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ACRONYMS
Acronym

Meaning

BAU

Business as Usual

CCS

Climate Change Strategy

EU ETS

EU Emissions Trading System

FIT

Feed-In Tariff

GM

Greater Manchester

Kt

Kilotonnes

LED

Light Emitting Diode

LULUCF

Land Use, Land-Use Change and Forestry

MtCO2e

Million Tonnes Carbon Dioxide Equivalent

RHI

Renewable Heat Incentive

TfGM

Transport for Greater Manchester
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1.

INTRODUCTION

1.1

Overview
URS was commissioned to develop a wedges approach to illustrate how carbon dioxide
equivalent emissions reductions in Greater Manchester (GM) can meet a 48% reduction target
by 2020 against a 1990 baseline.
The key aims of the study were to:
•

Set the baseline by reviewing existing data to establish wedges to achieve the interim
target to 2015;

•

Develop options for the emissions reduction wedges from 2015 to 2020;

•

Appraise the options and make recommendations for meeting carbon reduction targets up
to 2020; and

•

Produce a performance management framework for collecting and monitoring future
carbon savings.

The study will support the delivery of the GM Climate Change Strategy (CCS) from 2015 to
2020. It also coincides with a similar but separate study that has been commissioned by
Transport for Greater Manchester (TfGM) which assesses emissions reduction measures
delivered from transport.
Please note that throughout the report, where possible data sources have been used where
carbon emissions have been presented as Carbon Dioxide Equivalent (CO2e). However, some
data sources were used which only provided emissions as Carbon Dioxide (CO2). However,
this is felt to be insignificant given the contribution of these figures to the overall calculations.
1.2

The ‘Wedges’ Approach
1

The method developed for the current study is based on the ‘wedges stabilisation approach’ .
The wedges approach is anchored on the central thesis that no one single activity (or policy
measure) will be able to stabilise carbon emissions by itself. Rather, stabilisation will be
attained through a combination of various activities. The focus is therefore on the aggregated
impact that a number of measures can potentially bring to contribute to the stabilisation of
carbon emissions over the medium to long-term.
Each activity or measure that potentially reduces emissions from the ‘business as usual’
(BAU) scenario is called a ‘wedge’, effectively starting at zero at present day and increasing
linearly until it fully contributes to stabilisation. This approach effectively organises carbon
savings from individual policy measures (such as those set out in the UK Carbon Plan) into
defined segments, each of which contributes towards emission reduction targets. Figure 1.1
provides a graphical illustration of the wedges approach.
Using the wedges approach to undertake and present findings from climate change mitigation
studies is a transparent and robust way of informing policy options for both policy makers and
the wider public. This is particularly important in a policy design process that involves
consultation with a wide range of stakeholders whose understanding of climate change may
vary.

1

First developed by Pacala and Socolow in 2004. Refer to: Pacala, S. and Socolow, R. (2004), ‘Stabilization wedges:
Solving the climate problem for the next 50 years with current technologies’, Science, Vol. 305.
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Figure 1.1: Graphical Illustration of the Wedges Approach

Source: The Princeton University website (http://cmi.princeton.edu/wedges/slides.php)
th
accessed on 10 January 2014
1.3

Report Structure
The remainder of the report is structured as follows:
•

Section 2 presents the context for the study;

•

Section 3 details the baseline up to 2015;

•

Section 4 highlights the options for carbon emissions reduction measures to achieve the
2020 target (from 2015);

•

Section 5 sets out a performance management framework for capturing carbon savings
from projects identified in the options appraisal;

•

Appendix A illustrates the 2010-2015 wedges calculations and savings by project;

•

Appendix B presents the initial appraisal of projects from 2016 to 2020;

•

Appendix C sets out the framework for the detailed options appraisal;

•

Appendix D highlights the findings from the detailed options appraisal;

•

Appendix E details the sustainability impacts appraisal; and

•

Appendix F presents the performance management framework data requirements.
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2.

CONTEXT

2.1

The Climate Change Act
The Climate Change Act (2008) established a legally binding target to reduce the UK
2
greenhouse gas emissions by at least 80% below base year levels by 2050 . To drive this
forward the Act introduced a system of carbon budgets which provide legally binding limits on
the amount of emissions that may be produced in successive five-year periods from 2008. The
first three carbon budgets were set in law in May 2009 and require emissions to be reduced by
at least 34% below base year levels in 2020.
The fourth carbon budget, covering the period 2023–27, was enshrined in law June 2011 and
3
requires emissions to be reduced by 50% below 1990 levels . This is summarised in Table
2.1.
Table 2.1: UK Carbon Budget Framework
First carbon
budget

Second carbon
budget

Third carbon
budget

Fourth carbon
budget

(2008-12)

(2013-17)

(2018-22)

(2023-27)

Carbon budget level (million
tonnes carbon dioxide
equivalent (MtCO2e))

3,018

2,782

2,544

1,950

Percentage reduction below
base year levels

23%

29%

35%

50%

Source: The Carbon Plan: Delivering Our Low Carbon Future, December 2011, HM Government
2.2

The Carbon Plan
4

The Government’s ‘Carbon Plan’ (2011) sets out how the UK will achieve decarbonisation
within the framework of the energy policy. It sets out the proposals and policies for meeting the
first four carbon budgets.
UK emissions have been reduced by a quarter since 1990 as a result of:
•

Wind and other renewables have grown considerably and now provide nearly a tenth of
generating capacity. Nuclear power generates 16% of UK electricity. Consequently, a
quarter of electricity generation is now low carbon;

•

Emissions from buildings have fallen by 18% through energy efficiency, despite population
and housing growth;

•

Transport emissions are approximately the same despite increased transport demand
largely due to improvements in car efficiency and an increased uptake of biofuels;

•

Industrial emissions have fallen by 46% as the UK’s economy has shifted towards higher
value, more knowledge-intensive sectors; and

2

The base year is 1990 for carbon dioxide, nitrous oxide and methane, and 1995 for hydrofluorocarbons,
perfluorocarbons and sulphur hexafluoride
3

To be reviewed in 2014 in light of EU Emissions Trading System cap

4

The Carbon Plan: Delivering Our Low Carbon Future, December 2011, HM Government
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•

Agricultural emissions have fallen by almost a third due in part to more efficient farming
practices, while the diversion of waste from landfill, as a result of the landfill tax, has cut
waste emissions by more than two thirds.

The Plan provides a range of scenarios to illustrate how the UK emissions targets will be met
across the first four carbon budgets (up to 2027). The scenarios allow for uncertainties in the
technologies, behaviours and economics across the UK’s energy system. The Plan sets out a
phased transition that targets expensive and avoidable emissions earliest while enabling low
carbon technologies to mature ahead of mainstream deployment from the 2020s.
2.3

EU Emissions Trading System
The EU Emissions Trading System (EU ETS) is a key tool for reducing industrial greenhouse
gas emissions cost-effectively. It is the first international system for trading greenhouse gas
emission allowances. The EU ETS covers more than 11,000 power stations and industrial
plants in 31 countries, as well as airlines. It works on a ‘cap and trade’ system where a limit is
imposed on certain greenhouse gases that can be emitted by factories, power plants and
other installations in the system. The limit reduces over time so that total emissions fall. In
2020, emissions from sectors covered by the EU ETS will be 21% lower than in 2005.
Companies each receive allowances which they can trade with each other. Annually,
participating companies must surrender enough allowances to cover all its emissions,
otherwise heavy fines are imposed. Altogether the EU ETS covers around 45% of total
greenhouse gas emissions from the 28 EU countries. The EU ETS plays a significant role in
the emission reductions set out in the Carbon Plan.

2.4

Greater Manchester Climate Change Strategy
The Greater Manchester Climate Change Strategy (GMCCS, 2011-2020) is the first climate
change plan for all of GM. It creates a common framework to provide direction and coordination for plans and programmes already in place across the sub-region. It is not intended
as a prospectus or menu of strategic options but sets out high level actions up to 2020.
The Strategy is based on four key objectives, a series of priority actions and a set of indicators
to measure progress. The four objectives are:

2.5

•

To make a rapid transition to a low carbon economy;

•

Collective carbon emissions will have been reduced by 48% on 1990 levels;

•

To be prepared for and actively adapting to a rapidly changing climate; and

•

‘Carbon literacy’ to have become embedded into the culture of GM’s organisations,
lifestyles and behaviours.

Implementation Plan
The GM Implementation Plan sets out the actions to be taken in pursuit of the targets set out
in the GMCCS from 2011 to 2015. The overarching approaches within the plan are:
•

Developing integrated plans that incorporate strategies for both mitigation and resilience,
low carbon economic development and cultural change;

•

Adopting a 2015 CO2 emissions reduction target of 2,600 kilotonnes (kt), on 2010 levels,
in line with a trajectory drawn up to meet GM’s 48% target for 2020;
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•

Developing and delivering a range of actions that stimulate the low carbon economy –
promoting resource efficiency, stimulating the sector, investing in skills and accelerating
economic transition;

•

Integrating the contributions of all partners in an integrated approach focused on the GM
Low Carbon Hub, its Board and theme groups;

•

Including national Government in this partnership, recognising that more than 50% of the
emissions reduction target will be delivered through national policy and programme
activity, including decarbonisation of national energy supply;

•

Investing and delivering major schemes in transport infrastructure; energy infrastructure,
use and supply; building retrofit; and flood risk management, to enhance resilience;

•

Harnessing GM strengths in research and innovation to explore and demonstrate new
mechanisms and technologies and to provide stimulus and opportunity for GM
businesses; and

•

Maintaining programmes of stakeholder engagement that optimise the awareness and
participation of residents and organisations, and which align low carbon activity with the
overarching objective of prosperity for all.
GM Targets:
-

To reduce GM CO2 emissions by 48% by 2020 against a 1990 baseline

-

By 2015 reduce CO2 emissions by 33% against the 1990 baseline,
meaning CO2e emissions will need to reduce to 14,000ktCO2 (2,600ktCO2
reduction on 2010 levels)

-

A proportional reduction across each sector has been assumed. By 2015,
each sector will need to achieve annual CO2 emissions reductions, from
2010 as follows:
o

Road transport: 695ktCO2

o

Domestic: 912ktCO2

o

Industrial and Commercial: 993ktCO2

Table 2.2 illustrates how by sector, GM targets from 2010 to 2015 can be achieved by
applying national policy, identified GM projects, and behaviour change. This includes emission
reductions which need to come from projects which are yet to be identified or agreed.
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Table 2.2: Possible Sources of GM Emissions Reductions, 2010 to 2015 (to achieve
interim target)
Projected
reduction –
national policy
kt CO2

Projected
reduction –
identified GM
projects kt CO2

Possible
reduction –
behaviour
change kt CO2

Currently
unallocated*, kt
CO2

TOTAL

Commercial

638

50

50

255

993

Domestic

701

120

91

0

912

Transport

115

0

40

541

696

1,454

170

181

796

2,601

TOTAL

Source: Implementation Plan 2012 – 2015, Greater Manchester Climate Change Strategy
*these savings will need to be found from a combination of identified projects with currently
unquantified reductions and projects yet to be identified
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3.

BASELINE

3.1

Carbon Emissions to Date (up to 2012)
Sub-national data on energy use and emissions has only been collected since 2005; the latest
figures (for 2012) were published in July 2014. Data presented in the GMCCS Implementation
Plan is for 2010. Since then, data from 2010 has been revised and as such some of the data
below does not exactly match that set out in some of the latest GM reports and strategies,
such as the GM Implementation Plan and CCS.
As data is not available before 2005, GM’s environmental strategy team undertook its own
analysis to produce a 1990 baseline for GM. This analysis suggested that emissions in 1990
were 21.1MtCO2e.
In 2012, GM emitted just over 16.1MtCO2e equating to 3.6% of all UK emissions. As illustrated
in Table 3.1, carbon emissions have been generally reducing over time with a 23.6% decrease
between 1990 and 2012. However, there was an 8.1% increase between 2011 and 2012 – the
last year for which sub-national projections are available. This increase is consistent with the
rest of the country where 92% of local authorities experienced a rise, which is equivalent to an
5.0% increase across the country. The main drivers of the increase in UK emissions in 2012
were an increase in residential gas use due to 2012 being a colder year than 2011, and
increased use of coal for electricity generation.
Table 3.1: GM Emissions – Change Over Time
Time Period

Change (ktCO2e)

Change (%)

1990 to 2005

-2,741

-13.0%

1990 to 2012

-4,991

-23.6%

2005 to 2012

-2,250

-12.2%

2005 to 2006

23

0.1%

2006 to 2007

-530

-2.9%

2007 to 2008

-391

-2.2%

2008 to 2009

-1,615

-9.2%

2009 to 2010

738

4.6%

2010 to 2011

-1,690

-10.2%

2011 to 2012

1,214

8.1%

Source: Local and Regional CO2 Emissions Estimates for 2005-2012, DECC
Figures may not sum due to rounding
Tables 3.2, 3.3 and Figure 3.1 illustrate the emissions by end use. In 2012, 37.5% of
emissions are generated by industrial and commercial users, 35.8% from domestic users,
26.3% by transport, with the remaining 0.4% from Land Use, Land Use Change and Forestry
(LULUCF).
Between 2011 and 2012, carbon emissions in the industrial and commercial sector increased
the greatest (13.6%), followed by domestic (10.1%). Whereas, LULUCF experienced little
change (0.0%) and transport saw a slight decline (0.9%).
ENWORKS
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Table 3.2: GM Emissions by End Use, 2005 to 2012 (kt CO2e)
Industry and
Commercial

Domestic

Transport

LULUCF

Total

2005

7,012

6,519

4,786

78

18,395

2006

7,138

6,502

4,703

75

18,418

2007

6,742

6,301

4,776

69

17,888

2008

6,689

6,228

4,515

65

17,497

2009

5,753

5,635

4,431

63

15,883

2010

6,220

5,972

4,367

62

16,621

2011

5,335

5,252

4,283

61

14,931

2012

6,061

5,780

4,243

61

16,145

Source: Local and Regional CO2 Emissions Estimates for 2005-2012, DECC
Figures may not sum due to rounding
Table 3.3: GM Emissions by End Use, 2005 to 2012 (kt CO2e) - % Change
Industry and
Commercial

Domestic

Transport

LULUCF

Total

2005 to 2006

1.8%

-0.3%

-1.7%

-4.4%

0.1%

2006 to 2007

-5.6%

-3.1%

1.6%

-7.1%

-2.9%

2007 to 2008

-0.8%

-1.2%

-5.5%

-6.9%

-2.2%

2008 to 2009

-14.0%

-9.5%

-1.9%

-2.0%

-9.2%

2009 to 2010

8.1%

6.0%

-1.4%

-2.9%

4.6%

2010 to 2011

-14.2%

-12.1%

-1.9%

-0.9%

-10.2%

2011 to 2012

13.6%

10.1%

-0.9%

0.0%

8.1%

Source: Local and Regional CO2 Emissions Estimates for 2005-2012, DECC
Figures may not sum due to rounding
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Figure 3.1: GM Emissions by End Use, 2005 to 2012 (kt CO2e)
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Source: Local and Regional CO2 Emissions Estimates for 2005-2012, DECC
Tables 3.4, 3.5 and Figure 3.2 illustrate the emissions by the fuel used. In 2012, 38.7% of
emissions are generated from electricity, 30.1% from gas, 26.3% by petroleum, with the
remaining 4.9% from other fuels.
Between 2011 and 2012, carbon emissions generated by electricity increased the greatest
(14.3%), followed by gas (10.8%). Both petroleum (0.9%) and other fuels (0.3%) experienced
a slight decline.
Table 3.4: GM Emissions by Fuel Type, 2005 to 2012 (kt CO2e)
Electricity

Gas

Other

Petroleum

Total

2005

6,750

5,810

1,050

4,786

18,395

2006

7,217

5,534

964

4,703

18,418

2007

6,940

5,218

954

4,776

17,888

2008

6,897

5,214

871

4,515

17,497

2009

5,825

4,799

827

4,431

15,883

2010

6,070

5,312

872

4,367

16,621

2011

5,467

4,388

793

4,283

14,931

2012

6,251

4,860

791

4,243

16,145

Source: Local and Regional CO2 Emissions Estimates for 2005-2012, DECC
Figures may not sum due to rounding
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Table 3.5: GM Emissions by Fuel Type, 2005 to 2012 (kt CO2e) - % Change
Electricity

Gas

Other

Petroleum

Total

2005 to 2006

6.9%

-4.7%

-8.2%

-1.7%

0.1%

2006 to 2007

-3.8%

-5.7%

-1.0%

1.6%

-2.9%

2007 to 2008

-0.6%

-0.1%

-8.7%

-5.5%

-2.2%

2008 to 2009

-15.5%

-8.0%

-5.0%

-1.9%

-9.2%

2009 to 2010

4.2%

10.7%

5.4%

-1.4%

4.6%

2010 to 2011

-9.9%

-17.4%

-9.0%

-1.9%

-10.2%

2011 to 2012

14.3%

10.8%

-0.3%

-0.9%

8.1%

Source: Local and Regional CO2 Emissions Estimates for 2005-2012, DECC
Figures may not sum due to rounding
Figure 3.2: GM Emissions by Fuel Type, 2005 to 2012 (kt CO2e)
Petroleum

20,000

Other
Gas

18,000

Electricity
16,000
14,000

Kt CO2e

12,000
10,000
8,000
6,000
4,000
2,000
0
2005

2006

2007

2008

2009

2010

2011

2012

Year

Source: Local and Regional CO2 Emissions Estimates for 2005-2012, DECC
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3.2

Carbon Emissions up to 2015
5

Figure 3.3 highlights GM carbon emissions showing published data in 1990 and from 2005 to
6
2012 . National level data has been released for 2013 and illustrates a 2.1% decrease across
the UK. Between 2005 and 2012, GM has experienced broadly the same trend as nationally
but the annual change (whether it is increasing or decreasing) is sometimes more
pronounced. Figure 3.3 presents GM’s carbon emissions for 2013 assuming the same
percentage decrease as nationally.
The Figure also shows the 2020 48% reduction target and the 2015 target as set out in the
GM Implementation Plan. The 2015 target was based on published data up to 2010 and
forecast up to 2020. The GM Implementation Plan was based on carbon emissions of 16.6Mt
CO2 in 2010. This figure has been revised down to 16.4Mt CO2
Based on the latest actual data (2012) for GM:
•

In order to meet the 2015 interim target a further reduction of 2.1Mt CO2 is required from
2012; and

•

To meet the 2020 target, GM has to reduce its carbon emissions by a further 5.2Mt CO2
from 2012.

Based on the latest indicative data (2013) for GM:
•

In order to meet the 2015 interim target a further reduction of 1.8Mt CO2 is required from
2013; and

•

To meet the 2020 target, GM has to reduce its carbon emissions by a further 4.8Mt CO2
from 2013.

5

Local and Regional CO2 Emissions Estimates for 2005-2012, DECC 2014

6

Data is not available from 1991 to 2004
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Figure 3.3: GM Emissions and Targets from 1990 to 2020
Published Data GM, 2010
1990 Levels
Projection to meet 2020 target (from original 2010 data)
Published Data GM, 2012 (inc. revisions to previous years)
22,000

20,000

Kt CO2e

18,000
2013 - indicative (based
on national projection)

16,000

14,000

12,000

10,000
1990

3.3

1995

2000

2005

2010

2015

2020

Meeting the 2015 Interim Target
Method
Section 3.3 establishes the wedges up to 2015 set against the interim target established in the
Implementation Plan. The main purpose of this task is to estimate carbon emissions in 2015 in
order to inform the options moving forward from 2016 to 2020.
The method and assumptions applied were as follows:
•

BAU is set at 2010 (original data as used in the Implementation Plan);

•

Actual data, as set earlier in this chapter, is used to establish performance from 2010 to
2012;

•

In order to estimate carbon emissions from 2013 to 2015 URS undertook the following
analysis:
−

A review of data provided by the GM Environment Team on existing projects and
savings up to 2015. The aim of this review was to challenge the assumptions and
methods used in developing the carbon savings. However, in a number of instances
the assumptions used to inform the estimates were not available and as such URS
had to use the data as presented. Alternatively in some instances savings were not
presented and as such URS estimated the savings (see Appendix A);

−

The review included local projects and the GM Environment Teams’ analysis of the
Carbon Plan i.e. how national emissions will contribute to savings locally;
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−

The transport wedges/data has been reviewed by Atkins. URS has included this data
in our assessment and options appraisal. URS has not interrogated the data and as
such have used the data on an ‘as seen’ basis; and

−

For illustrative purposes and due to a lack of information for most projects, URS has
assumed a linear annual implementation for each year up to 2020.

Projects Reviewed
Table 3.6 illustrates the projects that have been reviewed and the scope for each. A number of
projects were discounted as it was anticipated that no savings would be delivered by 2015.
This includes ‘heat networks’ and ‘non-domestic energy efficiency (retrofit of public sector
buildings)’:
Table 3.6: Projects reviewed to inform 2015 Baseline
Implementation
Plan Theme

Buildings

Energy

Project

Scope

Green Deal

11,000 houses retrofitted, per annum, with a range of
energy efficiency measures across GM. It has been
assumed only 5,500 will be achieved before the end of
2015

National Action on
Building Regulations

All new domestic gas boilers are required to be
condensing boilers

UK Heat Strategy

Insulation of buildings. Completion of all remaining,
practical loft and cavity wall insulation

Street Lighting

Installation of LED lanterns with a CMS system in Bolton,
Bury, Manchester, Salford, Stockport, Tameside, Trafford,
Wigan

NEDO

Pilot to trial Japanese heat technology in 600 homes (air
source heat pumps)

National Action on
Electricity System
Reform

Reduction in electricity consumption/use of renewables.
Decarbonisation of the electricity grid, use of more
efficient domestic technology.

Penine Edge Forest

50ha of new woodland and 5,000 trees in public spaces

Red Rose Forest

2 x 20 ha of new or restored woodland

ENWORKS –
Resource Efficiency
Business Support

250 business supported to identify 50,000 tonnes of
annual CO2e savings from a sub-set of those businesses

National Action on
Transport

National action on implementing low carbon vehicles and
biofuels. In the earlier years of the decade the savings
largely reflect improvements in conventional engines but
towards the end of the decade the CCC scenario includes
rapid uptake of electric vehicles of different types

Improve Bus Fleet
Efficiency

Supporting investment in fuel efficient/low emission buses
beyond what has been achieved through the Green Bus
Fund (through tendering and partnership agreements as
well as through financial support)

Natural Capital

SCP

Transport

ENWORKS

16

– Developing a Wedges Approach for Carbon Emissions Reduction –

Implementation
Plan Theme

Project

Scope

Driver Training
Programme

Eco-driving training programme (excluding bus and HGV
drivers who are already trained but potentially targeting
high mileage drivers)

Urban Freight
Efficiency
Improvements

Incentives for improvements in freight movements energy
efficiency e.g. through consolidation centres, fleet
certification schemes, etc

Cycle Infrastructure

Provision of improved cycling infrastructure (cycle routes,
parking, etc)

Bus Rapid
Transit/Tram
Infrastructure

Further improvements in bus/tram/tram trains
infrastructure (additional routes/ capacity/ shorter journey
times)

Local Rail Services

Further improvements to local rail services to address
capacity issues

Rail/Water Freight
Support

Further support to development of rail/water freight
capacity and incentives to shift freight from road to
rail/water

Public Transport Fares

Reduced fares offered to targeted groups to attract car
users and longer trips

Smarter Choices

Further roll-out of Smarter Choices initiatives (beyond
LSTF implementation) including: travel planning for a
range of destinations, individual travel planning,
behaviour change campaigns, car sharing,
video/teleconferencing

Pricing Signal

Pricing mechanism targeting car use - e.g. through
parking charges, workplace parking, road use charges

Home Working

Campaign/incentives targeted to encourage/support
home working

Projected Savings Up To 2015
The projected savings in 2015 are presented in Table 3.7 (where known), grouped by theme
and driver. Themes are set out as per the GM Implementation Plan and drivers are as follows:
•

GM – those projects/actions that are driven predominantly by the GM Environment Team;

•

National with local influence – those projects/actions that are driven by national policy but
dedicated resources and additional carbon savings are delivered within GM; and

•

National – those project/actions that are driven predominantly by national policy. This
does not mean that GM does not have a part to play in delivering these actions and
carbon savings will only be maximised by the actions locally. This is explored in more
detail below.

The calculations/assumptions used for estimating carbon savings for each, along with the
actual savings per individual project are presented in Appendix A. Please note that where
possible data sources have been used where carbon emissions have been presented as
Carbon Dioxide Equivalent (CO2e). However, some data sources were used which only
ENWORKS
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provided emissions as Carbon Dioxide (CO2). However, this is felt to be insignificant given the
contribution of these figures to the overall calculations.
In total, 1,250kt CO2e of savings have been identified between 2013 and 2015. As set out in
Section 3.2, in order to meet the 2015 interim target a further reduction of 2.1Mt CO2 is
required following 2012 and as such it appears that GM will miss out on its interim target by
approximately 850kt CO2e.
Table 3.7: Projected Carbon Savings, kt CO2e
Implementation Plan Theme

Driver
GM
National with local influence

Carbon savings in 2015
6
107

Buildings
National
TOTAL
GM
National with local influence

113
20
-

Energy
National

772

TOTAL

792

GM

>1

National with local influence

-

National

-

Natural Capital
TOTAL

>1

GM

38

National with local influence

-

National

-

SCP
TOTAL
GM
National with local influence

38
199
-

Transport
National

108

TOTAL

306

GM

262

National with local influence

107

National

880

TOTAL
TOTAL

1,250

Figures may not sum due to rounding
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National Policy and GM Intervention
Around 70% of the savings, in this time period, are driven by two main policies/actions namely;
national action on electricity system reform and on low carbon vehicles and biofuels. The
savings derived from the latter largely reflect improvements in conventional engines rather
than the uptake of electric vehicles.
Although significant savings are derived from central government policy it does not mean that
GM has no part to play. In terms of decarbonisation of the grid, actions including granting
planning permission for onshore renewables, promoting solar PV and exploring the potential
for Combined Heat and Power and energy from waste, all have a significant contribution to
make.
Local co-ordination may also be needed in strengthening the electricity grid. GM’s electricity
emissions will also depend on the sub-regions demand for power. Further emissions
reductions could be possible should additional efficiencies be achieved in commercial and
domestic appliances.
In transport, the deployment of suitable infrastructure for EV charging will be essential if the
technology is to succeed.
Sensitivity Testing of National Policy
In total, almost 1Mt CO2e of savings from 2013 to 2015 are estimated to derive from national
policy, including those that are delivered locally. Therefore, over/under-achievement in terms
of these activities will impact greatly upon carbon savings in GM. 10% either way will
increase/decrease savings by just under 100kt CO2e equivalent to 4.7% of the savings
required between 2013 and 2015.
Behaviour Change
The Implementation Plan identifies carbon savings equivalent to 181kt CO2e from 2010 to
2015 from behaviour change. However, the above review has not identified any specific
savings derived here. This is not to say that there are not relevant savings from behaviour
change but they are difficult to isolate and as such are incorporated within some of the
projects.
Projects that are actively addressing behaviour change include housing retrofit, activities
undertaken by ENWORKS such as providing business support services, a lot of the public
sector in GM actively monitor their CO2 emissions and in terms of infrastructure, the GM Local
Sustainable Transport Fund programme includes area-specific improvements linked to
7
Smarter Choices for Transport .
2010 to 2015 Wedges
Figures 3.4, 3.5 and 3.6 illustrate the above data as wedges charts. For illustrative purposes
and due to a lack of information for most projects, URS has assumed a linear annual
implementation of measures.

7

Source: Change Matters: Understanding Low Carbon Behaviours, ESTA
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Figure 3.4: GM Wedges up to 2015: Impact by Sector
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Figure 3.5: GM Wedges up to 2015: Impact by Driver
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Figure 3.6: GM Wedges up to 2015: Impact by Implementation Plan Theme
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Summary
In 2012, GM emitted just over 16.1MtCO2e equating to 3.6% of all UK emissions. Carbon
emissions have been generally reducing since 1990 but there was an 8.1% increase between
2011 and 2012 – the last year for which sub-national projections are available. The main
drivers of the increase in 2012 were an increase in residential gas use due to 2012 being a
colder year than 2011, and increased use of coal for electricity generation.
National data has been released for 2013 which suggests a 2.1% decrease from 2012 and as
such it is anticipated that GM will also see a decrease when the next figures are released.
As summarised in Figure 3.7, 37.5% of emissions are generated by industrial and commercial
users, 35.8% from domestic users, 26.3% by transport, with the remaining 0.4% from Land
Use, Land Use Change and Forestry (LULUCF). Dissecting the data by fuel type shows that
38.7% of emissions are generated from electricity, 30.1% from gas, 26.3% by petroleum, with
the remaining 4.9% from other fuels.
In order to meet the 2015 interim target a further reduction of 2.1Mt CO2 is required from 2012.
The assessment set out in this chapter suggests that In total 1,250kt CO2e of savings would
be delivered between 2013 and 2015. Therefore, it appears that GM will miss out on its interim
target by approximately 850kt CO2e.
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Figure 3.7: GM Emissions by End Use and Fuel Type, 2012
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4.

CARBON SAVINGS BEYOND 2015

4.1

Introduction
The following section presents a list of potential options for carbon emissions reduction
measures to achieve the 2020 target (from 2015). This involved two stages:

4.2

•

Assessing a long list of options in terms of potential carbon savings. This included existing
and planned local and national projects (some of which were assessed in the previous
Section) as well as other potential options as suggested by the GM Environment Team
and local stakeholders; and

•

Undertaking a more detailed appraisal of those options (in terms of cost effectiveness,
level of local influence, resource implications, likelihood of success, and other
sustainability factors) which have the potential to deliver carbon emissions savings
(greater than 100t CO2e per annum).

Initial Appraisal: Potential Carbon Savings of Projects
The initial appraisal included an assessment of the potential carbon savings of projects. This
included the projects currently underway (i.e. those listed in Section 3.3) or planned (some
national policy / activity will not generate savings until 2016 for example and others have been
planned for some time but not got underway such as ‘heat networks’ and ‘non-domestic
energy efficiency’) and other potential options that had been suggested by the GM
Environment Team and local stakeholders.
Developing Three Options per Project
The carbon savings for projects that are currently underway and in the pipeline were estimated
in a similar way as the baseline i.e. annual savings were extended up to 2020 (from 2015).
A large number of other potential projects were recommended. There existed little clarity on
the scope of most of these and in these instances they were appraised on three
implementation levels. The central scenario is 15% and is predominantly based upon the
8
likelihood that 15% of electricity in GM will be generated using renewable sources by 2020 . A
5% margin either way has been used to simulate a conservative and optimistic implementation
scenario, options 1 and 3.
Table 4.1 sets out a description of the additional projects and the differing options that were
appraised for each.

8

Source: Northwest Renewable and Low Carbon Energy Capacity and Deployment, SQW, Aug 2010
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Table 4.1: Additional Projects and Options Appraised
Implementation
Plan Theme

Options

Small scale wind
and hydro
deployment

Energy

Implementation of 10%/15%/20% capacity of small scale
hydro and small scale wind power (less than 100kW) at a
linear rate over 5 years. GM has a potential of 0.1 MW
for wind projects of less than 100kW.

Ground mounted PV

Energy

Implementation of 10%/15%/20% capacity of solar PV at
a linear rate over 5 years. GM has a solar PV capacity of
440MW.

Energy

Implementation of 10%/15%/20% remaining capacity at
a linear rate between 2015 (when source data is from)
and 2020. There is capacity for 724,600 homes in GM to
install a standard 5 kWth air source heat pump

Renewable heat in
domestic properties
(ground source heat
pumps)

Energy

Implementation of 10%/15%/20% remaining capacity at
a linear rate between 2015 (when source data is from)
and 2020. There is capacity for 181,200 homes in GM to
install a standard 5 kWth ground source heat pump

Heat Networks

Energy

Double/triple size of current plans

Energy from Waste

Energy

5%/10% increase on current amount of waste in GM
being incinerated at energy from waste facilities

Energy

Implementation of 10%/15%/20% of capacity to be rolled
out over a 5 year period (assume linear roll-out). GM has
a solar thermal capacity of 440MWth, equivalent to
installing a 3 kWth system in around 147,000 buildings.

Biomass heating

Energy

Implementation of 10%/15%/20% of capacity to be rolled
out over a 5 year period (assume linear roll-out). GM has
a biomass heating potential of 6 MWth (based on fuel
sourced from managed woodland).

Street lighting

Energy

Current plans are in place for 8 local authorities.
Additional options are for remaining 2 Local Authorities
and then all GM highways

Resource Efficiency
in Businesses:
Energy Efficiency

Energy

Implementation of measures to achieve 10%/15%/20%
of the resource efficiencies and associated carbon
savings identified for education, retail, hotels,
government and transport.

Resource Efficiency
in Businesses:
Waste & Material
Efficiency

Energy

Implementation of measures to achieve 10%/15%/20%
of the resource efficiencies and associated carbon
savings identified for construction and transport.

Project

Renewable heat in
domestic properties
(air source heat
pumps)

Solar thermal
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4.3

Project

Implementation
Plan Theme

Options

Domestic property
retrofit – solid wall
insulation

Buildings

GM Green Deal achieving between 8,000 and 11,000
homes per annum

Domestic property
retrofit – glazing
upgrades

Buildings

10%/15%/20% glazing upgrades to Building regs (uvalue of 2.2) and/or 'best practice' (u-value better than
1.2)

Commercial property
retrofit

Buildings

Implementation of energy saving measures in
10%/15%/20% of non-domestic buildings. There are
45,000 non-domestic buildings in GM.

Tree Planting

Natural Capital

Double/triple size of current plans

Sequestration from
peat bogs

Natural Capital

Restoration of 5%/10%/25% Chat Moss to achieve
carbon sequestration

Detailed Options Appraisal
Each potential option was given a score between 1 and 3 (low to high) against the following
criteria (detailed methodology is set out in Appendix C):
•

Carbon Savings: based on the calculations of URS and information received during the
project. Assumptions are set out in the various sections of this report and Appendices.

•

Cost Effectiveness: as compared to relevant benchmarks set out in the Carbon Plan
and as set out in the ‘Ticket to Kyoto: Low Carbon Transport in Greater Manchester’
2014 report.

•

Level of local influence: in terms of how the projects will be implemented and
managed.

•

Resource Implications: in terms of internalisation or outsourcing of projects to private
companies and organisations.

•

Likelihood of success: this does not take into account cost and resources available,
instead it looks at whether there are any current examples, interest in implementing such
projects or any barriers to realisation.

•

Other sustainability Impacts: this looks at a range of additional impacts including air
quality, noise, equality, fuel poverty etc. Where both positive and negative impacts have
been noted in the same impact category, as a simplification these have been taken to
cancel each other out. It is noted that this approach may not reflect the significance or
scale of the various impacts but has been implemented for simplicity.
9

The score of the ‘other sustainability’ impacts was aggregated as follows :

9

Scores could potentially range from -8 to +8 but this is unlikely as most projects would achieve some positive and
negative scores
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•

Any scores below 0 were classified as negative;

•

Scores from 0 to 2 were classified as neutral; and

•

Scores of 3 and above were classified as positive.

The detailed breakdown/scores of the wider sustainability impacts are illustrated in Appendix
E.
Projects estimated to deliver less than 100t CO2e reductions per annum were ‘screened out’ at
this stage and as such were not included in the detailed options appraisal.
Appendix D details the output of the options appraisal. The options appraisal is intended as a
guide for the GM Environment Team in order to help facilitate / select priority projects up to
2020.
4.4

Meeting the 2020 Target
If it is assumed that GM misses out on the 2015 interim target by 850kt CO2e, as set out in
Section 3, then a reduction of approximately 3,900kt CO2e in 2020, from 2015, is required.
Carbon Savings from Existing and Planned Projects
A significant proportion of the target could be achieved through GM and national
projects/activities which are already running. Appendix B illustrates the savings for each of
these existing and planned projects along with the scope of each.
Table 4.2 below summarises the savings by Implementation Plan theme and driver. This
illustrates that these projects could deliver almost 2,200kt CO2e in 2020. A key driver for the
savings are activities and policies from central government. However, as set out in Section 3,
this does not mean that GM has no part to play. Firstly, these national policies will only be
maximised by utilising local resources. Secondly, these policies will only deliver 1,741kt
10
CO2e of the 3,900kt CO2e deficit, as such GM will have to achieve 2,159kt CO2e through its
own actions (including the 444 kt CO2e set out below).

10

As set out in Section 3, over/under-achievement in terms of these activities will impact greatly upon carbon savings in
GM. 10% either way will increase/decrease savings by around 170kt CO2e
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Table 4.2: Projected Carbon Savings, kt CO2e from Existing and Planned Projects
Implementation Plan Theme

Driver

Carbon savings in 2020*

GM

105

National with local influence

268

Buildings
National
TOTAL
GM
National with local influence

373
90
-

Energy
National

1,287

TOTAL

1,377

GM

>1

National with local influence

-

National

-

Natural Capital
TOTAL

>1

GM

50

National with local influence

-

National

-

SCP
TOTAL
GM
National with local influence

50
199
-

Transport
National

186

TOTAL

385

GM

444

National with local influence

268

TOTAL
National

1,473

TOTAL

2,186

*Figures may not sum due to rounding
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Further Options for Delivering Carbon Savings
If the above savings are achieved there will be a further reduction of 1,714kt CO2e required to
meet the 2020 target.
It is recommended that the GM Environment Team select options using the initial options
appraisal (Appendix B1B) and the detailed options appraisal (Appendix D) to meet the
shortfall.
The initial options appraisal will provide the estimated carbon savings in 2020 but this needs to
be coupled with the detailed appraisal to factor in other issues, namely; cost effectiveness,
level of local influence, resource implications, likelihood of success and other sustainability
factors.
The future projects presented are intended as a guide with a range of options illustrated for
indicative purposes i.e. projects could be implemented with more or less resource than set out.
Additionally, the carbon savings are estimated on the best evidence available at the time of
writing. However, estimating these savings is not an exact science and as such the options
should be used as a guide in terms of direction of travel.
The options also need selecting with an element of common sense and realism. There is likely
to be some duplication of carbon savings across the different options (for example, between
Green Deal and other domestic property retrofitting) and it will be up to the GM Environment
Team to be mindful of these. Likewise, some savings in some of the options could become
harder to achieve over time (and these have not been factored into the appraisal) as ‘easy
wins’ are usually achieved first.
A good starting point for selecting projects could be those options where carbon savings are
high, cost effectiveness is moderate/high and likelihood of success is moderate/high.
The following Figures illustrate the existing and planned projects and the subsequent shortfall
in achieving the 2020 target in wedges charts.
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Figure 4.1: GM Wedges up to 2020: Impact by Sector (Existing/Planned Projects Only)
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Figure 4.2: GM Wedges up to 2020: Impact by Driver (Existing/Planned Projects Only)
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Figure 4.3: GM Wedges up to 2020: Impact by Implementation Plan Theme
(Existing/Planned Projects Only)
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5.

PERFORMANCE MANAGEMENT FRAMEWORK
This Section provides a performance management framework for capturing carbon savings
from projects identified in the options appraisal. It begins with an evaluation of the ENWORKS
Toolkit and subsequently how that can be developed further.

5.1

Existing ENWORKS Toolkit
On-going monitoring and measurement of carbon savings is an important part of assessing
progress made towards achieving carbon reduction targets. The ENWORKS Online Resource
Efficiency Toolkit has been designed to aid such monitoring, allowing businesses to capture
and report the economic and environmental outcomes of opportunities via web-based
software. The toolkit offers users a secure site through which to input data without any
specialised software requirements, providing the ability to record several types of resource
efficiency opportunities defined with certain parameters and the ability to produce several
types of reports. These parameters and data requirements on a project basis are outlined in
Table 5.1 together with the relevance to projects considered in this study.
Table 5.1: ENWORKS Toolkit Overview
Existing Toolkit
Parameter

Data Input Format

Project
Requirements

Headline
Title

Free form text box

Status

Drop down: Initial Scope, Investigation, Feasible, NonFeasible, Implementation, Achieved

Opportunity Type

Drop down: Annual, One-off

Priority

Drop down: low, medium, high

Required for
each project and
applicable as
stands

Description
Overview

Free form text box

Next Action

Free form text box

Comments/Notes

Free form text box

Person Responsible

Free form text box

Additional benefits

Tick boxes: Improved capacity, improved quality, improved
service

Required for
each project and
applicable as
stands

Costs
Capital cost (£)

Free form text box

Supplier location

Drop down: North West, UK, EU International

Cost detail

Free form text box

Required for
each project and
applicable as
stands

Savings (in detail)
Saving Type

Drop down: Resource reduction, Substitution, Waste
diverted from landfill

May require
additional options
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Existing Toolkit
Parameter

Data Input Format

Resource Type

Drop down dependent on saving type: e.g. Electricity,
Water-mains, Aggregates, Metal (non-Aluminium), OrganicFood Waste

Resource Use

Drop down dependent on resource type: Utility, Transport,
Raw Material, Ancillary, Other, Packaging

Method

Drop down dependent on saving and resource types: e.g.
behaviour change, process improvement, eco design,
recycling

Tonnes of CO2e
saved per unit

Informed by underlying CO2e conversion factors (Defra)non-amendable

Cost per unit (£)

Free form text box

Unit Saved

(dependent on resource type and resource use chosen)
Free form text box

Quantification Notes

Free form text box

Project
Requirements
added dependent
on projects.

As demonstrated in Table 5.1 this tool provides an ideal platform for measuring on-going
progress to GM’s 48% by 2020 target. However, our analysis has shown that amendments to
the toolkit are required to reflect the wider array of projects that may be implemented by GM.
In particular these are within the ‘savings’ section of the toolkit.
The environmental and cost benefits of opportunities are measured based on data input into
the ‘savings’ section. There are two main parameters upon which the calculations are based:
1. The unit saved e.g. litres of diesel, kWh of natural gas etc.
2. The cost per unit saved e.g. £1.0639 per litre of petrol, £0.0260 per kWh of natural
gas etc.
5.2

Developing the Toolkit Further
Table 5.2 illustrates the additional data required in the Toolkit to fully capture the performance
of those projects identified in the options appraisal set out in Section 4.The projects identified
have been grouped into broad categories with the following parameters: ‘saving type’, ‘unit
saved’ and ‘cost per unit’. Multiple ‘savings’ (and burdens) may be possible for each project,
for example, an energy from waste facility would generate carbon savings through diverting
waste from landfill and using the waste as a fuel in preference to fossil fuels. However,
transporting the waste to site would generate carbon emissions (these calculations currently
need to be undertaken outside of the tool). The latter two parameters are set out in Table 5.2
and in more detail in Appendix F.
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Table 5.2: Project Specific Data Requirements
Project Type

Units Saved

Cost per unit

Installation of condensing boilers

kWh of gas saved

per kWh of gas

Ground Mounted Solar PV

kWh of electricity generated

per kWh of electricity

tonnes of waste diverted

per tonne of waste
diverted (e.g. landfill
tax avoided)

kWh of electricity generated

N/a

litres of diesel used to transport
waste to facility

per litre used to
transport waste

kWh of electricity saved through use
of renewables

N/a

kWh of electricity saved through
reduction in consumption

per kWh of electricity

litres of diesel/petrol saved

per litre of
diesel/petrol

kWh of electricity required to power
ULEVs

per kWh of electricity

kWh of electricity saved

per kWh of electricity

kWh of natural gas saved

per kWh of natural
gas

kWh of electricity saved

per kWh of electricity

kWh of natural gas saved

per kWh of natural
gas

kWh of electricity saved

per kWh of electricity

kWh of natural gas saved

per kWh of natural
gas

kWh of natural gas replaced

per kWh of natural
gas

tonnes of waste diverted

per tonne of waste
diverted

tonnes of biomass used

per tonne of biomass
used

litres of diesel used to transport fuel
to the central boiler

per litre of diesel used
to transport fuel

kWh of gas replaced

per kWh of natural
gas

Energy from Waste

The Carbon Plan- Reduction in
electricity consumption/use of
renewables

National Action on low carbon
vehicles and biofuels

Resource Efficiency in Businesses:
Energy Efficiency

Domestic property retrofit

Commercial property retrofit

Heat Networks

Renewable heat in domestic
properties
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Project Type

Units Saved

Cost per unit

kWh of electricity required to
generate heat

per kWh of electricity

kWh of heat generated

RHI tariff per kWh of
heat generated

kWh of electricity saved

per kWh of electricity

kWh of natural gas saved

per kWh of natural
gas

kWh of electricity saved

per kWh of electricity

kWh of electricity saved

per kWh of electricity

kWh of natural gas saved

per kWh of natural
gas

tonnes of material of which less was
used

per tonne of material

tonnes of recycled material used

per tonne of material
used (difference in
cost compared to
virgin material if
cheaper)

tonnes of waste diverted

per tonne of waste
diverted (e.g. landfill
tax avoided)

kWh of heat generated

per kWh of natural
gas replaced

kWh of heat generated

RHI tariff per kWh of
eligible heat
generated

kWh of electricity generated

per kWh of electricity
replaced

kWh of electricity generated

FIT tariff per kWh of
eligible electricity
generated

kWh of gas replaced

per kWh of natural
has replaced

kWh of heat generated

RHI tariff per kWh of
eligible heat
generated

kWh of electricity required for heat
generation

per kWh of electricity
required

kWh of natural gas replaced

per kWh of natural
gas replaced

Non-Domestic Energy Efficiency

LED Street lighting

Zero carbon homes

Resource Efficiency in Businesses:
Waste & Material Efficiency

Solar Thermal

Small scale wind and hydro

NEDO- air source heat pumps

Biomass Heating

ENWORKS

34

– Developing a Wedges Approach for Carbon Emissions Reduction –

Project Type

Units Saved

Cost per unit

tonnes of biomass used

per tonne of biomass
used

litres of diesel used to transport fuel

per litre of diesel used
to transport fuel

Improve bus fleet efficiency

litres of fuel saved

per litre of fuel saved

Driver training programme

litres of fuel saved

per litre of fuel saved

Urban freight efficiency improvements

litres of fuel saved

per litre of fuel saved

Cycle infrastructure

litres of fuel saved

per litre of fuel saved

Bus rapid transit/tram infrastructure

litres of fuel saved

per litre of fuel saved

Local rail services

litres of fuel saved

per litre of fuel saved

Rail/water freight support

litres of fuel saved

per litre of fuel saved

Public transport fares

litres of fuel saved

per litre of fuel saved

Smarter choices

litres of fuel saved

per litre of fuel saved

Pricing signal

litres of fuel saved

per litre of fuel saved

Home working

litres of fuel saved

per litre of fuel saved

Note: Text in red denotes negative carbon/cost savings, i.e. net carbon emissions/costs

Whilst the data listed in Table 5.2 is required to be input into the toolkit to calculate savings,
this may not be readily available. In recognition of the difficulty for some projects to measure
or monitor the data parameters required for the toolkit, alternative means of obtaining these
parameters have been identified. This allows easily accessible data from projects to be used
in conjunction with national averages or figures from publicly available literature to calculate
the carbon savings. These alternative data requirements are set in Appendix F. The data
requirements in set out in Part 2: Appendix F should be used to calculate the parameters
11
listed in Table 5.2 for inputting into the toolkit. Based on the carbon conversion factors used
in the toolkit, the outputs will be reported in carbon dioxide equivalent emissions. This is in line
with the units used in the rest of this report. As it is the net ‘units saved’ that is reported in the
tool, both positive and negative elements will be required to be recorded in order to calculate
the overall net savings. The negative carbon/cost savings, i.e. net carbon emissions/costs
which include fuel used for transporting materials, electricity required to power equipment etc.,
are highlighted in red text to allow easy identification.

11

The data requirements and calculations provided in Part 2: Appendix F can be used as a means to provide data to
input into the ENWORKS toolkit. However, if available, primary data available in the form presented in Table 5.2 should
be used in preference to provide a more accurate and project specific figure for carbon and cost savings
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APPENDIX A 2010-2015 WEDGES CALCULATIONS AND SAVINGS (TCO2e) BY PROJECT
Implementation
Plan Theme

Buildings

Energy

Project

Scope

Driver

Green Deal

11,000 houses retrofitted, per annum, with a
range of energy efficiency measures across
GM. It has been assumed only 5,500 will be
achieved before the end of 2015

GM

National
Action on
Building
Regulations

All new domestic gas boilers are required to be
condensing boilers

National
with
local
influence

UK Heat
Strategy

Insulation of buildings. The Carbon Plan calls
for the completion of all remaining, practical loft
and cavity wall insulation

Street Lighting

Installation of LED lanterns with a CMS system
in Bolton, Bury, Manchester, Salford, Stockport,
Tameside, Trafford, Wigan

Savings
in 2015*

Calculation

5,500

Figure provided by MCC based on EST website, insulation and heating measures –
average of 1 tonne per property.

96,600

Condensing boilers are typically 10% more efficient than the best non-condensing
boilers and can achieve up to 90% efficiencies. Condensing boilers save 2,500 kWh
(based on a 3-bed semi-detached house, source: DECC Energy Efficiency Statistical
Summary). Assuming the installation trend will continue, around 70,000 boilers will
be installed annually, saving 175MWh of gas or 32,200tCO2e
(0.18404kWh/kgCO2e).

National
with
local
influence

10,800

Fewer than 50,000 buildings remain with un-insulated lofts, and there is likely to be
around 100,000 easy-to-treat wall cavities. With cavity wall insulation saving 1,700
kWh and loft insulation typically saving 500 kWh (based on a 3-bed semi-detached
house, source: Energy Efficiency Statistical Summary), overall savings would be in
the region of 31,300tCO2e /year for cavity wall insulation and 4,600 tCO2e/year for
loft insulation (0.18404kWh/kgCO2e). Calculations assume gas central heating and
an arbitrary 10% uptake each year with a completion by 2025.

GM

18,100

Energy savings of 5% in year 1, 35% in year 2, 80% in year 3 and 100% thereafter.
The LEDs are expected to last 20 years. Figures based on annual energy savings of
70% when a CMS is included. Savings derived from business cases
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Implementation
Plan Theme

Project

Scope

Driver

Savings
in 2015*

Energy Saving Trust (EST) website accessed on 21 Feb. 2014
(www.energysavingtrust.org.uk/Generating-energy/Choosing-a-renewabletechnology/Air-source-heat-pumps) provides typical annual CO2 savings from
replacing an existing heating system in an average four-bedroom detached home
with an average ASHP installation. It has been assumed that the existing heating
systems would be gas fuelled (noncondensing) as it is an urban area, and following
a conservative approach the higher EST value has been used. Calculation: 600
houses x 2.4 tCO2 pa = 1,440 tCO2 pa. Northwards Housing Association website
accessed on 21 Feb. 2014
(www.northwardshousing.co.uk/news_publications/inthenews/climatechange.htm)
indicates that work will start in summer 2014. On this basis, it has been assumed
that the new heating systems will be operational in the 600 homes by 2015.

NEDO

Pilot to trial Japanese heat technology in 600
homes (air source heat pumps)

GM

National
Action on
Electricity
System
Reform

Reduction in electricity consumption/use of
renewables. Decarbonisation of the electricity
grid, use of more efficient domestic technology.

National

772,400

These measures would equate to a reduction of around 40% of GM's electricity
related emissions by 2020 from 2010, falling to around 3,500ktCO2. This would
equate to a total of 300Kt CO2 saved annually by 2020.

Penine Edge
Forest

50ha of new woodland and 5,000 trees in public
spaces

GM

>less
than 100

50ha of new woodland will sequester 41t annually and 2,100t over the lifetime of the
wood and 5,000 new trees in public spaces will sequester 4t annually with 500t over
the lifetime of the project

Red Rose
Forest

2 x 20ha of new or restored woodland

GM

>less
than 100

Each 17 Ha plot sequestors 17 tonnes annually and 2,100t over the lifetime of the
wood land.

ENWORKS –
Resource
Efficiency
Business
Support

250 business supported to identify 50,000
tonnes of annual CO2e savings from a sub-set
of those businesses

GM

38,400

1,400

Natural Capital

SCP

Calculation

Source: ENWORKS Toolkit Reports
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Implementation
Plan Theme

Savings
in 2015*

Project

Scope

Driver

National
Action on
Transport

Assumes national action on implementing low
carbon vehicles and biofuels goes ahead as
assumed in the CCCs 4th Carbon Budget
Review- from 2012. In the earlier years of the
decade the savings largely reflect improvements
in conventional engines but towards the end of
the decade the CCC scenario includes rapid
uptake of electric vehicles of different types.

National

Improve Bus
Fleet
Efficiency

Supporting investment in fuel efficient/low
emission buses beyond what has been
achieved through the Green Bus Fund (through
tendering and partnership agreements as well
as through financial support)

GM

1,300

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

Driver Training
Programme

Eco-driving training programme (excluding bus
and HGV drivers who are already trained but
potentially targeting high mileage drivers)

GM

13,800

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

Urban Freight
Efficiency
Improvements

Incentives for improvements in freight
movements energy efficiency e.g. through
consolidation centres, fleet certification
schemes, etc

GM

1,300

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

Cycle
Infrastructure

Provision of improved cycling infrastructure
(cycle routes, parking, etc)

GM

13,800

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

Bus Rapid
Transit/Tram
Infrastructure

Further improvements in bus/tram/tram trains
infrastructure (additional routes/ capacity/
shorter journey times)

GM

1,300

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

Local Rail
Services

Further improvements to local rail services to
address capacity issues

GM

1,300

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

Rail/Water
Freight
Support

Further support to development of rail/water
freight capacity and incentives to shift freight
from road to rail/water

GM

1,300

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

107,700

Calculation

According to the source these measures could reduce GMs transport emissions by
around 10% from 2010 levels by 2020. With emissions at 4,500 ktCO2e in 2010,
savings could be 450 ktCO2e by 2020. Calculations assume linear uptake, i.e. 7 year
implementation period

Transport
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Implementation
Plan Theme

Savings
in 2015*

Project

Scope

Driver

Calculation

Public
Transport
Fares

Reduced fares offered to targeted groups to
attract car users and longer trips

GM

1,300

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

Smarter
Choices

Further roll-out of Smarter Choices initiatives
(beyond LSTF implementation) including: travel
planning for a range of destinations, individual
travel planning, behaviour change campaigns,
car sharing, video/teleconferencing

GM

50,000

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

Pricing Signal

Pricing mechanism targeting car use - e.g.
through parking charges, workplace parking,
road use charges

GM

100,000

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

Home Working

Campaign/incentives targeted to
encourage/support home working

GM

13,800

Source: Atkins T2K TFGM Low Carbon Transport Final Draft May 14 document

*figures rounded to nearest 100 and as such may not sum
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APPENDIX B INITIAL APPRAISAL OF PROJECTS
PART 1A INITIAL APPRAISAL: EXISTING AND PLANNED PROJECTS, 2016 – 2020 (TCO2e)
Theme

Buildings

Savings in
2020*

Project

Scope

Driver

Non-domestic
energy efficiency

Retrofit of public sector buildings in 10 local authority districts

GM

50,000

Green Deal

55,000

11,000 houses retrofitted each year with a range of energy efficiency measures across GM

GM

National Action on
Building Regulations

All new domestic gas boilers are required to be condensing boilers

National Policy local influence

161,000

UK Heat Strategy

Insulation of buildings. The Carbon Plan calls for the completion of all remaining, practical loft and cavity wall insulation. This
includes Green Deal

National Policylocal influence

17,900

Zero Carbon Homes

All new domestic buildings to be built to zero carbon homes standard from 2016

National Policylocal influence

89,400

Street lighting

Installation of LED lanterns with a CMS system in Bolton, Bury, Manchester, Salford, Stockport, Tameside, Trafford, Wigan

GM

42,600

GM

2,200

Manchester Civic Quarter Phase 1
Energy

Heat Networks
Phase 1

Stockport Town Centre Heat Network
Oldham Town Centre Heat Network
Civic Quarter Phase 2
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Theme

Project

Scope

Driver

Savings in
2020*

Manchester Oxford Road Corridor Heat Network
Airport City Heat Network
Bury Town Centre Heat Network
Heat Networks
Phase 2 & 3

Bickershaw Heat Network
Trafford Park

GM

45,200

Trafford Centre
Horwich Loco Works
Media City Heat Network Expansion

Natural
Capital

SCP

National Action on
Electricity System
Reform

Reduction in electricity consumption/use of renewables. Decarbonisation of the electricity grid, use of more efficient domestic
technology.

National Policy

Penine Edge Forest

50ha of new woodland and 5000 trees in public spaces

GM

200

Red Rose Forest

2 x 20 ha of new or restored woodland

GM

200

ENWORKS

Resource efficiency business support - 250 business supported to identify 50,000 tonnes of annual CO2e savings from a subset of those businesses

GM

50,000

National Action on
Transport

Assumes national action on implementing low carbon vehicles and biofuels goes ahead as assumed in the CCCs 4th Carbon
Budget Review- from 2012. In the earlier years of the decade the savings largely reflect improvements in conventional engines
but towards the end of the decade the CCC scenario includes rapid uptake of electric vehicles of different types.

National Policy

Improve bus fleet
efficiency

Supporting investment in fuel efficient/low emission buses beyond what has been achieved through the Green Bus Fund
(through tendering and partnership agreements as well as through financial support)

GM

Driver training
programme

Eco-driving training programme (excluding bus and HGV drivers who are already trained but potentially targeting high mileage
drivers)

GM

Urban freight
efficiency
improvements

Incentives for improvements in freight movements energy efficiency e.g. through consolidation centres, fleet certification
schemes, etc

GM

1,287,300

186,100

1,250

Transport
13,750

1,250
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Theme

Project

Scope

Driver

Cycle infrastructure

Provision of improved cycling infrastructure (cycle routes, parking, etc)

GM

Bus rapid
transit/tram
infrastructure

Further improvements in bus/tram/tram trains infrastructure (additional routes/ capacity/ shorter journey times)

GM

Local rail services

Further improvements to local rail services to address capacity issues

GM

Rail/water freight
support

Further support to development of rail/water freight capacity and incentives to shift freight from road to rail/water

GM

Public transport
fares

Reduced fares offered to targeted groups to attract car users and longer trips

GM

Smarter choices

Further roll-out of Smarter Choices initiatives (beyond LSTF implementation) including: travel planning for a range of
destinations, individual travel planning, behaviour change campaigns, car sharing, video/teleconferencing

GM

Pricing signal

Pricing mechanism targeting car use - e.g. through parking charges, workplace parking, road use charges

GM

Home working

Campaign/incentives targeted to encourage/support home working

GM

Savings in
2020*

13,750

1,250

1,250

1,250

1,250

50,000

100,000

13,750

*figures rounded to nearest 100 and as such may not sum
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PART 1B INITIAL APPRAISAL: FURTHER WEDGES, 2016 – 2020 (TCO2e)
Project

Small scale wind
and hydro
deployment

Ground mounted
PV

Renewable heat in
domestic
properties (air
source heat
pumps)

Renewable heat in
domestic
properties (ground

Options

Savings
in 2020*

1. Implementation of 10% capacity of small scale
hydro and small scale wind power (less than
100kW) at a linear rate over 5 years

2,800

2. As above but 15% implementation

4,200

3. As above but 20% implementation

5,500

Calculation

It is estimated that GM has a wind potential of 0.1 MW for wind projects (of less than 100 kW) and an additional
1,265 MW for commercial scale projects. For comparison purposes, the Scout Moor wind farm has got a capacity of
65MW and can produce enough electricity to power 40,000 households every year. It has been estimated that GM
has a hydropower potential of 12.8 MegaWatts (MW). For comparison, the example in this factsheet is for a 30 kW (1
MW = 1000 kW) which could power 50 homes. Source: CLASP (2011) GM Factsheet & Northwest Regional
Development Agency (2010); Peel Energy- Scout Moor Wind Farm Expansion; CADDET- Barton Locks.
Calculations are based on the operational running time of the Scout Moor wind farm in the region (average of 2,115
hours per year over the past three years), and use the 2013 national electricity mix 0.44548kgCO2e/kWh. GM has a
potential hydropower capacity of 12.8 MW. Calculations are based on the operational running time of the Barton
Lock hydro power installation (average 4,849 hours per year)

1.Implementation of 10% capacity of solar PV at a
linear rate over 5 years

18,900

2.As above but 15% implementation

28,400

3.As above but 20% implementation

37,800

*The source states a combined solar PV and solar thermal capacity of 880 MW. We have assumed solar PV is half.

1.Implementation of 10% capacity at a linear rate
over 5 years

72,500

It is estimated that GM has an air source heat pump potential of 3623 MegaWatt thermal (MWth), which is the
equivalent to installing a standard 5 kWth heat pump on 724,600 homes in Greater Manchester (1 MWth = 1000
kWth). Source: Northwest Regional Development Agency (2010) Northwest renewable and low carbon energy
capacity and deployment Project Report.

2.As above but 15% implementation

108,700

3.As above but 20% implementation

144,920

1.Implementation of 10% capacity at a linear rate
over 5 years

52,500

It is estimated that GM has a solar PV potential of 440 MW*, which is the equivalent to installing a standard 2kWp
system on 220,000 homes in GM. According to the Government, there are currently 0.52 MW of PV installed in GM
receiving FiTs payments. For every 5MW installed, a solar farm will power 1,515 homes for a year and save 2,150
tonnes of CO2. Source: CLASP (2011) GM Factsheet & Northwest Regional Development Agency (2010); Solar
Trade Association- Solar Farms.

Air source heat pumps lead to savings of around 1tCO2 per home (MoD). As per source there is capacity for 724,600
homes to install a standard 5 kWth heat pump.
It is estimated that GM has a ground source heat pump potential of 906 MegaWatt thermal (MWth), which is the
equivalent to installing a standard 5 kWth heat pump on 181,200 homes in Greater Manchester (1 MWth = 1000
kWth). Each ground source heat pump can save up to 2.9 t CO2 per year assuming the exisiting system is Gas (non-
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Savings
in 2020*

Project

Options

source heat
pumps)

2.As above but 15% implementation

78,800

3.As above but 20% implementation

105,100

1.Current plans (savings are already captured in
existing activity)

Heat Networks

Energy from
Waste

Solar thermal

condensing) for a four bedroom detached house. Source: Northwest Regional Development Agency (2010)
Northwest renewable and low carbon energy capacity and deployment Project Report; EST Ground Source Heat
Pumps

0

2.Double current plans (illustrates additional
savings only i.e. excludes savings demonstrated in
current plans)

47,300

3.Triple current plans (illustrates additional savings
only i.e. excludes savings demonstrated in current
plans)

94,700

1.Current plans (savings are already captured in
existing activity)

Calculation

As per calculations in existing activity

0

2. 5% increase, per annum, on current plans
(illustrates additional savings only i.e. excludes
savings demonstrated in current plans)

15,700

3. 10% increase, per annum, on current plans
(illustrates additional savings only i.e. excludes
savings demonstrated in current plans)

31,400

1.Implementation of 10% of capacity to be rolled
out over a 5 year period (assume linear roll-out)

4,000

2.As above but 15% implementation

6,100

Currently 94,339 tonnes of waste from GM is incinerated at energy from waste facilities savings 62,893 tCO2e/year.
Uplifts assume carbon savings are directly proportional to the waste incinerated.

It is estimated that GM has a solar thermal potential of 440 MegaWatts* (MWth), which is equivalent to installing a
3kWth systems (1 MWth = 1000 kWth) in about 147,000 buildings. Savings of 275kg CO2 can be expected per year
per household when replacing gas systems with solar thermal heating. Sources: CLASP (2011) GM Factsheet &
Northwest Regional Development Agency (2010); EST Solar water heating
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Project

Options

Savings
in 2020*

Calculation
Assumes the system being replaced was gas-based (a conservative assumption).

3.As above but 20% implementation

Biomass heating

1.Implementation of 10% of capacity to be rolled
out over a 5 year period (assume linear roll-out)

600

2.As above but 15% implementation

900

3.As above but 20% implementation

1,200

1.Current plans (savings are already captured in
existing activity)

Street lighting

Resource
Efficiency in
Businesses:
Energy Efficiency

8,100

2.All 10 Local Authorities- i.e. additional 2 Local
Authorities as compared to 'current figures'
(illustrates additional savings only i.e. excludes
savings demonstrated in current plans)

*The source states a combined solar PV and solar thermal capacity of 880 MW. We have assumed solar thermal is
half.
GM has been estimated to have a biomass heating potential (from managed woodland) of 6 MegaWatt thermal
(MWth), which is the equivalent to installing 300 community biomass heating boilers of 20 kWth (1 MWth = 1000
kWth) capacity each in Greater Manchester. A case study of Kielder District Heating, Northumberland shows a boiler
of 300kW to provide heat for 4 commercial buildings and 6 homes leads to savings of 300tCO2 per year. Source:
CLASP (2011) GM Factsheet & Northwest Regional Development Agency (2010); Wood Fuel Heating in the North of
England- a Practical Guide
GM has a biomass heating potential of 6 MWth (based on fuel sourced from managed woodland). Calculations are
based on figures from a case study comparable to the likely set up for GM.

0

10,200

According to the Rochdale and Oldham Joint Street Lighting Business Case, Rochdale has 28300 lamps and
Oldham has 28201 lamps. Calculated average savings per lamp based on figures for the other 8 Local Authority
figures. I.e., 236,588 lamps equate to carbon savings of 42,558 tCO2e/yr by 2020, therefore 56,501 lamps would
equate to savings of 10,200 in 2020.Assume a linear implementation over 5 years.
According to 'Greater Manchester’s third Local Transport Plan' there are 304,210 street light columns in the Greater
Manchester highway network. Calculated average savings per lamp based on above options. Therefore 304,201
lamps would equate to savings of 54,700 tCO2e in 2020. Assume a linear saving over 5 years.

3.All GM highways (excludes savings
demonstrated in above two options)

54,700

1.Implementation of measures to achieve 10% of
the resource efficiencies and associated carbon
savings identified for education, retail, hotels,
government and transport.

43,400

2.As above but 15% implementation

65,100

Energy Efficiency Savings: Around 106,000 people are employed in education in GM compared to 2.9 million in the
UK. No cost/low cost resource efficiency savings for the education sector are estimated at around 426ktCO2e.
Around 207,000 people work in wholesale and retail in GM compared to around 4 million in the UK. Savings of
704ktCO2e could be achieved across the UK in the retail sector. Just over 99,000 people work in the tourism and
culture sector in GM compared to 1.4 million working in the accommodation and food services sector in the UK.
Savings of around 559ktCO2e in the hotel sub-sector are possible. Around 55,000 people work in public
administration in GM compared to 1.9 million in the UK. Savings of 422ktCO2e can be made within government.
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Project

Options

3.As above but 20% implementation

Savings
in 2020*

86,800

Calculation
Within the transport sector around 67,000 people work in GM and 1.4 million in the UK. Savings of around
6930ktCO2e can be made across the sector. Sources: Oakdene Hollins- The Further Benefits of Business Resource
Efficiency; Greater Manchester Skills Analysis 2013-2014; ONS- All in employment by industry sector
Carbon savings scaled based on number of employees in sector in GM and the UK

Resource
Efficiency in
Businesses:
Waste & Material
Efficiency

Domestic property
retrofit – boiler
replacement / EPC
C to EPC B
grading

Domestic property
retrofit – glazing
upgrades

1.Implementation of measures to achieve 10% of
the resource efficiencies and associated carbon
savings identified for construction and transport.

6,800

2.As above but 15% implementation

10,100

3.As above but 20% implementation

13,500

1. 8,000 homes per annum

40,000

2. 9,500 homes per annum

47,500

3. 11,000 homes per annum

55,000

1. 10% glazing upgrades to Building regs (u-value
of 2.2) and/or 'best practice' (u-value better than
1.2)

15,800

2. 15% glazing upgrades to Building regs (u-value
of 2.2) and/or 'best practice' (u-value better than
1.2)

23,800

3. 20% glazing upgrades to Building regs (u-value
of 2.2) and/or 'best practice' (u-value better than
1.2)

31,700

Waste & Material Efficiency Savings: Around 75,000 people work in construction in GM compared to 2.2million in the
UK. No cost/low cost resource efficiency savings for the construction sector are estimated at around 1,638ktCO2e.
Around 67,000 people work in transport within GM compared to 1.4 million in the UK. Savings of around 246ktCO2e
can be made across the sector. Sources: Oakdene Hollins- The Further Benefits of Business Resource Efficiency;
Greater Manchester Skills Analysis 2013-2014; ONS- All in employment by industry sector
Carbon savings scaled based on number of employees in sector in GM and the UK

Savings of 1t CO2e per home, source, Greater Manchester Environment Team

44% of Europe's building stock still has single glazed windows. For an 'average house' with single glazed windows,
installing double glazing can lead to a saving of 0.3 tCO2/year. Source: BFRC-FAQs; Glass for Europe- FAQs
Assuming a similar percentage of buildings with single glazed windows for GM as for Europe, this would equate to
528,000 houses which have potential for savings through installing double glazing.
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Project

Commercial
property retrofit

Options

Savings
in 2020*

1.Implementation of energy saving measures in
10% of non-domestic buildings

45,000

2.Implementation of energy saving measures in
15% of non-domestic buildings

67,500

3.Implementation of energy saving measures in
20% of non-domestic buildings

90,000

Calculation

Innovative energy saving measures in non-domestic buildings could save 18MtCO2 over the period to 2020, with an
annual saving of 3MtCO2 by 2020 across the UK. In total, Greater Manchester has over 45,000 non-residential
properties with a combined floor space of nearly 11 million m2. Within the UK there are around 1.8 million nondomestic buildings. Sources: TINA-Non-Domestic Buildings Summary Report; GM's LCEA for the Built Environment;
UK Green Building Council-Retrofit for Non-Domestic buildings
Scaled carbon savings in line with number of non-domestic buildings in GM as compared to the UK. Given that
savings of 18MtCO2 can be achieved by 2020 across the 1.8million non-domestic buildings in the UK, total savings
across the 45,000 non-domestic buildings in GM would equate to around 450,000tCO2 between now and 2020.
Assumes 5 year linear implementation.

*figures rounded to nearest 100 and as such may not sum
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APPENDIX C FRAMEWORK FOR DETAILED OPTIONS APPRAISAL
Score/Criteria
Appraisal Criteria
Low (1)

Medium (2)

High (3)

Less than 1,000tCO2e per annum

Between 1,000 and 10,000tCO2e per
annum

Greater than 10,000tCo2e per annum

Least cost effective: cost per tonne of CO2e
saved above £50 i.e. net cost

Average cost effectiveness: cost per tonne
of CO2e saved between £50 and -£100 i.e.
net cost saving

Most cost effective: cost per tonne of CO2e
saved less than -£100 i.e. net cost saving

Level of local influence

Projects derived from national policy
implemented and managed nationally

Projects derived from national policy
implemented and managed at local level

Projects derived from local policy

Resource implications

Projects likely to be largely internalised

Projects with a mix of outsourcing to
contractors and internal project
management

Projects likely to be completely outsourced

Unlikely:
• No current examples/uptake in the region
or nationally
• No interest shown regionally in uptake of
measures
• Easily identifiable major barriers to
realisation
• Not embodied in National or Local Policy

Likely:
• No current examples/uptake in the region
but some nationally
• Interest in uptake of measures shown
regionally
• Some identifiable minor barriers to
realisation
• Embodied in National or Local Policy

Very likely:
• Current examples/uptake in the region
• Interest in uptake of measures shown
regionally
• No identifiable barriers to realisation
• Backed by legally binding requirements

Negative Impact (-1)

Neutral (0)

Positive Impact (1)

Carbon savings

Cost effectiveness
(as compared to relevant benchmarks set out in the
Carbon Plan)

Likelihood of success
(Must fit at least two sub-criteria to be awarded the scoreignores cost and resources as these are scored
separately)

Air quality / public
health
Other sustainability impacts
Landscape &
biodiversity
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Appraisal Criteria

Score/Criteria
Noise
Energy security
Traffic / transport
Fuel poverty
Economic output
Employment
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APPENDIX D DETAILED OPTIONS APPRAISAL
Project

Options

Carbon
savings

Cost
effectiveness

Level of
local
influence

Resource
implications

Practicality /
likelihood of
success within GM

Sustainability

Non-domestic energy
efficiency

Existing/planned

3

2

3

2

2

3

Green Deal

Existing/planned

3

2

2

3

3

3

National Action on Building
Regulations

Existing/planned

3

2

2

3

3

2

UK Heat Strategy

Existing/planned

3

2

2

2

3

3

Zero Carbon Homes

Existing/planned

3

1

2

2

2

2

Street lighting

Existing/planned

3

3

3

2

3

3

NEDO

Existing/planned

2

3

3

2

2

3

Heat Networks Phase 1

Existing/planned

2

2

3

2

2

2

Heat Networks Phase 2 & 3

Existing/planned

3

2

3

2

2

2

National Action on Electricity
System Reform

Existing/planned

3

2

1

3

2

3

ENWORKS Business Support

Existing/planned

3

2

3

3

2

3
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Project

Options

Carbon
savings

Cost
effectiveness

Level of
local
influence

Resource
implications

Practicality /
likelihood of
success within GM

Sustainability

National Action on low carbon
vehicles and biofuels

Existing/planned

3

2

1

3

2

5

Improve bus fleet efficiency

Existing/planned

2

2

3

2

2

0

Driver training programme

Existing/planned

3

2

3

1

2

0

Urban freight efficiency
improvements

Existing/planned

2

2

3

1

3

0

Cycle infrastructure

Existing/planned

3

2

3

1

3

0

Bus rapid transit/tram
infrastructure

Existing/planned

2

2

3

1

3

0

Local rail services

Existing/planned

2

2

2

2

3

0

Rail/water freight support

Existing/planned

2

2

2

2

3

0

Public transport fares

Existing/planned

2

2

3

2

3

0

Smarter choices

Existing/planned

3

2

3

1

3

0

Pricing signal

Existing/planned

3

2

2

2

1

0

Home working

Existing/planned

3

2

3

1

2

0
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Project

Options

Small scale wind and hydro
deployment

Ground mounted PV

Renewable heat in domestic
properties (air source heat
pumps)

Renewable heat in domestic
properties (ground source
heat pumps)

Carbon
savings

Cost
effectiveness

Level of
local
influence

Resource
implications

Practicality /
likelihood of
success within GM

Sustainability

Implementation of 10% capacity of small scale hydro
and small scale wind power (less than 100kW) at a
linear rate over 5 years

1

3

3

3

3

1

As above but 15% implementation

1

3

3

3

2

1

As above but 20% implementation

2

3

3

3

1

1

Implementation of 10% capacity of solar PV at a linear
rate over 5 years

2

3

3

3

3

2

As above but 15% implementation

2

3

3

3

2

2

As above but 20% implementation

2

3

3

3

1

2

Implementation of 10%/ remaining capacity at a linear
rate between 2015 and 2020.

3

3

2

3

3

2

As above but 15% implementation

3

3

2

3

2

2

As above but 20% implementation

3

3

2

3

1

2

Implementation of 10%/ remaining capacity at a linear
rate between 2015 and 2020.

3

3

2

3

3

2

As above but 15% implementation

3

3

2

3

2

2

As above but 20% implementation

3

3

2

3

1

2
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Project

Options

Heat Networks

Energy from Waste

Solar thermal

Biomass heating

Carbon
savings

Cost
effectiveness

Level of
local
influence

Resource
implications

Practicality /
likelihood of
success within GM

Sustainability

Current plans (savings are already captured in existing
activity)

1

2

3

2

2

2

Double current plans (illustrates additional savings only
i.e. excludes savings demonstrated in current plans)

3

2

3

2

2

2

Triple current plans (illustrates additional savings only
i.e. excludes savings demonstrated in current plans)

3

2

3

2

1

2

Current plans (savings are already captured in existing
activity)

1

2

3

2

2

-1

5% increase on current plans (illustrates additional
savings only i.e. excludes savings demonstrated in
current plans)

2

2

3

2

2

-1

10% increase on current plans (illustrates additional
savings only i.e. excludes savings demonstrated in
current plans)

2

2

3

2

1

-1

Implementation of 10% of capacity to be rolled out over
a 5 year period (assume linear roll-out)

1

1

3

3

3

4

As above but 15% implementation

2

1

3

3

2

4

As above but 20% implementation

2

1

3

3

1

4

Implementation of 10% of capacity to be rolled out over
a 5 year period (assume linear roll-out)

1

2

2

2

3

4

As above but 15% implementation

1

2

2

2

2

4
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Project

Street lighting

Resource Efficiency in
Businesses: Energy Efficiency

Resource Efficiency in
Businesses: Waste & Material
Efficiency

Domestic property retrofit –
boiler replacement / EPC C to
EPC B grading

Options

Carbon
savings

Cost
effectiveness

Level of
local
influence

Resource
implications

Practicality /
likelihood of
success within GM

Sustainability

As above but 20% implementation

1

2

2

2

1

4

Current plans (savings are already captured in existing
activity)

1

3

3

2

3

3

All 10 Local Authorities- i.e. additional 2 Local Authorities

2

3

3

2

3

3

GM Highways

3

3

3

2

3

3

Implementation of measures to achieve 10% of the
resource efficiencies and associated carbon savings
identified for education, retail, hotels, government and
transport.

2

2

3

1

3

3

As above but 15% implementation

3

2

3

1

2

3

As above but 20% implementation

3

2

3

1

1

3

Implementation of measures to achieve 10% of the
resource efficiencies and associated carbon savings
identified for construction and transport.

2

2

3

1

3

2

As above but 15% implementation

2

2

3

1

2

2

As above but 20% implementation

2

2

3

1

1

2

8,000 homes per annum

2

2

2

3

3

3

9,500 homes per annum

2

2

2

3

3

3
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Project

Domestic property retrofit –
glazing upgrades

Commercial property retrofit

Options

Carbon
savings

Cost
effectiveness

Level of
local
influence

Resource
implications

Practicality /
likelihood of
success within GM

Sustainability

11,000 homes per annum

3

2

2

3

2

3

10% glazing upgrades to Building regs (u-value of 2.2)
and/or 'best practice' (u-value better than 1.2)

2

2

3

3

3

3

15% glazing upgrades to Building regs (u-value of 2.2)
and/or 'best practice' (u-value better than 1.2)

2

2

3

3

2

3

20% glazing upgrades to Building regs (u-value of 2.2)
and/or 'best practice' (u-value better than 1.2)

2

2

3

3

1

3

Implementation of energy saving measures in 10% of
non-domestic buildings

2

2

3

3

3

3

Implementation of energy saving measures in 15% of
non-domestic buildings

3

2

3

3

2

3

Implementation of energy saving measures in 20% of
non-domestic buildings

3

2

3

3

1

3
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APPENDIX E

SUSTAINABILITY IMPACTS APPRAISAL

Project

Air quality /
public health

Landscape &
biodiversity

Noise

Energy
security

Traffic /
transport

Fuel poverty

Economic
output

Employment

Total
sustainability
score

Non-domestic energy
efficiency

0

0

1

0

0

1

0

1

3

Green Deal

0

0

1

0

0

1

0

1

3

National Action on Building
Regulations

0

0

0

0

0

1

0

1

2

UK Heat Strategy

0

0

1

0

0

1

0

1

3

Zero Carbon Homes

0

-1

1

0

0

1

0

1

2

Street lighting

1

1

0

0

1

0

0

0

3

NEDO

0

0

-1

1

0

1

1

1

3

Heat Networks Phase 1

0

0

-1

1

-1

1

1

1

2

Heat Networks Phase 2 & 3

0

0

-1

1

-1

1

1

1

2

National Action on Electricity
System Reform

1

0

0

1

0

0

0

1

3

ENWORKS business support

0

0

1

0

0

1

0

1

3
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Project

Air quality /
public health

Landscape &
biodiversity

Noise

Energy
security

Traffic /
transport

Fuel poverty

Economic
output

Employment

Total
sustainability
score

National Action on low carbon
vehicles and biofuels

1

0

1

1

1

0

0

1

5

Improve bus fleet efficiency

0

0

0

0

0

0

0

0

0

Driver training programme

0

0

0

0

0

0

0

0

0

Urban freight efficiency
improvements

0

0

0

0

0

0

0

0

0

Cycle infrastructure

0

0

0

0

0

0

0

0

0

Bus rapid transit/tram
infrastructure

0

0

0

0

0

0

0

0

0

Local rail services

0

0

0

0

0

0

0

0

0

Rail/water freight support

0

0

0

0

0

0

0

0

0

Public transport fares

0

0

0

0

0

0

0

0

0

Smarter choices

0

0

0

0

0

0

0

0

0

Pricing signal

0

0

0

0

0

0

0

0

0

Home working

0

0

0

0

0

0

0

0

0

Small scale wind and hydro
deployment

0

-1

-1

1

0

0

1

1

1
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Project

Air quality /
public health

Landscape &
biodiversity

Noise

Energy
security

Traffic /
transport

Fuel poverty

Economic
output

Employment

Total
sustainability
score

Ground mounted PV

0

-1

0

1

0

0

1

1

2

Renewable heat in domestic
properties (air source heat
pumps)

0

-1

-1

1

0

1

1

1

2

Renewable heat in domestic
properties (ground source
heat pumps)

0

-1

-1

1

0

1

1

1

2

Heat Networks

0

0

-1

1

-1

1

1

1

2

-1

0

-1

1

-1

0

0

1

-1

Solar thermal

0

0

0

1

0

1

1

1

4

Biomass heating

1

1

-1

1

-1

1

1

1

4

Street lighting

1

1

0

0

1

0

0

0

3

Resource Efficiency in
Businesses: Energy Efficiency

0

0

1

0

0

1

0

1

3

Resource Efficiency in
Businesses: Waste & Material
Efficiency

0

1

0

0

0

0

0

1

2

Domestic property retrofit –
wall insulation

0

0

1

0

0

1

0

1

3

Energy from Waste
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Project

Air quality /
public health

Landscape &
biodiversity

Noise

Energy
security

Traffic /
transport

Fuel poverty

Economic
output

Employment

Total
sustainability
score

Domestic property retrofit –
glazing upgrades

0

0

1

0

0

1

0

1

3

Commercial property retrofit

0

0

1

0

0

1

0

1

3
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APPENDIX F

PERFORMANCE MANAGEMENT FRAMEWORK DATA REQUIREMENTS

PART 1: DETAILED PROJECT SPECIFIC REQUIREMENTS

Project Type

Saving Type

Units Saved

Cost per Unit

CO2e conversion factor
used

Installation of condensing boilers

Resource
Reduction

kWh of gas saved

per kWh of gas

Natural Gas reduction

Ground Mounted Solar PV

Resource
Reduction

kWh of electricity
generated

per kWh of
electricity

Electricity reduction

Waste diverted from
landfill

tonnes of waste
diverted

per tonne of
waste diverted
(e.g. landfill tax
avoided)

the relevant waste to
energy recovery

Resource
Reduction

kWh of electricity
generated

N/a

Electricity reduction

Resource
Reduction

litres of diesel
used to transport
waste to facility

per litre used to
transport waste

Diesel (transport)
reduction

Resource reduction

kWh of electricity
saved through use
of renewables

N/a

Electricity reduction

Resource reduction

kWh of electricity
saved through
reduction in
consumption

per kWh of
electricity

Electricity reduction

Resource reduction

litres of
diesel/petrol saved

per litre of
diesel/petrol

Petrol reduction/Diesel
(transport) reduction

Energy from Waste

The Carbon Plan- Reduction in
electricity consumption/use of
renewables

EU products policy & deployment of
Ultra Low Emissions Vehicles

Other data required

Comments

Type of waste being
diverted- this may require
an additional option added
to the toolkit e.g. municipal
waste

These figures will be negative as it is a
resource used indirectly to generate
the electricity and therefore will be a
cost and produce CO2 emissions.

This will be a net saving, most ULEVs
will use some petrol or diesel.
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Project Type

Saving Type

Units Saved

Cost per Unit

CO2e conversion factor
used

Resource reduction

kWh of electricity
required to power
ULEVs

per kWh of
electricity

Electricity reduction

Resource reduction

kWh of electricity
saved

per kWh of
electricity

Electricity reduction

Resource reduction

kWh of natural gas
saved

per kWh of
natural gas

Natural gas reduction

Resource reduction

kWh of electricity
saved

per kWh of
electricity

Electricity reduction

This is only applicable if measures are
implemented which reduce electricity
consumption within the building, for
example, installing insulation in a
building heated by electric heaters.

Resource reduction

kWh of natural gas
saved

per kWh of
natural gas

Natural gas reduction

This is only applicable if measures are
implemented which reduce gas
consumption within the building, for
example, installing insulation in a
building with gas central heating.

Resource reduction

kWh of electricity
saved

per kWh of
electricity

Electricity reduction

Resource reduction

kWh of natural gas
saved

per kWh of
natural gas

Natural gas reduction

(ULEVs)

Resource Efficiency in Businesses:
Energy Efficiency

Other data required

Comments

Domestic property retrofit

Commercial property retrofit
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Project Type

Saving Type

Renewable heat in domestic
properties

Cost per Unit

kWh of natural gas
replaced

per kWh of
natural gas

Waste diverted from
landfill

tonnes of waste
diverted

per tonne of
waste diverted
(e.g. landfill tax
avoided)

Resource reduction

tonnes of biomass
used

Resource reduction

Resource reduction

Resource reduction

Heat Networks

Units Saved

CO2e conversion factor
used

Other data required

Comments

This is only applicable if the system
being replaced is gas. To be
substituted by the fuel used by the
system being replaced as appropriate.
This represents the gas or other fuel
that would otherwise be consumed to
heat the various buildings included in
the network.

Natural gas reduction

the relevant waste to
energy recovery factor

Type of waste being
diverted- this may require
an additional option added
to the toolkit e.g. municipal
waste

This is only applicable if the new
system uses waste as a fuel. If it uses
waste heat this will be captured in the
reduction in natural gas consumption
as above and no fuel needs to be
listed.

per tonne of
biomass used

the relevant energy fuel
reduction factor

Type of biomass being
combusted- this may
require an additional
option added to the toolkit

This is only applicable if the new
system is biomass fuelled.

litres of diesel
used to transport
fuel to the central
boiler

per litre of diesel
used to transport
fuel

Diesel (transport)
reduction

This is only applicable if fuel is
transported by road. This will be
negative as it is a resource used
indirectly to generate the heat and
therefore will be a cost and produce
CO2 emissions.

kWh of gas
replaced

per kWh of
natural gas

Natural gas reduction

This is only applicable if the system
being replaced is gas. This represents
the gas or other fuel that would
otherwise be consumed to heat the
building.
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Project Type

Saving Type

Units Saved

Cost per Unit

CO2e conversion factor
used

Resource reduction

kWh of electricity
required to
generate heat

per kWh of
electricity

Electricity reduction

Cost only

kWh of heat
generated

RHI tariff per
kWh of heat
generated

N/a

Resource reduction

kWh of electricity
saved

per kWh of
electricity

Electricity reduction

Resource reduction

kWh of natural gas
saved

per kWh of
natural gas

Natural gas reduction

Resource reduction

kWh of electricity
saved

per kWh of
electricity

Electricity reduction

Resource reduction

kWh of electricity
saved

per kWh of
electricity

Electricity reduction

Resource reduction

kWh of natural gas
saved

per kWh of
natural gas

Natural gas reduction

Resource reduction

tonnes of material
of which less was
used

per tonne of
material

The relevant material
reduction factor

Types of material used
more efficiently- this may
require additional options
added to the toolkit

This data needs to be collected for
each material used more efficiently.

Substitution

tonnes of recycled
material used

per tonne of
material used
(difference in
cost compared
to virgin material
if cheaper)

The relevant material
substitution factor

Types of recycled material
used- this may require
additional options added
to the toolkit

Only include price difference if the
recycled material is cheaper. Capital
cost is covered elsewhere. This data
needs to be collected for each
recycled material used.

Other data required

Comments
This is only applicable if the system
installed requires electricity to
generate the heat. Figures are
negative as this represents a cost and
will generate CO2e emissions.

Non-Domestic Energy Efficiency

LED Street lighting

Zero carbon homes

Resource Efficiency in Businesses:
Waste & Material Efficiency
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Project Type

Saving Type

Units Saved

Cost per Unit

CO2e conversion factor
used

Other data required

Comments

Type of waste being
diverted- this may require
an additional option added
to the toolkit e.g. municipal
waste. Waste
management routes used
e.g. energy from waste,
composting.

This data needs to be collected for
each material diverted from landfill.

Waste diverted from
landfill

tonnes of waste
diverted

per tonne of
waste diverted
(e.g. landfill tax
avoided)

the relevant material sent
to the relevant waste
management treatment

Resource
Reduction

kWh of heat
generated

per kWh of
natural gas
replaced

Natural gas reduction

Resource
Reduction

kWh of heat
generated

RHI tariff per
kWh of eligible
heat generated

Cost only

Resource
Reduction

kWh of electricity
generated

per kWh of
electricity
replaced

Electricity reduction

Resource
Reduction

kWh of electricity
generated

FIT tariff per
kWh of eligible
electricity
generated

Cost only

Resource
Reduction

kWh of gas
replaced

per kWh of
natural has
replaced

Natural gas reduction

Resource
Reduction

kWh of heat
generated

RHI tariff per
kWh of eligible
heat generated

Cost only

Solar Thermal

Small scale wind and hydro

NEDO- air source heat pumps

This is only applicable if the system
being replaced is gas. This represents
the gas or other fuel that would
otherwise be consumed to heat the
building.
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Project Type

Saving Type

Units Saved

Cost per Unit

CO2e conversion factor
used

Resource
Reduction

kWh of electricity
required for heat
generation

per kWh of
electricity
required

Electricity reduction

This will be negative as it is a resource
used indirectly to generate the heat
and therefore will be a cost and
produce CO2 emissions.

Resource
Reduction

kWh of natural gas
replaced

per kWh of
natural gas
replaced

Natural gas reduction

This is only applicable if the system
being replaced is gas. This represents
the gas or other fuel that would
otherwise be consumed to heat the
building.

Resource reduction

tonnes of biomass
used

per tonne of
biomass used

the relevant energy fuel
reduction factor

Resource reduction

litres of diesel
used to transport
fuel

per litre of diesel
used to transport
fuel

Diesel (transport)
reduction

Biomass Heating

Other data required

Comments

Type of biomass being
combusted- this may
require an additional
option added to the toolkit
This is only applicable if fuel is
transported by road. This will be
negative as it is a resource used
indirectly to generate the heat and
therefore will be a cost and produce
CO2 emissions.

Note: Text in red denotes negative carbon/cost savings, i.e. net carbon emissions/costs
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PART 2: ALTERNATIVE DATA REQUIREMENTS

Required
‘Units saved’
for toolkit

Barrier to data collection

Alternative data
requirement

Calculation

Data Source

Installation of
condensing
boilers

kWh of gas
saved

The actual kWh of gas saved as
compared to the previous boiler might
not be readily available. However a
simple estimation from publically
available average savings can be
implemented to calculate savings.

• Number of boilers installed

No. boilers installed * average savings (Condensing boilers
save 2,500 kWh (based on a 3-bed semi-detached house))

DECC Energy Efficiency
Statistical Summary)

Energy from
Waste

litres of diesel
to transport
waste

Generally fuel consumption is not
measured acurately in this type of
project. However, a simple estimation
from publically available information can
be implemented based on the distance
travelled.

• Distance travelled
• Vehicle used

(Total distance * Defra carbon conversion (tCO2e per km)
factor for appropriate vehicle) / Defra carbon factor per litre for
diesel

Defra Carbon Conversion
Factors as used by the
toolkit

The actual litres of diesel saved and/or
the kWh of electricity required to power
the ULEVs is unlikely to be monitored.
However, average emission figures for
hybrids can be used to calculate the net
emissions and therefore the emissions
saved from using less petrol.

• Number of ULEVs being
used in the region

• Calculate emissions from hybrid cars: (no. ULEVs*average
annual mileage, 8,500 miles) * Defra emissions factor for
hybrids
• Subtract above from equivalent emissions if these were
100% petrol fuelled cars: (no. ULEVs*average annual mileage,
8500 miles) * Defra emissions factor for an average car

National Travel Survey
2012:
https://www.gov.uk/govern
ment/uploads/system/uplo
ads/attachment_data/file/2
43957/nts2012-01.pdf

• Number of houses
• Housing type
• Energy rating of installed
windows

No. houses * average kWh savings (A rated: 3813kWh for a
detached house, 2625kWh for a semi-detached, 2313kWh for
a mid-terrace, 1750kWh for a bungalow, and 1438kWh for a
flat; B rated: 3500kWh for a detached house, 2375kWh for a
semi-detached, 2063kWh for a mid-terrace, 1500kWh for a
bungalow, and 1250kWh for a flat; C rated: 3375kWh for a
detached house, 2313kWh for a semi-detached, 2000kWh for
a mid-terrace, 1438kWh for a bungalow, and 1250kWh for a
flat)

Energy Saving Trust:
http://www.energysavingtr
ust.org.uk/Insulation/Wind
ows converted costs to
kWh using a per kWh of
gas price of £0.04

Project Type

EU products
policy &
deployment of
ULEVs

Domestic
retrofit

litres of
diesel/petrol
saved
kWh of
electricity
required to
power ULEVs

kWh natural
gas savedwindow
glazing
upgrades

With domestic retrofits changes in
energy consumption within the home is
not usually monitored and reported.
Average figures can be used to calculate
savings.
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Project Type

Required
‘Units saved’
for toolkit

Alternative data
requirement

Calculation

Data Source

kWh natural
gas savedsolid wall
insulation

• Number of houses
receiving solid wall
insulation
• Housing type

(No. houses*average CO2 saving (1040kg for a detached
house, 600kg for a semi-detached house, 395kg for a midterrace, 410kg for a bungalow, and 325kg for a flat))/Defra
carbon factor for natural gas

Energy Saving Trust:
http://www.energysavingtr
ust.org.uk/Insulation/Solidwall-insulation

kWh natural
gas savedcavity wall
insulation

• Number of houses
receiving cavity wall
insulation
• Housing type

(No. houses*average CO2 saving (1040kg for a detached
house, 600kg for a semi-detached house, 395kg for a midterrace, 410kg for a bungalow, and 325kg for a flat))/Defra
carbon factor for natural gas

Energy Saving Trust:
http://www.energysavingtr
ust.org.uk/Insulation/Cavit
y-wall-insulation

kWh natural
gas saved- loft
insulation

• Number of houses
receiving loft insulation
• Insulation thickness
• Housing type

(No. houses*average CO2 saving (0-270mm:1050kg for a
detached house, 620kg for a semi-detached house, 580kg for
a mid-terrace, and 830kg for a detached bungalow; 100270mm top up: 110kg for a detached house, 65kg for a semidetached house, 60kg for a mid-terrace, and 95kg for a
detached bungalow))/Defra carbon factor for natural gas

Energy Saving Trust:
http://www.energysavingtr
ust.org.uk/Insulation/Roofand-loft-insulation

• Number of houses

No. houses * average kWh of gas used for heating and hot
water (13,346kWh)

UK Housing Energy Fact
File Tables 2013calculated using the
energy consumption for
space heating and hot
water divided through by
the number of households.

• Distance travelled
• Vehicle used

(Total distance * Defra carbon conversion (tCO2e per km)
factor for appropriate vehicle) / Defra carbon factor per litre for
diesel

Defra Carbon Conversion
Factors as used by the
toolkit

Barrier to data collection

kWh of gas
replaced

Heat networks
litres of diesel
used to
transport fuel
to the central
boiler

All the figures required associated with
heat networks may not be readily
available. Average figures can be used
to calculate savings.
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Project Type

Required
‘Units saved’
for toolkit

kWh of gas
replaced
Renewable
heat in
domestic
properties
kWh of
electricity
required to
generate heat

LED street
lighting

kWh of
electricity
saved

Barrier to data collection

All the figures required associated with
renewable heat technologies for
domestic purposes may not be readily
available. Average figures can be used
to calculate savings.

If figures are not available specific to the
project average figures are available to
be used to calculate savings. However,
these will only provide a rough estimate.

kWh of heat
generated
NEDO- air
source heat
pumps

Figures may not be available for
individual projects, as such average
figures can be used to calculate savings.
kWh of
electricity
required for
heat
generation

Alternative data
requirement

Calculation

Data Source

• percentage of normal
heating and hot water
requirement that is provided
by the new system

Percentage of normal heating requirement * average kWh of
gas used for heating and hot water (13,346kWh)

UK Housing Energy Fact
File Tables 2013calculated as per heat
networks

• heating requirement
replaced (as per calculations
above)
• technology used

Heating requirement replaced (kWh) / average performance
factor for relevant technology (2.82 for ground source heat
pumps and 2.45 for air source heat pumps)

Energy Saving Trust
Calculations:
http://www.energysavingtr
ust.org.uk/Energy-SavingTrust/Our-calculations

• electricity consumption of
street lighting prior to
replacement
• Energy efficiency of LEDs
compared to existing lamps

Prior electricity consumption * LED efficiency (%) (usually this
is between 50 and 80% of normal lamps)

Green Investment BankLow Energy Street
lighting- making the switch

• percentage of normal
heating and hot water
requirement that is provided
by the new system

Percentage of normal heating requirement * average kWh of
gas used for heating and hot water (13,346kWh)

UK Housing Energy Fact
File Tables 2013calculated as per heat
networks

• heating requirement
replaced (as per calculations
above)

Heating requirement replaced (kWh) / average performance
factor for air source heat pumps (2.45)

Energy Saving Trust
Calculations:
http://www.energysavingtr
ust.org.uk/Energy-SavingTrust/Our-calculations
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Project Type

Required
‘Units saved’
for toolkit

kWh of natural
gas replaced
Biomass
Heating
litres of diesel
used to
transport fuel

Barrier to data collection

Figures may not be available for the
specific project, particularly the diesel
used to transport the fuel. As such
average figures can be used to calculate
savings.

Alternative data
requirement

Calculation

Data Source

• Number of homes for
which heating and hot water
is provided by the new
system
• percentage of heating and
hot water which is provided
by the new system

(Percentage of normal heating requirement * average kWh of
gas used for heating and hot water (13,346kWh))* number of
homes

UK Housing Energy Fact
File Tables 2013calculated as per heat
networks

• Distance travelled
• Vehicle used

(Total distance * Defra carbon conversion (tCO2e per km)
factor for appropriate vehicle) / Defra carbon factor per litre for
diesel

Defra Carbon Conversion
Factors as used by the
toolkit

Note: Text in red denotes negative carbon/cost savings, i.e. net carbon emissions/costs
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