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1) BEIS analysis (2021), ‘Final UK greenhouse gas emission national statistics: 1990 to 2019, https:
//www.gov.uk/government/statistics/final-uk—greenhouse—-gas—emissions—national-statistics—1990~-to-

2019

2) ‘Final UK greenhouse gas emission national statistics: 1990 to 2019’, https://www.gov.uk/govern
ment/statistics/final-uk—greenhouse-gas—emissions—national-statistics—1990-t0-2019
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3) BEIS (2021) ‘Early phase out of unabated coal generation in Great Britain® - https://www.gov.uk/

government/consultations/early—phase-out-of-unabated—coal-generation—-in—great-britain
4) BEIS analysis based on 2019 data from BEIS (2021), ‘Digest of UK Energy Statistics’, https://ww
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points)= Z|CH 50%/7IK| EY & USD

a1 = M7\ - 7tA KIHX] 2= 7| 2KOffice of Gas & Electricity Markets, Ofgem)t

502 M| HEYT XS WES A

o O] ZH2 AHIT U OL{K| AAHO| 27 ARG EX0ITIA A5HD SHAEC)
WSS 5851 S8 R4 UEYIS OfTA 2051 & HAUX| Md
%

=1 UEXI AV} XY R 25 =1t 21T0]| &=ot0| =Lt RIIO(Revenue -

5) National Grid ESO (2020), ‘Annex 2 Final Cost-benefit Analysis Report from Phase 1 outputs of
National Grid ESO’s Offshore Coordination Project’, https://www.nationalgrideso.com/document/18293
6/download
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L

o 2021 62 B 7222 F= M| Jrgut A2 70| 2,520T TS| ADE
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L7 901t AtlZ B0[5PH 10 AT U (R0l AY| A KIS Y5t Jalc

(grid)2| FHYN AN FH 201 MHoll HZ X[ EF= S2/7| #I¢!

=i OHX| A2E FXlotal LH|X} HIES Z[AsfolHN EA SES FLoH| ?lo
o

7] A 7t& AL HE| 2N MYs K= MEH0|L St Ol AL
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é
i

2Y(Future System Operator, FSO

6) BEIS (2021), ‘Smart Systems and Flexibility Plan 2021: Appendix | — Electricity system flexibility
modelling’ https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_da

ta/file/1003787/smart-systems—appendix-i—electricity—system—flexibility-modelling.pdf
7) BEIS (2021), ‘Smart metering statistics, quarterly update June 2021°, https://www.gov.uk/govern

ment/collections/smart-meters—statistics
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8) BEIS (2021) ‘Energy retail market strategy for the 2020s’ - https://www.gov.uk/government/publi
cations/energy-retail-market-strategy—for-the-2020s
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= Al AR 7|8F B2 (Regulated Asset Base model)& =0t H2
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=
=]
X HIROZ Al X2 DZME(| XZS Kot AH|X}F HRS Mst

a1 S5 = EAE D2NEQ| 24alE 2o 1Y 2,0007t OF2E2| 02 X
2tMSt ME(Future Nuclear Enabling Fund)E ZHgh

ay ME= 399 85002t OFREQ| MEI SIXE ME(Advanced Nuclear Fundys 243610
AAPSRIXIE(Small Modular Reactors, SMRs) MAIE ¢lot XAIE22 Mi&st! QUCH
203040 =0 MEHDPEXZ(Advanced Modular Reactor, AMR) &5 &t

Al

X8 59

—

o
|0
02

=1 M2 CCUS 2 2ol DPA(Dispatchable Power Agreement)9S 1845t CCUS
SAE MA TEM|A(CCUS Cluster Sequencing Process)E =oll 20204 LH

Ft E|A 5Lt M= CCUS EHAE FXE A=Y

e ot 2020ULH0| AMA St A|(competitive allocation)2 A|&HotH T2 ME Q]
o= MO|Z2[0ls K[EHotl Bg S57i% 718 = s Sl H|8 Has
SHotd U

a1 HE= 20224 HO|RHX] EfA X D MAEBECCS)S HEA =g ZQIXIE
M&5t HIO|QOHA M2Z(Biomass Strategy)s HHSH H|&l2l
e HIO|Q0|HX|= 0]0] ™= A|ARIO| EHEtASIO| QI St Hef2 ot QUCH

20199 & THHOIAX] Q| 12.6%E AHKIEN0)

9) The DPA is the proposed contractual framework for power CCUS, it is based on the Contracts

for Difference (CfD) for Allocation Round 4
10) BEIS analysis based on 2019 data from BEIS (2021), ‘Digest of UK Energy Statistics’, https://w
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11) Marginal emissions sources that fall outside these categories, but are accounted for in the sect
or's emissions, include methane leakage from closed coal mines, nuclear fuel production and collieri

es.

G-rﬁwnmm:nuum 1 21



o 53l QXS H0| YOT|= AMS HAGIL Of TS AMZ A

o A MEZ S3 584 M XY

o EAZ I

o JtA LEYT MU0 HES| =52 0/7| Y5 M Mj0|ZS SatAEOR

K|

L7 KfERA GIR AMDL TISHMS SIKH OF 10~27TWh(EHRIRIEA)S| $A7} AAE[T
QU[EL 740] B ErA TEO| O|ZO{XK| Q= S HIRZEE] MAEIH OfL{X|
AAE QUE0fA ARBSE| I8t 2112

e 20194 TiM Jtset 24 Y= _QI—‘?—HI(Renevvable Transport Fuel Obligation,

RFTO)U M2t So& M 7iset Has A =2 2 H|=2 0l 74 =

HO|2 CjEL} HIO|L MEHSZE = /AL, B0 S XY

© =2 zzo=zo Mam AN 7|3 oo

7. 2050E@7X|e] HY 29 St

ay QA H2H0f UG 2HPot M Sk electrification)/} Q7E|11 QUX|TE H 7|02t

12) For further detail on the current role of hydrogen, see chapter 1 of Analytical Annex to UK Hyd
rogen Strategy. BEIS (2021), ‘Hydrogen analytical annex’, https://assets.publishing.service.gov.uk/gov

ernment/uploads/system/uploads/attachment_data/file/1011499/Hydrogen_Analytical_Annex.pdf
13) DfT (2020), ‘Renewable Fuel Statistics 2019 Final Report’, https://assets.publishing.service.gov.u

k/government/uploads/system/uploads/attachment_data/file/932933/renewable—fuel-statistics—2019fi
nal-report.pdf
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14) The North Sea Transition Deal builds on the UK's global strength in offshore oil and gas
production and seeks to maximise the advantages for the UK's oil and gas sector from the global
shift to clean growth. It is aimed at delivering on the commitments set out in the oil and gas
chapter of the government’'s Energy White Paper and is closely aligned to the Prime Minister's Ten
Point Plan.
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15) The Journey to Net Zero & ZEx: BEIS analysis based on the Energy Innovation Needs Assess
ment (EINA) methodology with updated domestic and global scenarios; figures consider the direct jo
bs linked to hydrogen production, stationary CHP fuel cells and domestic distribution only. Vivid Eco
nomics (2019), ‘Hydrogen and fuel cells (EINA sub-theme)’, https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/845658/energy-innovation-needs-assessme

nt-hydrogen—fuel-cells.pdf
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18) BEIS (2021), ‘Open Consultation: Design of a business model for low carbon hydrogen’, https://
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21) The definition of manufacturing and refining used above is similar but not identical to the definit
ion of industry used here, this is due to a different taxonomy being used (SIC codes and IPCC cod

es respectively).
22) BEIS (2021), ‘Final UK greenhouse gas emission national statistics: 1990 to 2019’, https://www.

gov.uk/government/statistics/final-uk—greenhouse—-gas—emissions—national-statistics—1990-t0-2019 In
dustry sector emissions include emissions from industrial processes, manufacturing, and production,
including fuel combustion and product uses in industrial buildings, as well as emissions from refineri
es and construction machinery. This definition of industry is broader than the definition used in the
Industrial Decarbonisation Strategy and the Hydrogen Strategy, which excluded the non-road mobile
machinery and construction sectors.
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23) BEIS (2019), ‘Energy Innovation Needs Assessment’, https://www.gov.uk/government/publication

s/energy-innovation-needs—assessments
24) Government analysis suggests up to 5,000 CCUS jobs could be supported in 2025 across indust

ry, power, and transport and storage network.
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25) National Atmospheric Emissions Inventory (2021), ‘Greenhouse Gas emissions reports’, https://n

aei.beis.gov.uk/reports/reports?section_id=3
26) BEIS analysis (2021), ‘Net Zero Industry Pathway (N-ZIP) model’, https://www.theccc.org.uk/wp

-content/uploads/2020/12/N-ZIP-Model.xlIsb
27) The figures were derived by the CCC based on research from 2018 (Scott, et al., 2018). This r

esearch acknowledges that there are a range of possible scenarios that differ greatly in resource eff
iciency savings. The CCC’s balanced pathway assume savings consistent with the high scenario. Em
pirical evidence on the likelihood of these scenarios is limited. The balanced pathway also includes
estimated savings from industrial buildings, which are covered in the Heat & Buildings chapter.
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28) Defined by the IDS as sites outside a 25km radius from the 6 main industrial clusters (Grange

mouth, Teesside, Humberside, Merseyside, South Wales and Southampton)
29) National Atmospheric Emissions Inventory, ‘Emissions from NAE! large point sources’, https://na

ei.beis.gov.uk/data/map-large-source
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30) ONS (2020), ‘Households projections for England’, Table 401, https://www.ons.gov.uk/peoplepop
ulationandcommunity/populationandmigration/populationprojections/datasets/householdprojectionsforengl
and ; BEIS (2020) ‘Non-domestic National Energy Efficiency Data—Framework’ based on 2018 data,
https://www.gov.uk/government/statistics/non-domestic-national-energy—efficiency-data—framework-n

d-need-2020
31) Buildings Research Establishment (2020), ‘The Housing Stock of the United Kingdom’, https://fil

es.bregroup.com/bretrust/The-Housing-Stock-of-the-United-Kingdom_Report_BRE-Trust.pdf
32) Building Services Research and Information Association (BSRIA) (2020), Domestic boilers market

analysis — United Kingdom, 2020, https://www.bsria.com/uk/
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a1 20198 F= HA| 7t 60%2! 2F 1,5008t 7117} HE B X] 2E(Energy
Performance, EPC) D 0|5}2] SE20=% W2 888 HA37)

.7 2= 7ng| OIUX| M52 Mot 7|2 7= LM (fabric first)38) M2 WAloZ
HUHX| 2283 7Mol= 0| HIZ =401 NMEtA HAO 20| Mekg HEfet
2oz Hol

C}. H|Z=EH(Non-domestic) 71

33) These figures are on an indirect basis, i.e. include emissions from producing the energy used.
On a direct basis, the equivalent figures are 99% and 17%. BEIS Analysis, BEIS (2021), ‘Final UK g
reenhouse gas emissions national statistics: 1990 to 2019’, https://www.gov.uk/government/statistic
s/final-uk—-greenhouse-gas—emissions—national-statistics-1990-t0-2019; ONS (2021), ‘Energy Consu

mption in the UK, https://www.gov.uk/government/statistics/energy-consumption-in-the-uk-2020.
34) ONS (2020), ‘Households projections for England’, https://www.ons.gov.uk/peoplepopulationandco

mmunity/populationandmigration/populationprojections/datasets/householdprojectionsforengland,  Table

401
35) MHCLG (2020), ‘English Housing Survey 2019 to 2020’, https://www.gov.uk/government/statistic

s/english—housing—survey-2019-t0-2020-headline-report, Annex table 2.2.
36) BEIS (2020), ‘Energy Consumption in the UK 2020, https://www.gov.uk/government/statistics/e

nergy—consumption-in—the—-uk-2020
37) MHCLG (2020), ‘English Housing Survey 2019 to 2020, https://www.gov.uk/government/statistic

s/english-housing—survey-2019-t0-2020-headline-report, Annex table 2.8
38) ‘Fabric first’ means installing measures that upgrade the building fabric (e.g. walls/lofts) before

making changes to the heating system.
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39) BEIS (2020), ‘Non-domestic National Energy Efficiency Data—Framework’, https://www.gov.uk/go

vernment/statistics/non-domestic-national-energy-efficiency-data—framework-nd-need-2020
40) BEIS analysis, this figure excludes industrial buildings. BEIS (2020), ‘Final UK greenhouse gas e

missions national statistics: 1990 to 2018, https://www.gov.uk/government/statistics/final-uk-greenh

ouse—gas—emissions—national-statistics—1990-t0-2018, Table 19
41) BEIS analysis based on the Energy Innovation Needs Assessment (Vivid Economics, 2019)
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42) IEEG (2020) ‘Rebuilding for resilience - energy efficiency’s offer for a net zero compatible stimu
lus and recovery’, https://www.theeeig.co.uk/news/starstarnew-reportstarstar-rebuilding—for-resilienc
e—energy—efficiency-s-offer-for-a-net-zero-compatible-stimulus—and-recovery/. Derived from Jan Ro

senow and others (2018). Assumes EPC band C by 2030 with cost savings at 2020 prices.
43) BEIS (2021), ‘Sustainable warmth: protecting vulnerable households in England’, https://www.go

v.uk/government/publications/sustainable—warmth-protecting-vulnerable-households-in-england
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44) University of Cambridge (2017), ‘Do House Prices and Rents in the Private Rented Sector Refle
ct Energy Efficiency Levels’ https://assets.publishing.service.gov.uk/government/uploads/system/uplo

ads/attachment_data/file/910853/beis-cambridge—house—price-report.pdf
45) No or low-regrets’ means actions that are cost-effective now and will continue to prove benefi

cial in future. For example, installing energy efficiency measures reduce consumer bills now, while
making buildings warmer and comfier, but have the added benefit of making future installations of |

ow carbon heating more cost effective.
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46) International Renewable Energy Agency (2021), ‘Majority of New Renewables Undercut Cheapest

Fossil Fuel on Cost’, [Press release], https://www.irena.org/newsroom/pressreleases/2021/Jun/Majori
ty—of-New-Renewables—Undercut-Cheapest—Fossil-Fuel-on-Cost
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=1 T2UA O X 7ks¢et TiHO: 2, 3lE AN U LE4R)OE WEpH
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-elEs P8 Bk UEAIS Al +8=H0| et &AL

- WS4 Mot 201 X|&(Mode Shift Revenue Support)df =4t
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Al=l(Waterborne Freight Grant Schemes)
-3k olF 48 =8 Y
- SN XI90A § K& 7HsSh 3t22 XIRob| st 2tAEDIY(Last mile)?0) Z=X|
Of. X|Y Ettas}

=1 22|0M XIF uE AA”N 1209 LI2E OldS Tl WS EEASIE

X|3g A

a1 X9 Z0|M HEASIR 2S5 IS FEoll US

o X9 W= A=l(Local Transport Plans, LTPs)Ul= ulE HERIE 7iMot7| et
A4 7o BT XS Y6 HOHE DRHES MEse YN 97 ARS
Ialotil QUOMH, 0| A=A X[HO0| Bt Ofdrdt EtA ST A=) Te2f Bfa

50) Last mile in supply chain management and transportation planning is the last leg of a journey
comprising the movement of people and goods from a transportation hub to a final destination.
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XL XI5 7kset XMEA H=o| 01F Sz}

-1 20213 78 EHEH 2lg| 520 {2t RTFO 2 2|F= 20213 9.6%0IM
2032 14.6%= 37t AY

-1 MEMO= Qo EY Bzl QIEEE XNSot= MY H=(development
fuels)o 19| o2 SH= L 2.8%Z Atk ZHEHOM,
(@)

202397 =HXIE O =28 + A=K dEE AY

=1 312, SiA 2 2 220N KMELA GO SRS =XI5H| L5t £}
A&l5tr oM 0

M
2N NEta 3=S Beol/| fleh 7] NEta 3= MEs JHEY WY

—

AL EEA 5 ALE Y a2

a1 20184 oA HT-OIA THM A0 AFRS Z2{ol/| o RTFOS 2xEt

51) Development fuels are defined as fuels made from sustainable waste or residues, or RFNBOs
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T2 HEQ RAD Atg & A[E2 w2471 AEHS| 01F L MAl AIY HMES
M&otz HE, oiidf, &8 & U a2 254 €2 2L O 742 =01
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20214 3002t M2EE FXfol0 Tees Valley XG0 S= z|= OISEE 4

2% 6{H(multi-modal hydrogen transport hub)S A&at K &HY

203057k B2 =2 X1 MQE(average road vehicle occupancy)a =0|7|
ot =XIE FH A
A Hea2 1.55H0AM 1.7H0= =2 2030E7HK| HZH 2F 3008 =9

=5 F=0M Ho[H SR et ¥HE 22 A
Z2 HO|E= M22 3 2

NHIAS FTotdd, MESS HiIE daocke T2z 02 + US
LHS LRICH, 0 HIO[EH= HMgh Q0] AFBAP TEXRl 0|53
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T A= Ol A= OiS2A01E, HE E= MHIAN MEY + US
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H

O 2= u 3y zx 3 8y oo
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7t YA HA XX| AR
a1 YA HEO| H|IHZ2 2025AMK| H7| XSAtRL SIEAte| ALZAI0f|A H
MM AKX OCIAMLE SH QIEZI)| T2E £ U= SIS F= A5
a1 M7| XsAt & FEk(Electric Vehicle Charging Strategy) 2030E7tX| 3~5Et
5,0007He] 1% =H7|°F £[CH 4,0007He] & =HM7|9 QP2 &folst
Lt AmSUE
a1 ATEUE FEE= 203087 M=2 2R 3 O XiSAt - of =K HeMS
HAMOZ QIO 202597HK| S8 7|1t &=Hol0] 0|2 g AY
-1 o= A =G0 2035W7HA| At 2[R - O/ Y XEHQ| HQMS
HAg A
ATEMHE 27+ ZHI7HE O0|FA|QI Scottish Enterprise?t 821610 20234
Soll CH X
215t 740l

al = —— o

X HEu S0 HEES] ot Az HAS HAHoH| foll &

I = T]2M(Zero Emission Heavy Duty Vehicle programme)= &l
te{ot7| Slof &

M&Kmodal shiftols g &
51, 20224 1€ 312EH

5 IE4HS EUE0E £
M HA M Tl A0 B9f THRE 0ji2 X
ATSUCH| HFSH= 224 DBtO] BE AR X2 22 HA RES Hfg

SRR
B B0 ZF 5 I
0| 2024~2025A7;

=& 0|S(active travel)0f| Ciol] AT ESeH
EZ X |9_ |5t
—= [y

H&XMO| 5= 0| T2 H|

Ol&f2| FXIZ H{HQI
Electric vehicle charging strategy for Wales’, https://gov.wales/electr

52) Welsh Government (2021)
ic—vehicle—charging—strategy—-wales
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FOHA ATSHES| M MH[AE 2035W7IX| EEIASHE Z10|H
ME= HA =HEIASE BJAE X A(Bus Decarbonisation Taskforce)2}
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C} HojUaic s4X

-1 SOIPHEE HISWES 229 FHIE ! KHHE REZH0H: 40t H7)IF TS 7|2

AlA SOH0f 7,4002t MIRE FXtEt

a1 A Of|L4X] M=H(Executive Energy Strategy)s SIX{ JHESIE US

o USaH e AEs A= O SHES = A2 Ols 49| WS KFshd
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a1 20198 MAXIRY H7|E L E3R2A7A(hatural resources, waste, and F-gases,
NRWF) 229| &= = SAVIA HIEZE2 F= HAQ| 20%2! 103MtCO.=,
19901t 2019 AHO| 45% ZtASI53)

=1 100 A== XfPetds E9oty| flot L2 oot JUCH, 5 (et
OZ - A[Rfet

a3 8,0008t IFRES| =M 3| FMEIX| 7|Z(Green Recovery Challenge Fund, GRCPZ
907Ke] Z=MEE X|AMOMH, GRCF= A2 1002 1127t He= LIRE A2

’l. 54, &Y R 7[El EX| O|E(AFOLV)

e AFOLU(Agriculture, forestry, and other land use)= 20194 g= & 2AITIA
HIEZFO| 12%2! 63MICO62 RIRIRHOM, X[t 214 SOt Of7t0] B k= QURAX[R
1990 Ol 24% Zagt

l_

ro
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—_

o E=

HiE

MO

T2 tE, U8 BEY H 5/A40M ol sY &

53) BEIS analysis of 1990-2019 UK GHG emissions statistics. BEIS (2021), ‘Final UK greenhouse ga
s emissions national statistics 1990 to 2019, https://www.gov.uk/government/statistics/final-uk—gre

enhouse—gas—emissions—national—statistics—1990-t0o-2019.
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BHZSZ0IA ZITH 55MtCO2e(11%)E ARIRECH 2018EFH 20198 7K 1%
S7IA|E, =2 BiEE2 1990 0|2 13% A

e 20204 HHE = M3t A=l(Agriculture Transition Plany2 = L 24X OZ2

R 7ts3H AMS RBSH S0l EX| MK B XZet| <iof EUS)
IS 5% FHOIN HOlLIE WHS MY

o T MY AILh= B ERA B4V OIS SI0 201941 HIEZO| Of 4%S
£4310)

e 20108 Y= M| 122 3,000EL= (hectare)| Eot= M2 A2 X|CH7}

T8

e 20214 YHE F=2 LI Al H=(England Tree Action Plan)2 2020/20214
U= 0| LIF A= Hig= 18 3410aE=20|A O 2lg] 2|77} OFE W77k
O 30t dEf22 =2 A=Y

=1 O|El&X|(peatlands)

o O|ESAlE G0N 71 2 & B HEAO0[X|TH 2etE HEoME &

Hi= 20| &

° 20199 O0[EHGA= G= & 2274 HiIEFQ] 4%S HiEUCH s8E i,
o

o J= THO| < 102F AEI2O| O|E X|HHE MpEHCH, F= O|E A
A=l(England Peat Action Plan)2 O[Et X|Tf =& 3 Q] U= f2|E Rt
Ft AElE EH

54) Defra (2020), ‘Agricultural Transition Plan 2021 to 2024°, https://www.gov.uk/government/publica

tions/agricultural-transition—plan-2021-t0o-2024
55) BEIS (2021), ‘Final UK greenhouse gas emissions national statistics 1990 to 2019, https://ww

w.gov.uk/government/statistics/final-uk—greenhouse—-gas—-emissions—national-statistics—=1990-t0-2019
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y

° 20194 HV|= &el= = HiEHQ 5%2l 25MtCOes HIERH, Ol=
1990 0|2 71%L d43t=d, Ol Uigkls d=olid HYIEo| d4= 2t

A
e 20184 HHE X 2 H7|F M2KResources and Waste Strategy, RWS)
F=otN0| AN2 Motz HHE HAIGHD, HV7 |22 O 2280z &d(o}

AREIOlA| SPAGH= THIZ0| 92 ZOI0) KRS Tf B8O AIRY 4 YT

I:_I rlo

d

=1 =o}2487tA

o HHIO I ZX FX|Y L2 AAHI0| AEE = U= 2HVIAQl S512A7IAE
20194 156MtCOeE HiEolH F= HIEE2| 3%E AKX, 0| & 93%=
T AESIEAHFC)OIA] 2Ast

o SSIRMIIA HIEE2 19904 0|F 10% LAY

e 201749 Y22 UN 2EZ|2 QMAM0| Chat 7|22 (Kigal) $AOHS H|ZEH]
2036S7IK| HFC AH|E 85%7IX| £0|7|2 U5t £|x0| 271158

O

_'_

56) Defra (2018), ‘Resources and waster strategy for England’, https://www.gov.uk/government/stati

stics/final-uk—greenhouse-gas—emissions—national-statistics—1990-t0-2019
57) BEIS (2021), ‘Final UK greenhouse gas emissions national statistics’, https://www.gov.uk/govern

ment/statistics/final-uk—greenhouse-gas—emissions—national-statistics—1990-t0-2019
58) Defra (2017), ‘UK ratifies new agreement to tackle global warming’, https://www.gov.uk/govern

ment/news/uk-ratifies—new-agreement-to-tackle—global-warming
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o J= S 75%7t 2030 ATA| KEA HH0|| FHO{otil, 2035E7K| 85%=

59) The Ozone-Depleting Substances and Fluorinated Greenhouse Gases (Amendment etc.) (EU Exit)
Regulations 2019. Available at: https://www.legislation.gov.uk/ukdsi/2019/9780111177136.
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60) Defra (2018), '25 Year Environment Plan’, https://www.gov.uk/government/publications/25-year-

environment-plan
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- X9 Xt Z+HLocal Nature Recovery, LNR)= K| A 2l5S X|@old! XY &HF
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61) Defra (2021), ‘Environmental land management schemes: payment principles’, https://www.gov.u
k/government/publications/environmental-land-management-schemes-payment-principles/environmen
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