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KOPOTKO O BAXXHOM

. O cBexxem goknage MIUK*(2021): Touka B cnope?
II. O ueHe nepexoaa: TakK CKONbKO CTOUT-TO?
IIl. O poroBopocnocobHOCTU: YenoBeyecTBo He (byaeT?) rotoBo?

IV. O byaywux TpaeKTopuax (LWTpmnxm)

* Me)KnpaeumenbcmeeHHaﬂ epyrirna 3Kcriepmaoes rno USMeHeHUr KrnumMama @



O cBeXXem foKnaae
MIMNK*(2021):
TOYKa B cnope?

YTto cmyuaeT? Yto "HameTH/icsA KOHceHCyc". He3a40poBbIM KOHCEHCYC.

* MexxripasumeribcmeeHHas epyriria 3KCriepmaos o U3MeHeHUro KriuMama



> IPCC-2021 (O oKknap meXnpaBUTENbCTBEHHOMN rpynnbl 3KCNEpPTOB
NO U3MEHEHUIO KANMmaTa)

likelihood of an robabilit
outcome/result P y

= 3TO NO-Xxopowemy HeobbIYHbIN
AOKNaj B CMbICNe NpeacTaBaeHus
YTBEPKAEHUN

= KaXKJ0e 3HaYMMOeE CyKaeHune

conpoBoXagaeTcCA BepOFITHOCTHOl;'I :>

OLEHKOWM

= [paBaa, 6ONbLWNHCTBO
MHTEPNPETATOPOB 3TO CMENO
NTHOPUPYET...

* ‘main driver’ means responsible for more than 50% of the change
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J IPCC-2021 (Aoknaa mexnpaBuTeNbCTBEHHOM rPynnbl 3KCNepToB
NoO U3MEHEHUI0 Kammara, A.1.3): uutaem BHMmartenbHo (!)

e well-mixed GHGs contributed a warming
of 1.0°C to 2.0°C (2010-2019/1850-1900)
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e other human drivers (principally
aerosols) contributed a cooling of 0.0°C
t0 0.8°C
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e well-mixed GHGs were the main driver*
of tropospheric warming since 1979
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* ‘main driver’ means responsible for more than 50% of the change
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> IPCC-2021 (O oKknap mexXnpaBUTENbCTBEHHOMN rpynnbl 3KCNEpPTOB
Nno U3MeHeHuto Kammara, A.1.3): nepeBoa Ha pycCKui

C BepoATHOCTbIO >66% UCTUHHO YTBEPKAEHUNE, YTO:

e napHuKosble rasbl™* (M) oTBeTcTBEHHbI 33 NoTenneHue Ha 1.0-2.0°C
(2010-2019/1850-1900)

® pyrme aHTponoreHHble ¢pakTopbl (B OCHOBHOM, a3p030aun) obecnevynnm
oxnaxkgeHue Ha 0.0-0.8°C

C BepoAaTHOCTbIO >90% UCTUHHO YTBEPKAEHUE, YTO:

e [ oTBETCTBEHHbI 33 Honee yem 50% notennenums Tponocdepbl ¢ 1979 roaa

* 6bosree mo4Ho, 8 mekcme npo "cmewusarowjuecs 2asel” (3mo I 3a 8blYyemom 030HA U y21e8000p0008, HO BK/AOYAA MemaH)



> ANA cnpaBKu: OLEHKU YYBCTBUTE/IbHOCTU KIMMATA K YABOEHUIO
CO2 (nporpecc oueHOK B aoKknaaax VINUK)

Final Government Distribution Technical Summary IPCC AR6 WGI

a) Evolution of equilibrium climate sensitivity assessments from Charney to ARG
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Mporpecc ectb, HO 3a 40 N€T — HE CANLIKOM 1M MeAJIEHHbIN?

Eweé pa3: naBanTte 6bITb OCTOPOXKHbIMU B CYKAEHUAX!




IPCC-2021

-
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KAnmaTocKenTuku pasrpomieHbl??

-

-

-

IMHO, 3TO cAnWKOM CUNbHOE yTBEepXKAeHMe...

-

(

-

Xopouwo. Janblie — B N10ruKe "HarpeBaemca M HaJ0 CPOYHO YTO-TO Aenatb" ;)




@ O ueHe nepexoaa:
~ CKOJIbKO CTOUT?




CKONbKO CTOMUT: BBOAHbIE 3ameYvYaHUnA

= PyHAaMeHTabHbIM Bonpoc / cueHapHas pasBuKa

= ecnn byaeT Aéweso (NoAHbIe U3AEPKKM — COMOCTAaBUMbI C HbIHELLIHEN LEHOMN, YTO

O3HayaeT elé AByx-/TPExKpaTHoe obllee yaellesneHue), To "M pa3roBapmsaTb He
o yem"

= HO eCTb 60/1blIME COMHEHMA, YTO 3TO ByAeT Nerko AoCTUrHyTo (B 0603pnmon
nepcnektmee, o 2030-2035 rr.)

= Y10 cmyuaeT? YTo TOXKe HamevaeTcs "'He340p0BbIN KOHCEHCYC" .
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' 4 HopmwupoBaHHasi CTOUMOCTb BETPa U CONHUA.
Mporpecc 3aTopmo3un? — [Noxorxe Ha TO...

Levelized Cost of Energy Comparison—Historical Renewable Energy LCOE Declines

In light of material declines in the pricing of system components and improvements in efficiency, among other factors, wind and utility-scale solar

PV have exhibited dramatic LCOE declines; however, as these industries have matured, the rates of decline have diminished

Unsubsidized Wind LCOE

Unsubsidized Solar PV LCOE

Utility-Scale Solar2009- 2021 Percentage Decrease:

Utility-Scale Solar2009-2021 CAGR:
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and lowend of the LCOE range.

Crystalline Utility-Scale Solar LCOE Mean
Crystalline Utility-Scale Solar LCOE Range

Hctounuk: Lazard Ltd, LCOE 15., 2021
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Lazard Ltd, LCOE 15.0, 2021

U CTOYHUK

[oe 3aTopmo3u/i Nporpecc? — Bpad v Tam, rae 370 yeTpanaano obi...
BaskHo, 4TO 3TO cpegHsas Temnepatypa no 6onbHULE C paskbiMmu “Bacamn” y pasHbiX "00nbLHbBIX
Bocouue: BpeaHbiM rpaduk (HecneymanucTa 4e30pueHTnpyet, a Boobule Manc o Yem roBopuT)

Levelized Cost of Energy Comparison—Unsubsidized A

lysis

Selected renewable energy generation technologies are cost-competitive with conventional generation technologies under certain circumstances
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Here and throug hout this presentation, unless otherwise indicated, the analysis assumes 60% debt at 8% interest rate and 40% equity at 12% cost. Please see page titled “Levelized Cost of Energy Comparison—Sensitivity to Cost of Capital” for cost of capital

Source: Lazard estimates.

Represents the midpoint of the marginal cost of operating fully depreciated gas combined cycle, coal and nuclear facilities, inclusive of decommissioning costs for nuclear facilities. Analysis assumes that the salvage value for a decommissioned gas combined
cycle or coal asset is equivalent to its decommissioning and site restoration costs. Inputs are derived from a benchmark of operating gas combined cycle, coal and nuclear assets across the U.S. Capacity factors, fuel, variable and fixed operating expenses are
based on upper- and lower-quartile estimates derived from Lazard's research. Please see page titled “Levelized Cost of Energy Comparison—Renewable Energy versus Marginal Cost of Selected Existing Conventional Generation” for additional details.

Represents the LCOE of the observed high case gas combined cycle inputs using a 20% blend of “Blue” hydrogen, (i.e., hydrogen produced from a steam-methane reformer, using natural gas as a feedstock, and sequestering the resulting CO in a nearby saline

Note:
sensitivities. These results are not intended to represent any particular geography. Please see page titied “ Solar PV versus Gas Peaking and Wind versus CCGT—Global Markets” for regional sensitivities to selected technologies.
) Unless otherwise indicated herein, the low case represents a single-axs tracking system and the high case represents a fixed-tilt system.
(2) Represents the estimated implied midpoint of the LCOE of offshore wind, assuming a capital cost range of approximately $2,500 — $3,600/KVV.
(3) The fuel cost assumption for Lazard's global, unsubsidized analysis for gas-fired generation resources is $3.45/MMBTU.
(4) Unless otherwise indicated, the analysis herein does not reflect decommissioning costs, ongoing maintenance-related capital expenditures or the potential economic impacts of federal loan guarantees or other subsidies
(5)
(6)  Highendincorporates 90% carbon capture and storage. Does not include cost of transportation and storage.
(7)
aquifer). No plant modifications are assumed beyond a 2% adjustment to the plant's heat rate. The corresponding fuel cost is $5.20/MMBTU, assuming $1.39/kg for Blue hydrogen
()

Represents the LCOE of the abserved high case gas combined cycle inputs using a 20% blend of “Green” hydrogen, (i.e., hydrogen produced from an electrolyzer powered by a mix of wind and solar generation and stored in a nearby salt cavern). No plant
modifications are assumed beyond a 2% adjustment to the plant's heat rate. The corresponding fuel cost is $10.05MMBTU, assuming $4.15/kg for Green hydrogen.




I:x)z:

Hctounuk: Lazard Ltd, LCOE 15.0, 2021

olar PV versus Gas Peaking and Wind versus CCGT—Global Markets("

Solar PV and wind have become increasingly competitive with conventional technologies with similar generation profiles; without storage, however,
these resources lack the dispatch characteristics, and associated benefits, of such conventional technologies
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Source: Lazard estimates.
Note: The analysis presented on this page assumes country-specific or regionally applicable tax rates.
(1) Equity IRRs are assumed to be 10.0% — 12.0% for Australia, 15.0% for Brazil and South Africa, 13.0% — 15.0% for India, 8.0% — 10.0% for Japan, 7.5% — 12.0% for Europe and 7.5% —9.0% for the U.S. Cost of debt is assumed to be 5.0% — 5.5% for Australia,
10.0% — 12.0% for Brazil, 12.0% — 13.0% for India, 3.0% for Japan, 4.5% — 5.5% for Europe, 12.0% for South Africa and 4.0% — 4 5% for the U.S.
2) Low end assumes crystalline utility-scale solar with a single-axis tracker. High end assumes rooftop C&l solar. Solar projects assume illustrative capacity factors of 21% — 28% for the U.S., 26% — 30% for Australia, 26% — 28% for Brazil, 22% — 23% for India,
27% — 29% for South Africa, 16% — 18% for Japan and 13% — 16% for Europe.
3) Assumes natural gas prices of $3 .45 for the U.S_, $4.00 for Australia, $8.00 for Brazil, $7.00 for India, South Africa and Japan and $6.00 for Europe (all in U.S.$ per MMBtu). Assumes a capacity factor of 10% for all geographies.
“4) Wind projects assume illustrative capacity factors of 38% — 55% for the U.S., 29% — 46% for Australia, 45% — 55% for Brazil, 25% — 35% for India, 31% — 36% for South Africa, 22% — 30% for Japan and 33% — 38% for Europe
5) Assumes natural gas prices of $3.45 for the U.S., $4.00 for Australia, $8.00 for Brazil, $7.00 for India, South Africa and Japan and $6.00 for Europe (all in U.S.$ per MMBtu). Assumes capacity factors of 55% — 70% on the high and low ends, respectively, for all
geographies.
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2019 USD/kW
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4 O pa3Hoobpasuu (npocto npumep): Total Instailed Cost for PV

Hardware Installation Soft costs
Modules @ Mechanical installation @ Margin
Inverters @ Electrical installation @ Financing costs
Racking and mounting Inspection System design
Grid connection Permitting

Cabling/wiring

Safety and security

Incentive application

Customer acquisition

Monitoring and control

618

Russian Federation

Japan

Canada

South Africa

Argentina

Brazil

Republic of Korea

United States

Indonesia

United Kingdom

Turkey

Saudi Arabia

Source: IRENA Renewable Cost Database.
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HopmupoBaHHasa CTOMMOCTb BETPa M CONHLA (MCTOYHUK 2).
Mporpecc 3aTopmo3un? — He 40 KOHLUA.
BakHO: Ancnepcus Kpamte soicoka!l

Solar photovoltaic Concentrating solar power Onshore wind Offshore wind

" o i

T

2019 USD/kW

@® Auction database @ LCOE database

Note: For CSP, the dashed blue bar in 2019 shows the weighted average value including projects in Israel.

Source: IRENA Renewable Cost Database.
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TaK CKO/IbKO CTOUT-TO?

1Ba ouyeHb BaXKHbIX acneKTa oTBeTa

1. 3T0 B cpeagHeM NOKa eLé aoporo!

— B OCHOBE 3KOHOMWMYECKOTIO nporpecca —ygewesneHne CTOouMmocCcTu 3HepI'MM!!

— NPUHYXAEHME K AeKapbOoHM3aUnmM (Ha UMEIOLMXCA TEXHONOTUAX) — 3TO eLé oauH
MOLLHENLNIM (PYKOTBOPHbIA) MUPOBOM Kpnauc!

2. 9TO KpaliHe no-pa3HOMY AafA pas3HbIX ycioBui (cTpaH / Tepputopuit /

oTpacnewn), aucnepcua 3alwKanmsaet!
— rae-1o/KoMy-TO Y»Ke MOMKHO UCMNOo/1b30BaTb (HO mectamu!)
— HO B 60/IbLUMHCTBE cnyYaeB — 3To Ambo goporo Anbo KpanHe goporo!

— 0XMAaeMbl NPOrpecc paclMpPUT BO3MOMKHOCTU — HO He Be3ae 1 He And Bcex! @



_ O porosopocrnocobHoCTH:
¢/ 4eqioBeyecTBO He rotoBo?
(He bypeT rotoso?)




by TeKyluaH CUTyadlluA C ,[_[ef/iCTBI/IHMI/I U I1JIaHAdAMH

= TpUBHUaAJILHO, HO:
= PUTOPHKA CyO'bEKTOB OYyAET "MpaBUJbHOMN"
= HaJJ0 CMOTPETb, He YTO FOBOPAT, a KAKOBBI peaJibHble€ UHTEPECHI
= lekapOOHU3ALMSA MOKET KOPPEJUPOBATH C IBYMSA APYTUMHU BbITOJaMU™:
= yIy4dlleHWe 3KOJIOTUU
= yCUJIeHUe CyBepeHUTeTa (IIOBbIllIEHHE S HEPTOHE3aBUCHMOCTH )

= + "He Mo>Kel1b peJOTBPAaTUTh — BO3IJIaBb "

= Ba>KHO: MOKa HUKTO 3HAYMMO He IJIaTUJI

= KpoMe EBpOIbI, HO ¥ TaM "BCE TOJIbKO HAUMHAEeTCA"

* Kumal — Ha HacmoAwemM amarne Kak pa3 amom camolli cay4al



J BakHbie CJIaﬁOapTI/IKy.JH/IpOBaHHbIe MecCTa
(moka, ckopee, '3aMeTEHHbIE M0/, KOBEPR'")

= KOMy, CKOJIBKO Y IT0YEeMY IJIATUTh U KAK KOHTPOJIUPOBATh?

= CKOJIbKO OyJIET CTOUTb (Iepexo/, v MOCJIeICTBUS) — 10 KOHIIA HESICHO (SICHO, YTO
J10pOTo0)

= KTO IJIAaTUT? (MOTpPeObUTE b UJIU IPOU3BOJUTEJID)
= VYU TBIBAKOTCA JIU POLLJIbIE "3aCayTyd" (BbIOPOCHI)?

= KaK YYUTbIBATb (€CJIM YUUTbIBATh) UHAUBUAYyaJIbHbIK CTPAHOBOM 6aJsiaHC
BbIroZ/noTepb? (@ OLeHKU: T10J1/TI0TOJIOK)

= SDG/LYP: Kak yBSI3aTh C NIPUOPUTETAMHU PA3BUTHUA MUPA M Pa3HbIX CTPaH? (4acThb
eJier — MPsIMO KOpPpPeJIMPYeT, HO MOYTH MTOJI0BHHA — B XKECTKOM IIPOTUBOPEYUH )

= U: Kak He TOJIbKO AOTI'OBOPHUTHCA, HO U 00eCcIeYyuTh cjeJO0BaHHUE ,Z[OFOBOpéHHOCTHM?

L)



U MU gyTo ganbuie?..

HeratuBHbIN cueHapui (peanbHOCTD):

Mo3utuBHbIN cueHapuu (paHTasuK):
Ka)K[Aas CTpaHa CHUXKaeT BbIbpoChI B 2-

CTpaHa BHocuT 5% (ycnoBHO) cBOEro

aoxopa / roa 5 pa3s (+/-)
e + rnobanbHaA peannokauus ® CTpaHOBaA gMUcnepcusa, KOHPANKTbI
pecypcos ("yrnepoaoreHHbIM ® meHbllana obwan sapPpeKTUBHOCTL!

mupoBsoii focnnaH"©)

= Yesi0Be4YeCTBO elllé He CTAJIKUBAJIOCh CO CTOJIb MOIIHBIM BHI30OBOM — HE B CMbICJIE
"HEeBO3MO>XHOCTH BbDKUTB', @ B CMbICJIE TOTOBHOCTH JJOTOBOPUTBCA (Takoro gucbasaHca
MHTEPECOB, KAXKETCs, elllé He ObLJI0)

= Bce »)xepTBbI (€C/IM OHU HY>KHbI ) — JaXKe He "paJiu JleTer', a "paJiu BHYKOB ¥ IPaBHYKOB"
= YTo n10xo: IekapOboHU3alL 1 CO3JaET "HOBYIO0 MOPAJIbHYI0 OCHOBY "

= BeposTHOCTb HEGJIArONPHUATHOTO ClleHapUs — KpaillHe BbICOKaA

= TpebyeTcst 10ATOCPOUYHOE MOJUTUYECKOE MPOTHO3UPOBaHUE (HEe KO MHE)

L)



~ TpaeKkTopuax (LTpUxM)




4 TlporHose! TeMnepaTypsl

(a) Global surface temperature change relative to 1850-1900 Figure 1.6 = Peak temperature rise in the WEO-2021 scenarios
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‘4 Yrto nenatn?
(BBI3OBBI /1J151 TOJIMTHKH )

KopoHa nopoamna HeobblYHbIM KPU3NC, HO "KAMMaTUYECKana TPaeKTopua'" MOXKET ObITb eLLé HETPMBUAIbHEE

Bnepean — "ctonetne budypkaumn" (a nponcxoasuiee cenyac — "Hebonbluan pasmmHKa")
* Ha noaxoge — rnobanbHas (BbicoKan) MHOGNALMA? (NOKa — KaK cneacteune "KoBuaHom paszbanaHcmpoBkm™)
= Brnepeam — Nepmnog, KNMMaTUYECKUX TOProBbIX BOMH
= OTAe/bHaA UCTOpMA — NepeoleHKa (GyHAamMeHTaNbHaA?) aKTMBOB (CamblX Pas3HbIX U CUAbHO)

= fganbue — aemorpadpuyeckmin Bbi3oB (414 CTpaH, COBEPLUUBLLMX AeMorpadryecKnin nepexoa), oTaeNbHasa UCTOPUS...

dnemeHTbl NeCCUMUCTUYHOIO CUEeHapUA:
= Cynep-aKUeHT Ha aganTaummn K u3sMeHeHnam KnnmaTa: "byab rotos K +5°C" (npaBaa, B "'cBepxgonrocpoyke”)

= TexXHonornm obecneyeHuma cyBepeHmTeTa U 6€30NacHOCTM (BKAOYAsA SKCNOPT COOTBETCTBYHOLLNX YCAYT)

dNeMeHTbl KOHCTPYKTUBHbIX AEUCTBUN:
* HOBble AELWEBbIE SIHEProTEXHONOIMM — Kto4eBOW OTBET (rnobanbHbIi)
= rnobanbHble Hay4YHO-UCCNeaoBaTeIbCKMe nporpammsi (?) (Poccusa: PEH? yto ewé?)
* COBMECTHble Nporpammbl "cBepxaPpeKTUBHbIX AEACTBMN" NO CHUKEHWUID IMUCCUMU

= OTAEe/IbHaA UCTOPUA — U3MEHEHME Moaenen noTpebneHus (Hanpumep: CBEPXA0POro ANYHbIN TpaHcnopT / goporoe Takeu /
NeléBbl 06WecTBeHHbIN)

* HbIHEWHUN "KNMMaTUYECKNI Xalin" — Kak 31eMeHT NoAroToBKM oblectsa (novyemy bl U HET?) @
(

" ycunneHume akueHTa Ha agantaunn K UsmeHeHUAM K1nMaTa
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LleHTp
MaKpO3KOHOMHYECKOT0
aHa/IM3a u
KPaTKOCPOYHOro
MPOrHO3UPOBaHUA

Cracubo!

44-7 HayYHO-NIPpaKTH4YecKuu cemuHap LIMAKII
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