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UN Paris Agreement Goal: "Holding the increase in the global
average temperature to well below 2°C above pre-industrial
levels and pursuing efforts to limit the temperature increase
to 1.5°C above pre-industrial levels.”

Signed: 195 countries
Ratified: 169 countries

Russian INDC: submitted on April 1, 2015.

Russian goal: “"Limiting anthropogenic greenhouse gases in
Russia to 70-75% of 1990 levels by the year 2030 might be
a long-term indicator, subject to the maximum possible
account of absorbing capacity of forests.”

Russian Signature: April 22, 2016

Russian Ratification: not ratified yet

http://globalchange.mit.edu/



US Status

US Goal: 26-28% in 2025 relative to 2005.

Signed: April 22, 2016
Accepted (not Ratified): September 3, 2016

Withdrawal: June 1, 2017

Trump Reasons: costly for the U.S.; badly
negotiated deal; U.S. emissions are
decreasing anyway; does little for climate
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Climate Policy and Fossil-Fuel Exporters

Not many direct studies of fossil-fuel producers, but many studies,
where impacts on fossil-producing countries have stressed:

1) Cost of policy: more expensive energy
2) Loss of energy export revenue

3) Uncertainty with diversification directions

Regardless of climate policy: headwinds for oil and
natural gas producers from U.S. shale gas and tight
oil.

é ﬁl - R - 4

GLOBAL CHANGE http://globalchange.mit.edu/



Regardless of Climate Policy: LNG Export Capacity from USA

U.S. projected liquefaction capacity additions by quarter,

2017-19
billion cubic feet per day
100 11 0.7 U.S. LNG capacity:
8.0 13 | a7 2016: 2.3 Bcf/d = 0.8 Tcf = 24 becm

07 2020: 9.4 Bcf/d = 3.2 Tcf = 97 bcm
6.0 12 1

o7 |
40 0.7 |
)3 0.7 o Compare:

20 2017 additions = 1.4 2018 additions = 1.9 2019 additions = 3.8 2016 Russian EXpOFtS to Europe - 166 bcm
00 2016 Russian Exports to Germany — 46 bcm

1q17 2q17 3q17 4q17 1q18 2q18 3q18 4q18 1q19 2q19 3q19 4q19
» Existing liquefaction capacity m Liquefaction capacity additions
Natural gas trade in the AEO2017 Reference case (1980-2040)

_—_ trillion cubic feet UE?‘
€la’ g e 2016 - World
history ! projections . .
: Pipeline trade - 740 bcm
[ liquefied natural gas
(LNG) exports LNG trade — 350 bcm
4 - .
) Camada 02020
Mexico Expected LNG Capacity:
| pipeline imports from  AuStralia — 120 bcm
2 Canada (currently - 60 bcm);
4 Qatar - 110 bcm

(lifted self-imposed
moratorium for expansion)
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Tool for Analysis: MIT EPPA Model

Major goals: Representation:

Energy, economy, GHG and Global coverage,

air pollutants projections. All sectors of economy.

Non-Energy Vehicle Types

(L:i';?e%stock ICE (gasoline & diesel)| | Biofuels
Forestry Plug-in Electric Current generation
Food Battery Electric (Ethanol from
Energy Intensive Ind. Biodiesel)
Manufacturing
ﬁ\%rxlsisizl Transport fdvanced bloliel

Household Transport

——y—— E"?;’,?,‘ée oil Technologies Included
AFR Africa JPN Japan Refined oil Fossil (oil, gas, coal)
ANZ izt KOR Korea Liquid fuel from biomass Advanced NG (NGCC)
ASl Dynamichsa ~ America i ggaslhale Coal with carbon capture
N Chire” ther Eas Al Natural gas (conv., shale, tight, CBM) Feis Al RO Eaptiie
o B Electric| T
D India USA United States Synthetic gas (from coal) Hydro

Wind and solar

Biomass

Features: Theory-based; Prices are endogenous; International

Trade; Inter-industry linkages; Distortions (taxes, subsidies, etc);

GDP and Welfare effects.

Trade-off: Aggregated representation of technologies.
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Scenarios

» Reference (BAU, No Policy)

= “Paris Forever” (no additional policy after 2030)
= Paris to 2C
= Paris to 2C but Russia at BAU

= Diversification: Paris with Russia imposes 1%, 2%, or
3% tax on fossil fuel production (alt. carbon
tax) to finance education investment and
services sector
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GHG Emissions
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Target Copenhagen
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Paris targets
are not binding
for Russia



Real GDP Growth Assumptions in the Reference Scenario
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Impacts on the (5-year average) real GDP growth rates

2.5

1.5

percent

Paris Agreement.:

Negative impact of
0.2-0.3 percentage
points of GDP growth

in 2020-2030.
Al

// ¥ B = Reference
— = ParisForever

Paris2C_RussiaBAU

1 \//// = Paris2C_RussiaPolicy
0.5 AV

More stringent target
(consistent with 2C):

0 . . . . . . . Additional negative
2015 2020 2025 2030 2035 2040 2045 2050 impact of 0.3-0.5
percentage
Projections: EPPA points of GDP growth
in 2035-2050.
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Fossil Fuel Exports (Paris vs Reference)

45
40 Projections:
35 EPPA
30
W Coal
25
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© =cudeoil 2030 impact on coal exports:
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Fossil Fuel Exports (2C vs Paris)

45
40 Projections:
35 EPPA
30
m Coal
o > B Natural gas
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. = Crude Ol 2050 impact on gas exports:
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Coal Exports
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Natural Gas Exports
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An illustrative scenario: tax fossil fuel production => distribute revenue to
education => increase in labor productivity of new workers => higher
output => higher GDP growth.

Calibration: expenditure per student — OECD (2013),

education rate of return — 12% based Arabsheibani and Staneva (2012)
(i.e., for each additional representative year of support of education,
12% increase in labor productivity of a new worker).

Results: initial small decreases in GDP in 2020 (by 0.11%, 0.24%,

and 0.39% for 1%, 2%, and 3% tax, respectively), but then the robust
mcreases in GDP (by 2050 by 1.3%, 2. 7% 3.95% relative to

“no diversification”). — Manufactring

= Energy-Intensive
% Industries

/// — Agriculture&Food
&
g 2
S = —— Power Generation
-
c
3
C h an g e | N 2 2010 0 2040 2050 ~~Transport
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sectoral ’ “___ serves
Output = Fossil Fuels
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Concluding Remarks

The Paris Agreement affects Russia’s prospects for fossil fuels
exports (especially for coal exports, but natural gas exports
might also be substantially affected by the further increase in
the emission reduction goals).

Without diversification, the negative impact on real GDP
growth of Russia is 0.2-0.7 percentage points.

Potential non-ratification would not improve Russia’s position
(and likely to invite border carbon adjustment measures from
other regions).

Diversification may help, but no clear path for its
implementation.

One potential scenario: tax fossil production and invest in
education. It results in the long-term GDP gains (but short-
term loses).

é ﬁ I - R - (S 16

GLOBAL CHANGE http://globalchange.mit.edu/



Thank you

Questions or comments?
Please contact Sergey Paltsev at paltsev@mit.edu
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BocnpuaTtue Napuxckoro cornallieHus B
Poccun

- [unckyccusa no noBoay patudukaumnm

« [Jekabpb 2017 r.: OTYeT C OLEeHKOW coLManbHO-IKOHOMUYECKNX
nocneacTtenn patndukaumm NapmKXCckoro cornaleHumsd

B DHepretnueckon crpaterum P® Ha nepuon no 2035 r. MNapuxckoe
cornaweHue ynoMmHaeTcsa oaAuH pas:

«B 2016 rogy Poccunickas ®egepaumns rogrnvcasa lNapuxckoe corsalleHue
o Kaumary, rpegycmarpuBaroljee, B Tom yucsie, pa3paborky 4o 2020 roga
cTpareruy coymnasibHo-3KOHOMNYECKOIro pa3BuUTnNS C HU3KUM YPOBHEM
SIMUCCUMN MapHUKOBbIX ra3oB Ha rnnepunog 4o 2050 roga. B yensax
MUHUMU3ALNN BO3MOXXHbBIX HEraTuBHbIX MOC/IeACTBUN 4715 poccunckoro TOK
OT peasim3auynmn yKalaHHoro corsialtieHuss HeobxoanM rnpenesibHo
B3BELLUEHHbIN 1104AX04 K MPUHSATUIO TEX UJIN UHbBIX AOMOJTHUTEIbHbBIX
PEryJsiISTOPHbIX Mep o rMpPoOTUBOAEHCTBUIO UBMEHEHNSIM KJIUMATa».

 [NaBHblIe PUCKU — HE OT COBCTBEHHbIX AENCTBUIN MO COKpPaLLEHUNIO
BbIOpPOCOB, @ OT KJIUMATUYECKOWN NOJINTUKN APYTrUX CTpaH
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JkcnopTt HedpbTn (OHeprocTpaTerns PO vs

EPPA)
IKc
3Kcnopt HedTH, MAH T (SHeprocTpaterms) nopt Hegh, MaH T (EPPA)
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w KOHCEPBATHBHBIN = QUTEMHCTHYECKHI ——Reference ——Parisforever ——2CParis
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QKcnopT rasa (OHeprocTparternsa PP vs
EPPA)

JKcnopT rasa, mapa Kyb. m (SHeprocTparterus)

dKcnopT rasa, mapa Kyb. m (EPPA)

400 500
300 /
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200 /
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JkcnopT yrnsa (QHeprocTparterna PO vs
EPPA)

IKcnopT yraa, mad T (JHeprocrpateruns) 3Kcnopt yrna, maH T (EPPA)
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Poccunckmm akcnopT

paroueHHble
KaMHU U MeTanbl
3% Opyrve ToBapsl
NpesecnHa n LBU ///////F 3%
4%

MpopoBonbCcTBUE
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Mpoaykuus
XUMUYECKOMN
NPOMbILLITIEHHOCTH
7%

TonnaneHO-
3HepreTnyeckue
TOBapbl
58%

MalunHbl,
obopynoBaHue
9%

MeTannbl
10%
UcTtouHuk: @TC
B 0

GLOBAL CHANGE http://globalchange.mit.edu/




GL

Puckn gna aHeproeMkoro akcnoprta

«IKCNopT BbibpoCOB» BegyLWwUX SMUTEHTOB MUPA, MJIH T
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Puckn onsa sHeproeMkoro akcrnopTta

YrnepogoemkocTb 3kcnopTta B 2011 r., T CO2/ponn.
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PUcKkmn TexHonorm4eckom oTctanocTu

Pa3BuTme MHOMMX BUOOB «3e/IeHbIX» TEXHOJIOMMU
OCTaeTCcd BHe cTpaTermm 3aKOHOMMUYEeCKOro pa3BuTuS
Poccuum

— Uenb no BU3: 4,5% npoussoactea anekTposaHeprum Kk 2020 r.
3aMeHeHa Ha 2,5% u, BeposATHO, Aa)ke B TaKOM Buae He byaeT
BbINOJ/IHEHA

— Uenb no sHeproeMKoCcTn 3KOHOMUKWN: CHUXXeHune Ha 40% mexay
2007 n 2020 rr. (3aMeHeHa Ha CHUXeHune Ha 44% mexay 2005
n 2030 rr.) - ®UHaAHCMpPOBAHUE CBEPHYTO

— Smart grids, anekTpoMobunnmn — HET HKU Leneun, HM cTpaTernm
pPa3BUTUS

http://globalchange.mit.edu/




YTto penatb?

« Heobxoanma pa3paboTka HOBOU CTpaTermm

Pa3BUTUA CTPAHDbI (npumep - ctpaTerus Vision 2030 B
CaypoBsckon Apasun)

— HunskoyrnepoaHoe passutune
* MeXxaHW3Mbl CTUMYJIMPOBAHNA COKpaLLeHNS BbIOpOCOB
« MexaHn3Mbl pa3BUTUSA HU3KOYIr1epoaHbIX TEXHOIOM M
— ApanTtauusa K TpeM BMAaAM PUCKOB:
* PUCKM 3HepreTnMyecKkoro aKcnopTa
* Pnuckun ona akcnopTepoB 3HEProeMKoum npoayKumu
* PUCKWM TeXHONOrMYeckoro oTcraBaHm4
— AnBepcndumkayums 3KOHOMUKN
* [1ONCK HOBbIX KOHKYPEHTHbIX NPENMYLLECTB
« MexaHWU3Mbl NO44EPXKKU COOTBETCTBYHOLWMX NPON3BOACTB

GLOBAL CHANGE http://globalchange.mit.edu/



Cnacnoo 3a BHUMaHue!

imakarov@hse.ru

HALMOHANbHbLIN NCCNEAOBATENBLCKUW
YHUBEPCUTET



Supporting slides
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Data Source: BP (2017), ITC (2017)

00 - — Major Impacts on
%0 Long-Term (20-30
- | A
e Production gas,
£ 200 - Exports EU demand,
150 T ———— Asian demand,
100 Russian transport
50 infrastructure,
0 . . . . Climate policies.
2012 2013 2014 2015 2016

2016 Export Shares:
Korea — 15%, Japan— 11%; China — 10%, Turkey — 7%, UK — 7%, Ukraine — 6%,
Netherlands — 6%, Germany - 5%, Taiwan — 5%.

EU as a bloc — 33%.
Source: ITC (2017)
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millions cubic metres

Matural Gas
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2016 Exports:

Russia — 205 bcm, Qatar — 125 bcm, Norway — 116 bcm; Canada
bcm, Australia — 57 bcm.

2016 Production:

USA — 749 bcm, Russia — 580 bcm, Iran - 202 bcm, Qatar — 181
bcm, China — 138 bcm, Norway — 117 bcm, Saudi Arabia — 109 bem.

Figure Source: Central Bank of Russia (2017)

Major Impacts on
Long-Term (20-30
years) Prospects:
EU policy, LNG,
Asian demand,
Cost of US gas,
Climate policies.

— 83 bcm, USA — 65

bcm, Canada — 152

Source: BP (2017)
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Projections:

Qil Price EPPA
S/barrel

2015 2020 2025 2030 2035 2040 2045 2050
Reference 52 57 62 66 70 73 76 79
Paris Forever 52 55 58 59 62 65 66 68
Paris to 2C 52 55 58 59 59 58 57 55
Percent change in GDP relative to Reference

2020 2025 2030 2035 2040 2045 2050

ParisForever -0.92 -2.47 -4.05 -5.12 -5.92 -6.22 -6.64
Paris2C_RussiaBAU -0.92 -2.47 -4.05 -7.32 -9.82 -11.49 -12.94
Paris2C_RussiaPolicy -0.92 -2.47 -4.05 -7.02 -9.68 -11.62 -13.42
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