the partner of 
choice for innovative and sustainable 
transport, and our sustainability 
agenda goes to the heart of who  
we are and what we do as an 
organisation. We have a critical  
role in creating a connected, healthy, 
zero carbon world, contributing to 
local prosperity and growth, reducing 
congestion on the roads, improving 
air quality and helping to reduce 
carbon emissions.”

David Martin Chairman
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Mobility Beyond Today is our Group-wide 
strategic framework for sustainability.  
It sets out our three focus areas – to  
drive innovation for our customers, be  
the partner of choice for low and zero 
emission transport, and support 
our people.

We are committed to simple and transparent disclosure 
of our sustainability performance and report progress 
on an annual basis. Please see our Annual Report and 
Accounts 2022 for more information on our ‘Mobility 
Beyond Today’ priorities and our progress to date, as 
well as our approach to corporate governance and 
risk management, decarbonisation, social value, 
community investment, employee engagement,  
safety, ethics and human rights.

Alongside our Annual Report, this Environmental 
Performance Report provides a more detailed 
breakdown of how our business is performing across 
16 environmental metrics covering carbon, energy, 
water and waste, and explains the methodology 
behind our calculations. It also includes for the first 
time some examples of biodiversity initiatives taking 
place across FirstGroup. 

These are key metrics we use to monitor progress and 
drive continuous improvement, and they are important 
disclosures for our investors, partners, employees and 
customers. Given the nature of our business and the 
ambitious goals we have set around decarbonisation, 
we have our greenhouse gas emissions disclosures 
externally verified by Carbon Intelligence. Their 
assurance statement can be found at the end  
of this report.

Figure 1: Our strategic framework for sustainability – Mobility Beyond Today 

Introduction

Our foundations underpin our 
framework

Our three priority areas drive our 
sustainability ambitions

Hold the 
highest ethical 

standards

Foster continuous 
improvement in 
safety towards 

our goal of 
zero harm

Form genuine, enduring 
local relationships with the 
communities we serve

Innovating for  
our customers

Our innovative solutions ensure we deliver 
the transport of choice for our customers, 
passengers and communities

Supporting our people

Our workforce is diverse, 
healthy, supported, engaged 
and has the skills required 
now and in the future

Being the partner of 
choice for low and zero 
emission transport

Our business delivers low and 
zero emission transport solutions 
to help combat climate change 
and improve local air quality

Embed environmental 
management to  

reduce our impact on  
the environment
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Introduction continued

Science-Based Targets (SBT)
With transport a key contributor to UK greenhouse gas emissions, 
and with global research highlighting the need for immediate and 
deep emissions reductions to mitigate the worst impacts from  
climate change, we recognise the vital importance of eliminating 
carbon emissions associated with our operations, supporting a 
modal shift to public transport, and building climate resilience  
across our business.

Building on a long-standing commitment to environmental 
sustainability, we have set some ambitious goals. First Bus has  
a target to operate a zero emissions fleet by 2035, starting with a 
commitment to cease purchasing any new diesel buses after 2022, 
while First Rail is supporting the UK Government’s target to remove 
all diesel-only trains from service by 2040 and to deliver a net-zero 
railway network by 2050.

At Group level, we have developed a SBT for our Scope 1 and 2 
emissions, aligned with the ambition of the Paris Agreement to limit 
annual average temperature increase to 1.5°C above pre-industrial 
levels. We have submitted this to the Science Based Targets initiative 
(SBTi) and are now finalising our approach to Scope 3 emissions,  
to complete submission and validation of our targets by the end  
of the year. We were also the first public transport operator in the  
UK to officially support the Taskforce for Climate-related Financial 
Disclosures (TCFD) and to sign the UN’s Business Ambition for  
1.5 pledge to set a long-term SBT to reach net-zero value chain 
greenhouse gas emissions (GHG) emissions by no later than 2050.

Taskforce for Climate related Financial Disclosure
This report focuses on reporting our impact on the environment. 
However, just as critical, is understanding and managing the 
impacts climate change has on us and our business. The TCFD 
recommendations help us do just that, identifying and evaluating 
potential operational and financial impacts to our business from 
climate-related risks – for example, how an increase in flooding 
incidents could negatively affect our operational and capital costs, 
or a change in consumer preferences towards more sustainable 
public transport could positively affect our revenues.

Climate change poses both challenges and opportunities for our 
business and has been an integral part of our risk management 
framework for many years. Please see our Annual Report and 
Accounts 2022, page 60 onwards, for details on our TCFD  
work over the past year and focus areas going forward.

Third-party recognition
We continue to be recognised as a leader in third-party evaluations, 
ratings and rankings of corporate ESG performance. We have been 
included in the Clean200 Report for a third consecutive year, which 
ranks the world’s largest publicly listed companies by their total clean 
energy revenues from products and services that provide solutions 
for the planet and define a clean energy future. We also continued  
our long-standing participation in the Dow Jones Sustainability Index 
and CDP global disclosure programme.

	■ recognised in the Clean200 amongst the top publicly listed 
companies by clean revenue 

	■ ranked in the 94th percentile in our sector in the FTSE4Good Index

	■ ‘Low Risk’ rating in the Sustainalytics Index and ranked in the 92nd 
percentile in our sector

	■ ‘Prime’ status on the ISS ESG Index and ranked in the top decile 
in our sector

	■ ‘AA’ ranking on the MSCI ESG Index for the fifth year running

We review our strategic priorities through robust materiality 
assessments and extensive dialogue and consultation with both 
internal and external stakeholders, and use our performance in 
third-party indices for additional gap analysis.

The following table outlines our 16 most material environmental 
metrics and where disclosures can be found in the report. 

Metrics Page number

Carbon emissions and energy use: 

1  Location-based carbon emissions                                  
Carbon emissions by business division

Table 1 (pg 8)  
Table 3 (pg 9)

2  Market-based carbon emissions Table 2 (pg 8) 

3  Carbon per £m revenue Table 4 (pg 9) 

4  Total energy consumption Table 5 (pg 10) 

5  Renewable energy use Table 5 (pg 10) 

6  Energy per £m revenue Table 6 (pg 10) 

Low and zero emission vehicles, in terms of 
carbon and key air pollutants (NOX and PM):

7  Carbon emissions per vehicle distance Table 7 (pg 12)

8  Carbon emissions per passenger distance Table 8 (pg 12)

9  Distance travelled by energy type (First Bus) Table 9 (pg 12)

10  Distance travelled by traction type (First Rail) Graph 6 (pg 11)

11  Tonnes of NOX and PM 2.5 released from fleet 
(First Bus) 

Graphs 7 & 8 
(pg 13)

Carbon, water and waste related to our 
facilities and workforce: 

12  Carbon emissions related to facilities (offices, 
depots and stations)

Graph 9 (pg 15)

13 Total water consumption Table 10 (pg 16)

14  Tonnes of waste by disposal route Table 11 (pg 16) 

Coverage and implementation of 
environmental management systems: 

15  Coverage of certified environmental and energy 
management systems

Graphs 12 & 13 
(pg 17)

16  Violations and fines related to environmental 
regulations/ legislation

Table 12 (pg 17)
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27%
of First Bus fleet certified  
low or zero emission

12%
reduction in total carbon 
emissions since 2018

73%
of rail kilometres powered  
by electric traction

100%
of FirstGroup operated facilities 
powered by renewable electricity

45%
reduction in carbon emissions 
per £m revenue since 2018

32%
reduction in carbon emissions 
per rail kilometre since 2018

1,474
buses fitted with exhaust after 
treatment system (EATS) to 
improve local air quality

99%
of all FirstGroup waste 
recycled or recovered
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Performance trends

Absolute carbon emissions (tCO2e all scopes) Fuel consumption (GWh) and renewable mix (%)

Carbon intensity (carbon emissions per £m revenue) 
(tCO2e/£m)

 Renewable fuel

 Non-renewable fuel

 951,469

 1,044,855

 974,939

 808,617

 861,3302022

2021

2020

2019

2018

Total water consumption (m3)

 782,485

 724,872

 706,584

 816,207 2022

2021

2020

2019

Electricity consumption (GWh) and 
renewable mix (%)

 Renewable electricity

 Non-renewable electricity

Waste disposal by route (tonnes)

  Waste recycled/recovered

  Waste to landfil

2022

2021

2020

2019

2018

99% 1%

1%99% 19,994
15,555

24,180

21,062

25,85855% 45%

65%

8%

35%

92%

 236

 293

340

 187

 1882022

2021

2020

2019

2018

2022

2021

2020

2019
2018

 3% 97% 

 3% 97% 

17% 83% 

0% 100% 

0% 100% 

 3,077

 3,107

 2,218

 2,489

 3,262

 19% 81% 

 20% 80% 

9% 91% 

10% 90% 

84% 16% 

2022

2021

2020

2019

2018

865

767

453

1,189

1,198

(2018 data not available)

FirstGroup Our Environmental Performance 2022 6



Overview
Our facilities  
and workforce

Low and  
zero emission 
vehicles

Environmental  
management Biodiversity

Other  
information

Group carbon 
and energy  
performance

Carbon  
and energy

Summary of our carbon and energy performance 
Measures taken to combat the Covid-19 pandemic, including 
government-imposed lockdowns, led to a significant reduction in 
passenger volumes for our businesses in FY 2021. During FY 2022, 
travel restrictions were lifted and passenger numbers started to 
rebuild across both bus and rail. This has led to an increase in  
service levels and consequently to an increase in energy use.  
Our total carbon emissions increased by 7% compared to 
 FY 2021, but they remain 12% lower than in our FY 2018  
base year (Table 1, page 8).

As we pursue our goal to become net-zero by 2050 or earlier, we  
are fully aware of the importance of transitioning towards electric or 
hybrid mobility. The benefits of electrification can be seen by the fact 
that our total Group scope 2 emissions decreased by 8% over the 
past year, while our total fleet distance powered by electric traction 
increased by 11%. The reduction in emissions is due to the greening 
of the UK national grid, with the emission factor for electricity use 
from the grid decreasing by 9% from FY 2021 to FY 2022.

We see encouraging signs in our scope 2 emissions that we are 
heading in the right direction on our net-zero journey, for example  
with the introduction of our new train operating company Lumo, 

which powers its fleet entirely via electric traction, or the focus by 
First Bus on increasing the number of zero emission buses in 
our fleet. 

However, as our service levels continue to rise post-pandemic and 
we welcome more and more passengers back onto our buses and 
trains, this has led to an increase in energy use of 8% since FY 2021 
(Graph 3 and Table 5) and an increase of 4% when compared against 
FY 2018. Similarly, overall carbon emissions have increased by 7% 
over the past year, with scope 2 emissions now representing 26% 
of our total emissions. 

While energy use may continue to rise while we continue to recover 
from the pandemic, our commitment to achieving net-zero includes 
a clear focus on renewable energy. Our use of renewable energy 
has increased from 304 GWh in FY 2021 to 309 GWh in FY 2022. 
Renewable energy now represents 8% of our total energy use,  
with all facilities managed by FirstGroup and all our electric buses 
powered by REGO-backed renewable energy. All electric traction  
for rail is supplied by nuclear energy, which is considered zero 
carbon. Including both renewable (8%) and nuclear energy (27%),  
this makes 35% of our total FY 2022 energy use zero carbon.

Graph 1: Carbon emissions  
by scope 

Graph 2: Carbon emissions 
by business division

Graph 3: Underlying energy use 
by renewable or non-renewable

FY 2022 Carbon performance FY 2022 Energy performance

861,330 
tCO2e

First Rail 
575,603 tCO2e

First Bus  
285,599 tCO2e

Group
128 tCO2e

3,688,010 
MWh

 Scope 1 70%

 Scope 2 26%

 Scope 3* 1%

 Out of scope 3%

 First Bus 33%

 First Rail 67%

 Non-renewable fuels 66%

  Non-renewable electricity 26%

 Renewable fuels 2%

 Renewable electricity 6%

*  Our reported scope 3 emissions do not include all 
material value chain categories (see page 20)
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Carbon and energy continued

Table 1: Location-based carbon emissions 
Measures taken to combat the Covid-19 pandemic, including 
government-imposed lockdowns, resulted in a reduction in passenger 
numbers for our businesses in FY 2021. During FY 2022, as pandemic-
related travel restrictions were removed and passenger numbers 
started to rebuild, this has led to an increase in our service levels, 
which in turn have contributed to a 7% increase in our carbon 
emissions. However, our carbon emissions remain 12% lower  
than in our FY 2018 base year. 

Aside from the pandemic, the primary factors impacting our carbon 
footprint in FY 2022 were:

	■ Increasing service levels in both First Rail and First Bus

	■ The incorporation of Lumo, our open access London to Edinburgh 
fully electric train operating company

	■ Track electrification and the use of electric/diesel bi-mode trains  
to optimise the use of electrified track

	■ The removal of 311 of our oldest diesel buses from operation, 
alongside the increased use of low and zero emission buses

	■ The greening of the UK national grid, reducing the emissions factor 
applied to our use of electricity by 9%

We track and report on energy-saving initiatives to ensure we 
continue to focus on driving energy efficiency alongside switching 
to low and zero carbon energy choices (Table 5).

Table 1: Location-based carbon emissions     

Metric 1: Tonnes of carbon dioxide equivalent (tCO2e): 
total by emission scope 2022 2021 2020 2019 2018

Scope 1: direct emissions from road and rail vehicle fuel, 
heating fuel and fugitive refrigerant gas emissions 599,869 534,555 696,771 802,118 801,160

Scope 2: indirect emissions from the generation of electricity 
purchased for buildings and to power electric road or rail vehicles 
(location-based) 221,420 239,844 221,018 217,277 159,430

Scope 31: other indirect emissions inclusive of business travel, 
water use, and downstream waste treatment and disposal 9,192 10,399 12,220 16,472 4,284

Out of Scope: Indirect emissions from biogenic content of our 
liquid and gas fuels 30,848 23,819 21,460 8,988 10,065

Total All scopes 861,330 808,617 951,469 1,044,855 974,939

% change YOY 7% -15% -9% 7%

% change (FY 2018) -12% -17% -2% 7%

Adjusted total2 All scopes 861,330  808,617  1,083,002  1,246,614  1,262,470 

% change YOY 7% -25% -13% -1%

% change (FY 2018) -32% -36% -14% -1%

1 Our reported scope 3 emissions do not include all material value chain categories (see page 20)

2 Adjusted totals reflect the equivalent emissions free from material business change, in this case the incorporation of South Western Railway (SWR) and Avanti West 
Coast into First Rail (see page 22)

Table 2: Market-based carbon emissions
Market-based carbon emissions calculation uses specific emission 
factors reflective of the energy tariff purchased from our energy 
suppliers. Contracts confirming a certified/REGO-backed purchase 
of 100% renewable electricity allow for that particular purchase to  
be considered zero carbon. 

The amount of renewable electricity in our energy mix therefore has 
an impact on our carbon footprint, if calculated using the market-
based methodology. Our total location-based carbon emissions in 
FY 2022 were 861,330 tonnes of CO2e but they reduce to 640,018 
tonnes of CO2e if we apply a market-based approach, reflecting the 
35% of zero carbon energy in our energy mix (Table 2).

Table 2: Market-based carbon emissions

Metric 2: Tonnes of carbon dioxide equivalent (tCO2e):  
reduction applied from market-based calculation 2022 2021 2020 2019 2018

Scope 2 
Indirect emissions saved from the purchase and generation 
of renewable electricity greater than the UK gird average  
(market-based)  (221,312)  (239,804)  (219,484)  (217,277)  (159,430)

Total All scopes (market-based)  640,018  568,813  731,986  827,578  815,509 

% change YOY 13% -22% -12% 1%

% change (FY 2018) -22% -30% -10% 1%
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Carbon and energy continued

Table 3: Carbon emissions by business division
Following the sale of our North American businesses, the Group is 
now organised into two operating divisions, First Bus and First Rail, 
both based in the UK.

Overall annual carbon emissions have increased 7% from FY 2021. 
The increase is a result of First Bus emissions increasing by 13% 
and First Rail emissions increasing by 4%. 

The increase in carbon emissions was driven by pandemic-related 
travel restrictions easing and passenger volumes continuing to 
rebuild. Prior to the pandemic, FirstGroup had achieved an overall  
2% reduction between FY 2018 and FY 2020, with First Bus 
achieving a 14% reduction during the same time period.

Table 3: Carbon emissions by business division

Metric 1: Tonnes of carbon dioxide equivalent (tCO2e):  
total by division and geography (all scopes, location-based) 

%
change 

YOY 2022 2021 2020 2019 2018

First Bus 13% 285,599 253,137 354,676 396,452 412,484

First Rail 4% 575,603 555,403 594,981 644,607 561,806

FirstGroup – other 64% 128 78 1,812 3,796 649

Total 7%  861,330 808,617 951,469 1,044,855 974,939

Table 4: Carbon per £m revenue
Carbon per £m revenue has remained stable since last year.

Table 4: Carbon per £m revenue

Metric 3: Tonnes of carbon dioxide equivalent per million 
revenue (tCO2e/£m): Total by geography (all scopes) 

%
change 

YOY 2022 2021 2020 2019 2018

First Bus 0% 362 362 426 453 460

First Rail -1% 151 153 187 242 283

Group Combined (UK only) 0.2% 188 187 236 293 340

% change YOY 0% -21% -20% -14%

% change (FY 2018) -45% -45% -31% -14%

FirstGroup Our Environmental Performance 2022 9
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Table 5: Total energy consumption & renewable 
energy use
The underlying energy use that makes up our carbon footprint has 
increased 8% since last year and 4% when compared against our 
FY 2018 base year. Energy use is very much driven by service levels. 
During FY 2022, with pandemic-related travel restrictions easing and 
passenger volumes continuing to rebuild, this has led to a significant 
increase in service levels. 

As part of our overall energy use, the increasing electrification of our 
services is driving a shift from fuel to electricity consumption, while 
our pursuit of net-zero by 2050 or earlier is driving a shift from 
non-renewable to renewable energy.

Our renewable energy use in FY 2022 was 309 GWh, an increase 
of 1%. This represents 8% of our total energy consumption, with all 
FirstGroup owned facilities and electric buses powered by REGO-
backed renewable energy supply. All electric traction for rail is 
supplied by nuclear energy, which is considered a zero carbon. 
Our zero carbon energy use in FY 2022 was therefore 35% of 
total energy consumption (8% renewable and 27% nuclear).

Table 5: Total energy consumption & renewable energy use

Metrics 4 and 5: Kilowatt-hours of energy (kWh HHV):  
total by energy source and renewable content % TOT 2022 2021 2020 2019 2018

Non-renewable fuels including liquid and gas fuels for 
vehicle and heat or power 65.4% 2,412,865,126 2,151,975,385 2,709,995,289 3,076,736,576 3,106,749,115 

Non-renewable electricity purchased that is generated 
using non-renewable energy sources 26.2% 966,029,284 950,522,269 789,214,604 686,961,116 380,230,492 

Renewable fuels including green hydrogen, biomethane 
and biodiesel 2.1% 77,045,765  66,241,442  551,715,599 – –

Renewable electricity purchased from renewable sources 6.3% 232,069,565  238,540,994  75,438,110  80,185,975  73,218,158 

Sub-total Non-renewable 92% 3,378,894,410 3,102,497,653 3,499,209,894 3,763,697,692 3,486,979,607

Sub-total Renewable 8% 309,115,330 304,782,436 627,153,709 80,185,975 73,218,158

Total All 3,688,009,740 3,407,280,089 4,126,363,602 3,843,883,667 3,560,197,765

% change (YOY) 8% -17% 7% 8%

% change (FY 2018) 13% -4% 16% 8%

Table 6: Energy per £m revenue
We report an increase of 2% in our energy per £m revenue.

Table 6: Energy per £m revenue

Metric 6: Megawatt-hours of carbon dioxide equivalent per million 
revenue (MWh/£m): Total by geography (all scopes, location-based) 2022 2021 2020 2019 2018

First Bus 1,431 1,452

First Rail 671 661

Group Combined 803 789 1,021 1,080 1,243

% change YOY 2% -23% -5% -13%

% change (FY 2018) -35% -37% -18% -13%

Carbon and energy continued

FirstGroup Our Environmental Performance 2022 10



Group carbon 
and energy  
performanceOverview

Our facilities  
and workforce

Environmental  
management Biodiversity

Other  
information

Low and  
zero emission 
vehicles

Vehicle efficiency
A key priority in our ‘Mobility Beyond Today’ sustainability strategy 
is working to eliminate the carbon emissions associated with our 
operations. This is not just about switching to zero carbon energy,  
but also about becoming more energy efficient. Vehicle efficiency  
is a key indicator for better understanding and promoting green 
driving behaviour.

During FY 2022, First Bus overall carbon emissions increased by 
13% and emissions per vehicle kilometre increased by 16%. This  
was mainly due to pandemic-related travel restrictions easing and 
service levels rebuilding during the year. Carrying more passengers 
increases the consumption of fuel per distance. We are also seeing 
more private vehicles on the road compared to FY 2021, which  
has led to buses spending more time in congestion and therefore 
impacting their fuel consumption and fuel efficiency. 

First Bus is undergoing a significant digital transformation, with  
a particular focus on recording key fleet performance indicators  
using our Greenroad telematics cloud-based system. This is a 
significant change from data collection in previous years and allows 
the business to better understand how effective we have become 
with our vehicle efficiency.

Despite the increase in transport CO2e, we are making great strides 
in our transition to net-zero vehicles, with 106 electric buses brought 
into service during FY 2022 and 311 diesel buses taken permanently 
out of service. The percentage of zero emission buses in our fleet has 
increased from 2.2% in FY 2021 to 3.3% in FY 2022. In the year we 
also secured co-funding for more than 260 zero-emission vehicles, 
which will come into service over the next two years.

First Rail has also made improvements in their carbon emissions  
per vehicle kilometre, which have reduced by 5% since last year, 
partly benefitting from lower grid emission factors. Overall, First Rail 
distance covered by electric traction was 73%, with the remaining 
27% of vehicle distance covered by diesel.

Passenger efficiency
Public transport plays a critical role in decarbonising global transport 
emissions by providing services that remove private car journeys 
from our roads. Normalising carbon emissions by passenger use 
(passenger kilometres) enables us to monitor vehicle decarbonisation 
and the impact of passenger growth.

With pandemic-related travel restrictions being lifted during the year, 
we have seen an increase in passenger numbers for both First Bus 
and First Rail. First Bus passenger volumes increased by 91% from 
FY 2021, while First Rail passenger journeys increased by 155%.

This growth in passenger numbers has positively affected our  
carbon emissions per passenger kilometre, which has reduced  
by 42% in First Bus and 68% in First Rail compared to FY 2021.

In future years, this metric will provide important insight into the  
scale and speed of post-pandemic recovery by measuring our  
ability to attract new customers on different types of journeys, 
alongside our zero emission vehicle transition plans. 

Low and 
zero emission 
vehicles

Graph 4: Grams of carbon dioxide equivalent 
per vehicle kilometre (gCO2e/vkm) First Bus

Graph 5: Grams of carbon dioxide equivalent 
per vehicle kilometre (gCO2e/vkm) First Rail

Graph 6: Distance travelled by traction type 
(First Rail) (million km)
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Low and zero emission vehicles continued

Table 7: Carbon emissions per vehicle distance
First Bus overall carbon emissions per vehicle kilometre increased 
by 16% compared to FY 2021. Energy consumption and therefore 
carbon emissions were affected by pandemic-related travel 
restrictions easing and buses carrying more passengers again,  
as well as spending more time in congestion compared to FY 2021. 

First Rail has made improvements in its carbon emissions per  
vehicle kilometre with a reduction of 5% compared to last year.

Table 7: Carbon emissions per vehicle distance

Metric 2.1: Grams of carbon dioxide 
equivalent per vehicle km (gCO2e/
vkm): by division and transport category

% 
Change 

YOY

% 
Change 

(2018) 2022 2021 2020 2019 2018

First Bus road transport 16% 5% 1,067 917 975 1,010 1,020

First Rail rail transport -5% -32% 645 682 748 965 955

Table 8: Carbon emissions per passenger distance
As we recover from the pandemic and see a steady return  
of passengers using our services, our carbon emissions per 
passenger kilometre reduced by 42% in First Bus and 68%  
in First Rail compared to FY 2021.

Table 8: Carbon emissions per passenger distance

Metric 2.2: Grams of carbon 
dioxide equivalent per passenger 
km (gCO2e/pkm): by business division 
and transport category 

% 
Change 

YOY

% 
Change 

(2018) 2022 2021 2020 2019 2018

First Bus road transport -42% 20% 98 170 76 84 82

First Rail rail transport -68% -0.2% 45 140 34 43 45

Table 9: Distance travelled by energy type (First Bus)
We are making good progress in increasing the proportion of net- 
zero emission vehicles in our fleet, with 106 electric buses brought 
into service during FY 2022 and 311 diesel buses permanently  
taken out of service. Overall, zero emission buses now make  
up 3.3% of our bus fleet, an increase of 2.2% from last year.

Table 9:  Distance travelled by energy type (First Bus)

Metric 2.3: Percentage of low and zero emission 
passenger fleet – First Bus

% 
Change 

YOY 2022 2021 2020 2019 2018

Low emission bus: defined as a diesel or 
biomethane powered bus with a 15% or greater 
carbon saving from a standard diesel alternative 1.8% 23.4% 21.6% 20.2% new KPI recorded 

from 2020 only
Zero emission bus: defined as a bus powered by 
electric or hydrogen only 2.2% 3.3% 1.1% 0.3%

Total passenger fleet 4,974 5,189 5,619
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Low and zero emission vehicles continued

Air quality
The combustion of fuels alongside braking and tyre wear releases 
harmful air pollutants. Transitioning from diesel and biomethane road 
vehicles to zero emission hydrogen and electric vehicles will eliminate 
exhaust air pollutants from being released into the environment.

First Bus has installed Exhaust After Treatment Systems (EATS) over 
the past few years to Euro V type and below diesel buses to ensure 
release of air pollutants such as nitrogen oxides (NOx) and particulate 
matter (PM) meet safety standards and the requirements of a Euro VI 
diesel bus.

During FY 2022, a total of 300 EATS were fitted to diesel vehicles 
compared to 539 in FY 2021. A total of 1,474 EATS have been fitted  
to First Bus vehicles to date, but the number of vehicles with EATS 
within our fleet has increased to 1,541 (FY 2022) thanks to second-
hand vehicle acquisitions already being fitted with EATS.

Using an ‘air emissions inventory’ approach, in alignment with UK 
Government methodologies, the reduction achieved specifically  
for the 300 buses fitted with EATS was a 91% reduction in NOx  
and PM combined.

Graph 7: Tonnes of NOX (tNOx) released from fleet of 300 buses

2022
7.82

86.70

 With exhaust treatment  Without exhaust treatment 

Graph 8: Tonnes of PM 2.5 (tPM2.5) released from fleet of 300 buses

2022
0.10

0.90

 With exhaust treatment  Without exhaust treatment 

We follow the rail industry body Rail Safety and Standards Body 
(RSSB)’s air quality strategy framework launched in June 2020.  
The framework includes a series of recommendations including:

Modelling: improving our ability to understand risks at a local level

Mitigating: ensuring appropriate and effective measures are taken  
to reduce emissions

Monitoring: establishing a programme to measure emissions and 
ensure improvements

Since the initial work with RSSB, and as part of the RSSB air quality 
monitoring network funded by the Department for Transport, air 
quality monitors have been installed at a number of our stations. 
These will provide valuable data to understand where air quality  
hot spots may be and to help inform improvement plans.
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Overview 
The emissions associated with our facilities are relatively small and 
represent 3% of our total carbon emissions. They are driven by the 
energy used to run and maintain our offices, depots, stations, and 
the activities of our workforce.

We acknowledge that facility emissions are small in comparison 
to our road and rail vehicle emissions, but in line with our ‘Mobility 
Beyond Today’ strategy and to ensure we move towards a true 
net-zero across all our operations, it is important that we continue 
to further reduce our emissions from facilities. We have already 
started the implementation of Building Management Systems 
(BMS) at certain facilities and plan to roll this out further, to help 
improve our understanding of energy consumption in our 
buildings and drive continuous improvement. 

Our facilities
We manage and lease a variety of assets within the UK including 
depots, stations, offices, retail outlets and driver accommodations.

Carbon emissions from our facilities in FY 2022 were 28,493 tCO2e 
compared to 33,285 tCO2e in FY 2021, which equates to a 
14% reduction.

Heat and power are the primary contributors to this footprint, 
representing 95% of the total. 

The overall decrease in facility emissions is partially due to our 
reduction in waste emissions. As we move away from landfill  
and more towards reduce, reuse and recycle, there is less energy 
consumed in the process, which in turn reduces the carbon footprint 
of these activities. We worked with our waste broker to review our 
practices and see how we could further implement the waste 
hierarchy and reduce the quantity and emissions related to waste. 

Our facilities 
and workforce

Several energy and carbon efficiency schemes have been 
implemented by our property, IT and energy teams to continue 
reducing our energy use. Key examples include:

	■ TransPennine Express has installed additional LED lights, draught 
proofing and an improved BMS. The train operator has also begun 
manual waste segregation at Hull station, its biggest waste-generating 
site, which has resulted in an increase in recycling rates from 54% 
to 67%, enabling TransPennine Express to hit its overall recycling 
target of 65%

	■ Avanti West Coast has introduced a manual waste segregation 
facility at Crewe station, increasing local recycling from 22% to 64%

	■ First Bus has introduced new bus wash systems at their York, 
Doncaster and Halifax depots, where wastewater is now 
recirculated and reused for additional washes

	■ South Western Railway rolled out a new waste management 
programme, achieving a recycling rate of 75%

As we strive to embed a circular economy principle into our 
operations, we are working to drive implementation of the waste 
hierarchy across our entire value chain and constantly brainstorm 
with key stakeholders how we can further prevent, reduce, reuse 
and recycle our waste.
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This year we have further increased our proportion of waste recycled 
or recovered by 7.7%. As a result, 99% of our overall waste is now 
either recycled or recovered (Graph 10).

We also acknowledge that water is a limited resource and every effort 
must be made to improve water efficiency. Despite carbon emissions 
from water supply and treatment contributing less than 1% of our total 
carbon footprint, we remain focused on reducing water consumption 
wherever possible.

We have started to install digital metering across our business 
portfolio and will continue to roll this out further this year. This will help 
us better understand our consumption and prevent and capture early 
water leaks. As pandemic-related travel restrictions have eased and 
passenger volumes continue to rebuild, staff numbers and operations 
at depots are moving towards pre-pandemic levels and we can see 
that our water consumption has increased by 16% compared to 
FY 2021 (Graph 11). Our water use includes vehicle washing/cleaning, 
sanitation and drinking water supply.

Despite the overall increase, initiatives such as wastewater recycling 
systems at our York, Doncaster and Halifax depots, are important 
examples of the improvements in water efficiency that can be 
achieved and replicated at other sites.

We will continue to improve our understanding of how our water is 
used, treated and disposed of, to drive meaningful change in this  
area going forward.

Our facilities and workforce continued

Graph 9: Carbon emissions related to facilities (offices, depots and 
stations) (tCO2e)

Total facilities  
28,493 tCO2e
(3% of total)

 Fuels used for heating 40%

 Electricity excluding vehicle charge 55%

 Refrigerants used for cooling 3%

 Water supply and treatment 1%

 Waste disposal 1%

Graph 10: Waste disposal by route (tonnes)

Graph 11: Water use (m3)
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Our facilities and workforce continued

Table 10: Total water consumption
As passenger volumes and transport operations continue to recover 
towards pre-pandemic levels, our water consumption has increased 
by 16% compared to FY 2021.

Table 10: Total water consumption

Metric 3.2: Total water use by business division (m3) 2022 2021 2020 2019 2018

First Bus 330,843 234,658 346,677 380,276
Not 

reported 
in prior 
years

First Rail 485,363 470,926 435,808 343,596

Total 816,207 705,584 782,485 723,872

% change YOY 16% -9.8% 8.1%

Table 11: Tonnes of waste by disposal route
This year we have further increased our proportion of waste recycled 
or recovered by 7.7%. As a result, 99% of our waste was either 
recycled or recovered.

Table 11: Tonnes of waste by disposal route

Metric 3.3: Tonnes of waste by disposal route 2022 2021 2020 2019 2018

Recycled (open or closed loop) 12,674 17,218 10,211 15,604 1,746

Recovery (energy from waste) 2,670 2,544 2,225 – –

Recovery (anaerobic digestion/composted) 208 152 1,891 – –

Landfill 3 81 11,531 8,576 19,316

Total tonnes 15,555 19,994 25,858 24,180 21,062

% change YOY -22% -23% 7% 15% 17%
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Our environmental framework 
Environmental excellence has always played a key role in business 
continuity and long-term sustainability. We are committed to 
environmental protection and compliance, striving to reduce 
our environmental impact across all our operations. 

A robust environmental management system allows us to consider 
the environmental impact of our services at the early stages of 
planning and monitoring. This allows us to implement continuous 
improvement plans into our approach from start to end.

We operate in accordance with BS EN ISO 14001 environmental 
management system (EMS) standards across nearly 100% of  
our First Rail and First Bus divisions. Given our diverse portfolio  
of transport services, we have a decentralised approach to 
environmental management systems, allowing our divisions/
operating companies to develop and adapt their own EMS 
to their specific services and needs.

As an overarching framework, our Group environmental policy 
outlines requirements for the Group and all its divisions to manage 
and reduce the environmental impacts of our operations and ensure 
legal compliance with environmental regulations. The policy is 
supported by robust internal standards and processes for managing 
and reporting environmental incidents and complaints, as well as 
internal audit and risk management systems, carbon and energy 
reporting requirements and environmental governance frameworks.

We operate a portfolio where 98% of our activities by revenue are 
covered by ISO 14001 certification and 82% by ISO 50001 certification.

Incidents and non-conformities
We monitor non-conformities and incidents to identify trends, learn, 
develop and improve our systems. Incidents that are a breach of the 
law, have caused significant harm and/or will incur a fine or other high 
costs, are reported immediately to the Executive Committee. During 
FY 2022, we were issued zero environmental penalties (Table 12).

Environmental 
management

Table 12: Violations and fines related to environmental 
regulations/legislation

Environmental violations and fines  
from regulatory authorities 2022 2021 2020

Total fine value GBP (£) 0 44,838 8,306

Number of violations/penalties issued 0 1 4

Penalties exceeding £10,000 0 1 0

Graph 12: Environmental 
management system

Graph 13: Energy management 
system

Coverage of certified environment and energy 
management systems (% total revenue)

Total revenue 
%

Total revenue 
%

  Internal management system 2%

  Externally certified 
management system 98%

  Internal management system 18%

  Externally certified 
management system 82%
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Approach to biodiversity
Biodiversity is described as all the different kinds of life found in 
one area – the variety of animals, plants, fungi and microorganisms 
that make up our natural world, and how they all interact together 
in an intricate ecosystem to maintain balance and support life. 
Unfortunately biodiversity is declining at an alarming pace, with 
an average 68% decline in global populations of mammals, fish, 
birds, reptiles and amphibians since 1970 (WWF, 2020 Living 
Planet Report).

We acknowledge the need to better understand the impact of our 
operations on biodiversity and to play our part in protecting it, and 
will be considering a Group strategy in due course. In the meantime, 
several conservation initiatives have started during the year to support 
biodiversity in our local communities. Some examples include:

	■ Great Western Railway has partnered with the Bee Friendly Trust 
to incorporate a floral habitat for honeybees at both Worcestershire 
Parkway station and Oxford station.

	■ South Western Railway is partnering with RSPB to transform 
selected stations, revitalising existing and creating new natural 
habitats to support wildlife, by sowing wildflower meadows, putting 
up nesting boxes and bee hotels, and working with local groups to 
encourage residents and commuters to take wildlife-friendly actions 
in their own homes. 

	■ South Western Railway also installed new, emissions living walls 
at Portsmouth Harbour station, with the aim to reduce air pollution 
and boost biodiversity.

Biodiversity
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Conclusion
Based on the data and information provided by FirstGroup and 
the processes and procedures conducted, Carbon Intelligence 
concludes with limited assurance that the GHG, energy and air 
quality assertion:

	■ is materially correct; and

	■ is a fair representation of their GHG emissions, energy information; 
and

	■ is prepared in accordance with the criteria listed within the 
Verification Statement.

It is our opinion that FirstGroup has established appropriate systems 
for the collection, aggregation and analysis of quantitative data for 
determination of these GHG emissions and energy use for the 
stated period and boundaries.

Verified data summary 
The GHG and energy information for the period 1 April 2021 to 
30 March 2022 for First Rail and 28 March 2021 to 26 March 2022  
for First Bus and Group was verified by Carbon Intelligence to a 
limited level of assurance. 100% of emissions by scope are  
verified as follows:

	■ Scope 1 – 599,869 tonnes of CO2e

	■ Scope 2 (location-based approach) – 221,420 tonnes of CO2e

	■ Scope 2 (market-based approach) – 221,312 tonnes of CO2e

	■ Scope 3 – 9,192 tonnes of CO2e

	■ ‘Out of Scope’ – 30,848 tonnes of CO2e

	■ Total underlying energy consumption – 3,688,009,740 kWh

	■ First Bus: NOx and PM2.5 – 7.84 tonnes (for 300 buses)

	■ First Bus: zero emission fleet (% of total) – 3.3%

Recommendations
Continue to further expand accountability throughout FirstGroup’s 
divisions with regard to reported performance metrics by:

	■ Increasing the frequency of data collation and reporting from all 
divisions to, at least, a quarterly basis to improve the accuracy 
and efficacy of reporting

	■ Introduce additional validation and assurance activities to improve 
data accountability and quality

	■ Use a value-based approach to capturing and reporting all relevant 
scope 3 categories as defined in the GHG Protocol.

Exclusions 
The following activities were excluded from the scope of the 
verification exercise: 

	■ Data and results on environmental management 

Assurance schedule 
The following assurance activities cover the reported data in prior 
years:

2021-2022
Carbon Intelligence Energy Services Ltd conducted a limited level 
of assurance to the ISO 14064-3 standard

2019-2020
Carbon Intelligence Energy Services Ltd conducted a limited level 
of assurance to the ISO 14064-3 standard

2017-2018 
Carbon Clear Ltd conducted a limited level of assurance to the 
ISO 14064-3 standard

2016 
KPMG LLP conducted a limited level of assurance to the ISAE 3000 
and ISAE 3410 standards.

Prior assurance reports are available on the FirstGroup website.

Assurance 
Introduction and objectives
Carbon Intelligence Energy Services Ltd was 
commissioned by FirstGroup plc to provide  
verification of FirstGroup FY 2022 environmental 
performance metrics detailed in this report ‘Our 
Environmental Performance 2022’ and the ‘Annual 
Report and Accounts 2022’, to a limited level of 
assurance and to the ISO 14064-3 standard.

The objectives of this verification exercise were, 
by review of objective evidence, to confirm whether  
any evidence existed that the GHG emissions, energy 
use and air quality as declared within the ‘Annual 
Report and Accounts 2022’ and ‘Our Environmental 
Performance Report 2022’ were accurate, complete, 
consistent, transparent and free of material error  
or omission.

Declaration and independence
No member of the verification team has a business 
relationship with FirstGroup, its directors or managers 
beyond that required of this assignment. We conducted 
this verification independently and to our knowledge 
there has been no conflict of interest.

Observations 
Based on our work, Carbon Intelligence considers that 
material GHG sources are appropriately identified and 
reported on.

All material errors in reported data identified during 
the verification process have been duly corrected.

On behalf of Carbon Intelligence Energy Services Ltd

Lead Verifier: Laila Sharif 

 Carbon Intelligence document for: 

Kamal Miah - FirstGroup PLC 
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ATTESTATION 

 
 

Laila Sharif 

Lead Verifier 

 

On behalf of Carbon Intelligence Energy Services Ltd 

 
No member of the verification team has a business relationship with FirstGroup PLC, its Directors or 
Managers beyond that required of this assignment. We conducted this verification independently and to 
our knowledge there has been no conflict of interest. 
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A. Reporting year and time horizons
FirstGroup’s financial year is for the 52 weeks to 26 March 2022, 
incorporating the First Rail reporting year, which ends on 
31 March 2022.

FirstGroup uses a fixed ‘base-year’ (FY 2018) and the prior reporting 
year (FY 2021) to benchmark trends and change over time. In  
each report we provide five years continuous data where available.  
Where possible, new metrics are reported with at least one prior 
year for comparison 

B. Methodology and boundary 
This Environmental Performance Report is prepared in accordance 
with the following standards and guidelines:

	■ Greenhouse Gas Protocol (GHG Protocol) for Corporate  
Accounting and Reporting Standard; and

	■ UK Government Streamlined Energy and Reporting 
(SECR) Guidelines.

FirstGroup has an operational control boundary covering 100% of 
its business activities, with a materiality reporting threshold of 5%.

In this financial year, our reporting boundary has changed as we no 
longer operate the North American divisions. Our reporting boundary 
now only includes our UK business and includes the addition of 
Lumo, our new train operating company and Somerset Passenger 
Solutions, our bus operating company supporting the travel of 
passengers associated with the Hinckley Point C project.

To ensure our boundary remains relevant and complete, annual 
reviews are undertaken to identify and indicate the scale and the 
significance of any change:

	■ legal entity reviews to ensure we continue to report a clear 
scope and coverage with regards to revenue and activity

	■ new or renewed materiality assessments for our operating 
subsidiaries that consider previously excluded data.

Data that is difficult to collect and/or immaterial has been excluded 
and disclosed (see Table 13). The exclusions reported are estimated 
at 1.5% of total annual carbon emissions for this financial year, well 
below our total materiality threshold of 5%.

C. Environmental metrics 
This report contains 16 metrics relating to carbon, energy, air pollution 
and environmental management (see ‘introduction’ section, pg 4)

D. Emission sources
Our GHG inventory is reported in four categories or ‘scopes’, 
listing our direct and indirect emissions in accordance with the 
GHG Protocol. 

Scope 1: Direct emissions from road and rail vehicle fuel, heating 
fuel and fugitive refrigerant gas emissions

Scope 2: Indirect emissions from the generation of electricity 
purchased for buildings and to power electric road or rail vehicles

Scope 3: Other indirect emissions inclusive of business travel, 
waste disposal, water supply and water treatment

Out of Scope: relating to the combustion of biofuels.

The term ‘carbon emissions’ in this report refers to GHG emissions as 
required for a GHG inventory. This includes carbon dioxide alongside 
six other greenhouse gases calculated in mass of carbon equivalent 
(CO2e). Table 14 provides a detailed understanding of the emission 
sources that have contributed to the scopes.

Appendix: 
Our reporting 
approach

Table 13: Reporting structure and exclusions

Transport Group Division Exclusions 

Rail transport First Rail SWR Isle of Wight service and Tram Operations Limited
Avanti and TPE refrigerants
First Customer Contact and First Rail office

Road transport First Bus First Transportation Claims
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Table 14: Emission sources by scope 

Scope Statutory Source 

Scope 1

Yes

Liquid road and rail vehicle fuels: gas oil, 
diesel, biodiesel, petrol, hydrogen

Gaseous road and rail fuels: natural gas, 
biomethane

Company vehicle fuels: petrol and diesel

Heating fuels: gas oil, kerosene, propane 
and steam

Cooling: Kyoto protocol refrigerant use

Scope 2 Electricity: for vehicle charge and rail traction

Electricity: for use in facilities

Scope 3 Transport brokerage including rail replacement 
and third-party services procured outside 
our fleet

Waste by disposal route

Water use

Staff travel: air, road and hotel stay

Out of 
Scope 

Biogenic fuel content: fuels containing biogenic 
content including forecourt diesel, petrol, 
biomethane and biodiesel

E. Energy conversion factors 
To determine underlying energy use, some liquid and gaseous fuels 
were converted from a volume (e.g. litres) or weight (e.g. kg) into 
kilowatt hours (kWh) of energy at a gross calorific value. The following 
sources were used to calculate such conversions in this report.

UK Government GHG Conversion 
Factors for Company Reporting 
(BEIS 2021)

Conversion from litres into kWh 
(diesel, biodiesel, petrol, gas oil, 
burning oil)

F. Emission factor selection 
Our primary sources for calculating carbon emissions are:

UK Government GHG Conversion 
Factors for company Reporting 
(BEIS 2021)

	■ Combustion of fuels 

	■ UK average grid electricity 

	■ Refrigerant emissions

	■ Waste disposal 

	■ Water supply and treatment 

	■ Business travel 

	■ Out of scope

One emission factor is applied to each financial year, using the  
latest figures published as of the last day of each financial year.  
For example, UK Government GHG Conversion Factors 2021 
were published in July 2021 and have been applied to this 
financial year (FY 2022) in its entirety.

Market-based emission factors for electricity purchased are provided 
directly from energy suppliers, with evidence such as an assurance 
certification or renewable-backed certifications (e.g.REGO)

Bespoke emission factors are used in First Travel Solutions to 
calculate the footprint of the vehicles they procure for transport 
contracts including rail replacement. The emission factors are 
provided from a software system that provides a specific emission 
factor per km using licence plate information. Average emission 
factors are then calculated and applied to vehicles whose licence 
plate numbers did not return a value.

G. Data methodologies and processes 
FirstGroup ensures all divisions align their reporting processes for 
consistent and comparable data in accordance with best practice.  
The following methodologies are detailed to provide transparency  
where complex calculation or reporting systems exist.

Traction electricity categorisation
Traction electricity (EC4T) is provided to trains via a ‘third-rail’, 
or ‘overhead-line’ distribution system owned and operated by 
Network Rail. As per our operating agreements, First Rail is billed 
for a proportional amount of line-loss on these distribution systems 
in addition to the energy metered into the train. This reflects the 
losses of transporting the electricity through the distribution system.

Trains can also generate energy from braking and are able to provide 
this back into overhead-line distribution systems or use it to reduce 
train energy demand. This energy is known as regenerative braking.

In accordance with the GHG reporting protocol we report EC4T 
without line-loss, and inclusive of regen (regen having no emissions 
as a renewable energy) as our scope 2 energy use and emissions. 
Line-loss is categorised as transmission and distribution of energy, 
which is the responsibility of the network owner, therefore, an 
upstream energy-related emission (scope 3 emission).

Carbon and energy intensities
All carbon emissions (scope 1-3 and out of scope) are normalised 
against revenue to derive tonnes of carbon by £m revenue. The 
underlying energy use comprising these emissions is normalised by 
revenue the same way. Carbon emissions relating only to passenger 
vehicle fuels and electricity (scope 1-2 and out of scope) are 
normalised by vehicle kilometre or passenger kilometre.

Passenger kilometres
First Bus – calculated using total passenger journeys multiplied  
by the average journey length for a non-London metropolitan bus 
(Source: National Travel Survey Average Bus Journey length – 
NTS0303 (2019)).

First Rail – calculated using the Office for Rail and Road (ORR) 
statistical methodology for passenger km. This information is 
provided from a national rail system called LENNON.

Air quality 
First Bus uses the National Air Emissions Inventory Methodology 
(NAEI) to determine its NOx and PM2.5 emissions, assuming an 
average gradient of 0% and average speed of 24km/hour across its 
operations. The model assumes diesel particulate filters fitted to EURO 
VI standards are equal to EURO VI engines as built. The source data 
used to determine air quality emissions is that provided for fleet fuel 
and mileage, excluding 0.1% of the data that could not be attributed  
to an air emission category. The inventory has excluded training and 
ancillary vehicles that comprise less than 1% of our fleet

H. Accounting for estimation, error and structural change 
FirstGroup operates a 5% materiality threshold, meaning we seek to 
report at least 95% of emissions each year using actual data. In each 
year some data may have been completely excluded due to it being 
unavailable or hard to obtain and estimated to be immaterial. We 
allow up to 2% of our threshold for exclusions each year.

Each reporting year some data is estimated where it is not available 
by our reporting deadline. We allow 3% of our threshold for variation 
in our estimations and reporting or calculation errors. To ensure  
our materiality threshold has been met we apply actual data in the 
subsequent reporting year and validate our prior year’s reported 
data again to ensure the total variance has not impacted our total 
carbon footprint by more than 2%.
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Where a material error (2%) is not found the variance is reported into 
the following reporting year. Where a material error is found the prior 
year’s data is restated.

To ensure a meaningful comparison of emissions over time an 
‘adjusted total’ is provided for our gross carbon figure. Known  
as re-baselining, an equivalent amount of carbon is applied 
retrospectively to each year to the ‘base-year’. Re-baselining  
occurs where new developments, divestment, reorganisation,  
or similar business changes gives rise to an absolute change 
of 5% total carbon in each reporting year.

Re-baselining calculations are undertaken in accordance with 
Appendix E of the GHG Protocol Corporate Accounting and 
Reporting Standards (2005).

Schedule of adjustment and restatements 
2020 – Avanti West Coast was incorporated into First Rail on 
8 December 2019. The adjusted total for FY 2020 includes the 
carbon footprint of Avanti from 1 April 2019 to 7 December 2019.  
The adjusted total for all prior years was increased to reflect 
this change. 

2018 – South Western Railway was incorporated into First Rail on 
20 August 2017. The adjusted total for FY 2018 includes an estimated 
footprint for the period 1 April 2017 to 19 August 2017. The adjusted 
total for all prior years was increased to reflect this change.

A detailed breakdown of the emissions applied to these adjustments 
can be found in Table 15.

Table 15: Adjusted carbon emissions (tCO2e): detailed breakdown

Adjustment by events 2022 2021 2020 2019 2018 2017

Avanti Incorporation 0 0 131,533 201,759 201,759 201,759

SWR Incorporation 0 0 0 0 85,711 235,390

Total adjustment (all events) 0 0 131,533 201,759 287,470 437,149

Adjustment by scope 2022 2021 2020 2019 2018 2017

Scope 1 0 0 43,656 74,121 88,435 113,408

Scope 2 0 0 86,772 126,501 197,361 320,966

Scope 3 0 0 1,105 1,138 1,735 2,776

Total adjustment (all scopes) 0 0 131,533 201,759 287,531 437,149
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Glossary
	■ BEIS – Department for Business, Energy & Industrial Strategy (UK)

	■ CNG – compressed natural gas

	■ CO2 – carbon dioxide

	■ CO2e – GHG emissions as carbon dioxide (CO2) equivalent (e)

	■ EC4T – Electricity to power trains or ‘traction electricity for trains’

	■ GHG – greenhouse gas

	■ GWR – Great Western Railway

	■ km – kilometres

	■ NOx – a generic term for collective nitrous oxides

	■ pkm – distance travelled by passengers (p) in kilometres (km)

	■ PM2.5 – particulate matter (up to 2.5 micron diameter)

	■ SWR – South Western Railway

	■ TOC – Train Operating Company

	■ TPE – TransPennine Express

	■ vkm – distance travelled by vehicles (v) in kilometres (km)

	■ RSSB – Rail Standards and Safety Board (UK membership body)

Frequently used terms
	■ All Scopes – Inclusive of scope 1, scope 2, scope 3 and ‘out 
of scope’ emissions

	■ Location-based carbon emissions – reflecting the average 
carbon emissions relating to the generation of electricity in the 
country purchased (e.g. UK grid average)

	■ Market-based emissions – reflecting the emissions of the specific 
energy tariffs purchased as opposed to location-based averages

	■ Out-of-scope – indirect emissions from the combustion of biofuels

	■ Scope 1 (direct emissions) – emissions from activities owned 
or controlled by our organisation. Examples of scope 1 emissions 
include emissions from combustion in owned or controlled vehicles, 
boilers and furnaces

	■ Scope 2 (energy indirect) – emissions associated with our 
consumption of purchased electricity, heat, steam and cooling. 
These indirect emissions are a consequence of our energy use,  
but occur at sources we do not own or control

	■ Scope 3 (other indirect) – also known as value chain emissions, 
they represent the carbon associated with our supply chain, energy 
generation, staff commute and travel, waste treatment and disposal, 
investments, pension and more. They are emissions we do not own 
or control but have been generated through our business needs

	■ UK – United Kingdom, referring to locations or operations in 
England, Scotland, Wales and Northern Ireland

Glossary and 
frequently 
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