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Executive Summary A Carbon Baseline for Cumbria

1  Executive Summary
¢ KAa&a NBLRZ NI fgeeehhodse gadmissiatryin thidelwaya:

Extractionbased emissios: These are the emissions that will result from Hueningof any fossil fuels that

are extractedfrom the groundin Cumbria wherever this takes place This type of emissions reporting is
important for understanding the climate change implications of decisions relating to mining and other forms
of extraction in the county.

Productionbased emissionsThese are thenet emissionsthat are physicallyreleasedin Cumbrig most
notably by the burning of coal, oil and gg@dus those arising from the production of electricity used in the
county (wherever that generation takes placéjhis is the Ulgovernmena & (G Yy RI NRrti§Y A a &
approach and only C@emissions are reported by BEIS at the local |é¥alvever it alsoexcludessmissions

arising fromthe production of goods and services that are used by residents, visitors and indiustey, are
produced elsewhergfor exanple, emissions from lime production taking place in Cumbria, even though the
lime is transported outside of the county and used elsewhdralso includes motorway emissions from
vehicles that are passing through the country without stopping.Uatethe i S NJY ertisgiéh® o0 SO dza S
subtract anynegative emissionflaking C@back out of the air) that result frorhand Use, Land Use Change
andForestry (LULUCF)
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Figurel. Cumbria's productiorbased C@emissions in 2017 by category.

Consumptionbased emissions2 S | daSaa (GKS 3INBSyK2dzaS 3Ira WT220L
including the supply chains of everything that residents and visitotsy and do whilst in Cumbria
Consumptiorbasel reportingattributes the emissions from produend servicesupply chains to Cumbtia
regardless of where emissions are physically released during productinmsumptiorbased reportings
important for looking at the climate change impacts that peoptel businesses have through their entire
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Executive Summary A Carbon Baseline for Cumbria

lifestyles, including the food they eat and the things they.degr example, aking a consumptiobased
approach, the impact of driving includes not just taust pipe emissions, but also emissions resulting fro
the manufacture andnaintenanceof cars and emissions resulting from the extraction, refining and transport
of fuels to the pumpFor businesses, it includes thdl impact of business practices, including procurement
supply chainsThe footprint ofCund NAiNduW2tdy is reported separately as there is soamavoidabledouble
counting with the footprint of residents and visitors, where people buy from local companies.

There is currently no fossil fuel extraction in Cumbria, although planning permisagbdengivenfor a
Whitehaven coal mine with extractidomased emissions of 8.4 million tonnes (Mt).€@er year for 50 years,
totalling 420 MtCGe.

The largest part of the productiebased carbon footprint comes from transport, closely followedholstrial
and commercial fuel use€emissions from vehicles on the M6 motorway have been excludedzY 0 NA | Q
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productionbased footprint is 2 Mt CQ (

Figurel). Note that only C@data was availableand so other GHG emissions (e.g. methane from Agriculture)
are not captured in this analysishe data is also produced on a tyear lag, and so the most recent data
from 2017 are presented in thigport.

/ dzY o NA | Qa -Gafeyf GHEYemigsiorsyhy consumer type in 2Bii(e2) were as follows:

Annual emissions from residents: 6,315 kilotonnes (kpeQG@2.7 tC@e pa person per year)
Annual emissions from visitors whilst in Cumbria: 1,608 Qg6 kgCe per visitor day)

Annual emissions from visitors travelling to/from Cumbria: 4,452 QL kgCee per visitor day)
Annual industry emissionsl3,174CQe

=A =4 4 =4
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Executive Summary A Carbon Baseline for Cumbria
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Household Public transport Food & drink

.Electrlaty Household Fuel fromshops

(private homes) (private homes)
0
Cumbria Residents Visitors whilst in Cumbria Visitor Travel to & from Cumbria
Figure2. Cumbria'sconsumptiontbasedGHGemissions in 2018y category
Vision

We sketch outa vision for lowcarbon Cumbria which would improggality oflife for residentsand promote
sustainable tourismWe alsooutline howindustry, in particular agriculture, will contribute to and thrive in
low-carbon Cumbria.

Targets and Recommendations
We propose a target that includes the following compotgen
1 Energyonly C@Qmeasured on production basis, excluding the M&ith Cumbria hadittle influence
over);
1 GHG emissions fébod consumed by residents and visitors
1 GHG emissions f@ther goods purchased by residents and visitprs
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Introduction A Carbon Baseline for Cumbria

1 GHG emissions frowisitor travel toand from Cumbrigexcluding international visitor traveand
1 LandUse, Land Use Change and Forestry (negative emissions)

We provide five possible targets and from theseommendNet Zeroby 2037(Figure3), which ighe most
feasible target that can be regarded as being in line with the requirements laid down ByGifodwell
below 2 degreesnd in pursuit of 1.5 degrees

Extractionbasedemissiors and renewald® and nucleaenergy production figures are excluded from the
methodology for the netzero trajectory for Cumbria. We suggesiopting separate targstfor renewable
energy produced in Cumbria that is exported to the national,gmdi for extractiorbased emissions
reporting.

Option 3-Net Zeroby 2037m o’z | yy dzZ £ NBRdzOGA2Y Ay SySNHE&
in food and other purchased goods emissions; 10% annual reduction in visitor travel per visitor
emissions; 400% increase in annual LULUCF removals after 15 years.

8000
Land Use, Land Use Change and Forestry (LULUCF)
mmmm Visitor travel to and from Cumbria (excluding international travel)
o 6000 mmmm Other goods purchased by residents and visitors
~ Food consumed by residents and visitors
o Energy2 yf & / hi O0SEOQOfdzRAY3 aco
© 4000 @ Total emissions
=< 2000
i —
— —
0
-2000
2020 2025 2030 2035 2040 2045 2050

Figure3: Recommended pathwagto Net Zero for Cumbria by 2037

2 Introduction

In May 2019the UKparliament followed Carlisle, South Lakeland district councilsléalaing a climate
emergency and the government amended the 2008 Climate Change Act to strengthen its climate ambition,
legislating for &l  NAS (G (2 NBRdAzOS Nét ReBoby! 2850 Subseatandydmanothér lodal2
authorities includingtwo more of the six local authorities within Cumbribave begun to declare climate
emergencies and make commitments to reduce local emissiods. Y I LIJLJA Yy 3 2 dzii fodtplind,0 N |
this reportseeks o helpli K S O palinyriakefsainderstand hobestto respond to the climate emergency

We have takera broad look at the emissions in Cumbria from three different perspectixsactionbased,
productionbasedand consumptionbasedemissions This enables us to analyse the priorities for industry,
individual residents and visitarand mines and quarries respectively.

Following the limitedjlobalactionon emissions reduction in the last decade, the United Nations Environment
Programme (UNEPhow estimates thatCQ cuts of 2.7% per year are required to keep withi@ 2f warming
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Introduction A Carbon Baseline for Cumbria

and much greater cuts of Rbper year would be required to limit warming 105°Ct. The UNEBets a global
NEIjdZA NBYSy G G2 fAYAQ odr BaniSiNgursuizdiB SCEl@nd & riah thdustrialBddf 6
countriessuch as the UKo cut further and faster than thisThis report sets out 2018baseline of emissions
against which Cumbria can measure its reducti@amnd recommendd reduction targes.

For the consumptiofased emissions estimategvare usindi K S (1 S NY Was&riBethd NG of the® (i 2
direct and indirecgreenhouse gasmissions that arise throughout supply chains of activities and products
carbon equivalents The inclusive treatment of supply chain emissions differs ftbemmore standard
productionbased emissions assessmenat is also included in this repobiut gives a more complete and
realistic view of impacts of final consumptiofiresidents, visitors and industries

Emissiongesulting from the poduction of goodspurchasedby Cumbrianresidents and visitors would not
feature in a productiorbased emissions assessmemjess the entire supply chain was within Cumblfiar
exanple, n the case of local beenuch of the supply chain might lie within Cuni@bbut in the case of a
smartphone it would notTo give another example, in a consumptisaised assessment, the footprint of travel
includes, on top of the direct vehicle emimss, those resulting from the extraction, shipping, refining and
distribution of fuel, emissions resulting from the manufacture and maintenance of vehicles, and so on. Thus,
in the case of car travel the final figure is typically around double that ofxhaust pipe emissions. In a third
example, theconsumptionbasedfootprint of electricity consumption includes components for the emissions
associated with fossil fuel extraction, shipping, refining and transport to power stations, as well as those
resuling from the electricity generation process itsalfhereas a productiotbased footprint would only
include emissions arising at the point of generation

We also include an extractidmased emissions assessment in order to properly reflect the impactyoiossil
fuel mining or drilling activities that may take place in Cumbria, even if the fuel is burned elsewhere.

1 UNEP (2019). Emissions Gap Report 2019. Executive summary. United Nations Environment Programme, Nairob
https://www.ipcc.ch/sr15/
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Introduction A Carbon Baseline for Cumbria

The figures are best estimatéssed on the data made available to us, and there are caveats based on
assumptions made. THey 6 Sy G A2y 2F (G(KS OFNb2y o0dzRISHE Aa G2 W
and thereby:

Create best estimates

Differentiate between more significant and less significant actions (at least by order of magnitude)
Create a culture of climate actipn

Cut carbon

Raise awareness at a policy level and show leaderahiph

Learn about how to deal with climate change at a local area.level

=A =4 =4 =4 =4 4

New for the 2019 report, we provide extractidorased and productiobased emissions in addition to the
updated consurtion-based emissions which we reported on in 2012.

2.1 Extraction -based GHG emissions

We provide a short analysis of emissions arising as a result of extraction activities in Cumbria. This include:
any fossil fuels that are extracted within the boundarieoimbria regardless of where they will ultimately

be burned.This type of emissions reporting is important for understanding the climate change implications of
decisions relating to mining and other forms of extraction in the county.

2.2 Production -based CQ emissions

We provide a summary of productidrmased emissions for Cumbiia2017as estimated by Ricardo Energy for
BEI%> ¢KAA& Aa (GKS ! YQa adlryRFNR SYA&aadrzya NBLE2NIAY
not cover the impact of purchagl goods and services. The productlmsed assessment covers the net
emissions that take place in Cumbria plus those arising from the production of electricity used in the county,
wherever that generation takes place. However, it excludes imported ems$iom the production of goods

and services that are used by residents, visitors and industry in the county, whenever their supply chains are
not within Cumbria. It includesmissiongrom:

9 Industrial and commercial energy use;

91 Domestic Electricity, GasdOther fuels;

1 Transport (excluding aviation and sea shipping, but including vehicles that pass through the county on
the M6 without stopping); and

1 Net negative emissions resulting from land management, such as peat restoration and tree planting.

The prodiction-based estimate covers only €é&nd most significantly omits Gldnd NO emissions from
Agricultural activities.

2.3 Consumption -based GHGemissions
Sincethe lastcarbonbaseline for Cumbriaarried outin 2012 by Small World Consultinghere have been
changes in the numbers and behaviours of residents and visito@umbria changes in the data that is

2BEIS, June 2019K local authority and regional carbon dioxide emissions national statistics:28005
https://tinyurl.com/UKCO2PB
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Introduction A Carbon Baseline for Cumbria

available to understand these behaviouend changes in the carbon intensity of different activities and
consumables, as well as some evolution in the details of the methodology Esedtxample, the carbon
intensity of electricity in the UK has decreadsdnearly 40%since 2012 bringing the carbon footprint of
electricity down relative to 2012.

This reportprovides a fresh estimatef carbon emissiongor Cumbria using a similar consumptidrased
approachto the one used in 2@ It provides an ufio-date basis for understanding the carbon management
priorities and a new baseliregainst which future actiscan be evaluated

Because therdave been changes in the background economy as well as developments in the methodology,
and the type and quality of data that is availahhe results presented hemmannot be used tcompare against
the 2012 footprint nor toassesshe impact of local actionsince 202.

2.4 Scope andLimitations

We provide a broad perspective on the carbon issues lagig to clarify the priorities from a carbon
management perspective. The figuresntained are best estimate&ven where accurate datxe available,

all carbon footprints that seek to include supply chain emissions almost always contain considerable
uncertainty. This report also relies upon estimates of consumgimsedemissions fom a range of data
sourcesincluding visitor surveys, which themselves contain considerable uncertainty

This report estimategreenhouse gaéGHG emissions from consumption Byumbriaresidents and visitors,
including travel to and fronCumbrialtcowers alltheWd | 41 SG 2 F & A B @ RI KBy K SdearS
F220LINAY G Q A& dza SR GHGmissions kelraddd Kdthydirectlii ghd indigektly withifksBpply
chains of goods and services.

Theconsumptionbasedassessment includesnissons resulting froneverything residents do and buy in their
personal lives and everything that visitors do and buy whitgéumbriaas wellastheir travelto and fromthe
county. More specifically, théollowing is within the scopef thisreport:

all resident€personal travel and visitor travel to, from and arou@dmbria

fuel and electricity consumed in homes and places to;stay

emissions from food and drink and other purchgse

emissions resulting from the use of sigms, including public servigeand

the supply chains of all the above (e.g. fuel supply chains and embodied emissions).

=A =4 =4 4 =9

As a separate analysig/ie also include a simple assessmaitindustry emissions. Consistent with the
consumptionbased reporting approach, this includes balinect emissions and supply chain emissions.

Electricity generated and fed into the National Grid, whether from renewables, nuclear or fossil fuel, is not a
carbon removal, and therefore cannot be counted as a negative emigsieither productionbased o
consumptionbased accounting. As is the convention in productiased emissions reporting, emissions from
electricity production are attributed to electricity use. Therefdte direct emissions from Sellafield are
excluded from the productioibased acounts, which instead apply a UK grid average carbon intensity to all
grid electricity use.

It is worth noting thadouble counting occurs when businesses witBimmbriasell either to other businesses

in Cumbriaor to residents or visitorgFigure4). This is difficult to eliminatehut should be rememberedn
particular, accommodation i®oth sold andconsumed by residents and visitors, and the same is true for food
and drink, except where this is exported fro@umbria
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Visitors getting

to and from
Cumbria
_ Visitors in
Residents Industr
y Cumbria

Figure4: Theconsumptionbasedfootprint of industry overlaps with that ofresidents and visitors where they buy locally
produced goods and services.

3 #01 AOEAG O -baged GHGRMISSIbNE

There are currently no active sites extracting hydrocarbons in Cumbria. However, in 2019 Cumbria County
Councilgave planning permission fothe proposedWoodhouse Colliery near Whitehaveto extract 2.43

million tonnes of coking and 0.35 million tonnes middling coal per year. If tisisdgoal would generate
around 8.4 MtCG@e per year(calculated using emissions factors from BEIS, 2d1ig)is just over one and a

half times the annual consumptieh I 8 SR INB Sy K2dzaS Il a F220LINAy G 27

of its 50year lifetime, the mine would be expected to extract coal with an extraebiased footprint of 419
MICQe.

4 CumAOEAG O 0 basédTH ériidsibns

Cumbri a’ s t obased emigsionsdan 2017 werg 18 MtCQ, (Figureb). This includes emissions
railways passing through the county, and removals from land use, such as through peat restoration and tree
planting.Emissions from vehicles travelling along & motorway hare been excluded.
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Figure5: Productionbased C@emissions and removals from Cumbria in 2017

Broken down by local authorityhe highest emissions (excluding removals frbend Use, Land Use Change
and Forestryg LULUE) originated in Edemnd South Lakelantboth approximately 0.7MtCQG in 20179,
followed by Allerdal€0.65MtCQ, Figure6A). Removals from LULUCF in Cumbria arenegéd to be around
0-20 tonnes Carbon per kn? from Forest Land, with minor removals from grassland and cropland
management. When LULUCEF is includ€&) emissions fronBouth Lakeland/ere lowerthan Eden in 2017.

3 Centrefor Ecology & Hydrology for BEIS (20Mpping Carbon Emissions & Removals for the Land Use, Land Use
Change and Forestry Sector: Report based on the-2830 InventorySee: www.gov.uk/government/statistics/tlkcal
andregionatcarbondioxideemissims-nationatstatistics2005t0-2017
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Figure6: A) Total productiorbased C@emissions by sector, broken down by Cumbrian local authority; B) Produebased CQ@

emissions by sector and region, per capita badistals above bars include removals from LULUCF
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4.1 Transport
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Figure7: Productionbased C@emissions from Transport in Cumbria, broken down by mode and local authority. A) Total

emissions by LA and sector; B) Per capita emissions by LA and sector

As the largest component of the productidmased footprint Figureb0 =/ dzZY 0 NA | Qa
broken down by transport mode, and split by local authorRig(re7A). The M6 motorway passes through
Eden, South Lakeland and Carlisle, resulting in high transport emissions from braffibese have been

0N yalLkR
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Cumbr i a’ s -bd#sedcCO2amissionsn A Carbon Baseline for Cumbria

excluded from the analysisA roads and minor roadsre significant sources of emissions across all local
authority areas. On a per capita basis, Eden residents have the highest prochasiet transport footprint
(Figure?), likely becauséhe popularA66passes through the area, arftt vehicle emissions astared among

a relatively low population. Per capita transport emissions from Carlisle and South Lakeland are more similar
to those of Allerdalend Copeland, dué 2 G KSANJ KAIKSNJI L2 LJz | GA2yad [/ dzy
are,22% higher than thé&JK national averag@igure8).
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Road Transport (ARoad Transport Diesel Railways Transport Other Transport Total (-
roads) (Minor roads) motorways)
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= B
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Figure8: Pe capita productionbased emissions asercentage of the national average

By excluding motorways, the productidrased emissions for Eden and South Lakelared significantly
reduced although they are still the highest in Cumlgrdue in part to the number of visitot® these areas
Whilst this information is useful to inform decisions about how best to reduce emissions from road travel
within Cumbriathe issue of motorways must not be ignored for the following reasons:

1 40% of all productioibased transport emissions in Cumbria are a result of motorway t(Rigeire9),
and evenif all other emissions were reducgthese emissiongvould still remain. This highlights the
need for Cumbria to join the national call fmore incentives to buy and use electric vehicles.

1 The presence of motorways in Cumbria allows many of és@lents to livevhere they do.

1  Whilst many of the motorway users are travelling straight through without stopping, many also do
stop in Cumbria and the Cumbria visitor economy is built on the fact that visimraccessghe area
easily

1  Whilst it may no be possible for Cumbria authorities to directly impact the emissions arising from
motorways, they can play a part by sending important messages to make more polluting vehicles less
socially acceptable
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Figure9: Total productiom-based emissions (2017) froifransport in Cumbriaincludingemissions from motorways
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4.2 Industry and Commercial
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Figurel0: Productionbased C@emissions from the Industrial and Commercial sectors. A) Total produchased emissions by LA
and sector; B) Per capita emissions by LA and sector

/ dzYONA I Q& LYRdzZZAOGONXRLFE FyR / 2YY-$adddkrhidsiond way éfimdRoagy B
MICQ in 2017.This category encompasses direct,@issions from businesses in CumbAa.the local
authority level, Eden was projected to be the main source, responsible for 421.2 (&igQrel0), of which

14-May-2020 Pagel7



Cumbr i a’ s -bd#sedcCO2amissionsn A Carbon Baseline for Cumbria

SYyrAaaizya FTNBY a[F NBS Ly R d@oduttidniofflimelinhisiated i€ almajdr foyréeé  (
of CQ emissions.d [  NES Ly Rdza (i Kfers fo pdiny/ sburded df E@riissignd from ectors
including manufacturing and minindt is estimated from fuel consumption and emissions from industrial
processes.

t SNJ OFLIAGE SyAaaaizya NB F3aFAy KAIKSad Ay 9RSy=:
Lyadltetrl daAzglawpopuldatibdNBlF R 2 S NJ

500% r 466%
450%
400%
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% L
300% 261%

50% [
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00% [
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150% 122%

100% | - —_———— ——8% I S
50%

Industry andndustry and Large Industrial Agriculture Industry and

PB Emissions as a proportion of National

CommercialCommercial Industrial and Commercial
Electricity Gas InstallationsCommercial Total
Other Fuels

Figurell: Industrial and Commercialnpduction-basedCQ emissions per capita as a proportion of the national average. The red
dashed line marks the national average (100%).

/ dzY o NA I Qa LIS NJ Qonnikrdidi CCenyisRiolzs areNeB% highiéR than the UK national average
(3.41vs. 2.06 tCOFigurell0 @ ¢ KA & A& LINAYINAf& RNAOGSY o6& [/ dzyo N
of gas, electricity and other fuels. Despite being 4.6 times higher than the national average, agri@ural
emissiond NE 2yf & | ayYlff LINE L] Miuitrg ghd Gomméroial fadtprint shavid N |
be noted that noRCQ agricultural emissions are not captured here, and the true scale of GHG emissions from
Agriculture may be much greater.
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4.3 Domestic (within the home)
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Figurel2: Productionbased C@emissions from Domestic sources. A) Total@@nissions by LA and energy type; B) per capita

production-based C@emissions by LA and energy type

Total domestic productiofrased C@emissions were highest in South Lakeland, CarlisteAdierdale, the
three most populous local authorities in Cumbriagure12A). Emissions from gas consumption account for
the biggest proportion of domestic emissiors$,55%. On a per capita bagsissions from domestic energy
use are similar across all local authorities, ranging from 1.4% i@Barrowin-Furness to 2.02 tGGn Eden
(Figurel2). However, the components of the footprint vary across local authorities, particularly with regards
G2 O2yadzYLIiAz2zy 2F 3L a 2NJ GhiGKSNJ CcdzS¢
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in Eden (43%, vs 14% Gas), where rural communities are less likely to be connected to mains gas, instec
NEfteAy3a 2y KSIGAy3 dEStaa ¢2 N2/ INKD/EA &S 0 & 15y 0 IINT
Domestic emissions footprints in Allerdal@rfsle and South Lakeland.
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0%

Domestic Domestic Gas Domestic 'Other Domestic Total
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Figurel3: Domesticproduction-based C@emissions per capita as a proportion of the national average. The red dashed line marks
the national average (100%).

/ dzYo NA I Qa 2 @S NI f f-bakiSdeine§iic edfis8ions dradNH %R Highér xhan/the UK national
average of 1.49 tGQFigure1l30 @ 9 YA daAz2ya TFTNRBY dhiKSNJ CcdzSt aé I NB
F2NY wMy:: 2F [/ dzZYONRIF Q& 2@0SNIff 52YSaiA0 F220LINRY (-

5 # Ol A OEoAdhiréption -Based GHGEmissions

The total GHG f 0 o t presidemts and wsitors isstimated at11.5MtCQefor2018¢ KA & Ay Of dzRS 2
travel to and fromCumbria, their consumption witn Cumbria, and everything residents do, whether within

or outside of the boundary of Cumbridhe consumptiofbased assessment includes all GHG emissions
associated with everything that residents and visitors buy or consgrtds includes the supply ches
involved in provision of goods and services.

5.1 Emissions by consumers

Emissions by consumers are broken down into two categories: Residents of Cumbria and Visitors to Cumbria
Resident emissions account f81%of the total Figureld). Visitorstravelling to and from Cumbriaake up

36% of the total footprint and 13% of the emissions come frowisitors within CumbriaThe emissions per
resident perdayare 3 kgCQe which is the same as the UK average, whereas the emissions for vigi#@r ar

kgCQe.
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Visitor Travel to &
from Cumbria
36%

Cumbria Residents
51%

Visitors whilst in
Cumbria
13%

Figurel4: The GHG footprint of residents and visitors2.B MtCOse.

Broken down by categorhighestemissions arise from visitor air traveéll MtCQe), visitor fuel consumption
(1.4 MtCQe travelling toCumbria and 540ilkotonnes(kt) CQe within Cumbria) andesident food and drink
(1.5 MtCQe; Figurelb).

hy | LISNJ OFLIAGF o1l &A &3z -basddvabthidhtlis biddsll ik IRSwith theQUK @2rdge dzY
Cumbria visitors have a greater proportion of driving emissions (both fuel aadand tear)n their footprint

whilst in Cumbrigapproximatelythree times the UK averageand a higher proportion of emissions from
eating out and recreational activitighan residents Overalk @ A fodtpiirg NESQ thanthat of the UK
average due to lower emissions from household energy and other services. These differences reflect the
difference between typical activities of residents and visittmscontrast to residents V3 A 1 2 NB Q S YA 2
dominated by air andaad travel. Visitors emit more carbon travelling to and from Cumbria than they do
during their stay.
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Figurel5: Total consumptiorbased GHG emissions broken down by category and consumer
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5.1.1 Residents
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Figurel6: Cumbria residents' total emissions broken down by broad category

The biggest area of consumption is food and drink (and any accommodation whilst travelling) which
contributes 28% (1.8 MtG®) to the resident footprin{Figurel6). This is mainly derived from the production

of food and drink bought in shopklousing account fo24% (15 MtCQe) of residen& €missionsEmissions

are predominantly from gas and electricity consumptiéi.16% (1.0 MtCQe), driving is the third biggest
impact of the resident footprintThis includes both fuel and vehicle wear and tear.
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Figurel?: Per capita residenemissions broken down by category and local authority.

Figurel7 shows emissions per resident by category and local authdttitable spikes in per capita emissions

include driving in Eden and flying in South Lakeland and Carlisle.
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5.1.2 Visitor travel to and from Cumbria
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Figurel8: Emissions fronvisitor travel to Cumbria broken down by origin

Overseas visitor travel is dominated by air travel, whilst UK visitor travel is dominated by car trdRspod
18). Togethetthese constitute 82 2 F / dzYo NA | Qa G2GFf DI D SYAaaAzyad

e I
o (&) o ()] o (63}
T T T T T 1
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Figurel9: Emissions from visitor travel to Cumbria broken down by visitor type
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The footprint of day visitors travelling to Cumbria is twice that of stayingprgsMWhilst emissions from air
transport are broadly similar between both groups, car transport emissions are much higher for day visitors
(Figurel9).

>
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Figure20: A) Total emissions from travelling to Cumbria broken down by area; B) Emissions per visitor travelling to Cumbria
broken down by area.

Overal] Carlisle has the highest emissions from visitors travelling to Cumbrialyntia to air trave(Figure
20A). South Lakeland has the second highest footprint due to the high number of visitors. This is evidenced by
the lower emissions for Saut_akeland on a per visitor bagidgure20B).
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5.2 Emissions by activity

Leisure, Recreation & Attractions

Health, Education, Other Public Sevices & Administrat
Home construction & maintenancs

Other bought services

Water, waste & sewerage

Other non-food shopping

Accommodation & eating out

Food & drink from shops|

Trains, Buses & Other Transpo

Ferry crossings and cruise

Personal flights

Car manufacture & maintenancq

Vehicle Fuel

Household Electricity (from staying in private home
Household Fuel (from staying in private home

- 500 1,000 1,500 2,000 2,500 3,000
ktonnes CGe

W Cumbria Residents B Visitors whilst in Cumbria m Visitor Travel to & from Cumbria

Figure21: The GHG footprint by consumption category

Driving (including both fuel and vehicle wear and tear) and flying are the two biggest hitters, followed by
accommodationfood and drinkFigure21).

Below, we set outthe main sources of emissions, starting with thegestcategories.

5.2.1 Driving
Emissions attributable to driving, that is direct and supply chain emissions from vehicle fuel combustion and

emissions from vehicle manufacture and maintenamepresent32%of the total footprintof residentsand
visitors combined Two thirds ofthis is attributable to fuel consumption, accounting f22% of the total
footprint.

Resident drivingvithin and outsideCumbriaaccounts foB%of the totalfootprint. The available data suggest
that Cumbriaresidents driveround 20%more than the UK averagehich is unsurprising given the geography
of the County.
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Visitor driving accounts forl 7% ofthe total footprint. Of this;72% comes from journeys to and from Cumbria,
and27% within Cumbiria.

5.2.2 Flights
Allflights make u20% of the total footprint and can be broken down as follows.

Visitor flights account for17% of the total footprint. Approximately6% of visitors have flown tget to
Cumbria Wehave attributed only groportion of the emissions fronthose flights to theCumbriavisit, based

on the proportion of time spent in Cumbrikor example, if someone flies to the UK on holiday for ten days,
and spends two days in theleaDistrict, then 20% of their flight is attributable to Cumbria.

R e s i dfeghts, excluding those for businegtcluded in industry carbon footprintsmake up 3% of
/ dzY 6 N IHdatarint{iThesé ificlude all recreational flights to all destinations, made by Cumbria residents.

5.2.3 Accommodation , food and drink

Food and drink and staying in paid accommodation account8& @f all emissions. This includes both food
bought in shops and food andidk consumed ipubs, cafes, restaurants and hotels, as well as the footprint
of accommodation itself

Residentsfood and drinkcontributes15% to the total GHG footprint of Cumbria, of whigBlo is from food
purchased in shops and%is from eating outThis is aroun@8%of the total footprint of residents.

Visitor accommodation, food and drinkogether accountfor 4% of the totalfootprint. This includes food
bought from pubs, cafesestaurants and hotelsaswell as the footprint ofaccommodation itsejfand food
from shops which we estimate to account for aroutalf of the 4%.

5.2.4 Household energy
Householdenergy (electricity and domestic fuel) makes @ of the total footprint and breaks down as
follows.

Resident s’ aremia stttk af thé total footprintfor Cumbriaand 12% of the footprint of
residents(3% higher than the UK avergge

Resident s’ ho us3% bfthe tdtafetprent; leing6% & N & A RSy (i 30 higher 2hanLINA y
the UK average

Visitor electricity and domestic fuela small proportion of visitor nights argpent stayingwith friends and
relatives, giving visitora small footprint for domestic electricity and fdel

5.2.5 Non-food shopping
Thiscategoryincludes all inedibl@urchased itemsapart fromcars, andnakesup 5%of the total footprint
Approximately83% of norfood shopping emissions come from residents, &A% from visitors.

4 When staying in paid accommodation, household energy is included as part of accommodation.
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5.2.6 Other Transport
This comes t&%of the total footprint, 74% of which is from trains, buses and other land transport 26

is from ferries and cruises. Residents account48¥o of these emissions whilgt% arise from visitors
travelling to Cumbriand onlyabout 11%of it attributable tovisitor travel duringheir stay.The low figure
for use of public transporre probably a reflection of poor coveraimemost areas of Cumbria

5.2.7 Other
The footprint of a range of (mainly publiservies hasbeen calculated based on estimated household

expenditure for residets. It has been assumed that there is no expenditure on housing and water for visitors
and visitor spend on other services is estimated to be half the average of Cumbria resldesis includéhe
following:

1 Health, education, defence and other servicéd% of the total footprint of residents and visitors
combined) Several stakeholders of this reppmcluding Cumbria County Council itskdf within this
category.Also included in thisection are proportionate allocations of emissions from national
infrastructure and services, such as central government and defence.

9 Housingwithin Cumbria(3%) This includes both the construction and maintenance of dwellings as
well as the emissions associated with renting and buying holriseise energyonsumption, such as
from heating usually dwar§the embodied carbon in theonstruction,maintenanceand ugrading of
the buildings themselves and shoulterefore be the primary consideration.

1 Water and sanitation(1%).

T Other expenses(2%) This includesa range ofmainly intangible servicesncluding financial and
professional services.
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5.3 The carbon footpri nt of industry

This simple analysis of industries giaebroadperspective on emissions from businesse€imbria(Tablel
& Figure22). It should notform part of the baseline figure becausieere isdouble countingoetween ths
and the footprint of residents and visitoesid alsobecause this simple analysis is drawn only fgross
value added (GVAlata and generic macreconomic modelling of the carbon intensity of different
industries in the UK. It is not based on loc&bimation about the characteristics of each industry in
Cumbria It does not, for example, take account of any of the specific characteristics of farnGuognioria
compared to farming in the UK as a whdtlmwever, he analysis does suggest the following

T ¢KS 2@SNI tf &0l t Slargef thaktyaRofzdl tesider@and Visipo togdidr y G A &
1 Emissions frormanufacturing of basic materiafa wideranging category covering the discovery and
processing of raw materials, including minerals, metals, forestry and chemical proahgcestimated
at 370 of the total from all industryT@blel);
9 Transport is the nexnost important sectorand

Formostindustrial sectos, supply chain emissiorfscope 3jare much higher than thosemitted directly by
businesses themselves (scope 1) or from their electricitysamption (scope 2)However, n the case of
agriculture,emissions from fertilizer and livestookean thatdirect emissionglominate. It should be notd

that the data covesall businesses that are registered@mbria. Aso, in line with Office of Nati@h Statistics
conventions on the treatment of distribution sectors, the footprint of retail and wholesale businesses does
not include the emissions embodied in the goods that ard $oit not produced by those businességgure

23 presents a breakdown of consumptidimsed industry emissions by district council area.
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Tablel: Annual GHG footprint of industry by sector and scope

ktCQe

% of

Supply Grand

Sector Direct  Electricity Chain Total Total
Agriculture, forestry and fishing 61¢ 9 33¢€ 967 7.3%
Mining and quarrying 65 1 29 95 0.7%
Manufacturing of food and drink 65 16 75€ 837 6.4%
Manufacturing of basic materials 1,71¢ 154 2,971 4,84¢ 36.8%
Manufacturing of equipment and machinery 87 38 90¢€ 1,031 7.8%
Electricity, gassteam and abconditioning suppl 352 153 344 84¢ 6.4%
Water supply; sewerage, waste management 164 5 12t 294 2.2%
Construction 82 8 674 764 5.8%

Wholesale and retail trade, repair of motor

vehicles 107 21 421 54¢ 4.2%
Transportation and storage 891 9 413 1,31: 10.0%
Accommodation and food service activities 41 11 413 46E 3.5%
Other Services 122 48 99t 1,16¢ 8.9%
GrandTotal 4,31¢ 473 8,38¢ 13,17¢ 100%
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6 A vision for low -carbon Cumbria

The targets and recommendations that follow are intended as part of wider roadmap to a better future for

Cumbria. We imagine them to be implemented in ways that maximiskecefits, especially in terms of
health, community and economy. We now sketch duattvisionfrom the perspective ofesidents, visitors
and businesses.

6.1.1 For residents

Althoughthere are more visitors,it feelslesscrowded.Peopleare spendingesstime on the roadsandhave
more freedomto take more exerciseThediets are improved,nutritionally balancedand sustainably
sourced Homesare more comfortableto live in; warmer,safer,and cheaperto run and moreresilientto the
climatecrisis.Residentstayfor longer,asthere isno needto moveon for better pastures Communitiesare
more integratedthanksto greaterco-operationbetweenresidents businessesindlocalgovernmentto
improvelLJS 2 LiveS.a Q

6.1.2 For visitors

Cumbriais more beautiful, quieter and cleaner.lt& excitingto visit becauseyou canfeel the sustainability
transitiontakingplacehere. It is easierthan everto leavethe carbehind.Bikes(electricand conventional)
areeverywhere.Therearefewer cars,andall are electric. Theroadsin towns and countrysideare cleaner,
guieterandcalmer.Youcanget anyandeverykind of food you desire but delicious healthy,plant-based
optionsare everywhere Peoplecometo Cumbriafor a glimpseof a better future; tourismisthriving.

Thestunninglandscapdooksall the more beautifulwith more wildlife, moretrees,lesserosionandno
pollutionin our lakesandrivers.

6.1.3 For businesses

Theeconomythriveswith more jobs,especiallyin tourism, land managementandgreenenergy.Emphasis
on the greeneconomysectorsshowsthat Qumbriais leadingthe waytoward Net Zero,andthis isa major
attraction for young,educatedworkersto take up the job opportunitiesthe county hasto offer in both new
andtraditional industries.Thequality of the environmentis recognisedasthe bestin EnglandPlentyof
leisuretime providesopportunitiesfor employeedo live activehealthyoutdoor lives,andthis isa major
draw for inwardinvestment.

Farmingthrives, maintainsa stronglinks with our culturalheritagewhilsttakinga leadingrole in its response
to the emergingscienceon sustainableagriculture Farmingstill producessomehigh-quality meataswell as
grazingfor improvedbiodiversity as well asanincreasein crop productionwhere appropriate.Cumbriahas
an evenstrongerreputationfor highquality agriculturalproducethat commandsa highpriceandis
increasinglyexported.

7 Targets

7.1 Guiding principles
In creating target options, we have tried to work from the following principles, as fapeaciscal, recognising
trade-off between these attribute:

9 SOSNRGKAY3A GKIFEG A& AYLRNIIYG FYR A0KAY
91 the headline target should be easy to describe
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9 there should be &let Zeroyear and a trajectory to meet;it

 the overall target should be made up of stiblf NASiia O2@SNAYy3I RATTSNE
carbon and

9 the target should be achievable, as part of a wider pathway to improving the quality of life for
residents and visitorsand the health of the economy

7.2 Scope
The target includes the following
1 Energyonly C@Qmeasured on a production basixcluding the Mgover which Cumbria has little
influence)
GHG emissionfsom Food consumed by residents and visitors
GHG emissionfsom Other good purchased by residents and visitprs
GHG emissions froivisitor travel to and from Cumbriaxcluding international visitor traveand
1 LandUse, LandUse Changand Forestryl(ULUCK, these are nehegative emissions

= =4 =4

Since both resident and visitor ndoers are likely to increase, the target will be notised to reflect
changes in resident and visitor populations as a proportion of the UK population.

After careful consideratiorwe haveexcludal the international component of visitor travel from thiarget.
This is not because flights are unimportant, but rather because we do not have the meegtstiatethe
proportion of each flight that should be attributed to Cumbria and how this might change over time.

The energyonly component is CQather than GHGasthis is how BEIS reports prodignt-based emissions
the data for other GHGs is not available.

Business supply chains are included where businesses supply the local and visitor economy. To include all
business supply chains would reégumore detailed assessment that the rough first estimate provided in this
report. However, businessshould still be encouraged to manage their own supply chain carbon.

7.3 Target Options

Fivetarget options are offered with varying levels of ambition. Eduhs a differentNet Zerodate and a
different trajectory for each component within the scope. We provideoagh guide to what meeting each
target mightrequire in terms of actions on each component

For exampleOption 3 comprisesa 13% per year reductn in energyrelated CQ(as prescribed by the Tyndall
Carbon Budget Tod)l 5% per year reductions in the footprint of food and purchased gpand a 10% per
year reduction in the carbon footprint per visitor day of visitors travelling to and from Carsifor all
options, regative emissions from land use change rise by a factor of Seither a 10- or 15-year period(and
this figure hadveenchosen as a feasible target after discussion with Lake District National Park Authority)

5 A budget tool forenergyonly G& 2 NJ f 2 OF f | dz K2NAGAS&sS o6FaSR 2y Lt/ / NB
AY LiJzNBRdZAG 2F mMdp RSINBSaAzZIQ RSOSE2LISR o6& GKS ¢eyRItf
https://carbonbudget.manchesteac.uk/reports/
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Thefive options and their trajectories are summarisedHigure24 and Table2.

Option 1- Net Zero by 203013% annual reduction inenergyy f € / hi SYraairzya
in food and other purchased goods emissions; 20% annual reduction in visitor travel per visitor |
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Option 2- Net Zero by 203513% per year in energgnly CQ emissions; 5.5% per year cuts in cut G+
from food and other purchased goods; 13% per year cut in visitor travel GHG per visitor day; 4(
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Option 3- Net Zero by 203713% annual reduction inenergyy f &€ [/ hii SYraarzya
in food and other purchased goods emissions; 10% annual reduction in visitor travel per visitor
emissions; 400% increase in annual LULUCF removals after 15 years.

8000
Land Use, Land Use Change and Forestry (LULUCF)
mmmm Visitor travel to and from Cumbria (excluding international travel)
o 6000 mmmm Other goods purchased by residents and visitors
~ Food consumed by residents and visitors
o Energyz yf & / hi 6SEOQfdZRAY3I aco
© 4000 @ Total emissions
=< 2000
i —
— —
0
-2000
2020 2025 2030 2035 2040 2045 2050

Option 4- Net Zero by 204011% annual reduction energyy' £ € / hii SYrxaairzyarT
in food other purchased goods emissions; 8% annual reduction in visitor travel per visitor day emis
400% increase in annual LULUCF removals after 15 years.
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Option 5- Net Zero by 20459% annual reduction inenergyy £ € [/ hii SYyraarzyart
food and other purchased goods emissions; 6% annual reduction in visitor travel per visitor da
emissions; 400% increase in annual LULUCF removals after 15 years.
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Figure24:Five pathways to Net Zero for Cumbria
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Table2: Summary of annual reduction and total annual LULUCF removals for each target option

Target options 1 2 3 4 5
Net Zero Date 2030 2035 2037 2040 2045
9 )f S NH e. 2 Yf e 13% 13% 13% 11% 9%,
reduction)
Food footprl_nt (annual 11% 5.5% 5% 4.5% 4%
reduction)

Footprint of purchased

0 0, 0, 0, 0,

Annual goods (annual reduction) 1% =:5% o7 4.:5% 4%
changes
starting | Footprint ofvisitor travel to

from isi

5019 and frqm per visitor day, 20% 13% 10% 8% 6%

1_ excluding overseas travel

baseline (annual reduction)

Removals fronhandUse,
Land Use Change and
Forestry (LULUCF), (Total 400% 400% 400% 400% 400%
increase compared to
baseline year)

In order tohelp understand the realism of the options, for each one we have roughly modelled a scenario
which could deliver the targefT@abk 3). These coveenergyuse (including changes in household fuel use,
decarbonisation of grid electricity), transport (including the carbon intensity of driving, and the amounts of
driving), food consumption (including waste levels, meat and dairy consumption, and air fraight)isitor

travel (covering average length of stay, carbon intensity of driving and visitor modal shift from driving). We
emphasise that our scenarios may not be the optimal pathways but are designed to give some sense of the
scale of the challenge.

Tabk 3: An indication of how each target might be met in terms of energy, food and visitor travel

Net Zero Date 2030 | 2035 | 2037 | 2040 | 2045
Reduction i n emissiens| 78% 89% 92% 91% 91%
Reduction in household fuel use 60% 80% 90% 90% 90%
Electricity decarbonisation 90% 90% 90% 90% 95%
Reduction in carbon intensity of driving 65% | 60% | 50% | 57% | 65%
Reduction in residents driving 65% | 85% | 79% | 74% | 68%
Emissions Reduction in food emissions 2% 60% 60% 62% 65%
reductions at net| Cut in waste 83% | 70% | 73% | 75% | 80%
zero compared | cyt in meat and dairy 83% | 64% | 65% | 67% | 72%
to 2019 baselinel" iy air freight 85% | 80% | 80% | 80% | 80%
Reduqtion in emis®ns from visitors 91% 89% 85% 83% 80%
travelling to and from
Increase in average stay length 100% | 100% | 100% | 80% 50%
Reduction in carbon intensity of driving 65% | 60% | 50% | 57% | 65%
Reduction in visitors driving 50% 45% 40% 27% 15%
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8 Discussion and Recommendations

/[ dzY O NA I Q& GF NBS( shieéh2edellsRus ne&iFto & Aahe id risspanse foKlignate change.

It is important to be clear that the headlii¢et Zero date is nain its owna goodindicationof the level of
ambition of any carbon targetCumbria has chosen a particularly challengitgps to bring to Net Zero. This
is because ihas chosen tinclude the elements of its footprint that matter most, even though some of
these they are difficult or impossible to bring to zeFfor example, even with the most sustainable practices,
GHGs frm food cannot reaclkzero.Alsq the inclusion of visitor travel within the UK to and from Cumbria is
also relatively difficult to decarbonise to zero. On the other hadnparedto many other local areas,
Cumbria has relatively high potentiak negative emissions from LULUCF.

The feasibility of each target option is to a large degree dependent on emerging national policies to support
the low carbon transition, as well as actions at the local level. They are also influenced to some degree by
the global response to the climatdange

Option 3, Net Zero by 2037, is the most feasible target that can be regarded as being in line with the
requirements laid down by thBPCC foéwell below 2 degreeand in pursuit of 1.5 degreds

Wethereforerecommend as follows:

9 The adoption ofOption 3: Net Zero by 2037

1 As well as doing what it can to meet that target, we recommend that CurN@wiaZero Partnership
identifies the support it requires from central government to make this possible

91 Afurther simple target on extractiohasedemissims: theseshouldremain at zero

1 Whilst visitor flying is not included within the target option, its impact on climate change should be
considered as a factor in tourism strategy

1 An additional target is developed for total renewable energy exported taytigefrom sources
within Cumbria

The challenge for Cumbria will be to deliver these recommendations in ways that weslefgoneresidents,
visitorg and industries. It will be essential teliverthe Food and LULUCEomponentsin ways that create
opportunities for farmers. This wilequire thoughtful conversations that combine the best science with the
interests of rural communities. The climate strategy aliloneed to be joined up with an indut strategy
that can deliver high quality employent throughoutthe county.

2 X0K Sy2dzaAK ONBFGAGAGEZT [/ dzY o NJopp@t@nitNdGeahhitefunldy oflic  Of 7
throughout the county. Cumbria céde a role model for local areagoundthe world.
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9 Methodology for Extraction -based emissions

Data for theannual coal output from the West Cumbria Mine was obtained fromatifenda of the 19 March
Hameg YSSOAy3a 2F |/ dbededdiment CodtoyandeRegulatidmyCorhnif@de proposal
projected annual outptfor the mine at 2.4 Mt coking coal and 0.35 Mt middlings coal when the mine reached
full operational capacity (approximately five years into operations). We based our calculations on a lifetime of
50 years at full capacignd multiplied this output volone by the emissions factors (BEIS, 2017) for combustion
of coking coal and electricity generatiGmiddlings)coal.

10 Methodology for Production based emissions
The data behind these emissions estimates is from the Office of National Statistics LocaltA@kbri
Emissions Estimates 20@917, calculated by Ricardo Energy and Environrhent

11 Methodology for Consumption -based emissions

2 KAf A0 GKS { Gethh varidud ®ayd edang (isidg ititdimean the sum of the direct and indirect
emissions thatrise throughout supply chains of activities and products. The inclusive treatment of supply
chain emissions, as presented here, differs from more stangimtiuctionbasedemissionsassessments

but gives a more complete and realistic view of impadténal consumption.

As an exampleemissions resulting from the purchase of goods by residents and visitors would not feature in
a productionbased emissions assessment, since all the emissions take place in the supply chains of the
products rather than at the point of purchasgo give another exampl@&) a consumptiorbased assessment,

the footprint of travel includes, on top dhe direct vehicle emissions, those resulting frothe extraction,
shipping, refhing and distribution of fuel, emissions resulting fradhe manufacture and mintenance of
vehicles, and so on. Thus, in the case of car travel the final figure is typically around double that of the exhaus
pipe emissions. In a third example, tf@otprint of electricity consumption includes components for the
emissions associadewith fossil fuel extraction, shipping, refiniagdtransport to power stationsas well as

those resulting from the electricity generation process itself.

11.1 Boundaries of the study

The following is within the scope of this study:

all residents persondtavel and visitor travel to, from and around Cumbria

fuel and electricity consumed in homes and places to;stay

emissions from food and drink and other purchased items

the supply chains of all the above (e.g. fuel supply chains and embodied emissimhs)
business emissions for businesses operating within Cumbria

=A =4 =4 4 =9

The following is specifically excluded:
1 Bespoke treatment of impacts of lange in the specific circumstances of Cumbiria.

6 Available herehttps://tinyurl.com/vey2x5p

7 BEIS, June 2019JK local authority and regional carbon dioxide emissions national statistics:-28005
https://tinyurl.com/UKCO2PB
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11.2 Inclusion o f the Kyoto Greenhouse Gases

This assessment considetse basket of Greenhouse Gases (GHG) that is covered in the Kraitd?,
expressed in terms of carbon dioxide equivalent&£Qhe sum of the weights of each gas emitted multiplied
by their global warming potential (GWP) relativectmbon dioxide over 400 year period.

11.3 GHGProtocol guidelines

We have followedthe reporting principles of the?D | D  tI,NiPQbrpatae Accounting and Reporting
Standard¢ Revised EditidGGP) published by the World Business Council for Sustainable Development
(WBCSD) ahthe World Resources Institute (WRRanganathaet al,2015)

The GGRlefines3 scopes for emissions reporting. Scope 1 covemsctiemissions from comparnywned
vehicles and facilities. Scope 2 includes net emissions from energy imports and exjpditas<lectricity.

Scope 3 includes other indirect emissions resulting from company activities, as detailed by the boundaries of
the gudy. This report includes alt&pe 1 and 2 emissiorsd comprehensive treatment ot8pe 3 emissions
throughout supplychains ofactivities and purchasesithin the boundaries laid out above.

11.4 Treatment of high -altitude emissions

Highaltitude emission$rom aircraftare known tochave a higher global waing impacthan would be caused

by burning the equivalent fuel ground level Although the science of this is still poorly understood, this study
has applied an emissions weighting factor of th@ircraft emissions, to takéis into account. This ifn
agreement withthe figure suggesteéh Defra (2009 D dzA RBZ MIY/SAY LI y& wS L2 NI Ay 3
The figure can also be inferred frotine Intergovernmental Panel on Climate Chad®ourth Assessment
Review (IPCC 2007).

11.5 Reporting approach

The start point for this work is a model of GHG emissions per capitafilk consumption. For this we used

an environmental inputoutput model (EIO) based on 2018 ONS combined use tables and UK environmental
accounts. The specific model used was developed by Small World Consulting with Lancaster University (se
below). The ategorisation of emissions into 105 consumption categories was simplified into a 14 category
model.

'y SadAYFGS 2F GKS | @SNY IS QGAAAG2N) LR LA FGA2Y &1
figures for UK and overseas visitor numbers aisitar days and from the Scarborough Tourism Economic
Activity Measure (STEAM) report.

In the first instance the GHG footprint of consumption by residents and visitors whilst in Cumbria was obtained
simply by multiplying average populations of each distby the UK per capita consumption footprint
estimates.

11.6 Environmental Input zOutput analysis (EIO)

EIO combines economic information about the trade between industrial sectors with environmental
information about the emissions arising directly from thesetors to produce estimates of the emissions per
unit of output from each sector. The central technique is well established and documented (for example:
Leontief, 1986; Miller & Blair 1985, 2009; Bernkeezet al. 2010. In the UK, the main data sourca® the

W{ dzLJLJ @&Tableg FO972G1&and theBreenhouse gas emissions in the UK, 1990 toZONSS, 2018a;
ONS, 2018b), both provided by the Office of National Statistics (ONS).
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The specific model used for this project was developed by Smalt\Worisulting with Lancaster University.

This model takes account of such factors as the impact of high altitude emissions that are not factored into
the environmental accounts and the effect of imports. We have also used price indices to take account of
changes in the economy between the production of the supply and use tables for 2016 and the baseline year
of 2019.

Three main advantages of EIO over more traditional prebased lifecycle analysis (LCA) approaches to GHG
footprinting are worth noting:

1) EIO attributes all the emissions in the economy to final consumption. Although, as with pbasess
LCA, there may be inaccuracies in the ways in which it does this, it does not suffer from the systematic
underestimation (truncation error) that procesmsed LCAs incur through their inability to trace every
pathway in the supply chains (Lenzen, 2001; Nassah 2007).

2) EIO is an analytical and therefore impartial process for the calculation of emissions factors per unit of
expenditure, whereas procedmsed LCA approaches entail subjective judgements over the setting of
boundaries and the selection of secondary conversion factors.

3) Through EIO, it is possible to make estimates of the footprints resulting from complex activities such
as the purchase of tangible services that LCAs struggle to take into account.

One of the limitations of EIO in its most basic form is that it assumes that the demands placed upon (and
therefore the direct emissions from) other sectors by a unit of output within one sectoh@mogeneous. As

an example, a basic EIO model does not take account of the carbon efficiencies that may arise from switching
the expenditure on paper from a virgin source to a renewable source without reducing the actual spend. In
this report, the carbonintensity per unit turnover of, for example, the hotels, pubs and catering
SadGlrofAaKySyida 2F [/ dzYoNARIF FNB FaadzvyrSR G2 o6S W'y
bespoke adjustments to these generalities given relevant local dataaatefendable basis for relating that

data to emissions. A further assumption in the model used here is that goods from overseas are produced
with the same carbon efficiency as they would have been in the UK. Overall, this assumption usually results ir
an underestimation of the footprint of purchased goods. A further omission for this and all EIO models that
we are aware of is that the impact of lasude change around the world has not been taken into account. This
would be likely to result in an increasadsessment of the footprint of foods, especially animal products

11.7 Adjustments based on bespoke national and local data

The result based on EIO and UK averages was adjusted to take account of key differences in consumptio
patterns for both visitors and sdents from the UK average, wherever available data provided a reasonable
basis for doing so. Estimates were also added for visitor travel to and from Cumbria. Specifically, the following
adjustments were made.

11.7.1 Visitors
Travel to and fromCumbriawasestimated using dat® NB Y / dzY 6 NA | Wer2A deNNI 2 NN§we d NV
the following data:

1 Travel modes to and from Cumbria by overseas visitors, day visitors and UK staying visitors

8wl 2¢g [26 /Ly 2SS D2KQ 22Counmn0 SadAvyYlraSa GKFEd Syraaaaz
around five when landise change is taken into account.
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91 Ports of entry to the UK for overseas visitors from which we dedtleedifferent modes of travel to
the UK for overseas visitqrs

1 Proportions of overseas visitors from different countries which combined with the above gave us a
tolerable estimation of the all overseas visitor miles by different modes to and from Cumbria
(distances from each country from Webflyer.cqrahd

1 Proportions of UK visitors from each UK region (allowing journey miles to be plotted using data from
AA journey planner website).

In the case of overseas visitors, estimates of time spe@umbria weralivided by estimates of the length of
overseas visitor trips to give the proportion of each journey to the UK that should be allocated to Cumbria
visit. ONS Travel and Tourism data (ONS RDg&veinformation leading to estimates of the average length

of stay in the UK by visitors from each of the countries and regions being analysed and estimates of the lengths
of stay in Cumbria came from the Cumbria Tourism visitor surveys.

Travel around Cumbria was estimated by combining data on visigpend on trangort from the STEAM

report (Cumbria, 2018ind primary modesf transport used¥/ dzY 6 NR& | ¢ 2 dzNJX20M8) alvrky & A § 2
with a weighting of the cost of different transport methods from primary resedocachieve an estimate of

the spend on differentransport modes This combined with data on visitor numbers enabled the calculation

of adjustment factors for the EIO modeksuming UK typical car efficiency amdaverage fuel price &f1.28

per litrein 2018 a bespoke calculation was made forcarasea SR 2y { Yl ff 22NI R / 2y
L dza 9Lh YS{iK2R2f23&¢ |yR (KAA ¢l & dzaSR Ay LI I OS
the emissions based on the expected number of litres consumed based on the expenditurearddiors

in the additional emissions from supply chains. The embodied emissions of car use are then added into this
based on a typical ratio of embodied emissions to fuel consumption.

Other expenditure areaswere adjusted using STEAM (Cumbria, 2@E8a on total spend to estimate the
average spend per capita based on visitor full time equivalents. These were compared to the UK typical spenc
per capita to obtain an adjustment factor. Where no data was available on visitor spend it was assumed to be
the same as UK typical.

Visitors were not buying certain items. Some types of goods were assumed not to be bought or directly
depreciated byCumbriavisitors. These included, for example, domestic appliances and power tools.

11.7.2 Residents

The basis for adjustmérof resident data was taken mainly from information from the 2011 UK Census
(ON$S2011). The data from the census is described in geographical areas known as output areas (OAS). Eac
OA is given a specific code and describes a specific part of the colriglentified those which fell within

the boundary of Cumbria to allow us to analyse the census and other data to establish facts about the resident
population of Cumbria.

Electricity and domestic fuel consumption  data were obtained from the ONS brokeoven by Local
Authority (ONS, 2018). This was then used to estimate gas and electricity consumption within Cumbria. This
was then compared to the UK gas and electricity consumption per capita, to obtain an adjustment factor for
the EIO model.

Car fuel use and embodied emissions of driving were calculated based on ONS transport energy statistics
(ONS, 2017). These were also available at local authority level. They were then compared to the UK emission
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per capita to arrive at an adjustment factor for the Et@del. The same adjustment factor was used for
embodied emissions of driving.

Food consumption is not well dealt with by input output analysis due to the fact that a significant amount

of food is imported to the UK. EEIO does not reflect the differenttimes in farming and land use in other
countries or the emissions associated with importing the food. Therefore, we have used a lifecycle analysis
estimate of the impact of food (Hoolohan et. al., 2013) and replaced the EEIO estimate for emissionsger capi
with this figure.

Other expenditure . Based on 2011 census data, similar OAs across the country have been grouped together
YR RSAONAOSR o0& GKSANI aKlINBR a20Alf |yR LKe&aAOlf
(Galeet al, 2016) Thus, each OA within Cumbria is nominated an OAC name (ONS, 2011a). The family spendin
survey publishes estimates of typical spending profiles of each OAC group (ONS, 2018d). By combining thes
datasets, we estimated the typical spending profiles of@#es within Cumbria and thus the typical spending

of Cumbria. This was then compared to the typical UK spending to establish adjustment factors for typical
household goods such as, clothing, transport, accommodation, which was then mapped onto the EIO mode

to adjust the UK model to reflect the typical spending of households within Cumbria. In areas of the economy
not covered by the family spending survey it was assumed that Cumbria did not differ from typical UK

spending.

11.7.3 Industry

Average emissions intemigis for 105 UK industries, broken down by direct emissions (scope 1) emissions from
power generation (scope 2) and supply chain (upstream scope 3) were taken from the EEIO model. These wer
multiplied by GVA within Cumbria from ONS GVA estimates @4B,to arrive at an estimate of the overall
consumptionbased industry emissions.

11.8 Other Emissions Factors.
Where consumption estimates were based upon expenditure, the carbon intensity of activities and purchases
have been taken from the EEIO model.

Where emissions estimates have been based upon physical consumption, the direct com@sseciated

with fuel combustion from electricity generationand from mosttransport have been calculated using
conversion factors provided bgiepartment for Business, Energy and Industrial Strategy (BEI®ir
Wreenhouse gas reporting: conversion factorsS8ZHREIS2018). However, the BEIS figures do not take
account of supply chain emissions other than those produced at the point of electricity generation, and these
need to be considered separately and we have referred, again to the EIO model.

11.9 Data Sources
The main sorces are listed in Appendix A.

11.10 Uncertainties

The complexity of supply chains and the difficulties in obtaining accurate data dictate that footprinting can
only offer an estimate rather than an exact measure, and the figures in this report should be diievtbat
context. We have operated from the principle that it is more informative to make best estimates of even the
most poorly understood components of the footprint, and to discuss the uncertainty openly, than to omit
them from the analysis.
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Overall, he results in this report should be viewad offeringa broad guide to theize andelative significance
of different components.

11.10.1Uncertainties over data

Sources of error were numerous, but the largest are thought to be as follows. Much of the dataawas d

from visitor surveys, in which responses may have been systematically inaccurate, the sample group not fully
representative and sample sizes were not always ideal.

11.10.2Uncertainties over conversion factors

The areas in which the relationship between camgtion and footprints is best understood are gas and
electricity consumption. There is relatively good consensus over conversion factors to within around 5% in
these areas. The next most certain group of conversion factors are those for travel and ttahsphis
category, there is uncertainty over the impact of high altitude emissions and the embodied emissions in the
manufacture and maintenance of vehicles, roads and other infrastructure.

Supplies and services are the areas of greatest uncertaistanfexample, crediblprocess based life cycle
analyse of a particularspecification of paper typically differ by factors of around 50% depending on the
specific practices employed in the particular mill in which it was manufactured. It would also iblpdsr

two detailed studies of exactly the same process to arrive at significantly different estimates, depending on
the precise assumptions mad€he EIO approach that we have adopted overcomedrtiecation errorthat
processbased approaches incuhut does suffes its own series of problems, most notably erroo$
aggre@tion ¢ the failure to look at the particular circumstances of a supply chain by using an industry average.
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12 Appendices

12.1 Appendix A: Main data sources and r eferences

BernersLeg M., Howard, D.C., Moss, J., Kaivanto, K., Scott,(#0&) Greenhouse gas footprinting for small
businesses The use of inpugoutput data Science of the Total Environme#®9, pp 883891

Cumbria Tourisn{2018). Visitor Survey. Visitor @enditure breakdowns, travel modes, regions of origin,
lengths of stay and proportion from overse&RL http://www.cumbriatourism.org/research/

Cumbria Tourisi@ STEAM Final Trend Report For 22038Q > 6t NB R dzO S B8). @versedd visitbl a Q
countries of origins and lengths of stay, daily expenditure breakdowns and travel mddiRE.
www.globaltourismsolutions.co.uk

Department for Business, Energy and Industrial Strategy)(@BIF) Greenhouse gas reporting: conversion
factors 207 for transport and energyJRL https://www.gov.uk/government/collections/government
conversiorfactorsfor-companyreporting#conversioffactors2017

Department for Business, Energy and Industrial Strategy (@BIB) Greenhouse gagporting: conversion
factors 208 for transport and energyJRL https://www.gov.uk/government/collections/government
conversiorfactorsfor-companyreporting#conversioffiactors2018

5STNI OoHnndgl0d WDAzZA RSt Ay Sa ¥ 2 Nimadteokimfiagt & high Sltitl@ieNIi A y 3
emissions.

Gale, C.G., Singleton, A.D., Bates, A.G., Longle{2®18). Creating the 2011 area classification for output
areas (2011 OAC)ournal of Spatial Information Scient2(2016): 127

Lenzen M. (2001) Eors in Conventional and Inp@utput-based LifeCycle Inventorieslournal of Industrial
Ecology4(4):127%148

Leontief, W(1986)Input-Output Economics (2ed).New York: Oxford University Press

Miller, R.E. and Blair, P.D. (198%)ut-Output Analys: Foundations and Extensiofsglewood Cliffs, NJ:
Prentice Hall.
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Miller, R.E. and Blair, P.2009. Input-Output Analysis: Foundations and Extensid@ngjlewood Cliffs, NJ:
Prentice Hall.

Northwest Development Agency Cumbria Market and Destinarofile. Tourism revenue figures for
Cumbria and LDNP.

Population ofCumbria ONS 2018 Population estimates.

Office of National Statistics (29)1 Sub National energy consumption statistics fol20Jsed for comparing
Cumbria consumption per capita with national averddBL
http://www.decc.gov.uk/en/content/cms/statistics/regional/regional.aspx

Office of Nawnal Statistic§2011) UK CensudJRL
https://www.ons.gov.uk/census/2011census/2011censusdata

Office of National Statistiq2011a) 2011 Area Classification for Output Areas, Clusters and Nawfds.
https://www.ons.gov.uk/methodology/geography/geogrhigalproducts/areaclassifications/2011areaclassifi
cations/datasets

Office of National Statistiq2011a) 2011 Area Classification for Output Areas, Clusters and Names. Link
https://www.ons.gov.uk/methodology/geography/geographicalproducts/areaclasgifica/2011areaclassifi
cations/datasets

Office of National Statistiq2018). Subnationaltotal final energy consumption statistics 202616

Office of National Statistiq2018a). Input Output Supply and Use tables, 192014.UK supply and use
tables Link:

https://www.ons.gov.uk/economy/nationalaccounts/supplyandusetables/datasets/inputoutputsupplyandus

etables

Office of National Statistics (284). Leisure and Tourism 28 Dverseas Residents visits to the UK, Section 4.
Table 4Lengths of stay in the UK of visitors from different countries of origin. Used to determine proportion

of international travel attributable to the Park visWRL
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https://www.ons.gov.uk/peoplepopulationandcommunity/leisureandtourism/datasets/overseasresidentsvis

itstotheuk

Office of National Statistiq2018c). Atmospheric Enissions: Greenhouse Gas Emissions: By Economic Sector
and Gas, United KingdotdK emissions of greenhouse gases by sector andUgds.

https://www.ons.gov.uk/economy/environmentalaccounts/datasets/ukenvironmentalaccountsatmospheric

emissionsgreenhousegasemissionsbyeconomicsectorandgasunitedkingdom

Office of National Statistics@28d). Average weekly household expenditure by Output Area Classification
(OAC) group, UK: Table ABIRL
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/expenditure/data
sets/averageweeklyhouseholdexpenditurebyoutputareaclassificationoacgroupuktablea52

Office of National Statists (2017)Road transport energy consumption at regional and local authority.level
Consumption statistics for fuels used in road transport at regional and local |ENRls.
https://www.gov.uk/government/statisticadata-sets/roadtransport-energyconsumptionat-regionatand
locatauthority-level

Ranganathan, J., Corbier, L., Bhatia, P., Schmitz, S., Gage, P.raid @®&15)The Greenhouse Gas
Protocol: A Corporate Accounting and Reporting Standard (revised editashington, USA: World
Business Council for Sustainable Development and World Resources In&itiience on reporting
organisational greenhouseag emissiondJRL
http://www.ghgprotocol.org/sites/default/files/ghgp/standards/ghgrotocotrevised.pdf

UNFCCC (199&)yoto Protocol to the United Nations Framework Convention on Climate Chaygi®e:
United Nations
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12.2 Appendix B: Supplementary data for Error! Reference source not found.

Option 1: Net zero by 2030
Breakdown of em
2020 | 2025 2030 2035 2040 2045 2050
3048 | 1519 757 377 188 94 47
1693 945 528 295 165 92 51
501 280 156 87 49 27 15
1882 617 202 66 22 7 2
-322 -967 -1611 -1611 -1611 -1611 -1611
Total emissions 6802 | 2394 32 -786 -1188 -1391 -1496
Table4Rawd at a for * Option 1: Net Zero by 2030
Option 2: Net zero by035
Breakdown of em
2020 | 2025 2030 2035 2040 2045 2050
3048 | 1519 757 377 188 94 47
1797 | 1354 1021 769 580 437 329
532 401 302 228 172 129 98
2047 | 1020 508 253 126 63 31
-322 -752 -1182 -1611 -1611 -1611 -1611
Total emissions 7102 | 3543 1407 17 -545 -888 -1106
Table5Rawd at a for * Option 2: Net Zero by 2035
Option 3: Net zero by 2037
Breakdown of em
2020 2025 2030 2035 2040 2045 2050
3048 1519 757 377 188 94 47
1807 1398 1082 837 648 501 388
535 414 320 248 192 148 115
2117 1250 738 436 257 152 90
-322 -752 -1182 | -1611 | -1611 | -1611 | -1611
Total emissions 7185 3830 1716 287 -326 -716 -972
Table6iRawd at a f or * Option 3: Net Zero by 2037’
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Option 4: Net zero by 2040
2020 2025 2030 2035 2040 2045 2050
3118 1741 972 543 303 169 95

Breakdown of em

1816 1443 1146 910 723 574 456

538 427 339 270 214 170 135

2164 1426 940 620 408 269 177

-322 =752 -1182 | -1611 | -1611 | -1611 | -1611

Total emissions 7314 4286 2216 731 38 -428 -748

Table 7Rawd at a f o 4 Nét Zem tyi 280n

Option 5: Net zero by 2045
2020 2025 2030 2035 2040 2045 2050
3188 1990 1242 775 484 302 188

Breakdown of em

1826 1489 1214 990 807 658 537

541 441 359 293 239 195 159

2211 1623 1191 874 642 471 346

-322 -752 -1182 | -1611 | -1611 | -1611 | -1611

Total emissions 7444 4790 2824 1320 560 14 -382

Table 8Rawd at a f o B Nét Zemithy 2d5h
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