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Executive Summary

Cambridgeshire and Peterborough have a responsibility to do all they can to contribute
to the 2050 target for net zero UK greenhouse gas emissions. This is a task for all levels
of government, and this report sets out the shape of that challenge for Cambridgeshire
and Peterborough: reducing emissions from the current 6.1 million tonnes (Mt) of carbon
dioxide equivalent (COze) per year to zero.

Domestic homes contribute 1280 thousand tonnes (kt) of COe or 21% of current Cam-
bridgeshire and Peterborough emissions, arising from energy used for heating and ap-
pliances. Under ambitious decarbonisation of heat and improvements to the energy effi-
ciency of the housing stock, domestic emissions are forecast to fall by 91% by 2050. This
would require swift roll out of low-carbon heating technologies, including hybrid heat
pumps and district heating.

Transport accounts for 39% of emissions in Cambridgeshire and Peterborough and emis-
sions have stayed constant for the last 10 years. An ambitious strategy that requires 100%
of cars, LGVs, buses and motorcycles as well as 91% of HGV's to be electric by 2050 will
reduce transport emissions to 81 kt COe. Electrification of vehicles is not the only so-
lution to decarbonising transport, and other measures that encourage shifting transport
away from cars to walking, cycling and public transport must also be included.

Agriculture currently contributes 405.5 kt COye per year, or 7% of Cambridgeshire and
Peterborough’s emissions, but much of the emissions in agriculture are difficult to abate.
In the 2050 ambitious scenario emissions are estimated to be 239 kt CO,, which is 40%
of total residual emissions. Achieving the 2050 ambitious scenario involves a significant
reduction of food waste, reduction of demand for red meat and dairy by 20%, and on
farm measures such as increased fertiliser efficiency, breeding measures, and livestock
food additives.

Commercial Services and Industrial emissions account for 27% of current emissions in
Cambridgeshire and Peterborough, and have decreased from 2543 kt in 2005 to 1660 kt
in 2016. The lowest emissions which could be achieved through an ambitious abatement
strategy are 137 kt COze. Implementation of low carbon heating and carbon capture and
storage are vital for achieving this reduction.

Waste management contributes around 2% of current Cambridgeshire and Peterborough
emissions (107 kt COze) with emissions from the Waterbeach landfill and compost sites
and Peterborough energy recovery facility. In an ambitious scenario net emissions are
29 kt COgze. Deployment of carbon capture storage, increasing capture of landfill and
compost gas emissions and electrification of waste transport are considered and identified
as priorities.

Afforestation as a means to reduce Cambridgeshire and Peterborough’s net emissions
has been explored extensively in this report. Land use, land use change and forestry
(LULUCF) currently account for 4% of emissions. Abatement costs of £15-50 per tonne
COze and total CO; sequestration were calculated for various scenarios. Afforestation
has the potential to play a role in helping to achieve net zero and the scale of afforestation
required is calculated.

Peatland emissions are not currently counted in the emissions inventory, but could signif-
icantly affect Cambridgeshire’s reported emissions - increasing them by as much as 90%.
Whilst this is technically just a change in accounting, it does highlight the need for further



research on peatland emissions and to prioritise the restoration and preservation of the
area’s peatland. In time and with the correct investment, peatland has the potential to
change from a net emissions source to a net sink. Cambridgeshire has the opportunity to
be a leader in the effective restoration of peatland, an activity which will be important for
climate change mitigation efforts all over the world, and thus the county could potentially
have an impact on climate change mitigation at an international level.

Projections show business as usual will lead to 2050 emissions of 3.5 million tonnes (Mt)
of COze. Under the ambitious decarbonisation strategy laid out in this report, emissions
will still be 0.6 Mt COze in 2050. In order to reach net zero, Cambridgeshire and Pe-
terborough must offset these remaining emissions from the above sectors by some mix
of afforestation, bioenergy with CCS, direct air capture with CCS, demand reductions,
peatland restoration, and future unknown technologies.

This report provides an emissions baseline against which Cambridgeshire and Peterbor-
ough can measure their performance. In order to achieve net zero, Cambridgeshire and
Peterborough must build on the existing support for climate action and go above and be-
yond their legal obligations. Importantly, both the district and county councils will need
to consider the emissions impact of every future policy decision, from health to transport,
and from buildings to waste. Now is the time for Cambridgeshire and Peterborough to be
leaders in the global effort to tackle climate change.
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NOMENCLATURE

BECCS Bio-energy with Carbon Capture and Storage

BEIS Department for Business, Energy & Industrial Strategy
CCC Cambridgeshire County Council

CCC RE Cambridgeshire County Council Rural Estate

CCS Carbon Capture & Storage

CH,4 Methane

CO, Carbon Dioxide

COze Carbon Dioxide Equivalent

CPCA Cambridgeshire and Peterborough Combined Authority
DACCS Direct Air Carbon Capture and Storage

DEFRA Department for Environment, Food & Rural Affairs
EEFM East of England Forecast Model

EEP Energy and Emissions Projections

EFW Energy From Waste

ERF Energy Recovery Facility

GHG Greenhouse Gas

GWP Global Warming Potential

kt Metric kilotonne (1 kt = 1000 t)

LFG Landfill gas

LULUCF Land Use, Land Use Change & Forestry

MBT Mechanical Biological Treatment

MRF Material Recovery Facility

Mt Metric megatonne (1 Mt = 1,000,000 t)

N>,O Nitrous Oxide

NAEI National Atmospheric Emissions Inventory

NET Negative Emissions Technology

PCC Peterborough City Council

t

Metric tonne (1000 kg)
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WCC Woodland Carbon Code
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Global Warming Potential

The Global Warming Potential (GWP) of a chemical species is a measure of how efficient
the species is at trapping heat in the atmosphere relative to carbon dioxide. The main
greenhouse gases (GHG) considered in this report were carbon dioxide (CO), methane
(CHj4) and nitrous oxide (N2O). For this report, GWP values for a 100 year time horizon
were considered. By definition, CO2 has a GWP value of 1 while methane and nitrous
oxide have values of 34 and 298 respectively! which include atmospheric feedbacks. To
allow for comparison between emissions of different GHGs, methane and nitrous oxide
quantities were multiplied by the relevant GWP values to yield units of carbon dioxide
equivalent (CO.e). All final quantities of GHGs are quoted in terms of COze.

Population Forecasts

A population growth forecast from Cambridgeshire Insight? (up to 2036) was used. The
population projection from 2036-2050 was calculated from a linear fit from years 2031-2036
of the Cambridgeshire Insight projections.

Projections

The collation of data on the current situation, the future projections and the suggestions
for mitigation discussed in this report have been done in the best possible faith and
are accurate to the best of the authors’ knowledge. However, unforeseen factors and
circumstances in the present or future could change the accuracy of these statements.
This report is intended to serve as a guide.

IClimate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assess-
ment Report of the Intergovernmental Panel on Climate Change
2Cambridgeshire Insights https:/cambridgeshireinsight.org.uk/population/
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1. INTRODUCTION

The environmental impact of climate change raises concerns about greenhouse gas emis-
sions at a global, national and local authority level. Forward-looking climate commitments
in Cambridgeshire and Peterborough lay the groundwork for achieving significant emis-
sions reductions by 2050, in line with contributing to the UK’s fourth and fifth carbon bud-
get. Cambridge City Council, South Cambridgeshire Dsitrct Council and Cambridgeshire
County Council announced climate emergencies in May 2019 while Peterborough City
Council did so in July. Furthermore, Cambridgeshire County Council recently signed the
UK100 pledge to supply 100% of energy using clean sources by 2050. This successful
track record of support for climate policies offers an opportunity for Cambridgeshire and
Peterborough to be a trailblazer for county-led mitigation in the UK.

Emissions forecasts establish baseline predictions and provide a tool for assessing the
impact of climate policies. The Department for Business, Energy and Industrial Strategy
(BEIS) provides emissions predictions for the UK,®. However, there is no in-depth analy-
sis at a local authority level. This report provides detailed forecasts for emissions arising
in Cambridgeshire and Peterborough. The forecast includes the emissions of carbon diox-
ide (CO3z), methane (CH4) and nitrous oxide (N2O), which together contribute 97% of
nationwide emissions, when weighted by global warming potential.* The remainder of
nationwide emissions are from fluorinated gases.

Fluorinated gases ("F-gases”) are a range of man-made compounds used in a variety of in-
dustries including refrigeration, air-conditioning and the manufacture of cosmetics, phar-
maceuticals, electronics and aluminium. F-gases are extremely potent greenhouse gases
with some having GWPs of several thousand or more’. Most emissions of F-gases in
Cambridgeshire and Peterborough are hydrofluorocarbons (HFCs) which are used as re-
frigerants in the food industry. The biggest food company in Cambridgeshire and Peter-
borough, Hilton Food Group PLC (which contributes 61 % of employment in the food
industry), have disclosed total emissions from "on-site processes" (which would include
F-gas emissions - scope 1 from DEFRAS)) of between 4,000 and 10,000 tonnes of CO-e
over the last 3 years’. Scaling the national F-gas emissions® based on the population yields
106,000 tonnes of CO,e yet as Cambridgeshire does not have significant heavy industry,
this figure is unlikely to be representative and the 2016 figure of 3,987 tonnes of COe from
Hilton is used (around 0.07% of total County emissions) and assumed to remain constant
in future. It is possible that there are other sources but they are likely to be negligible
compared to the Cambridgeshire and Peterborough’s total emissions.

Forecasts are separated into sectors and districts where possible. They build from current
data on emissions and demand, to provide an estimate of emissions in 2050. Two scenarios

3BEIS. (2019). Energy and emissions projections. Retrieved from
www.gov.uk/government/collections/energy-and-emissions-projections

4BEIS. (2019). 2017 UK Greenhouse gas emissions, final figures.

SBEIS. (2019). Greenhouse Gas Reporting Conversion Factors

DEFRA. Environmental Reporting Guidelines Including Mandatory Greenhouse Gaas Emissions Re-
porting Guidance

“Hilton CSR Report 2018, P10)

8BEIS. (2019). 2017 UK Greenhouse gas emissions, final figures
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are presented. Firstly, the 2050 Baseline Scenario projects emissions under business-as-
usual. This scenario assumes no action is taken other than already legislated or planned
at a national level. Secondly, the 20560 Ambitious Scenario assumes an aggressive de-
carbonisation at a national and local authority level. The specific assumptions for the
Baseline and Ambitious Scenarios are given in the relevant sections below.

This report is structured as follows. The remainder of this section provides historic data
for Cambridgeshire and Peterborough, and briefly reviews the national and county-level
emissions reduction strategies. Sections 2 - 6 present Baseline and Net Zero emissions fore-
casts for the six sectors of the county economy: domestic buildings, commercial services
and industry, transport, agriculture and waste. Section 7 explores options for achieving
negative emissions through afforestation, and Section 8 describes how the county could
close the gap between the Ambitious Scenario and net zero emissions by 2050.

1.1. EMISSIONS IN CAMBRIDGESHIRE AND PETERBOROUGH

Greenhouse gas emissions in Cambridgeshire and Peterborough were 6.1 megatonnes
(Mt) CO.e in 2016°, 1.6% of the UK’s total emissions. BEIS currently provides detailed
emissions data on local authority emissions of carbon dioxide, but does not provide data
on emissions of other greenhouse gases. Nationwide, emissions of CO, make up 81% of
GHG emmissions, with the remainder from methane (11%), nitrous oxide (4%) and fluo-
rinated gases (3%) 10,

Emissions of CO; in Cambridgeshire and Peterborough have fallen 26% since 2005, while
nationwide emissions dropped 33%.11. Figure 1.1 shows historic emissions by district for
the county. Emissions in all districts have fallen in the last 12 years, while the population
of Cambridgeshire and Peterborough has increased by 14%.1 A number of factors have
contributed to these emissions reductions, including energy efficiency measures in build-
ing and homes, more efficient production and transport, and the falling carbon intensity
of the national grid.

9BEIS. (2019). UK local authority and regional carbon dioxide emissions national statis-
tics. Retrieved from www.gov.uk/government/statistics/uk-local-authority-and-regional-carbon-dioxide-
emissions-national-statistics-2005-to-2017

10BEIS. (2019). 2017 UK Greenhouse gas emissions, final figures.

HBEIS. (2019). Final UK greenhouse gas emissions national statistics. Retrieved from
data.gov.uk/dataset/9568363e-57e5-4¢33-9e00-31dc528fccha/final-uk-greenhouse-gas-emissions-national-
statistics

20ffice for National Statistics. (2006). Estimates of the population for the
UK, England and Wales, Scotland and Northern Ireland 2005. Retrieved from
www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates
/datasets/populationestimatesforukenglandandwalesscotlandandnorthernireland,; Of-
fice for National Statistics. (2018). Estimates of the population for the UK,
England and Wales, Scotland and Northern Ireland 2017. Retrieved  from

www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates
/datasets/populationestimatesforukenglandandwalesscotlandandnorthernireland
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Figure 1.1: Cambridgeshire and Peterborough carbon dioxide only emissions, 2005-2017
(BEIS, UK local authority and regional carbon dioxide emissions national
statistics, 2019)

Figure 1.2 shows CO;-only county emissions in 2017 by sector. CO, emissions are domi-
nated by transport and industry, which contribute 68% of total emissions. The remaining
emissions come from domestic energy use, agricultural processes and waste collection
and storage. These sectors are described in more detail in their respective sections below.

LULUCF, 4%

Waste , 2%

Agriculture, 7%

Figure 1.2: Cambridgeshire and Peterborough carbon dioxide emissions by sector, 2017

1.2. THE UK coNTEXT: NET ZERO 2050

The Committee on Climate Change recently recommended that the UK become a net zero
emitter by 2050'%, Any emissions must be balanced by negative emissions technology.

13UK Committee on Climate Change. (2019). Net Zero - The UK’s contribution to stopping global warming.
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This ambitious target was adopted into UK legislation in June 2019, building on previous
legislation which aimed for an 80% reduction in emissions by 2050. Nationwide Net Zero
relies heavily on decarbonisation of the national grid, by replacing emitting resources like
coal and gas with green energy sources. However, significant emissions reductions can be
achieved by improving standards for processes and equipment, modernising the building
stock, changing transport patterns and reducing energy demand which are all current
CCC recommedations. It is in this context that Cambridgeshire and Peterborough can
act to achieve significant emissions reductions.

18



Net Zero Cambridgeshire Domestic Buildings

2. DOMESTIC BUILDINGS

Author: Sarah Nelson

The domestic sector emits 21% (1280 kt CO.e) of carbon emissions in Cambridgeshire and
Peterborough. The main source of emissions is the generation of energy used in homes
for heating and appliances. Figure 2.1 shows historic emissions arising from domestic
use of electricity, gas and residual fuels (petroleum, coal and manufactured solid fuels).!*
Emissions fell by 31% between 2005 and 2016. There are two reasons for this. First, the
decarbonisation of the national grid due to expansion of renewable energy sources along-
side lower reliance on coal means that using electricity in 2017 emitted 27% less COze
emissions than in 2005.1> Second, both electricity and gas demand has fallen since 2005.
Energy demand trends are described in more detail in Section 2.1.

1800

1600
M Peterbrough

. 1400
&
M South Cambridgeshire
S 1200 g
£
@ 1000 Huntingdonshire
o
3 800
-E ® Fenland
o 600
I M East Cambridgeshire
9 00
m Cambridge
200
0
2005 2010 2015

Year

Figure 2.1: Domestic sector emissions by district, 2005-2016

The majority of domestic emissions in the county came from districts with the highest
population density. Figure 2.2(a) shows that 56% of domestic emissions came from
Peterborough, Cambridge and South Cambridgeshire.!® Gas is the largest source of
emissions for domestic buildings due to high demand for space heating requirements.

MBEIS. (2019). UK local authority and regional carbon dioxide emissions national statistics.
'DEFRA. (2019). Government emission conversion factors for greenhouse gas company reporting.
16BEIS. (2019). UK local authority and regional carbon dioxide emissions national statistics.
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Figure 2.2: Domestic sector emissions by district (a), and source (b), 2017

2.1. ENERGY DEMAND

Energy demand is dominated by heating. Figure 2.3 illustrates the breakdown of energy
demand by end use in the UK in 2013.17 Space and water heating contributed 80% of
total domestic energy demand, which have traditionally been supplied by the gas
network. The largest sources of energy by supply are gas and electricity, which together
supply around 90% of the county’s domestic energy needs. The remainder is met by
residual fuels, which is predominantly used in rural areas.

Energy demand in Cambridgeshire and Peterborough has fallen by 13% between 2005
and 2017,'® even while population has risen by 14%.1% The county’s trend is reflective of
national reductions in energy demand, which also fell by 14% over that period 2°.
Electricity use in residential buildings decreased by 13% between 2005 and 2017, while
electricity-based emissions fell by nearly 50%. Figure 2.4 shows the historical electricity
demand in Cambridgeshire and Peterborough. Reasons for this reduction in electricity
use include the following:?!

» more efficient appliances;
» more efficient homes through insulation, double-glazing, etc;
* more conscious energy use by homeowners; and

* solar panels and other distributed generation sources reduce grid demand.

7Department of Energy & Climate Change. (2014). United Kingdom housing energy fact file: 2013.

18Electricity: BEIS. (2018). Regional and local authority electricity consumption statistics. Retrieved
from www.gov.uk/government/statistical-data-sets/regional-and-local-authority-electricity-consumption-
statistics, Gas: BEIS. (2019). Regional and local authority gas consumption statistics: 2005 to 2017.
Retrieved from www.gov.uk/government/statistical-data-sets/gas-sales-and-numbers-of-customers-by-
region-and-local-authority.

0ffice for National Statistics. (2006). Estimates of the population for the UK, England and Wales,
Scotland and Northern Ireland 2005.; Office for National Statistics. (2018). Estimates of the population
for the UK, England and Wales, Scotland and Northern Ireland 2017.

20BEIS. (2019). Energy Consumption in the UK.

ZBEIS. (2019). Energy Consumption in the UK.
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Figure 2.3: Domestic energy demand by end use, 2011

Gas has seen faster reduction in demand (14% between 2005 and 2017%2) but slower
decline in emissions (13%). There is very little flexibility in the emissions of gas usage,
so the sole emissions reductions tactic is demand reduction, either by substituting to
electrical heating sources, or reducing energy needs by improving household efficiency.
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Figure 2.4: Electricity (a) and gas (b) demand trends in Cambridgeshire and
Peterborough, 2005-2017

2.2. PROJECTION METHODOLOGY

This section presents three projections to 2050: Baseline, Ambitious and Middle
scenarios. Like for the other sectors, the baseline projection considers only currently
implemented or planned policies, while the Ambitious scenario assumes aggressive
mitigation strategy on a national and local scale. However, domestic housing is

2Gas: BEIS. (2019). Regional and local authority gas consumption statistics: 2005 to 2017.
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particularly difficult to decarbonise, because most investment decisions are made by
price-sensitive homeowners rather than policymakers. Therefore, this section includes a
projected Middle scenario, which considers how changes in household energy efficiency
regulations - which are under the influence of local authorities - would affect domestic
emissions.

There are several important factors to note before introducing the projection. Firstly,
this projection includes emissions arising from residual fuels - petroleum, coal and other
solid fuels. These alternative energy sources are currently predominantly used in rural
areas, for heating and cooking, and make up around 12% of emissions in
Cambridgeshire and Peterborough. Particularly important is the use of petroleum
products in rural districts. This model has therefore included emissions in the county’s
domestic carbon account, which introduces some discrepancy between domestic
emissions estimates from BEIS and these projections.

For the domestic sector, it is relevant to use projections over numbers of households.
Other sections have used population-based projections from Cambridgeshire Insights.
This section uses household projections for Cambridgeshire and Peterborough from the
Office of National Statistics.23 However, it should be noted that the Cambridgeshire
Insights household projections come directly from the ONS projection, so this does not
introduce an inconsistency into the model.

A detailed list of all modeling assumptions is provided in the Appendix for domestic
emissions projection.

2.2.1. How 1S THE BASELINE SCENARIO BUILT?

The 2050 baseline projection has two key elements: energy demand predictions and
anticipated carbon intensity of the grid. Specifically, the projection considers four core
factors:

* Electricity demand and gas demand, which were projected using the Steady
Progression National Grid ESO Future Energy Scenario (FES) for national energy
demand. The national trends (year on year % change) were applied to county-level
energy demand from 2017.

* Residual fuel demands were assumed to follow the same trend as gas from the FES
predictions (no national or county level projections were found).

* The carbon intensity of electricity was used to measure how much CO,e was
produced per unit of electricity drawn from the national grid. This figure changes
over time as different energy sources are used.

* The carbon intensity of gas and residual fuels measure how much COe was
produced per unit of gas or residual fuels. Unlike electricity, these were assumed to
be constant over time.

The National Grid’s Future Energy Scenario projections are comprehensive, using a
bottom-up model which considers trends in appliances, lighting, heating technologies,

2 0Office for National Statistics. (2019). Household Projections for England.
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insulation and home energy management systems. Crucially, the FES demand projection
considers business-as-usual trends in the decarbonisation of heat sources, and the
predicted changes in the Energy Performance Certificates of the housing stock. More
aggressive county-level approaches are modelled in the Net Zero Ambitions and Middle
scenarios presented below.

The carbon intensity of the national grid is assumed to follow projections from the
Department for Business, Energy, and Industrial Strategy (BEIS). Their emissions
factors until 2100 consider the planned decarbonisation of the grid at a national level.
The county has little if any influence over the carbon intensity of the national grid.

2.2.2. HOwW IS THE AMBITIOUS PROJECTION BUILT?

The county 2050 Ambitious Scenario is based on the Net Zero Further Ambitions
scenario by the Committee on Climate Change. This projection assumes aggressive
policy intervention to achieve emissions reductions. For the domestic sector, this

means:24

* Gas and residual fuel demand is reduced by 90% by 2050 as homes move to
low-carbon heat sources. The remaining 10% of demand comes from
hard-to-decarbonise homes such as listed heritage buildings.

* Total energy demand is further decreased by 25% by 2050 due to wide-scale
implementation of efficiency measures such as insulation and double glazing.

This scenario is deliberately ambitious: it illustrates where the county could be by 2050
if it pursued all possible avenues to mitigation. See the Assumptions Log for further
details of the scenario assumptions.

2.2.3. HOW 1S THE MIDDLE PROJECTION BUILT?

This scenario is intended to take a central position on mitigation ambitions, and focuses
on Energy Performance Certificates of domestic buildings. The assumptions for this
projection are:

 All new homes are built to EPC Level A from 2020.

* All existing homes below EPC level C are retrofit to EPC level C over 10 years
beginning in 2020.

* Local authority policies to improve housing stock affect energy demand over and

above the national trend, which is still applied according to the National Grid’s
Future Energy Scenario.

2.3. 2050 BASELINE SCENARIO

The baseline emissions projection shows a decline of 34% of COe emissions in
Cambridgeshire and Peterborough between 2017 and 2050. Figure 2.5 shows the baseline

24UK Committee on Climate Change. (2019). Net Zero Technical report Committee on Climate Change,
(May). Retrieved from www.theccc.org.uk/publications
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emissions projection to 2050 broken down by district. There is no significant change in
the shares of domestic emissions between different districts: variations in emissions
shares are likely to arise in more concentrated sectors like agriculture or commercial.
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Figure 2.5: Baseline Scenario emissions by district, 2017-2050

Figure 2.6 shows the projection broken down by emissions sources. Emissions from
energy use are expected to fall during this period, although electricity-based emissions
will fall by a larger fraction than either gas or residual fuels. At the same time, total
electricity demand for the county is expected to rise, as the electrification of heat
transfers demand from gas and residual fuels to electricity. projection energy demand
trends for gas and electricity are shown in Figure 2.7, and are based on nation-wide
projections from the National Grid ESO.?® The significant reduction in electricity-based
emissions is attributable to the planned decarbonisation of the electricity grid,26 which
is expected to reduce by almost 90% in the next 30 years as renewable energy generation
expands.

In the baseline scenario, emissions from domestic energy use contribute 24% of total
county emissions in 2050, a slight increase from 21% in 2016. This reflects the relative
difficulty of decarbonising the domestic sector. Electrification of heat is the core means
by which emissions are reduced, supported by increases in the energy efficiency of the
housing stock. However, under the baseline assumptions and without policy
intervention, homeowners are slow to move off the gas grid. Because the carbon
intensity of gas and residual fuels is constant, this means that emissions remain

relatively high.

25‘Na.tional Grid ESO. (2019). Future Energy Scenarios.
26BEIS. (2019). Electricity emissions factors until 2100.
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Figure 2.6: Baseline emissions projection by source, 2017-2050
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Figure 2.7: Baseline Scenario electricity (a) and gas (b) demand trends for the county
2017-2050, based on the National Grid’s Future Energy Scenario trends.

2.4. 2050 AMBITIOUS SCENARIO

The 2050 Ambitious Scenario shows a reduction of COze emissions by 91% between
2017 and 2050, to 110ktCOze. In 2019, the UK government legislated a goal to reach net
zero carbon by 2050.27 What that might look like at a local authority level has not yet
been determined, but Cambridgeshire and Peterborough in a position to support a low
carbon region. This ambitious projection follows the guidelines of the Committee on
Climate Change 2019 Further Ambitions scenario. The county’s Ambitious Scenario
emissions projection is given in Figure 2.8, separated by district. The projection by
source is given in Figure 2.9. Figure 2.9 shows that the majority of emissions reductions
come from reduction in gas demand due to aggressive policies to move homes off the
gas grid. This assumption means that domestic energy use contributes 19% of total
county emissions in the 2050 Ambitious Scenario, compared to 24% in the baseline.

There are two key aspects of the Net Zero Ambitions scenario: low-carbon heat and
energy efficiency measures in homes. Reducing emissions by 92% by 2050 would require

27UK Committee on Climate Change. (2019). Net Zero - The UK’s contribution to stopping global warming.
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roll-out of low-carbon technologies including heat pumps, hybrid heat pumps, district
heating, hydrogen and smart storage heating.28 No new homes should be connected to
the gas grid from 2025. This scenario also requires extensive retrofitting to achieve high
levels of energy efficiency in homes that would reduce energy demand.

The Committee on Climate Change estimates that installation of low carbon heat
sources and energy efficiency measures in the Ambitious Scenario would result in
abatement costing around £140/tCOZ2e. The projections above show that pursuing these
measures would yield an additional mitigation of 723 kt COze in 2050 above the
baseline, giving an in-year cost of around £100m in 2050. Costs would likely be shared
between homeowners and national or local funding bodies. This report has not
attempted to estimate how the abatement costs would be shared.
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Figure 2.8: Ambitious Scenario emissions by district, 2017-2050
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Figure 2.9: Ambitious Scenario emissions by source, 2017-2050

UK Committee on Climate Change. (2019). Net Zero - The UK’s contribution to stopping global warming.
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2.5. 2050 MIDDLE SCENARIO

The Middle Scenario is based on retrofitting homes to achieve given Energy
Performance Certificate (EPC). EPCs rate the energy efficiency of households on a scale
from A to G. The most efficiency homes (A) generally have the lowest energy needs.?
Since 2007, EPCs have been required from homes that are purchased, rented or
constructed. Not every home has an EPC but this projection assumes that the homes
that do have EPCs are representative of the wider housing stock. BEIS provides
up-to-date data on the number of EPCs by band in Cambridgeshire and Peterborough.
This data has been used to construct a scenario based on domestic retrofits and new
builds in the county.

The middle scenario achieves a reduction in domestic emissions of 46% between 2017
and 2050. This scenario yields lower cuts in emissions than the Ambitious Scenario, but
is more plausible given the local authority’s ability to influence district councils’ EPC
requirements for existing homes and new builds. Figure 2.10 illustrates the middle
scenario by source (this scenario is not presented on a district level). The projection
path of electricity, gas and residual fuel emissions is similar to the baseline scenario, but
achieves more mitigation due to the more aggressive local action.

A caveat to this scenario is the difficulty of using the EPC level of a home to estimate its
energy demand and therefore its emissions. EPCs are used to measure the energy
efficiency of a home, but have no specific energy demand requirements so do not
necessarily provide reliable estimates for modeling. The Middle Scenario is useful to
show an estimate of mitigation the county could achieve by changing EPC requirements,
but the uncertainty of this mitigation method should be recognised.
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Figure 2.10: Middle Scenario emissions projection by source, 2017-2050

29BEIS. (2017). Energy Trends: December 2017, special feature article - Domestic energy consumption by
energy efficiency and environmental impact, 2015.
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2.6. DOMESTIC SECTOR SUMMARY

Domestic sector emissions arise from the generation of energy used in homes for
heating, appliances and lighting. Figure 2.11 shows the current emissions, contrasted
against the three scenarios presented in this report. All scenarios include cuts in
demand for gas and residual fuels, as well as a significant reduction in the energy
intensity of electricity use. Even under the most ambitious assumptions, emissions from
households cannot be reduced to zero due to electric heating requirements (even
low-carbon heat sources draw from the grid), and hard to decarbonise homes that
cannot be disconnected from the gas grid. To achieve net zero emissions would require
negative emissions in other sectors, for example through afforestation or greenhouse gas
removals.
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Figure 2.11: Comparing three emissions projections in the domestic sector, 2050
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3. TRANSPORT

Author: Kieran Gilmore and and Matteo Craglia

In 2005, the transport sector accounted for 29% of all emissions in Cambridgeshire and
Peterborough. This has risen to 39% of total emissions in 2016.3° From 2005-2017 the
total transport emissions for Cambridgeshire and Peterborough have stayed relatively
constant (Figure 3.1). This results from a general increase in vehicle miles,! barring a
small dip in 2008-09 following the global recession, offset by improvements in new car
efficiency.?
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Figure 3.1: Total transport emissions from 2005 - 2017 split by district (a) and source (b).

The transport emissions per capita for Cambridgeshire and Peterborough are around
150% of the national average. Over half of the total emissions come from
Huntingdonshire and South Cambridgeshire (Figure 3.1a), likely due to the major A
roads which pass through these regions, and both of these local authorities have
transport emissions per capita that are well above Cambridgeshire and Peterborough
and national average (Figure 3.2). Cambridge is the only district with emissions per
capita well below the UK average. 97% of transport emissions come from road traffic,
with the major contribution from traffic on A-roads (Figure 3.1b).

Figure 3.3 shows the road transport emissions for Cambridgeshire and Peterborough by
vehicle type.?® Emissions are dominated by cars, with significant quantities coming from
heavy goods vehicles (HGVs) and light goods vehicles (LGVs) as well. As the majority
of transport emissions come from road transport and rail travel falling largely under
national jur