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CpepHAaa Temnepatypa nosepxHocTn 3emnaun. OCHOBHbIE TPpeHAbI

+1.4°C 252F

1890s 1910s 1930s 1950s 1970s 1990s  2010s

+0.2° -
2013 2010 2014 2018 2021 2015 2017 2019 2020 2016

Source: NASA GISS A NCEI global temperature anomalies age " e e,
and adjusted to ear trial baseline (1881-1910). Data as of 1/13/2022. CLIMATE (o) CENTRAL

HaunHaa ¢ 1950-x rr. Kaxkgoe cnegytoulee gecarunetue 10 cambIx TeNNbIX /IET 3@ BCIO UICTOPUIO MeTeoHabntoaeHui,
OKa3blBaeTcA Tensee npegpiaywero. lNpunyem paspbis HauymnHaa ¢ 1880 r., npuwnunce Ha nepuog ¢ 2010 no 2021 rr.
MeXAay cocegHUMUN AeCATUNeTUAMM TONIbKO HapacTaeT N3 HKUX 8 cambix Tenabix net — 310 roapl ¢ 2014 no 2021 rr.
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Imo6anbHoe u3meHeHue Knumata B 20-21 BB. s

CpepHaa Temnepatypa nosepxHoctn 3emaun. 2020 u 2021 rr.

Land & Ocean Temperature Departure from Average Jan—-Dec 2020 Land & Ocean Temperature Departure from Average Jan-Dec 2021
(with respect to a 1981-2010 base period) (with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20210106 Data Source: NOAAGIobalTemp v5.0.0-20220108
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2020 r. ctan BTOPBbIM cambim Tenabim 2021 r. ctan WWECTbIM cambim TEennbim
rogom 3a BCHO UCTOPUIO HAbKOAEHWA. rogom 3a BCHO UCTOPUIO HAbHOAEHWA.
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Bnuanue (nocneacreus) rno6anbHOro U3MeHeHus Knumarta

CTuxumHble beacTBuA

= [lo gaHHbIM NOAA/NCEI, cpeaHee Bpems MORE FREQUENT DISASTERS

MeEXAY Cheayrowmmm Apyr 3a Apyrom DAYS BETWEEN BILLION-DOLLAR DISASTERS
CTUXMINHbIMUK BeACTBUAMMK, NPUYNHAIOLLLUMMU

eIMHOBPEMEHHbIN yulepb Ha munamnapabl
[0NNApPO0B, COKpaTUaoCh ¢ 82 aHeir B 1980-x
rogax Ao 18 gHeit B cpegHem 3a 2016-2020 rr.

= Bonee BbICOKaA 4YacTOTa CTUXUNHbBIX Beacteuni,
KOTopas, No NporHo3am, byaeT yBenmumsaTtbCs
C NoBblWeHnem rnobanbHOM TemnepaTypbl,
MOXKeT NPUBECTM K UCTOLLLEHUNIO PECYPCOB,
AOCTYMHbIX ANA coobulecTs, Ana 6bICTPOro
BOCCTAaHOBJ/IEHUA M yNpaB/ieHUa byayLwmmm
PUCKaMMU.

1980 1990 2000 2010 2020

Note: Average number of days between billion-dollar disasters in a calendar year.
No disasters occurred in 1987 and only one in 1988.

Source: NOAA/NCEI CLIMATE Ce) CENTRAL
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Bnuanune (nocnepcreun) rnobanbHoro usmeHeHna KnUMata =¥ ke

JKOHOMMUYECKUM yuiepb

" [1lo HEKOTOpPbIM OUEHKaM, NobanbHbIN SKOHOMUYECKNI ywepb oT
M3MEHEHMA KIMMaTa CoCTaBnAaeTt cerogHA 1,2 TpAH. AONA. B roa, Uu
1,6% muposoro BBI1. Oxungaetca, uto K 2030 r. oH BO3pacTeT 40
3,2% BBI1. [pn 3TOM HanmeHee pa3BUTbIE CTPaHbl byayT TepATb 40
11% BBI1 exxerogHo.

" [lo pacyeTam OAHOrO M3 BeAYLLMX CNELNANNCTOB NO SKOHOMUKE
n3meHeHua Knnmata Hukonaca CmepHa, NosblleHWE CpeaHEN
rnobanbHOM TemnepaTypbl K KOHLY BeKa Ha 2,4-5,8 °C Bbi3oBeT
3KOHOMMYECcKni ywepb B pasmepe 5% muposoro BBI B rog,.

" Ecnm He npeAnpUHATL PelnTeNbHbIX AENCTBUIA NO OFPaHUYEHULO
N COKpaLLEHUIO BbIBPOCOB NapHUKOBLIX ra30B, TO B Aa/IbHENLLEM
NPUAETCA UX NCKYCCTBEHHO OTKA4YMBaATb M3 aTMOCdEpbI, YTO, NO
oueHkam, obonaetca B 535 TpaH. gonnapos CLLUA.
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WMO ATLAS OF MORTALITY
AND ECONOMIC LOSSES
FROM WEATHER, CLIMATE
AND WATER EXTREMES
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STATUS OF MORTALITY AND ECONOMICLOSSES DUE TO WEATHER-,
CLIMATE- ANL WATER-RELATED HAZARDS FROM 1970 TO 2019

This section provides data and statistics on the impacts
of weather, climate and water extremes worldwide and
by WMO region, based on EM-DAT records except where
explicitly stated. Furthermore, a focus on impacts related
to tropical cyclones is provided at the end of the section
with additional sources incorporated.

Global

According to EM-DAT records from 1970 to 2019, weathea
climate and water hazards accounted for 50% of all
disasters (including technological hazards), 45% of all
reported deaths and 74% of all reported economic losses,
that translates to 2.06 million deaths and US$ 3.6 trillion

(Disasters by decade

The number of disasters has increased by a factor of
five over the 50 years period: whereas 711 disasters
were recorded for 1970-1979, 3 536 were recorded in
6000—2009 (Figure 4).

Deaths by decade

The EM-DAT record reveals that deaths decreased almost
threefold by wesather-, climate- and water-related disasters
from 1970 to 2019. Death tolls have fallen decade by
decade - from over 50 thousand deaths in the 1970s to
less than 20 thousand in the 2010s. The 1970s and 1980s

in economic losses.® y

N

economic losses of the top 10 disasters around the world
W 1970 to 2019. /

A disaster related to either a weather,
climate or water hazard occurred every
day on average over the 50 years — killing
115 people and causing US$ 202 million in
losses daily.

Top 10 deaths and economic losses

Of the top 10 disasters, the hazards that led tc%
largest human losses during the period have been
droughts (650 000 deaths), storms (577 232 deaths),
floods (58 700 deaths) and extreme temperature
(55 736 deaths) (Table 1(a)). With regard to economic
losses, the top 10 events include storms (US$ 521 billion)
and floods (US$ 115 billion) (Table 1(b)). All the storm
events positioned in top 10 categories in terms of both
deaths and economic losses were tropical cyclones”
Three of the top 10 disasters in terms of economic losses
occurred in 2017: Hurricanes Harvey (US$ 96.9 billion),
Maria (US$ 69.4 billion) and irma (US$ 58.2 billion). These
three hurricanes alone accounted for 35% of the total

Floods were most common of the weather-, climate,
water-related disaster types recorded, but storms had
the highest human and economic toll.

reported an average of 170 related deaths per day. In the
1990s, that average fell by one third to 90 related deaths
per day, then continued to fall in the 2010s to 40 related
deaths per day (Figure 4).

Important advances in early warning
systems worldwide have been
credited with reducing the deaths from
weather, climate and water hazards
{Intergovernmental Panel on Climate
Change (IPCC) (2012)).

Economic losses by decade

During the 50-year period, US$ 202 million dollars
in damage occurred on average every day. Economic
losses due to weather, climate and water extremes
have increased sevenfold from the 1970s to the
2010s (Figure 4). The reported losses from 2010-2019
(US$ 383 per day on average over the decade) were
seven times the amount reported from 1970-1979
(USS 49 million) (Figure 4). Storms were the most
prevalent cause of damage, resulting in the largest
economic losses around the globe. It is the sole hazard
for which the attributed portion is continually increasing.

Distribution of disasters and impacts by hazard

Worldwide, 44% of disasters have been associated with
floods (riverine floods 24%, general floods 14%) and 17%
have been associated with tropical cyclones. Tropical
cyclones and droughts were the most prevalent hazards
with respect to human losses, accounting for 38% and 34%
of disaster related deaths from 1970 to 2019, respectively.
In terms of economic losses, 38% were associated with
tropical cyclones, while different types of floods account
for 31%, riverine floods (20%), general floods (8%) and
flash floods (3%) (Figure 5(a—c)).

Of all of deaths from weather, climate
and water hazards, 91% occurred in
developing economies according to the
United Nations country classification. The
proportion remains similar for the World
Bank country classification, according to
which 82% of deaths occurred in low and
lower-middle income countries.

Disaster impacts by United Nations and World
Bank country classifications

The two different economic classification methodologies —
the United Nations and the World Bank - both reveal that
the majority of reported deaths from weather, climate
and water extremes occurred in developing countries,
while countries with developed economies incurred the
majority of economic losses. According to the United
Nations country classification, 91% of recorded deaths
occurred in developing economies while 59% of economic
losses were recorded in developed economies (Figure 6).
According to the World Bank country classification, 82%
of deaths have occurred in low and lower-middle-income
countries and most (88%) of the economic losses have
occurred in upper-middle- and high-income countries




[no6anbHoe u13MeHeHne KNumata. Bnuanne HauenoBeka =55 K

Knnmatuueckas Mmurpauus
NEW DISPLACEMENT BY CONFLICT AND DISASTERS IN 2017

= B 2017 r. 18,8 MnH. yen. B 135 cTpaHax noTepAann unm 6oian BbIHYKAEHbI Grata| | oo | m..m ‘m: m ,ml”w |y |t i
OCTaBMUTb }KUAULLE U3-33 CTUXUIHDBIX BeacTBuiA. KNtouyeByro po/ib Cbirpanm , / i
9KCTpeMasibHble NOrofAHO-KANMMATUYECKNE ABNEHUA: & : \\\ {/ as //’L:'w

* HaBoAHeHuA — 8,6 MaH. yen., uﬁf%u;«fz.'\ b \ ol \\ /’ /.// /é RS, / :mm
* yparaHbl U TPpONUYECKMNe UUKNOHbI — 7,5 MaH. yen. mls&:o i «:]\ \.\.'\ @‘/ é;/// < /o/j ""O:"":;.
* OcobeHHO C1NbHO NOCTpadau: o Qa.?.m.mK e\g SN 0 /0?4"*;.5" |
* Kumaii (4,5 mnH. uyen.), 3,!::/ Y “""”‘“’{/’--3’@9/6 15Ty | (N S A=
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* Ky6a v CLLIA (no 1,7 MAH. yen.), ‘ gt et B |//f;i v P e &
* WUHOuAa (1,3 MmaH. yen.). // ?.&D?“:’W/ & \\ \\&""m.mm )
Brazi 3 Ugands Madgascsé Viet Nam
= Mo oueHKam BcemmnpHoro 6aHKa, K 2050 I. USMeHEeHMe KAMMaTa TONbKO B e j gl \\ 7 o .
Tpex pernoHax — Tponunyeckaa Adpuka, FOxkHaa A3na n JlTaTuHckaa AMepuka e e i vl Sala i
— NPUBEAET K BbIHYKAEHHOM BHYTPEHHEN MUrpaummn 6onee 143 maH. yen. e :
@ B g (D EEee, @)@ () mrm (D EETe () B ()0

= MOM nporHo3unpyeT, 4To K 2050 r. obulee YNCA0 KIMMATUYECKUX MUTPAHTOB
BblpacTeT Ao 200 MAH. Yen., No APYrMm oLueHKam - oT 25 maH. o 1 mapga,. o e e e e e P it st
yen. ITO 03HaYaeT, YTO NPUMEPHO Kaxkabln 45-11 yenoseK Ha 3emne byaeT
BbIHY}KAEH NepeexaTb U3-3a U3BMEHEHUS KAMMaTA.

= HeKoTopble 06LWMHbI yXKe NONHOCTbIO Nepee3KatoT Ha HOBble 3eMIM M3-3a
PACTYLMX YIPO3 CTUXUMHbIX 6eAcTBUNA.
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Bnuanue (nocnepcreus) rno6anbHOro U3MeHeHus Knumarta

be3onacHoOCTb

Climate change-exacerbated water insecurity is already a significant driver of instability,
and according to 93% of climate security and military experts surveyed for this report,
will pose a significant or higher risk to global security by 2030.

Though fragile regions of the world are facing the most severe and catastrophic security
consequences of climate change, all regions are facing significant or higher security risks
due to the global nature of the risks. For example, 86% of climate security and military
experts surveyed for this report perceive climate change effects on conflict within
nations to present a significant or higher risk to global security in the next two decades.

As reinforced by the 31 nations represented in the International Military Council on
Climate and Security (IMCCS), an increasing number of national, regional and
international security and military institutions are concerned about, and planning for,
climate change risks to military infrastructure, force readiness, military operations, and
the broader security environment.

Climate mitigation, adaptation and resilience efforts are increasingly urgent to avert the
significant security consequences of climate change, yet some proposed solutions such
as geoengineering could present negative second-order effects to global security, if not
implemented carefully.

Rising authoritarianism, sharpened global competition and national agendas are

hampering the needed cooperation among nations to address the security risks of
climate change.

Kap60H@A06
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XXun3Hb U 3g0posbe

BonHbI apbl OTHOCATCA K YNC/TY Hanbosiee onacHbIX CTUXUIAHbBIX
6eaCcTBUIA, HO PeaKOo NONYYAlOT AO/IIKHOE BHUMaHWUE, NMOCKObKY
YNCNO XKEPTB N pasmep yuepba, cBA3aHHbIE C HAMM, HE BCeraa
oyeBUAHbI. Mexay Tem, BO3eCTBUE BOJIH XKapbl yBE/IMYNBAETCS
No mepe U3MeHeHuA Kammata. Habntopaetcsa yBesnimyeHune 4acToThl
N NPOAOIKUTENbHOCTU SKCTPEMA/IbHbIX TEMMNEPATYPHbIX ABIEHUN.

B nepuoa ¢ 2000 no 2016 rr. KOANMYECTBO /IIOAEN, NOABEPTLLNXCA
BO34EMNCTBUIO BOJIH }Kapbl, YBE/IMUMAOCH B cpegHeM Ha 125 mnH.
yen. B 2015 r. BO34ENCTBUIO aHOMA/IbHOM *apbl AOMNONHUTENIBHO
noaseprnocb 175 maH. yen.

C 1998 no 2017 rr. 6onee 166 TbiC. Yen. Nornba1 M3-3a BOJIH *Kapbl.

B Tom uncne 6onee 70 TbiC. Yyen. normb6am BoO BpeMs BOJIHbI Kapbl B
Espone, chyunswenca 8 nroHe-asrycte 2003 r. B Poccum 8 2010 T.
aHOMaibHaA 44-aHeBHAA Xapa yHecna XU3Hu 56 Tbic. yen.

YCTaHOBANEHO, YTO BOJIHbI ¥apbl B CpeaHEeM YBENUYMBAKOT OT BCEX
NPUYNH CMepPTHOCTb Ha 8-11 cnyyaes B rog B pacyete Ha 100 TbiC.
yenosek. [1pn 3TOM NpexaeBpemeHHaa CMepPTHOCTb cpeau Auy, B
BO3pacTe 65 neT 1 cTapLue NoYTu B 2 pasa Bbiwe, 4em cpean bonee
MONIOAbIX.

KapGOH@Aa6

= [lo mepe noTtenneHmnAa KanmaTa NPoAo/IKUTEIbHbIe BOJIHbI Kapbl

CTaHyT 60/1ee YacTbIMM, CBA3AHHAA C HUMM NpeXaeBpPeMeHHas
CMEpPTHOCTb byaeT pacTu, 0COBEHHO B HOXHbIX (TPONUYECKUX U
cybTponuyeckunx) paroHax, 1 k 2080 r. Bo3pacteT B 5 (!) pas.

*Kapa HeraTMBHO CKa3blBaeTCA Ha YMCTBEHHbIX CMOCOBHOCTAX.
3ameannaeTca peakuus, Yalle AenatoTca HEBbIHYKAEHHbIE
OLIMOBKN N NPUHUMAIOTCA HEBEPHbIE pPeLLeHuUs.

Mpw BbICOKNX TeMMepaTypax U BbICOKOM B/Ia*KHOCTU BO3HUKAET
TENn/JIOBOE OTPaBAEHME, A NPM TEMMNEPATYPAX OKPYKAKOLLEN
cpeapl Bbiwe +40 °C cnyyaroTca TennoBble ygapbl, Tpebyouwme

3KCTPEHHOMN MeANLMHCKON MOMOLLM.
' "




Bnuanue (nocneacreuna) rnobanbHoro u3meHeHnA KnuUmMata &5

Xun3Hb U 3g0posbe

Indirect Impacts Direct Impacts

Impact on health services

* Increased ambulance call-outs
and slowerresponse times [
Heat cramps

* Responsetimes

* Increased number of hospital
admissions
* Storage of medicines o
Increased risk of ,
accidents —
* Drowning i

* Work-related accidents
* Injuriesand poisonings

Heatillness

* Dehydration
* Heat cramps
* Heat stroke

Accelerated
death from:

* Respiratory disease
* Cardiovasculardisease

Increased « Otherchronicdisease
transmission of (mental health, renal
e Foodand disease)
waterborne
diseases
* Marinealgal
blooms Hospitalization
Potential disruption of Respiratory disease
infrastructure: Diabetes mellitus

Renal disease

* Power

* Water Stroke

* Transport Mental health
* Productivity conditions

KGpGOH@/\CIﬁ

Quantltatlve r|sk assessment
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Bnuauue (nocneacreua) rno6anbHoro 3meHeHus Knumarta =55 K24

'ymaHUTapHble acneKTbl
= [leCATKM MUANMOHOB YENOBEK CTONKHYTCA C OueHka Yucna ntofew, noiepratolLuxca pasnuyHbiM Buaam pucka, B 2080 ropy

HeXBaTKOM NPOAOBONLCTBUA, INLIATCA KPOBA g 350 ; ; % ; ; , 3500 g
WX NOCTPAAAIOT OT 3aTONNAEHMA NPUBPEXKHbIX s s
TEPPUTOPUINA, §? 300 + 3000 §
Y
= COTHM MMUNNMOHOB YeN0BEK NOABEPrHyTCA E z ]
pUCKy 3a60/1eBaHNA ManApueil U Apyrumu 8 & 250 200 B
)
OnacHbIMN NMHPEKLMOHHbIMUK BonesHaAMM, &8 &g
o 2 = i 2 1]
o I_ 200 ] - 2 000 o o
* HeCcKoNbKO MUNIMApA0B Yenosek byayT og 52 9 g
(V) - 0O - ;o
NCNbITbIBaTb AePULMT NPECHOM BOADI. o & 150 + B + 1500 o 8
8 © 7’ 8 o
c 2 2 g
o [0)
7§ 100+ -’ + 1000 >
8 5 ia / 8
5 g ’ g s ’ 5
s 50 + 7 2 “06693*"“ + 500 =
o ’ > il onne““" c
s , i ot O PV\C\‘saT s
= /___-*1—,31:.-.-. -------- >

1,0 15 ( 2,0 ) 2,5 3,0 3,5
Poct cpeaHei rnobanbHoi TeMneparypbl OTHOCUTENbHO AOUUHAYCTPUANLHOTO ypoBHS, (°C)

Parry M. L., Arnell N. W., McMichael T., Nicolls R., Martens W. J. M., Kovats S., Livermore M., Rosenzweig C., Iglesias A., and Fischer G. 2001. Mil-
lions at risk: defending critical climate change threats and targets. Global Environmental Change v. 11, Pp. 181-183.
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W3meHeHue knumarta B Poccum

B Poccuun knumart Tenneet B cpegHem B 2,5 pasa bbicTpee, yem B cpegHem Ha naaHeTe, B APKTUYECKOM 30He —
B 3-4 pa3a bbicTpee.

-10.0 -5.0 -30 -20 -10 -05 0 05 10 20 3.0 50 10.0 °C
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B Poccum knmmart Tenneet B cpeaHem B 2,5 pasa bbicTpee, yem B kéf 3 Poccuiickasn [asera ] uro6yserc npouentamy no
) LL*J BKnagam nocne nosblweHna
cpeaHem Ha nnaHeTe, B ApKTUYECKOM 30He — B 4-6 pa3 bbicTpee. ﬁ? RGQU ~ kniovesoin crasky LI
= Camble CyLLeCTBEHHbIE MOCNeACTBUSA U3MEHEHMA KIMMATa KOCHYTCA
Kpbima, CTaBpononbCcKoro Kpas, Kypckon n BopoHerkckon obnactei, 20.08.2021 09:45 Py6puka: OBuecTso =
3TUM PETNMOHAM B MNMepPBYHO o4epeab HY>XHbl MPOrpammsbl agantauunun KaKI/IM perHOHaM POCCHH

9KOHOMMKM, paccKasasa rmasa MHCTuUTyTa rnob6anbHOro KAMMmaTa u

akonorun nmenun tO.A. N3paana Pocrugpometa AHHa PomaHOBCKas. yrpozkacl HIMEHCHUuE uiMata

= BennKn pUCKM HeraTUBHbIX NOC/1eAcTBMi B benropoackon, bpaHcKkon,
Bonrorpaackon, Opnosckon, PoctoBckoi, PszaHckom n TamboBcKo
o6nacmx, KaanIKMM' A,u,blree, KpaCHO'ﬂla PCKOM Kpae, Mockse Kpbima, CTaBpononbckoro kpas, Kypckovi u BopoHe)kckoii o6nacten,

CeBacTtonone - aTn pernoHbl nonanau B "opa H)KeBy}O" 30HY ONAaCHOCTMH. M 3TUM pervoHam B NepByl ovepeab HY>XHbl NPOrpamMmbl
ajanTauum 3KOHOMUKW, pacckasana rnaea MIHcTuTyTa rno6anbHoro

Camble cyLlecTBeHHblIe NoC/eACTBUSA USMEHEeHUS KiMmaTa KOCHYTCS

= 1o AaHHbIM YYEHbIX, €CTb PUCKM ANA eLle OAHOM rpynnbl PEFMOHOB:
AcTpaxaHckomn, Bnagumunpckon, MockoBckoi, CmoneHcKon, TBepcKoMn,
KanyrKckon, ApocnaBckoi n Koctpomckon obnacrtei, a Takke YeuyHu m
[larectaHa.

KnumMmaTta v akonorum umeHu H0.A. Nspasna PocrmgpomeTa AHHa
PomaHoBcCKas.

Kak noscHwuna skcnepr,
N3MEHEeHUs KanmaTa yxe
NPUBOAAT K
"ApamMaTnyeckum
nocneacteuam". Hanbonee
3HauUTeIbHble
HabNAaTCA B FOXXHbIX
pervoHax 1 EBponeickoi 4acTu - camMblX ryCTOHaceneHHbIX paioHax.

Kak nsbexatb
KaTacTpoduyeckoro Ans
Nnaen N3MeHeHus

KnnMaTta Ha nnaHeTte

KapGOH@Aa6



Knumatuueckue Bbi3oBbl ana Poccun &=

KapTa puckos

B Joknage PocrmapomeTta 0 KAMMaTUYECKMX PUCKax Ha TeppuTopumn Poccuiickon ®epepaumm 2017 r. npuBeseHbl OLEHKN 8030elicmeus KAuMamu4ecKux
U Memeoposo2uveckux (haKmopoe Ha }KMU3Hb U 340POBbe HaceneHuns, MHPPaCTPYKTypy (3a4aHMA, COOPYKEHUA, 0OBEKTbI SHEPTETUKM U TPAHCNOPTA),
CeNbCKoe U IecHOe X03ANCTBO, NOKa3aHa CTeneHb NOABEPKEHHOCTU N YA3SBMMOCTM BarKHEMLIUX OTPAC/Ier SKOHOMMKM K YKa3aHHbIM pUCKaM B paspese
OCHOBHbIX PermoHosB

OueHKa NorogHo-K1MMaTUYECKMX PUCKOB ANA oTpacnei

3KOHOMMKMU, couuranbHom chepbl U HaceneHua B Poccum
5 1. CeBepo-3anagHbivi ®O (3anan);

10% o

g - ﬁ% L 2. CeBepo-3anagHbii ®O (BOCTOK);
20% i 4
1 ‘ : ¢ _ S 3. LleHTpanbHbiit PO;

, 5 4. OxHbIK DO;
5. MpuBomxkcknn ®O;

30%

6. Ypanbckuu ®O (cesep);
10% .N-\

) 30%
20% S 20% 2

' ‘ VA st RN 8. Cubupckuin ®0 (cesep);
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Knumatunyeckue Bbi3oBbl gna Poccun. Mep3nora

" B 30He BeYHOW Mep310Tbl HaXoANTCA 6osiee NONOBUHbI TEPPUTOPUM
Poccuun, xoTtsa npoxkmnsaeT Bcero 4% HaceneHus. 3aecb AobbiBatoTCs
OCHOBHble 06bembl HedTU M NPUPOAHOrO rasa.

" TaAHMe Be4yHOM Mep3n10Tbl B Cnbumpu 1 Ha JanbHem BocToKe naet g /& oy ~ &, Novy Urengoy
NonHbIM Xxoaom. OcobeHHO bbICTPO Mep3a10Ta TaeT B panoHe ; ' :
Bopkymel, Canexapda, Yumel, YnaH-Y03, [lemponasnoscka- : it Pa o
Kamuyamckozo. -

Yurubcheno-Tokhomskoye

" K KoHuy XX| BeKa IeAHUKN N CHEXKHble NOKPOBbI MOMyT OTTAATb Ha
rnybuHy 3...4 M, B 30He TaAHMA OKaxKyTca ropoaa Meapka, AKymck,
MazadaH. -

Denmark

" Mo nporHo3am, K 2025 r. Hecyw,aa cnocobHoOCTb rpyHTa Ha Amane

yMeHbWwuTCcA Ha 25-50%. S . ' s | B Seapaenil
Gipece Turkey Turkmenistan es s Planned or under
= CTasHMeM BEYHOM MepP3/10Tbl MOTYT BbITb CBA3AHbI = S ROy o
AONONHUTENIbHbIE BbIOPOCHI NAPHUKOBbLIX ra3oB B aTMocdepy. ' -
. l .
Mpexae Bcero, MeTaHa. Russia's Fossil Fuel Infrastructure vs. Permafrost s

" B mep3noTe Takke 06Hapy»KeHOo A0 1 M/IH. TOHH PTYTH, CMOPbI
cMbupcKoii A3BbI.

" 3KOHOMMUYECKUI yLLepb OT TadHMe BEYHOM Mep310Tbl Ana Poccum
OLLeHMBAETCA CeroaHa B 2 map4. 4OAA. B rog,

KapﬁoH@Aq6



Knumatunyeckue Bbi3oBbl gna Poccun. Mep3nora

NoTenneHne B permoHax BeYHOW Mep3/10Tbl ABNAETCA OAHOM U3
OCHOBHbIX Yrpo3 A/1a MHGPACTPYKTYPbI KPYMHEMLLINX POCCUMCKUX
Kopnopauun u B byayuem MmoxKeT CyLeCcTBEHHO NOBAMATL Ha
dUHAHCOBbIE NOKa3aTe M TaKUX KOMNAHWUK, KaK: Nasnpom, HOBAT3K,
Hopunbckun Hukenb n AJIPOCA, puUCK A1 KOTOPbIX B 3TOM
OTHOLIEHWN COCTaBAAET CaMbli BblAaOLWMICA.

TakoBbl BbIBOAbI UCCNeA0BAHUA aHAIMTUKOB KoMmNaHuu Morgan
Stanley, npoBeaLen cTpecc-TecT KPYNHEMLWMX POCCUNCKNX
ropHoao06bIBatOWMX KOMNAHMIN. B nccneaoBaHnm nogvyepKmBaeTcs,
yTo «lasnpom» nobbiBaeT 6onee 90% rasa B paloHax BEYHOM
mep3noTbl, y HOBAT9Ka 100% ao6bium B 2019 roay Benocb B 30He
BEYHOM MEepP310Tbl, MOKa3aTeb No ﬂyKOme coctasun 46%. B
«Hopunbckom Hukene» n AJIPOCA 6onee 90% EBITDA noasepkeHO
PUCKY TAafAHMA BEYHOM MepP3/10Thl.

[Be KpynHenwue 3onotogobbiBatowme rpynnbl Poccmn, Montoc u
NonumeTann, Tak»Ke CTaNKMBAKOTCA C PACTYLLMMM 3KOJIOTMYECKUMMU
PUCKamn Npu pa3paboTKe HOBbIX MPOEKTOB, TakMX Kak Cyxown Jlor 1
Hexnaa, B paioHax BEHHOM MeP3/10Tbl.

To ke KacaeTca KomnaHum «CeBepcTanby», SKCNAYaTUPYIOLLEN
Yro/ibHble U XKene3opyaHble waxTbl B Pecnybamke Komu u
MypmaHcKoi obnactu.

KapGOH@Aa6

Infrastructure at risk from permafrost degradation

/

Development status ,

A Early stage
| O Late stage ]
< Prepraduction ]
| © Operating ;
| Primary commodity |
| @ Copper |
| © Diamond \
@ Gold :
| @ |ron Ore :
| @ Nickel y
: Ogﬁlladium '
| @ var % MR
| @ Platinum ors.
| R SN e
\
High i ¢ )
| Permafrost degradation | ol

| Low

Moscow

As of Aug. 14, 2020.
Parmafrost degradation data is based cn consensus of geohazard indices for different scenarios index with 2041-2080 period,
Representative Concentration Pathway (RCP) 4.5, ST—
Map credit: Claraleu Agpalo Palicpic S&P Global
Sources: PANGAEA® Data Publisher; S&P Global Market Intelligence

Market Intelligence
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Knumatuueckue Bbi3oBbl anda Poccuu. llepexopbl uepes 0 °C =55 Res

" TexHMKa 1 06beKTbl MHPPACTPYKTYPbLI CTPAAAOT HE CTO/IbKO OT
¥apbl M xono4a (XoTa 3TN paKTopbl TaKKe Heobxoanumo
YYUTbIBATb NPU NPOEKTUPOBAHMWN U IKCNAYyaTaLUN 34aHUN,
TEXHUKKN 1 060pYya0BaHUA), CKOIbKO OT YaCTOM CMeHbl MOTroAHbIX
YCNOBUMN.

® B 4yacTHOCTM, Ha COCTOAHME 34aHUIN, COOPYKEHUN U AOPOMKHbIX
NOKPbITUIN BAUALOT nepexodsl memmnepamypsi yepes Hoab (0 °C).
3a nocnegHue rogbl CpeaHee YMCN0 TaKNX NepPexoaoBs 3a rog 1
AaXKe B CpeaHeM 33 CYTKU 3HAYUTEIbHO BO3POC/O0 M pacTeT
Aanblie. 3T0 yCKopAeT N3HOC 34aHUN U AOPOXKHbIX MOKPbITUN,
TpebyeT nx 6onee 4acToro PeMOHTa N 3aMeHbI.

" B 30He NoBbILWEHHOrO PUCKa OKa3blBaOTCA Ce30HO3asucumble
KOMMNAHUU, KOTOPbIE MOTYT OCYLLECTBAATb CBOIO AeATe/IbHOCTb
TO/IbKO B onpeAeneHHble nepruoapl roga. Hanp., ropHObIXKHbIE
6a3bl, KEMMUHTU, T.A.

" K ce30H03aBUCMMbIM OTPAC/IAM OTHOCUTCA U IECO3aroTOBKa,
KOTOpan B POCCUIMNCKMX YCIOBUAX NPOMU3BOAUTCA, B OCHOBHOM, B
3MMHUM Nepuoa, C UCNONb30BaHNEM 3UMHUX A0POT (3UMHUKOB).

quGOH@Aq6



Knumatuyeckue Bbi3oBbl gna Poccun. JlecHble noxapbl

= [nobanbHble KAMMaTU4YeCcKne nameHeHua BANAIOT
Ha XapaKTep /IECHbIX MOXapOB — OHM CTAHOBATCA
BCe 60/1ee UHTEeHCUBHbIMMU.

= B 2021 r. oHN NpuBenN K peKopaHOMY KO/IMYeCTBy
Bbibpocos yrnepoaa — 1,76 mnpa 1, cnenyet m3
AAHHbIX NPOrpaMmmbl CNYTHUKOBONO MOHUTOPUHIA
Copernicus.

* (OCOb6eHHO C/I0XKHAA CUTyaLLMA CKNAAbIBAETCA B
HeKoTopbIX panoHax Cnbupu, CLLUA n Typummn

KapGOH@Aa6



Knumatunyeckue Bbi3oBbl ana Poccun. JlecHble noXxapbl

P Wl 138

= 3311 net,c 2010 no 2020 rr., necHole
NOXapbl OXBAaTUAM NOYTU 122 MNIH ra —
6onblie 7%0T BCe TepPPUTOPUM CTPAHDI.

Cambim ropAwmMm permoHoOM OKa3anacb
EBpeicKkas aBTOHOMHan obnacTb, rae 3a
3TO Bpems noXKapbl oxsatnnn 64,7% ot
obuweit nnowaaun. Takke B Ainaepax —
Amypckas obnactb (orHem nponaeHo 36%
nnowaamn pervona), Mpumopbe (23%) un
3abankanbe (19%).

B nepBylo AECATKY BOLIN U HEKOTOPbIE
pernoHbl B EBponeinckon Yactn Poccuu, a
MMeHHO: KannHuHrpaackaa n CmosieHcKas
obnactn (06e — no 20%), UHryweTtms n
KabapaunHo-bankapua (no 13%).

YeTBepTb OT BCEX MNOXKAPOB NPULLNAACL HA
MHOTOCTpaganbHyto AKyTUO — 3a 11 nert
3aecb cropeno 32,6 maH ra (4ytb 6onblie
10% nnowaan pernoHa).

KGpGOH@/\CIﬁ

Kak roput POCCUA .. ccoemmmere oraines

2010 2020-iikB.4 2020
DShow history

KnukHUTe Ha rnone peruoxa, 4YTOObI NOCMOTPETb I'IO,D,pO6Hle CTaTUCTUKY

NeH Caxa
10,6%

fipo MBa Mpk Amyp CxJH
1,4% 41% 11,6% 36% 0,7%

Moc Bna Byp Esp
6,4% 5,8% 12,6% 64,7%

Tyn Pa3s SIS 3a6
73%  10,1% 19,1%

Jlvn Tam
2,5% 2,9%

Ben Bop
2% 3,9%

Kpbim  Aabir Kpap
0,1% 5,9% 6,6%

Kapa CraB
6,2% 0,7%

Kab Ocet
127% 11,3%

C anBapsa 2010 no aekabpb 2020
OrHeM rnpongeHo 121 941 979 ra

910 7% nnowagam Poccum




Knumatunyeckue Bbi3oBbl gna Poccun. JlecHble noxapbl

= Pekoppa no noxapam: B 2021 roay
cropeno 6onee 18 mnH rektapos
neca B Poccuu. 10 pekopgHble
NoKasaTenu.

= bosblue BCEro 1eCOB Cropeso B
Cnbupun n Ha JanbHem BocToKe.

KapGOH@Aa6

2021 rop, ctan cambim «ropAawmm» B XXI Beke
|_|J10IJJ,aJJ,b, I'IpOI7|JJ,6HH8.FI JIeCHbIMU No>XapamMu 3a rog

20 MnHra

15 MnH

10 mnH

5 MnH

18,16 mnH ra

2000 2003 2008 2012

nowaab necHsix noxapos 3a 2021 rog ykasaHa no cocTofiHmio Ha 20 CeHTAbpA
WcToununk: UCOM-Pocnecxos, pacyétel «HoBoit» « Co3paHo ¢ nomolusto Datawrapper

2021




AHTponoreHHoe ycuneHue napHUKoBoro 3¢ dekra

U3meHeHune KoHueHTpauum CO2 B atmocdepe 3a nocnegHue 800 Tbic. net

Habnopaemas KoHueHTpauma CO, B 500
aTmocdepe ABNAETCA CaMoUn BbICOKOM 3a
nocnegHue 800 TbiC. IET KAK MUHUMYM. 400

o Homo Sapiens
C BbICOKOM BEPOATHOCTbIO OHa AB/AETCA

pekopAaHon 3a nocneaHue 3-5 maH. nem,
a BO3MOXHO, U 3a0 23 MsIH. nem.

300

800,000 400,000 0
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AHTponoreHHoe ycuneHue napHUKoBoro 3¢ dekra

CpeaHaa Temnepatypa NOBEPXHOCTU 3eMmun n KoHUeHTpauua CO2 B atmocdepe
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difference from 20%-century
average temperature (°C)

- 300

-0.6 I | T I I I 1 T 1 T I I T 280
1880 1900 1920 1940 1960 1980 2000 2020

YcnneHue napHMKoBoro a¢pdeKkTa NPUBOAUT K POCTY cpeaHen rmobanbHOM TemnepaTypbl
N Bbl3biBAET pa3basiaHCMPOBKY BCEMN KNMMATUYECKOMN CUCTEMbI 3eM/TN
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AHTponoreHHoe ycuneHue napHuKoBoro 3¢ dekra

Carbon dioxide emissions and atmospheric concentration (1750-2020)
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o NOAA Climate.gov

Data: NOAA, ETHZ, Our World in Data
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AHTponoreHHoe u3MeHeHue knumara B 20-21 BB. -

ipcc A. The Current State of the Climate

INTERGOVERNMENTAL PANEL on ClimaTte change

Climate Change 2021
The Physical Science Basis

A.1 Itis unequivocal that human influence has warmed the atmosphere, ocean and land.
Widespread and rapid changes in the atmosphere, ocean, cryosphere and biosphere
have occurred.

A.1.1 Observed increases in well-mixed greenhouse gas (GHG) concentrations since around 1750 are
unequivocally caused by human activities. Since 2011 (measurements reported in ARS). concentrations have
continued to increase in the atmosphere. reaching annual averages of 410 ppm for carbon dioxide (CO»).
1866 ppb for methane (CHy). and 332 ppb for nitrous oxide (N,O) in 2019°. Land and ocean have taken up a
near-constant proportion (globally about 56% per year) of CO, emissions from human activities over the past
six decades, with regional differences (high confidence)’. {2.2. 5.2, 7.3. TS.2.2. Box TS.5}

A.1.2 Each of the last four decades has been successively warmer than any decade that preceded it since
1850. Global surface temperature® in the first two decades of the 21st century (2001-2020) was 0.99 [0.84-
1.10] °C higher than 1850-1900°. Global surface temperature was 1.09 [0.95 to 1.20] °C higher in 2011—
2020 than 1850-1900. with larger increases over land (1.59 [1.34 to 1.83] °C) than over the ocean (0.88
[0.68 to 1.01] °C). The estimated increase in global surface temperature since ARS is principally due to
further warming since 2003-2012 (+0.19 [0.16 to 0.22] °C). Additionally. methodological advances and new
datasets contributed approximately 0.1°C to the updated estimate of warming in ARG,

A.1.3 The /ikely range of total human-caused global surface temperature increase from 1850-1900 to
2010-2019'" is 0.8°C to 1.3°C. with a best estimate of 1.07°C. It is /ikely that well-mixed GHGs contributed
a warming of 1.0°C to 2.0°C. other human drivers (principally aerosols) contributed a cooling of 0.0°C to
0.8°C. natural drivers changed global surface temperature by —0.1°C to 0.1°C. and internal variability
changed it by —0.2°C to 0.2°C. It is very likely that well-mixed GHGs were the main driver'? of tropospheric

Working Group | contribution to the - warming since 1979, and extremely likely that human-caused stratospheric ozone depletion was the main
T & driver of cooling of the lower stratosphere between 1979 and the mid-1990s.

{3.3, 6.4, 7.3, Cross-Section Box TS.1, TS.2.3} (Figure SPM.2)
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HayuHble 0CHOBbI

UCTOPUA TEOPUU TMOBAJIBHOTIO NOTENJIEHAA

NE L7 7 ipce

Kwemap: :v' R R E TETET
Dypre: Appenmyc: CBAIDL PECNBHMX
ONMUCaHWe nepeni PocYeT nobnopenmi 3ice: obHopyxenne crmxenna  Bpéxep: Tepmmn
NOPHHXOBOTO pocra T armocdepnt 30 TuCO2 KOMUGHTPOUMM HIOTONA Ly = «Mobansxoe MNossnenue Hobenescxon
»¢dexro npu 2xCO2 s armocdepe 8 atmocdepe norennenuen IPCC NPEMHA MMPQ
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— | —— I | — A | e— —— 9
1859 1901 - 1909 1956 1969 1979 1999
Tunaonn: IKXONMM: Kununr: obcepsaropmn Byamxo (CCCP), Yopum, AHTOPKTHYECKHE KEPHM,
IKCNEPHUMEHTANBHME nopHmk, xox meradopa; wa Maywa-Nloa ¢ perynapusmss  Cennepc (CLUA): Mauabe, Gecnpe-uenenTHocTs
wabnogenna Morsmunr: namepenmam xonuentpous CO2  pacvér pocra Xoncen: pocra CO2mT
nopuukosoro s¢dexra TEPMHH «NOPHUKOBLIH 3dPexT s armochepe T armocheps pacyér ana 1 mau ner.

npu 2xCO2 ¢ 2BM ¢ 3-mepHsimm
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HayuHble 0CHOBbI

Yunbam Hoppaxayc
1941 - H. B.

Npodeccop 3KkOHOMMKM WMenbckoro yHusep-
cuteta. B 2018 roay nonyumn Hobenesckyto
NMPEMUIO MO 3SKOHOMMUKE «3a WHTErpauymio
M3MEHEHUA  KAMMaTa B A0/IFTOCPOYHbIN
MaKPO3KOHOMUYECKUIN aHAIN3».

qu60H@Aa6

CioKypo MaHab3
1931 - H. B.

AMEPUKAHCKUMA  yYEeHbIN-KAUMATONOr  AMOHCKOro
NPOUCXOXKAEHUA, BNEpPBble NMPUMEHU KOMMNbIOTEpPbI
ANA  MOOENNPOBAHMA  TNOBGANbHOIO  M3MEHEeHMUA
KAMMATA M ecTeCTBEHHbIX KonebaHuh KnvmaTa. B
2021 ropy Bmecte ¢ Knaycom XaccenbmaHOM
nony4mn nonosmHy Hobenesckol npemum no Gpusnke
33 MOZe/IMpoBaHME KAMMmaTta 3emnu, KOJN4YecCTBEeH-
HYHO OLLEHKY €ro M3MeH4YMBOCTM M MPOrHO3MPOBaHME
rnob6anbHOro U3MeHeHUA KIMMarTa.

Knayc XaccenbmaH
1931 - H. B.

HemeLKunit yuyeHbl-oKeaHoNOor, CeLNanmcT no
MOAENNPOBAHUIO KAMMaTa, NOYETHbIN npodec-
cop [ambyprckoro yHuBepcuteTa, 6ObIBLLMNA
AVpeKTopm MHCTUTYyTa meTeoposiormn Makca
Mnanka. B 2021 rogy Bmecte ¢ CloKypo
MaHabs nonyunn nonosuHy HobeneBckol
npemunun no epusmke.




HayuHble 0CHOBbI

Q =

Yapab3s Kunuur
1928 - 2005

Ben cuctematnyeckne HabnoaeHma 3a
KOHueHTpauunen CO, B atmocdepe, no
pe3y/aibTaTaM KOTOPbIX NOCTPOUA rpaduK,
nony4ynswmnin HassaHne «Kpusaa KunuHra»
(Keeling Curve)

Kap60H@Aa6
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HayuHble 0CHOBbI

Mwuxaun UeaHoBuY byabiKo
1920 - 2011

B 1971 r. npeackasan, 4to B 21 Beke
rnobanbHoe noTenaeHne KAmmaTa
COCTAaBUT HECKO/IbKO rpaaycos. B 1972 .
nu3aan KHury «BanaHme yenoseka Ha
KAMMaT».

KapGOH@Aa6
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Knumatuueckue cueHapum

uuuuuu

Global greenhouse gas emissions and warming scenarios SUSNELE

- Each pathway comes with uncertainty, marked by the shading from low to high emissions under each scenario. in Data
- Warming refers to the expected global temperature rise by 2100, relative to pre-industrial temperatures.

Annual global greenhouse gas emissions
in gigatonnes of carbon dioxide-equivalents

150 Gt
No climate policies
41-48°C
- expected emissions in a baseline scenario
if countries had not implemented climate
reduction policies.
100 Gt

Current policies
50Gt . Teeea 28-3.2°C

-» emissions with current climate policies in
place result inwarming of 2.8 to 3.2°C by 2100.

Greenhouse gas emissions Pledges & targets

up to the present 25-28°C
—>emissions if all countries delivered on reduction
pledges result in warming of 2.5 to 2.8°C by 2100.
0 2°C pathways

=1 1.5°C pathways

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Data source: Climate Action Tracker {based on national policies and pledges as of December 2019).
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the authors Hannah Ritchie & Max Roser.
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Knumatuueckue cueHapum

Temnepartypa

[Mpn COXpPaHEHMU HbIHELWHUX TEHAEHUMM TemnepaTypa NOBEPXHOCTU 3eman MoxKeT K 2100 r. yBennuntbca Ha
4°C n 6bonee, UTO, BepOATHEE BCEro, CTAHET HacToALEeN K1MMaTUYeCcKo KaTacTpodom

OxKnpgaemoe MsmeHeHue cpegHen TemnepaTtypbl
B 2081-2100 rr. no cpaBHeHuto ¢ 1986-2005 rr.
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KnumaTtudeckune cueHapum &8

MupoBou oKkeaH

Oxunpgaemoe nosbilEHUE YPOBHA
MMUPOBOrO OKeaHa

OxXunpaemoe nameHeHue ypoBHA
KUCNOTHOCTU MUPOBOro OKeaHa
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AnTponoreHHblie Bbiopocbl MM

o
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OcHOBHbIe UCTOYHUKM BbI6pocoB (02

CO2 emissions by fuel type, World

Annual carbon dioxide (CO:z) emissions from different fuel types, measured in tonnes per year.

35 billion t
30 billion t
Coal
25 billion t
20 billion t
Gas
15 billion t
Cement
Flaring
10 billion t
5 billion t Oil
Otr - - Other industry
1750 1800 1850 1900 1950 2020

Source: Global Carbon Project OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY

Kap60H@Aa6

Annual CO2 emissions from fossil fuels, by world region Our Wortd
35 billion t = {p;ﬁ;’;agf”a'
~ - Oceania
Ml Asia (excl. China
30 billion t — G
25 billion t
20 billion t - China
15 billion t —— India
_— Africa
__— South America
10 billion t —_ North America
(excl. USA)
——— United States
5 billion t _ Europe (excl.
EU-27)
—EU-27
0 t T T T
1750 1800 1850 1900 1950 2020

Source: Global Carbon Project OurWorldInData.org/co2-and-other-greenhouse-gas-emissions « CC BY
Note: This measures CO2z emissions from fossil fuels and cement production only — land use change is not included. 'Statistical differences’
(included in the GCP dataset) are not included here.




AHTponoreHHble Bblopocbi M

Which countries are historically responsible for climate change? .~~~

Cumulative CO2 emissions from fossil fuels, land use and forestry 1850-2021 (million tonnes) ‘? m
N
4 -3

100 200 300 400 500 600 700 800
United States
841
Russia
351
China
158

= India

m— 155

s> United Kingdom
Sl 129

Indonesia
93

Canada

62 Remaining

Aok Year:]_ 8 5 0 1.5C budget*

Ukraine
50

CarbonBrief

48 CCCCCCCCCCCCCC *50-50 chance
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AHTponoreHHble Bblopocbi M £t

foot Our World
Global greenhouse gas emissions by sector

This is shown for the year 2016 - global greenhouse gas emissions were 49.4 billion tonnes CO,eq.

Energy (electricity, heat and transport): 73.2%  Direct Industrial Processes: 5.2%

Energy use in industry: 24.2% Cement: 3%
Iron and Steel: 7.2% Chemicals & petrochemicals: 2.2%
Chemical & petrochemical: 3.6% Waste: 3.2%
Food and tobacco: 1% Wastewater: 1.3%
s, Non-ferrous metals: 0.7% Landfills: 1.9%
OS’?{ Agriculture, e Paper & pulp: 0.6% Agriculture, Forestry and Land Use: 18.4%
e EOFZSBW & : 0! Machinery: 0.5% Grassland: 0.1%
Wostenage, “% T Other industry: 10.6% Cropland: 1.4%
e | Transport: 16.2% Deforestation: 2.2%
2% Industr, Road transport: 11.9% Crop burning: 3.5%
Cement ™ SR Aviation: 1.9% Rice cultivation: 1.3%
Ererpy AT Shipping: 1.7% Agricultural soils: 4.1%
Rail: 0.4% Livestock & manure: 5.8%
P Pipeline: 0.3%
el o™ Energy use in buildings: 17.5%
(o

Residential buildings: 10.9%
Commercial buildings: 6.6%
Unallocated fuel combustion: 7.8%

L
& Y
€r, : o BB N N & iti icci inn: 5 Q0
8V Use in buil\din® i, Fugltlvg emissions from energy production: 5.8%
o XS Fugitive emissions from oil and gas: 3.9%
Crciar v \OU\\Q\Y\%

) Residential Fugitive emissions from coal: 1.9%
OurWorldinData.org - Research and data to mak g inst the world's | t problems. i i ichina: 0
Sr;Jurr:e?rCul"r}a:e?‘v’(;rtgch.U?e?ui’;cr\d Qesoitrac:;nitaeszgfgiszso?ga‘nStt16\ e proufzwssec under CC-BY by the author Hannah Ritchie (2020) Energy usein ag”cu'ture and fIShIng‘ 1'7A)
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CenbcKoe xo3ancreo. lipopgosonbcrBue =

Global greenhouse gas emissions from food production
In ata

Global Emissions Retal: 3% of food emissions [y

£2.3 tilicn tonnes of carban doxide equivaents

>Supply chain
18%

Livestock and fisheries
31%

Matere o calln s tepuston e bemmrdidicn”]
"

74%

Emissons Yom

Crops for animal feed *
6% of food eamissions

Non-food

Crop production
27%

o\o Land use for human food
«© 8% of food emissions
Al

Land use for livestock
16% of food emissions

Food

ata source: Joseph Poore & Thomas Nemecek |2018) Reducing food's ernironmentalimpacts through producers and consumers, Py
OurWorldinDataoeg - |

quGOH@Aqﬁ

6% of global greenhouse gas emissions come
from food losses and waste

Emissions from food that is never eaten
accounts for 6% of total emissions

! ]
I 1

Lostin Consumer Food eaten
supply chains waste

! ]

' Food production is responsible for 26% of global greenhouse gas emissions

Note: One-quarter of food emissions comes from food that is never eaten:15% of food emissions from food lost in supply chains; and 9% from consumer waste.
Data source: Joseph Poore & Thomas Nemecek (2018). Reducing food's environmental impacts through producers and consumers. Science.
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.




Cenbckoe x0341cTBO. (BegeHue necoB

What are the drivers of tropical deforestation? CuAei:

Nearly all of global deforestation occurs in tropical and subtropical countries. 70% to 80% is driven by conversion of primary forest
to agriculture or tree plantations. Shown is the breakdown of these drivers averaged over the years 2005 to 2013.
Further observations since 2013 suggest that drivers have not changed substantially over this period.

African beef — 41% of deforestation
215,000 ha per year @ 5 1 million hectares per year Africa 2 million hectares
4% of deforestation e y
is driven by pasture expansion for beef . Asia
Asian beef
(excl. Indonesia) Nearly one-fifth (18.4%) of deforestation [ Latin America 1.8M
70,000 fla ?SO,F)OO hectares per year . ) B Brazil
1.4% is driven by cropland expansion for oilseeds. 1.6M
" . This is dominated by soybean and palm oil. . Indonesia :
Latin American —
beef (excl. Brazil) 13% of deforestation 1.4M
582,000 L‘a 680,000 hectares per year ’
11% is driven by expansion of tree plantations
Brazilian beef — into native forest for paper and wood. 1.2M
1.2 million ha
24%
) . . . : iM

i Indonesian oilseeds (mainly palm oil)
I account for 6.4% of deforestation
Indonesian tree plantations account for 4% of deforestation 800k
9.6%
499kha 600k
7.3%

372Kha 5.6% 400k
288kha 3.6%
184kha oo
a
25kha
S —

Beef Oilseeds Forestry Cereals Vegetables, Rice Other crops Sugar Plant-based
(paper, wood) (excl. rice) fruit, nuts fibres

Data source: Florence Pendrill et al. (2019). Deforestation displaced: trade in forest-risk commodities and the prospects for a global forest transition.
OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.
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[TapmxcKoe cornawieHue

Cratyc

Mapwukckoe cornaweHue (MNC) 6bino
NPUHATO Ha 21-11 KoHdepeHUMN CTOPOH
PKUK B . Mapuxke 12 gekabpa 2015 r. u
BCTynuao B cuny 4 Hosbpa 2016 .

Ha AaHHbIA MOMeHT yyacTHMKamu MC
asnatotca 190 cTpaH + EC

Poccua npucoeagnHmnnace K NMNC 8 2019 .
(MoctaHoBneHue MpaButenscrtea PP ot
21 ceHTAGpPA 2019 1. Ne 1228)

He npucoegmHnAncCh K cornallieHuto:
Upak, UpaHn, Jlnsuna, Typuna, dputpea un
FOHbIM CypaH.

4 HoAbps 2020 r. CLWA sbiwan u3 NC no
MHUUMaTmee npesngeHta [. Tpamna,
OflHAKO HOBbIM Npe3naeHT XK. banaeH
OZHMM M3 CBOMX NEPBbIX YKA30B BEPHYN
CLUA B obpaTHO B IC.

KapGOH@Aa6

Llenu n 3apgaum

= B [lapuKCKOMm cornalieHuu onpeaeneHa TpmegnHasn
uesb:

O

yaeprKaTb NPUPOCT cpeaHein rmobanbHOM
TemnepaTtypbl B npeaenax 3aeedomo Huxce 2 °C
OTHOCUTENbHO AOUHAYCTPMAIbHOTO YPOBHA U
cAenaTb BCe BO3MOXHOE A/1A TOro, YyTobbl He
npesbicuTb 1,5 °C,

obecneynTb Nepexop B rnobanbHOM macliTabe K
HWU3KOYI1epoAHOM MoaeNnn Pa3BUTUA SKOHOMMUKM C
NOBbILIEHNEM €€ YCTOMUYMBOCTM (a4anTUBHOCTU) K
M3MEHEHUAM KNMMATA U K UX HEraTUBHOMY
BO3AENCTBUIO, U

nepeHanpaBuTb GpMHAHCOBbIE MOTOKN Ha pelleHne
3a/ia4 nepexoaa K HU3KOyrnepoaHOMY,
KIMMATUUYECKM YCTOMYMBOMY Pa3BUTUIO.

= CornaweHune TpebyeT OT BCEX YYAaCTHMKOB KaK MOXHO
CKOpee OCTaHOBUTb POCT aHTPOMOreHHbIX Bbibpocos M
N NPUCTYNNTb K UX COKPALLEHMUIO B IN106aNbHOM
MmacwTabe, c Tem 4TOObI BO BTOpPOM NosioBuHe 21 BeKa
BbINTU Ha 6aaaHC Mmex Oy aHMpPono2eHHbIMU
eblbpocamu Il 8 ammocghepy u ux noz2aouwjeHuem us3
ammocgpepesl, T.e. cBECTU Hemmo-8bl6pocs! NI K HyAto.

Blog et BbibpocoB

Mo aaHHbIM MUK, noBbiweHUto cpeaHen
rnobanbHoM TemnepaTypbl K 2100 . Ha 2 °C
OTHOCUTENIbHO AOUHAYCTPUAIbHOIO YPOBHS
cooTBeTcTBYeT 6100x3cem eblbpocos CO, B
pasmepe 1 170 mapa,. TOHH, a POCTY CpeaHeMN
rnobanbHoM TemnepaTypbl Ha 1,5 °C — bloakeT
Bblbpocos CO, B pazmepe 420 mnpa,. TOHH.

Y1o6bl ONpeaennTb 6loaKeT BbIOPOCOB Ha
nepuog c 2021 r., HyXXHO BbI4eCTb BbIGPOCHI
3a 2018-2020 rr., T.e. npumepHO 120 mnpa.
TOHH CO2

Y1obbl yaep:KaTb rnobanbHoe notenneHune B
npeaenax 2 °C, Hy»kHo K 2030 r. cokpaTuTb
aHTponoreHHble Bbibpockl CO, Ha 10-20%
oTHocuTenbHO 2010 r. U CBECTU UX K HY/IIO K
2075r.

Ecamn ncxogmtb 13 1,5 °C, TO HY*KHO K 2030 T.
CoKkpaTtuTb Bblibpocbl CO, Ha 40-60% v BbIATK B
HoANb K 2050 T.

Bbl6bpocCbl OCTaNbHbIX MAPHMKOBbIX Fa308B U
YyepHoro yrnepoaa (caxku) Takke Heobxoanumo
COKPaTUTb, XOTA U B MEHbLLEN CTENEHMN.
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Bbixop B HOMb ol ©

oy
=
v

SURINAME ——
ACHIEVED

= Ha cerogHAWHMN aeHb 6onee 120 cTpaH NPUHAAN UK

BHUTAN [ -

rOTOBATCA MNPUHATb HALMOHANbHYIO LieNb, KOTOpas Py —
npeaycMaTpuBaeT COKpalleHue HeTTo-Bbibpocos NI ao
HynAa K 2050 r. Cpegn Hux cTpaHbl EC, CLUA, AnoHua,
OxHaa Kopea, HoBaa 3enaHaunA.

* CtpaHbl EC HamepeHbl BbInTK B HOMb K 2050 roay v npu
3TOM COKpaTUTb Bbibpockl MM K 2030 rogy Ha 55% ot
ypoBHA 1990 roaa (YTo 9KBMBANIEHTHO COKPALLEHMIO = LEGISLATION

CHLE '™ 2050

BbibpocoB 6onee yem Ha 40% OT TeKyLWEero ypoBHA). o P

FINLAND == 2035

= CLLA cTaBuT 3aaa4y BbIMTM Ha HyneBow BbanaHc BbiIbpocos
Ml kK 2050 roay, a K 2030 roay coKkpaTtuTb Bbibpock! M Ha
50% ot 2005 roaa.

= Kutan, KasaxcrtaH, MHaoHe3una, CaygoBcKaa ApaBuA
n Poccmsa 06bABMAN O HAMEPEHUN COKPATUTb HETTO-
Bbi6pockl NI go Hyna K 2060 r., Hana — k 2070 .

5

AUSTRIA e
ICELAND | 2040
JAPAN O 20850
20850

SWITZERLAND  + 2050

IN POLICY

NORWAY | 2050 DOCUMENT

IRELAND I 2050

SOUTH AFRICA >— 2050

g o

g

COSTARICA —

3
8

SLOVENIA "™ 2050

https://eciu.net/netzerotracker

MARSHALL ISLANDS 2050

Kap60H@Aa6



[NlapuxcKoe cornawueHue

BO3MOXKHble TpaeKTopun cokpaweHus sbibpocos CO2

COz2 reductions needed to keep global temperature rise below 2°C CO2 reductions needed to keep global temperature rise below 1.5°C
Annual emissions of carbon dioxide under various mitigation scenarios to keep global average temperature rise Annual emissions of carbon dioxide under various mitigation scenarios to keep global average temperature rise
below 2°C. Scenarios are based on the CO: reductions necessary if mitigation had started — with global emissions below 1.5°C. Scenarios are based on the CO: reductions necessary if mitigation had started — with global
peaking and quickly reducing — in the given year. emissions peaking and quickly reducing - in the given year.
40 billion t 40 billion t

35 billion t

/

30 billion t 30 billion t//\_/ /

25 billion t
20 billion t 20 billion t

15 billion t
10 billion t 10 billion t

5 billion t
0t — 0t — —
1980 2000 2020 2040 2060 2080 2100 1986 2000 2020 2040 2060 2080 2100

Source: Robbie Andrews (2019); based on Global Carbon Project & IPPC SR15 Source: Robbie Andrews (2019); based on Global Carbon Project & IPPC SR15
Note: Carbon budgets are based on a >66% chance of staying below 2°C from the IPCC's SR15 Report Note: Carbon budgets are based on a >66% chance of staying below 1.5°C from the IPCC's SR15 Report
OurWorldinData.org/co2-and-other-greenhouse-gas-emissions « CC BY OurWorldIinData org/co2-and-other-greenhouse-gas-emissions « CC BY
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Bbixoa B HONb. AHANU3 BO3MOXXHOCTEH

OcHoBHble ¢daKTopbl, onpegensatowwme sbibpocbl Ml OT AeATeNbHOCTU YeNoBeKa

TC=PxGx (Ex Chy * Cyg),

rae:
TC - aHTponoreHHble Bbibpocs! I, T CO,-3KB.

P — 4ucnenHocTb Hacenenus, ven.

G — notpebnenue 6aar Ha Aywy HaceneHus, ea./Jyen.

E — sHeproemkocTb npov3soacTea v notpebaerus 6aar, [x/ea.

CEN — yaenbHble Bbibpock! NI Ha eanHULY SHEPrun, UCNOAb3yeMol B NpoLLecce NpPoM3BOACTBa U

notpebneHua 6nar, BkAto4vas Bbibpocs! M, obpasyrowmeca B npouecce NnponU3BOACTBA SHEPTUM, a TAKKe B
npouecce A06bl4n, NepepaboTKN 1 TPAaHCNOPTUPOBKM TONMBA A4 BbipaboTkM aHeprun, T CO,-3KB. /T

CNE— yaenbHble HeaHepreTnyeckune Bbibpock MM Ha eanHuULy noTpebneHHoro 6nara, T CO,-3KkB/ea.
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Bbixoa B HONb. AHANU3 BO3MOXXHOCTEU

YucneHHOCTb HaceneHusn

Population living in urban and rural areas, World, 1500 to 2016

Our World
in Data

Total estimated population living in rural and urban areas.
7 billion
6 billion

Urban
5 billion
4 billion
3 billion
2 billion
Rural

1 billion

0
1500 1600 1700 1800 1900 2016

Source: OWID based on UN World Urbanization Prospects 2018 & historical sources (see Sources) ccBY
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World population growth, 1700-2100
_/\_Annual growth rate of the world population
_Mworld population

21%

10.9 Billion
in 2100

5 Billion
in 1987

2.5 Billion
in 1950

2 Billion

in 1928

0.04% was the average
opulation growth rate
1 aane

e R 1 billion

in 1803

1750 1800 1850 1900 2000 2050 2100

Projection
(N Mecken Fortity Virtahd)_

2019
Data sources: Our World in Data based on HYDE, UN, and UN Population Division [2019 Revision] —

This is a visualization from OurWorldinData.org, where you find data and research on how the world is changing. Licensed under CC-BY by the author Max Roser.
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Bbixo/ B HONb. AHA/IN3 BO3MOXKHOCTEN bl ©

BnarococtosHue (BBIM v BB Ha aywy HaceneHums)

World GDP over the last two millennia GDP per capita, 1820 to 2018

Total output of the world economy; adjusted for inflation and expressed in international-$ in 2011 prices. GDP per capita adjusted for price changes over time (inflation) and price differences between countries — it is
measured in international-$ in 2011 prices.

World
$100 trillion
$14,000
$80 trillion $12,000
$10,000
$60 trillion
$8,000
$40 trillion $6,000
$4,000
$20 trillion
$2,000
$0 i ) i ! 1 $O f T T T T \
1 500 1000 1500 2015 1820 1850 1900 1950 2000 2018
Source: World GDP - Our World In Data based on World Bank & Maddison (2017) OurWorldInData.org/economic-growth « CC BY Source: Maddison Project Database 2020 (Bolt and van Zanden (2020)) OurWorldInData.org/economic-growth « CC BY
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LNlekap6oHN3aLMnA SHEPreTUKHN

13 B5OPbBA
(CH3MEHEHHEM
KNUMATA:

S k2

= [1ns yaeprkaHmMA pocTa cpeHen TemnepaTypbl B 21 B.
B npeaenax 1,5 °C, HyxkHo K 2050 roay aoBectn 40N
BWS B BblpaboTKe anekTpoaHeprum ao 70-85%.

= Mcnonb3osaHue CCS NO3BOAUT COXPaHUTb AONIO rasa
B Npon3BOACTBE 3/1eKTPpo3Heprnm B 2050 r. Ha ypoBHe
8%, a BblpabOTKY 3/IEKTPO3HEPIMM HA yI1e NPUaeTCcs
NCKNOYNTD.

= [lekapboHM3auma TpaHCNOPTa U TENJIOCHAOKeHNA
O3Ha4yaeT UX 31IeKTpUPmKauuto.
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[lexap6oHu3aLua SHepreTUKU. 3eeHble MHBECTULIUM =5

2021 energy transition investment and climate-tech corporate finance

s $ billion
$ billion Climate-tech corporate
1.000 finance 800 755
165 m Other (Industry, buildings, mm ®mSustainable
900 climate/carbon) 700 materials
m Agriculture and food
800 mCCS
m Transport and mobility 600
700 mHydrogen
® Energy 500 472 —
600 o Nuclear
Energy transition
500 investment 400
T 920 m Other (Energy storage, 312 I ®Electrified heat
CCS, hydrogen) 300 2642
B Sustainable materials Electrified t rt
- 210 21 1 m Electrified transpo
200 1
Nucl 155
200 - Heoar 120 1 19 mEnergy storage
100 m Electrified heat 100 50 s TN L
32 Y
‘ m Electrified transport 0
Energy transition Climate-tech Total X K O A OO O N A D X0 0 0 9O O N
investment corporate finance Renewable energy T ETEE S S S S ‘19\ S S ‘L& "L&
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[lekap6oHM3aLua SHepreTuKu. 3eeHble MHBeCTULHN
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$bn
6,000

5,000

4,000

3,000

2,000

1,000

|

755
-

2021

1,901,745

Green @ Gray Red @ Green Gray

2022-2025 2026-2030
Net-zero scenarios

Red

Nuclear
B Sustainable materials
mmmm CCS
s Hydrogen
= Energy storage
s Electrfied heat
s Electnfied transport
Renewable energy
——— Scenarno averages




LNlekap6oHn3auns sHepretuku. llepexoa va BU3

= C2012r. 6bonee Nnos0BUHbI
NPMPOCTA FEHEePUPYIOLLLINX

Renewable share of annual power capacity expansion

GW
MOLLHOCTEN B MUpPE NPUXOANTCS 90% 270
Ha 06beKTbl BU3-aHepreTuka. 2
S 80% 240
= B 20201 2022 rr. pona BN B Q&
o o 70% ~ 210
NPUPOCTE MOLLHOCTEMN £
3/1€KTPO3HEPreTUKM B MUpe § 60% 180
npesbicuna 80%. )
> 50% 150
S
S 40% 120
@
3 30% 90
©
o 20% 60
; |
0% I I 30
0% I ] 0

2001

2003

2005

2007

2009

201

2013

2015

2017

2019

2021

B Increase in non-renewables (GW) = Increase in renewables (GW) sssmRenewable share (%)
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Nlekap6oHu3auusa sHepreTuku. llepexoa Ha BU3 =S

Bonee 280 komnaHWI NnocTasunu cebe qu of member operqtions ;z::omrb‘:sfo:‘o
Lenb MCNONAb30BaTb UCKAOYUTENBHO BND- & challenging markets

® United States
SHepruio An1a sHeproobecneyeHms cBoOUX

® United Kingdom
® japan

HYX4, npucoeanHnBLWLNCb K UHNLUNATUBE

RE100

Top 3 markets
for RE100 members’
electriclty consumption

® United States
® United Kingdom ,

® China

24 tmu.mo
278+ sz

TWhiyr =

Most challenging
markets

Argeniing; Australic;
Ching; Indonesia;
Japaon; New Zealand;

Number of RE100 members
heodquartered in each country

Electricity consumption (TWh/yr) Russla; Singapore;
— South Korea and the
0.00 35.07 Talwanese market

*The data is for 261 reporting companies, but the membership is growing rapidly, with more than 20 companies

joining since the end of the reporting period (September 2020). The new joiners take the total electricity demand to
over 300 TWh/yr.
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Nlekap6onu3auua Tpancnopra. 0tkas ot [1BC

= MHorune cTpaHbl, CybHaUMOHaNbHble 06Pa30BaHMA U MYHULMNANUTETDI
HaMepEHS yKe B banKanwem byayliem 3anpeTnTb NPoaarxKy Ha CBOew
TEPPUTOPUM TPAHCMOPTHbIX CPeACTB, paboTaloWMX Ha UICKONaeMoM

TOonAumee (6eH3MH, CH'(VI)KGHHbIVI Hed)TFI HOI;'I ras u p,M3eanoe TOﬂﬂVIBO). Governments with set targets for phasing out all new sales of internal combustion engine passenger cars

= Hopserunsa BBOAUT 3anpeT Ha npoaaxky a/mobuneii c ABC ¢ 2025 ., i SR
NHauna n Tfepmanma — ¢ 2030 r., PpaHums n Bennkobputanma —c 2035 ., Canada 2040 2078 g Knadom
Kutan u Hupgepnangbl — He no3gHee 2050 r. - {{’M SRS

= PelweHune BBecTu He no3aHee 2050 r. 3anpeT Ha NpoAaky u i ,;i“,,, e, EEDbe,
ncnonb3oBaHue asTomodbunen ¢ 1BC NpMHAAN amMepUKaHCKMe WTaTbl Ay o g = 2030 Slovenia

(Canada) C Spain 2040

2035 California

BepMoHT, KanndopHusa, KoHHeKkTHKyT, Maccauycetc, Mapunena, Hbto-
l;10F)|'(, OperOH M POA'AVlﬂeHA. (United States) ;

Costa Rica 2050

2030 Hainan (China)
= [opoaa bapcenoHa, BaHkyBep, lergenvbepr, KemntayH, Knuto,
KoneHrareH, JIoHaoH, J/loc-AHaxenec, Mexnko, MunaH, OkneHa,

2035 Cape Verde

MNapuk, Pum n Cnatn obpasoBanm anbsaHc «Ynuupl 6€3 nckonaemoro Bkt gl iver
Tonnuea» (Fossil-Fuel-Free Streets). =
= EC nnaHupyeT cokpaTuTb Bblbpocbl CO2 oT npoaaBaeMblX HOBbIX 2040
nerkosbix a/mawmH Ha 55% k 2030 . n go Hyna k 2035 T. 2080 ot Zao-Emisian Vel Alance (ZEVA)

= K 2030 r. Konnyectso anekTpomobunen Ha goporax EC Bo3pacTeT 4o
30 MAH. WT., KOINYECTBO YUCTbIX rpy30BMKoB — A0 800 TbiC. WT.

= Mpe3uaeHT CLUA Ao baiiaeH noanucan ykas, 06a3biBatoLLNIA
denepanbHblie BeaoMcTBa 0OHOBUTb aBTOMAPK 3a CYET Nepexoaa Ha
3/M0BUNIM aMepPUKaHCKOro NPon3BoACTBa.
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[lekap6oHu3auua Tpancnopra. UHBecTLmK

Electrified transport investment by category Electrified transport investment by country, 2021
Billion $

Billion $
300 300
273

» Rest of World

m Home charging

m Rest of Europe
= Public charging s _ S —

m France

17

155
= Commercial EVs i ] 1

U.K.
35 = Germany

Elecfric buses E = U.S.

: = Passenger EV sades
17 g _ 17 25
i S J i —— g 42
, J ‘ . M . . .
2014 2015 2016 2017 2018 2019 2020 2021 2014 2015 2016 2017 2018 2019 2020 2021

Source: BloombergNEF. Note: # Electrified transport investment includes investment in Source: BloombergNEF. Note: *Electrified transport investment includes investment in
vehicles and charging infrastructure. 2021 investment numbers are based on preliminary EV vehicles and charging infrastructure. 2021 investment numbers are based on preliminary EV
sales data. Totals include estimated vehicle prices. Excludes two- and three-wheelers. We do sales data. Totals include estimated vehicle prices. Excludes two- and three-wheelers. We do

not capture private charging investment for commercial vehicles. not capture private charging investment for commercial vehicles.

Kap60H@Aa6




LNlekap6oHun3auusa Tpancnopra. lipoaaxu anekrpomoodbunen

= Automakers sold 6.6 million plug-in 10 10%
vehicles in 2021. more than dOUb'G the © Others @ China United States @ Europe Global market share
) 9 9%
3 million sold in 2020, and more than o
triple the 2.2 million sold in 2019, 8 8%
according to the IEA.
7 7%

= The broader definition of EVs as battery
electric plus plug-in hybrids also
claimed about 9% of the global new-car
market, up from 4.1% in 2020 and 2.5%
in 2019, the IEA said.

6%

5%

4%

million registrations
(&3]

3%
from 10 years ago, when just 130,000
EVs were sold globally, the IEA noted.
The organization also found that all net

growth in global car sales in 2021 came

from EVs. O_OIOIMOMI '|_|-|-| I I I I
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

2%

1%

= While global EV market share is still I

fairly small, this is a major increase 3 I

o
[ B
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Nlekap6onusauua rpancnopra. llpogaku aneKkrpomobunen

= B 2021 roay npoaaxxu anektpomobuneir (NEV) B Kutae sbipocnmn npumepHo Ha 160 (!) npoueHToB no
cpaBHeHuto ¢ 2020 rogom. 3a ogmH 2021 roa B Kntae 6b110 npoaaHo 6onblie 3eneHbix aBTomobunen,
yem 3a 4 npeablayLIMX roga, BMecTe B3ATbIX, U bosblue, Yem npogan secb mmp B 2020 roay.

= [lo gaHHbIM accoumaLuu, NPOAANKU NErKoBbIX aBToOMmobuneit Kutamcknx 6peHgos B 2021 roay Bbipocan
Ha 23,1% B roa0BOM UCUYMUCNIEHUM N COCTaBUAM Bonee 9,54 maH eanHML,. [0A0BOM SKCMOPT KUTANUCKUX
aBToMobuMNen Bnepsble NPEBLICUA 2 MAH. WUTYK, YTO BABOE NMPEBbILAET NOKa3aTe M NOCAEeAHUX NeT.

= B EBpone ToXe oTMeyeHbl MHOroYMC/eHHble pekopabl NPOoAaK:
* B ®Pl gonAa anekTpuyeckmnx aBTo B 0bLem obbeme npogax Aocturia 26%,

* B BennkobputaHum - 18,6%,

° B HOpBeFMM y*e NMpakTU4eCKn He NoKynarwT An3esibHble U 6eH3MHOBbIE MALLUHDbI.
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LNlekap6oHu3auus TpaHcnopta. llpogaku anekTpomobunen

30,0% Aonsa anektpomo6unen (BEV+PHEV+FCEV)
B NPoAarkax JierkoBbiX aBTOMoOunen

25,0%

20,0%

15,0%

10,0%

5,0%

0,0%
Kutan fepmaHua BenukobputaHusa

W 2020 m 2021
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Nlekap6onu3auua Tpancnopra. Otkas ot [1BC Ll ©

Bonee 100 KOMMaHWU NO BCemy MUPY EV100 COMMITMENTS AND
BbIPa3n/IN HaMepeHMe NepeBecT CBOM PROGRESS AROUND THE WORLD FLEE! COMMITHENTS

GERMANY: 78,767 VEHICLES @o
dBTOMAPK HA S/1EKTPUYECKYIO TATY HE e U: 56,858 VEHICLES =
FRANCE: 38.413 VEHICLES [s._)
nosgHee 2030 r., npucoeaAUHUBLLUCD K
nHnumatmusee EV100.

TOP MARKETS FOR
EVs DEPLOYED
GERMANY: 21,424 EVs

TOP MARKETS FOR

CHARGING COMMITMENTS

US: 348 SITES 8]
UK: 324 STTES T
GERMANY: 231 SITES 0

TOP MARKETS FOR SITES
WITH CHARGING INSTALLED

Us: 217 S1TES N !rﬂ
UK T31SITES 07|
TOP MARKETS FOR

CHARGE POINTS INSTALLED

US: 2,012 CHARGE POINTS _..
JAPAN: 1,200 CHARGE POINTS .: 2
CHINA: 738 CHARGE POINTS _‘:

COMMITTED SITES SITES WITH INDIVIDUAL
HEADQUARTER  COMMITTED  EVs ALREADY FOR EMPLOYEE/ CHARGING ALREADY  CHARGE POINTS o COMMITTED  EVs ALREADY FOR EMPLOYEE/ CHARGING ALREADY  CHARGE POINTS

Africa 0 1307 ) 6 0 ) Reporting 4508 2260 268 N/A N/A

Rest of world members
Asia & Middie East 15 54344 3,443 651 252 2936

sk oeee New 20332 N/A 76 NA /A
Europe 35 222254 35399 1612 601 4308 members** 3
North America 2 25,276 679 400 251 2191 Total 342,51 41,994 3,182 1,139 9,449
Oceanla 5 1,051 186 58 35 24 NE: Excludes customar flaat
South America o 3,350 1 n o o * Inclhudes meambes joning snce Ocaber 2010

** Mambes janing Snce October 2000, Data fom EVIO0 joning forms rafee Tan Tul annual renarting.
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[Nlekap6oHu3aLua TpaHcnopTa: aBUaLmA

B2021r. 77-e exkerogHoe o6u1,ee Contribution to achieving Net Zero Carbon in 2050
cobpaHue MexxayHapoaHou
accoumaumm Bo3ayLiHoro
TpaHcnopTta (MATA) ogobpuno

PE30/I0LMI0 O AOCTUKEHUM 3% \

MMPOBOW aBMATPAHCNOPTHOM

19%

OTPaC/blo Hy/1IeBOro 6anaHca 13%
BbIbpocoB yrnepoaa (net-zero
carbon emissions) kK 2050 roay.

65%

OcCHOBHa#A po/sib OTBOAUTCA
B Sustainable aviation fuel B New technologies

a/1bTePHATUBHOMY TOMNJ/INBY. B Infrastructure/operations I Offsetting/carbon capture

quGOH@Aq6

Net Zero 2050 is achievable
through:

Combination of measures

 Sustainable Aviation Fuel, new,
technologies, operational and
infrastructure improvements, and
offsetting/carbon capture

Collective effort

« of the entire industry together with
governments, oil producers and
investors




[lekap6oHu3auua TpaHcnopTa: CyAOXOACTBO

B 2018 r. MexxayHapoaHasA MOPCKaA opraHm3aumua
(International Maritime Organisation — IMO)
yTBEpAMANa NpeaBapuUTebHYO CTpaTermto
cOKpauweHuna Bblbpocos NI K 2050 r. MUHUMYM Ha
50% no cpaBHeHuto ¢ yposHem 2008 roaa.
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, ;

[oKkymeHT byaeT nepecmoTtpeH B 2023 roay.

SRR

SRS
AENRNNN

B 2022 Maersk (17% Ha MMPOBOM pbiHKE
KOHTEMHEPHbIX NepPeB0O30K) NpUHAN 06A3aTeNbCTBO
AOCTUYb YriepoaHoi HeruTpanbHoOCcTU K 2040 .

ORI

.y
AR
AR
NN

A .
o
—

3T0 byaeT AOCTUIHYTO, rMaBHbIM 06pa3om, 3a CHET
nepexoa Ha cyaa, paboTatowme Ha CUHTETUYECKOM
(BO306HOBNIAEMOM) TONNUBE.

KomnaHua y»ke 3aKka3ana 12 KOHTEMHEPOBO3O0B,
paboTaloWwmnx Ha BO30OHOBASSEMOM MeTaHoe (e-
MeTaHonN).
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NoTpe6nenne HegTi B Mupe no cekropam (%) bl ©

UcmouHuk: IEA Key World Energy Statistics 2021

poyee JaHHble Ha 2019 200

/loMalLHKe XO3ANCTBa

HesHepreTuyeckoe notpebaeHune 16,7%

 7:3%

npOMbILLI/'IeHHOCTb

HKenesHogopoxkHbii TpaHcnopT (Rail) § 0,8%

TpaHcnoprT:

BogHbin TpaHcnopT (Navigation)

65,3%

ABunauuma 8,6%

= 49,2%

ABTOMO6U/BHBIM TpaHcnopT (Road)

0% 10% 20% 30% 40% 50% 60%
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CueHapuum notpe6neHna HedT

Cuenapuu MIA,

WEO0 2021
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Net Zero
Emissions
cueHapun

69% -

HesHepreTunyeckoe
ncnonb3oBaHne

2040 2050

NZE

CueHapun BP,
Energy Outlook 2020
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CueHapuu noTpe6neHna npupoaHOro rasa

Cuexapun M3A World Energy Outlook 2021

200 PP

180

160

140 ——

120

100 Net Zero

Emissions
80 cueHapui

60

40 71% c CCUS
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Llenn nekap6oHn3anumn HepTera3oBbIX KOMMAHMIA

KoMmnanns

IIpome;xyro'maﬂ neJjab

CHH2HTB BBIOpOCHI OT omnepanii Ha 30-35% k 2030 roxy;

Heas 2050

OxBaThbl BEIOPOCOB
aaa nean 2050

BP CuuzHTE BBIOpOCEl CO; 0T omepaldii o paseeake H 100br9e He()TH H raza Ha 35- Vraepoanas Oxpatel 1,2 H3
40% k 2030 roxy; HeHTpaTBbHOCTh | (YJACTHYHO)
CHH3HTH YITIEpPOJHYI0 HHTE€HCHBHOCTB NPOAYKTOB Ha= 15% k 2030 roxy.
CHu3HTH abcomoTHEIE BBIOpOCH! Ha 25% k 2030 roay H Ha 65% k 2040 roay (ot
) opHA 2018 r);
Eni P ); ')irneponnax Oxsatbl 1,2 H3
CHH3HTB YITIepOJHYI0 HHTEHCHBHOCTB Ha 15% k 2030 roxy 1 Ha 40% k 2040 rony HEHTpalIbHOCTh
(ot yporms 2018 r).
. CHH3HTB YIVIEPOIHYI0 HHTE€HCHBHOCTH NIPOoayKToB Ha 20% k 2030 roxy H Ha 40% k Vraepoanas
Equinor 5 Oxpartsl 1, 2 H 3
2035 roay (ot ypoers 2019 )| HeHTpPaTbHOCTH
VraepoaHas
0,
Repsol CHH3HTH YITIEPOJHYI0 HHTEHCHBHOCTB NPOAYKTOB Ha= 28% k 2030 roxy. e pAIEEOCTE Oxeater 1,2 u3
VraepoaHas
0,
Shell CHH2HTB YITIEPOJHYIO0 HHTEHCHBHOCTH POIYKTOR Ha™> 20% k 2030 roxy. HETTpATERBEIE Oxeartsl 1, 2 1 3
CHH3HTE YHCTEIE BEIGPOCH! 0T onepanuil (Oxeats! 1+2) Ha 40% x 2030 roxny:
TotalEnergies CHH3HTB YHCTEIE BEIOPOCEI 0T onepanuii B EBporre (Oxeatsl 1+2+3) Ha 40% k 2030 'Sir:lepozmax Ozmamat ], 2m
HeHTpalnbHOCTH | (YacTHYHO)
roay.
CHH3HTB YIVIEPOIHYI0 HHTEHCHBHOCTE IPOAYKTOB 10 71 r CO23ke / MK HIIH Ha=> Vrinepoanas OxBarter 1 12
Chevron p
5% x 2028 roxy ot yporHa 2016 roga. HeHTpambHOCTH | (pazeenka H 100bIda)
CHmxeHHe aGCOMIOTHRIX BEIOpocoB Ha 20% B MacmTabax KOMIIaHHH.
: CHH>XeHHEe HHTEHCHBHOCTH BBIOPOCOB MMapHHKOBBIX ra20B B MacmTabax BceH
ExxonMobil 3 - ')Crnepomiax OxsaTtsl 1 12
KommaHHH Ha 20-30 %, B TOM YHCIIE CHH)KEHHE HHTEHCHBHOCTH BEIOPOCOR HeHTpaIbHOCTH
MIApPHHKOBBIX razoB B Ho6krde Ha 40-50 % (ot yporHsa 2016 1).
Saudi Aramco HeT maHHBIX V"’rnepozmax OxBater 1 H2
HeHTPaIbHOCTH
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3eneHble NHBeCTULUN HedTerasoBbIX KOMNAHMIA

Exxon Saudi
Equinor Repsol Shell Total Chevron &
: : Mobil Aramco

Co/IHeYHaA 3HepreTuKa \" \' \% \") ? - \")
BeTposHepreTuka Ha cyLue - Vv \Y \") Vv - ?
BeTpo3HepreTuKa odluopHan \") - \% \") - - -
l'eHepauuA 31eKTpo3Heprum (npouee) - \' \' \") \") - \'
Ynpasnenue cnpocom (Demand ) ) Vv Vv ) ) )
Response)

CUCTEeMbl HAKOT/IEHUA SHEPrUn n
KpynHomacluTabHble 1 OblIToBble v ¥ ¥ v 3
3apAgHble CTaHUuuM 4214 5
3n1eKTpoMobuient v M v v b ’
JneKTpuyeckaa MobuabHOCTb (Npouee) - \Y Vv \Y - Y -
«HoBble» BOAOPOAHbIE TEXHO/0THU v v Vv v 5 5 5
(«3eneHbl», «CUHUI® ... BOAOPOA,) ; . :
Buosornyeckoe Tonameo \Y% \Y Y \' \Y Vv ?
BozobHoenaemoe Tonameo (RFNBO) \ \ Vv Vv Vv Vv Vv
CCS (Ccus) \Y Y Y \Y \% \Y \Y
MOKyMKa CO/IHEYHOW U BETPOBOM i v Vv Vv v Vv )

3Heprum gaa cobcTBeHHbIX HYX 4 (PPA)

Kap6oH(EHAab

? — HOBOE HanpaBsJ/ieHue, HayalibHasa ctaavs




3eneHble MHBECTULMMN HedTera3oBbIX KOMNaHNN

Investment by oil and gas companies
has held up during the pandemic

Clean energy investment by oil and gas companies, 2015-2020

$ billion
16
14 [ | u Other ] m Other
i Chevron
= = Indian Ol = ggg ™ Hivdrogen
m Eneos m Digital and
‘ m CNOOC efficiency
10 Other
mSu
o renewable
. 3 mEni m Energy
|| . mValero storage
B =Gap m Biofuels
6 E:
= “ Repsol ] m Advanced
. mBP = transport
- — ]
4 ® SK Innovation mCCS
Shell Solar
2 m Equinor I
u Total = Wind
, _ i)
2015 2016 2017 2018 2019 2020 2015 2016 2017 2018 2019 2020

Source: BlooombergNEF, company disclosures. Note: analysis includes all completed deals, and estimated values
for undisclosed deals. CCS data excludes non-commercial projects that have not disclosed investment values. Asset
finance data may overstate investment by each company where project equity shares have not been disclosed.
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Akey trend underpinning clean energy
investment is the push by oil and gas
companies to build low-carbon portfolios.
Most of the European majors have set
goals to achieve net-zero emissions, not
only from their own operations, but also
from the consumption of the energy
products sold to customers.

BloombergNEF is tracking clean energy
investment by 34 of the world’s largest oil
and gas producers and refiners. We
include investment in specialist
companies, as well as low-carbon assets.

These investments declined by 12% year-
on-year to $12.7 billion in 2020, with
Shell, Total, Repsol and Galp accounting
for the bulk of that.

Over the past five years, total investment
in renewables, storage, advanced
transport, digital technologies, hydrogen
and CCS has been almost $60 billion,
with wind, solar and battery storage
making up the majority.

Total oil sector capex in 2020 was likely to
be over $200 billion, so clean energy
investment was equivalent to around 6%
of that — higher than in previous years.




3eneHble MHBECTULMMN HedTera3oBbIX KOMNaHNN

NuBectnunnm Shell B TexHONOrMm «<HOBOM SHEPreTUKN»

first:utility (RATTHEREE limejump
ubitricity
SUNSEAP
SILICON RANCH
newmeotion

FHUSK

Powering Possibilities
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bnaropgapio 3a BHMMaHue!

Muxamn FOnKkuH

In. nouta: yulkin.ma@gmail.com
Mo06. TenedoH: +7 916 635 23 85



