S SFOC

Solutions for Our Climate

A dolL 2| 2F HEE=tE Ato]2] B

AfEHHOl 7|42 M (Solutions for Our Climate)
2122)
OT

2018'd 10 22¢

Copyright © 2016 SFOC Inc. All rights reserved.



Lazard?| S22 H7HLCOE) &4 Ver. 11.0 (2017. 11.)

0] 2]0j| 5 zH-Hof|L 2] 2] 7tA B =0 Ciiet k2= AE U0 F45] TECE

Unsubsidized Levelized Cost of Energy Comparison

Certain Alternative Energy generation technologies are cost-competitive with conventional generation technologies under some scenarios,;
such observation does not take into account potential social and environmental externalities (e.g., social costs of distributed generation,
environmental consequences of certain conventional generation technologies, etc.), reliability or intermittency-related considerations (e.g.,
transmission and back-up generation costs associated with certain Alternative Energy technologies)
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Unsubsidized Levelized Cost of Energy—Wind & Solar PV (Historical)

Over the last eight years, wind and solar PV have become increasingly cost-competitive with conventional generation technologies, on an
unsubsidized basis, in light of material declines in the pricing of system components (e.g., panels, inverters, racking, turbines, etc.), and
dramatic improvements in efficiency, among other factors
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Average annual final investment decisions for new coal-fired power capacity
World Energy Investment 2017
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HIH EH.20]| Cist EAF 24U (New Energy Outlook 2017)

($ trillion - 2016 real)
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86%

=X : Bloomberg New Energy Finance, New Energy Outlook 2017
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UNITED

NATIONS
Distr
Framework Convention LIMTEED
on (limate (hange FCCCICP/2009/L.7
18 December 2009

Ongnal : ENGLISH

CONFERENCE OF THE PARTIES
Fifteenth session
Copenhagen, 7-18 December 2009

Agenda item 9
High-level segment

Draft decision -/CP.15

Proposal by the President

Copenhagen Accord

The Heads of State, Heads of Government, Ministers, and other heads of delegation
present at the United Nations Climate Change Conference 2009 in Copenhagen,

In pursuit of the ultimate objective of the Convention as stated in 1ts Article 2,
Being guided by the principles and provisions of the Convention,
Noting the results of work done by the two Ad hoc Working Groups,

Endorsing decision x/CP.15 on the Ad hoc Working Group on Long-term Cooperative Action
and decision x/CMP.5 that requests the Ad hoc Working Group on Further Commitments of Annex I
Parties under the Kyoto Protocol to continue its work,

Have agreed on this Copenhagen Accord which 15 operational immediately.

1. We underline that climate change 15 one of the greatest challenges of our time. We
mphansemuskmgpohhcalwﬂtomgmﬂy bat climate ch in d with the principle of
common but differentiated responsibilities and respective capabilities. To achieve the ultimate objective
of the Convention to stabilize greenhouse gas concentration in the atmosphere at a level that would
prevent dangerous anthropogenic interference with the climate system we shall recogmizing the
scientific view that the increase in global temperature should be below 2 degrees Celsms, on the basis of
equity and in the context of sustainable development, enhance our long-term cooperative action to
combatclimatechznge We recognize the critical impacts of climate change and the potential impacts of
tries particularly vulnerable to its adverse effects and stress the need to
estabhshacomprehensweadapﬂﬂonpmgmmmchdmgmﬁemahmzlsuppoﬁ
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COP15
COPENHAGEN

UN CLIMATE CHANGE CONFERENCE 2009
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14 of the more important countries out of the 102 sending submissions in response
to the Copenhagen Accord between Dec. 2009 and February 2010.
(‘_* USCAN

CLIMATE ACTION NETWORK

Source: hup; See notes.

Country.  Dete by 2020 Base Year  Type  Scale (+/-) Total GHGs /capita (coxq
. . 27 ) —— o ’
Australia 2'(" A 5t0 25% 2000 ; 3_2849‘;/; A:o 1.30%
Brazil 12729 36.1t0 N/A +6.4 to 6.6%
hed g 38.9% )‘ > +1.7%
i~ Canada 130 17% 2005 5 +0.25% 1.86%
- China wBo 401045%  N/A J 16.64%
- EUen 127 20%/30% 1990 i -20%/ - 11.69%
30%
e India 129 20% to 2005 4.32%
w— 2010 259,
M Indonesia 172 26% N/A » +22% 4.73%
™ Japan 2‘3’-;% 25% 1990 i -25% 3.14%
I ‘l Mexico 131 30% N/A );. +19.8% 1.58%
mm Rusia gl 151025% 199 $  15025%  464%
& 1/12 [
@ Singapore J1*  Tto11% N/A );. ++- 5214; :/2 0.11%
H 1/5
S. Africa VS 34% N/A );' +48.2% 0.98%
‘e’ S.Korea 1230 30% N/A ":. +63.9% 1.3%
B= Us 128 17% 2005 = -3.67% 15.78%
— 2010 '
— ;
]

WEmission Reductions. A target which reduces a country's overall greenhouse gas emissions.

2" Business As Usual (BAU). A commitment to reduce emissions from the most plausible projection
of the future if climate-friendly actions were not taken.

Carbon intensity. How much fossil fuels you have to burn to produce an economic unit.

Reduction Reduction Reduction On 1990  Share of Worlds CO; Emissions
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U.S. dry natural gas production
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Global crude oil, LNG, and natural gas prices PN
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Source: US Energy Information Administration (https://www.eia.gov/todayinenergy/detail.php?id=23132)
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2015: Solar is 1% of
global electricity

How Cheap Can Solar Get?

0.10 ‘
This is a future model of solar prices.
When solar reat.:h.es 2% of 2015 Assumes 16% cost reduction of new solar electricity per doubling of scale.

0.09 a4 a global electricity demand Solar oS Uheubsdaed.
e ®e o, ‘ Natural gas prices do not include carbon pollution externalities.
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2020? 2028? 2035?
0.01
5 Doublings, from 200GW in 2015 to 6,400 GW at a future point. 20 years? Difficult to Estimate.
0.00 -
200 400 800 1600 3200 6400

Cumulative Worldwide GW of Solar Deployed
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Source: http://rameznaam.com/2015/08/10/how-cheap-can-solar-get-very-cheap-indeed/
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Global Wind Power Cumulative Capacity (Data:GWEC)
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Source: https://en.wikipedia.org/wiki/Renewable _energy
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U.S. electric power carbon dioxide emissions (2000-2013)
million metric tons (MMmt) of carbon dioxide

3000 If demand growth had remained
- near 2% and carbon intensity fixed
2 800 at 2005 levels, emissionswould

have been 2,817 MMmt

2 600 2005 Lowerdemand growth alone
’ 2417 MMmt reduced emissions by 402 MMmt
2,400 Switching among fossil fuels further
reduced emissions by 212 MMmt
2,200 Adding noncarbon sourcesreduced
emissions by 150 MMmt
2,000 After these reductions,
actual carbon dioxide emissions
1.800 in the power sectorwere
1) 2,053 MMmtin 2013.
0 ! |l 1 Ll 1 L\l 1 1 Ll 1 1 I Ll 1
2000 2005 2010 2013 éi

Source: EIA (re-quoted from Rick Duke, “US Climate Change Policy and Progress Toward Our 2020 Target”)
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Carbon emissions from
Billicns of metric icns
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UNITED STATES

INDIA

S
\__RUSSIA __

energy consumption

Mr. Obama’s
pledge to China
Would cut
emissions by 26
percent to 28
percent from 2005
levels by 2025

< China’s pledge
Plan to have carbon
dioxide emissions
peak “around 2030"

Targets pledged by ‘4
Mr. Obama in 2009
U.N. accord.

1980 1990

2000 2010 2020

2030

2040 2050

Source: New York Times http://www.nytimes.com/interactive/2014/11/12/world/asia/climate-goals-pledged-by-us-and-china-2.html?_r=1
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