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Copenhagen!must!lock"in!commitments!at!or!above!the!high"end!of!the!current!

proposal!range!in!order!to!preserve!the!possibility!of!limiting!warming!to!2!C.!
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A(#A#0-.0&+#$.;&"*&(-40*;&-"#5*&%D*&+$((*:%&D4?DI*:;&#C&%D*&(-:?*&-:;&%D*&8&[%&?-A&+#$.;&
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The!low"end!of!the!proposal!range!would!risk!permanently!losing!the!opportunity!

to!limit!warming!to!2!,!and!exposing!the!world!to!unacceptable!climate!risks.!
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Achieving!the!high"end!of!proposed!mitigation!range!will!require!strong!financial,!
technology,!and!capacity!building!support!for!developing!country!action.!
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Copenhagen!must!produce!a!‘review!and!ratchet’!mechanism!that!raises!ambitions!

and!closes!any!remaining!gap!to!a!2!C!pathway!by!no!later!than!2015.!
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40&(*-+D*;H&%D*(*&K4..&0%4..&"*&-&8&[%&?-A&"*%K**:&KD-%&40&-+D4*5*;&4:&,#A*:D-?*:&-:;&-&_8Q&
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?.#"-.&+.47-%*&:*?#%4-%4#:0G&\$(&-:-./040&40&#C&-..&A(#A#0-.0&-0&#C&_%D&=*+*7"*(&BQQ@H&-:;&
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0$AA#(%G&&9%&0D#$.;&-.0#&"*&:#%*;&%D-%&%D40&-:-./040&4:+.$;*0&$:4.-%*(-.H&;#7*0%4+&A#.4+4*0&
-:;&A(#A#0-.0&C#(&a:-%4#:-../&-AA(#A(4-%*&74%4?-%4#:&-+%4#:0X&7-;*&"/&;*5*.#A4:?&
+#$:%(4*0&%D-%&7-/&#(&7-/&:#%&"*&C#(7-../&4:+.$;*;&-0&+#774%7*:%0&4:&-:&4:%*(:-%4#:-.&
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!0&*-+D&+#$:%(/X0&A#.4+4*0&-:;&A(#A#0-.0&-(*&C#(7$.-%*;&4:&;4CC*(*:%&K-/0H&%D*&-:-./040&D-0&
(*J$4(*;&4:%*(A(*%-%4#:0&-:;&-00$7A%4#:0&%D-%&*:-".*&%D*&A#.4+4*0&-:;&A(#A#0-.0&%#&"*&A$%&
#:&-&+#77#:&"-040&C#(&-00*007*:%&-:;&+#7A-(40#:G&'(#)*+%&,-%-./0%&K*.+#7*0&C**;"-+F&
#:&%D*0*&4:%*(A(*%-%4#:0&-:;&-00$7A%4#:0&-:;&;*%-4.&#:&%D*7&+-:&"*&C#$:;&4:&%D*&
-AA*:;4+*0&%#&%D40&"(4*C4:?&A-A*(G&>$(%D*(7#(*H&:#%&-..&A-(%4*0&%#&%D*&LR>,,,&D-5*&+#7*&
C#(K-(;&K4%D&A(#A#0-.0&-:;&0#7*&+#$:%(4*0&7-/&7#;4C/&%D*4(&A(#A#0-.0&4:&%D*&+#$(0*&#C&
%D*&:*?#%4-%4#:0G&'(#)*+%&,-%-./0%&K4..&+#:%4:$*&%#&(*C4:*&-:;&$A;-%*&%D40&-:-./040&;$(4:?&
%D*&,#A*:D-?*:&0$774%
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C$(%D*(&(*;$+*;&;$(4:?&%D*&+#$(0*&#C&%D*&,#A*:D-?*:&:*?#%4-%4#:0H&-:;&-:/&(*7-4:4:?&?-A&
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7400*;G&

& 1 The 1.1 Gt of abatement from developed countries is on top of 1.5 Gt of reduction as a result of the economic crisis 
Source: McKinsey Global GHG Abatement Cost Curve v2.0; Project Catalyst analysis

Exhibit 1 – Emissions under current proposals
Gt CO2e per year, 2020
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1. Revised estimates suggest that post-downturn BAU emissions in 2020 
might be closer to 58 Gt than the original Project Catalyst estimate of 61 
Gt. This is caused by a 1.5 Gt reduction due to the economic downturn 
and a 1.5 Gt reduction due to revised estimates of emissions from 
deforestation and anthropogenic peat emissions.  In order for the world to 
start down a path to 450 ppm or better, an additional 14 Gt of reductions 
in annual CO2e emissions are needed in 2020 versus BAU, requiring year-
on-year cuts in emissions beginning in 2010. 

\$(&-00*007*:%&#C&+$((*:%&A#.4+4*0&-:;&A(#A#0-.0&"*?4:0&K4%D&-:&*0%47-%*&#C&Y!L&
*74004#:0&^A(#)*+%*;&*74004#:0&A*(&/*-(&#:&%D*&"-040&#C&*+#:#74+&%(*:;0&-:;&-+%$-.&#(&
A.-::*;&74%4?-%4#:&-+%4#:0&%D-%&K*(*&F:#K:&-%&%D*&%47*&#C&%D*&-:-./040G_&'(#)*+%&,-%-./0%i0&
#(4?4:-.&*0%47-%*&#C&Y!L&0D#K0&*74004#:0&(404:?&C(#7&_Z&[%&4:&BQQ8&%#&ZW&[%&4:&BQBQ&
S23D4"4%&BTG&b*+*:%&*54;*:+*&0$??*0%0&%D-%&?.#"-.&Y!L&*74004#:0&74?D%&"*&$A&%#&1&[%&.#K*(&
;$*&%#&%D*&*CC*+%&#C&%D*&*+#:#74+&;#K:%$(:H&-0&K*..&-0&.#K*(&*0%47-%*0&C#(&;*C#(*0%-%4#:&
-:;&-:%D(#A#?*:4+&A*-%&*74004#:0G8&MD40&K#$.;&(*;$+*&%D*&?-A&"*%K**:&Y!L&*74004#:0&
-:;&%D*&_8Q&AA7&A-%DK-/&C(#7&Wf&[%&%#&W_&[%&4:&BQBQG&
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Exhibit 2 – Global GHG emissions
Gt CO2e per year
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Source: Global Insight GDP forecasts from 2007 and 2009; McKinsey Global GHG Abatement Cost Curve v2.0 &
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Exhibit 4 – Effect of economic downturn on developed and developing 
world emissions
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2. We estimate that the cumulative effect of current abatement proposals 
(taking into account firm commitments and additional proposals) would 
result in emissions of 49–54 Gt per year in 2020. The extent to which this 
range is realised depends on whether potential commitments (such as the 
EU 30 per cent cut versus 1990 or US 17 per cent cut versus 2005) get 
translated into policy and actual performance. 

\$(&-:-./040&+#5*(0&-"-%*7*:%&A(#A#0-.0&%D-%&D-5*&*4%D*(&"**:&+#774%%*;&%#&04:+*&BQQ<&
S-+%4#:0&%-F*:&"*C#(*&%D*:&-(*&4:+.$;*;&4:&%D*&Y!L&C#(*+-0%T&#(&%D#0*&%D-%&D-5*&"**:&
A(#A#0*;&4:&%D*&($:I$A&%#&%D*&L:4%*;&R-%4#:0&,.47-%*&,D-:?*&,#:C*(*:+*&4:&,#A*:D-?*:&
S,\'W8TG&MD*&-00*007*:%&0D#K0&%D-%&4C&-..&+#$:%(4*0&K#$.;&*:-+%&%D*4(&7#0%&-7"4%4#$0&
A(#A#0-.0H&BQBQ&*74004#:&.*5*.0&-C%*(&-"-%*7*:%&+#$.;&"*&_@&[%&S+#7A-(*;&%#&Y!L&
*74004#:&.*5*.0&#C&8<^ZW&[%TGZ&&25*:&%D*&D4?DI*:;&#C&A(#A#0-.0H&D#K*5*(H&K#$.;&.*-5*&-&?-A&
#C&8&[%&(*.-%45*&%#&%D*&__&[%&:**;*;&C#(&-&_8Q&AA7&A-%DK-/G&

MD*&;*%-4.0&#:&%D*&+#774%7*:%0&-:;&A(#A#0-.0&-00*00*;&-(*&A(#54;*;&4:&!AA*:;43&9kG&MD*&
-:-./040&A(#54;*0&-&(-:?*&#C&A#%*:%4-.&#$%+#7*0G&

! Low!case!scenarioN&M-F4:?&#:./&C4(7&+#774%7*:%0&4:%#&-++#$:%H&-::$-.&*74004#:0&
K#$.;&"*&8_&[%&4:&BQBQG&MD40&K#$.;&-7#$:%&%#&-&(*;$+%4#:&#C&;*5*.#A*;&+#$:%(/&
*74004#:0&"/&1&A*(&+*:%&"*.#K&W@@Q&.*5*.0&"/&BQBQ&-:;&"/&f&A*(&+*:%&"*.#K&Y!L&C#(&
;*5*.#A4:?&+#$:%(4*0G&9:&%D40&0#I+-..*;&.#K&+-0*&0+*:-(4#H&#:./&(*.-%45*./&C4(7&
;*5*.#A*;&+#$:%(/&+#774%7*:%0&S*G?GH&2L&%-(?*%&#C&BQ&A*(&+*:%&"*.#K&W@@Q&"/&BQBQT&
-:;&;*5*.#A4:?&+#$:%(/&4:4%4-%45*0&%D-%&D-5*&"**:&*:-+%*;&%D(#$?D&:-%4#:-.&A#.4+/&S*G?GH&
Y(-g4.X0&7#(*&0%(4:?*:%&"4#C$*.0&A*:*%(-%4#:&%-(?*%0T&D-5*&"**:&%-F*:&4:%#&-++#$:%G&MD*&
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_8Q&AA7&A-%D&"/&-&K4;*&7-(?4:G&

! High!case!scenarioN&9:&%D*&D4?D&+-0*&0+*:-(4#H&C$(%D*(&A#%*:%4-.&A(#A#0-.0&-(*&-.0#&
%-F*:&4:%#&-++#$:%&-%&%D*4(&7#0%&-7"4%4#$0&4:%*(A(*%-%4#:G&L:;*(&%D40&0+*:-(4#H&BQBQ&
-::$-.&*74004#:0&K#$.;&"*&_@&[%&4:&BQBQG&MD40&%(-:0.-%*0&4:%#&;*5*.#A*;&+#$:%(/&
*74004#:0&4:&BQBQ&%D-%&K#$.;&"*&W<&A*(&+*:%&"*.#K&W@@Q&.*5*.0G&=*5*.#A4:?&+#$:%(/&
*74004#:0&K#$.;&"*&W1&A*(&+*:%&"*.#K&Y!L&4:&BQBQG&MD*0*&*74004#:&(*;$+%4#:0&
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.##AD#.*0&+#$.;&-..#K&+#$:%(4*0&%#&D4;*&dLdL,>&*74004#:0G&!:-./040&"/&2+#C/0&-:;&,.47-%*&
!:-./%4+0H&*3-74:4:?&%D*&*CC*+%&#C&%D*&4:+.$04#:&#C&*74004#:0&(*;$+%4#:0&+(*;4%0&-:;&;*"4%0&
C(#7&dLdL,>&-:;&%-F4:?&4:%#&-++#$:%&4:;454;$-.&+#$:%(/&A(*C*(*:+*0&#:&A#%*:%4-.&
-++#$:%4:?&($.*0H&0D#K0&%D-%&%D*&*74004#:0&(*;$+%4#:&47A.4*;&"/&%D*&D4?DI*:;&#C&
;*5*.#A*;&+#$:%(/&%-(?*%0&(*.-%45*&%#&W@@Q&+#$.;&"*&-0&.#K&-0&W_l&S+#7A-(*;&%#&W@l&
K4%D&%D*&*CC*+%&#C&dLdL,>&+(*;4%0&*3+.$;*;TfG&MD40&;40+(*A-:+/H&4C&:#%&(*0#.5*;H&+#$.;&.*-;&
%#&W&[%&#C&*3%(-&*74004#:0&$:;*(&%D*&0-7*&0*%&#C&%-(?*%0G&

d-0%H&%D*&!004?:*;&!7#$:%&L:4%&S!!LT&0$(A.$0&%D-%&*340%0&4:&0#7*&!::*3&9&+#$:%(4*0&S-.0#&
F:#K:&-0&mD#%&-4(nT&-.0#&D-0&%D*&A#%*:%4-.&#C&(*;$+4:?&%D*&-"-%*7*:%&(*0$.%0&#C&+#774%%*;&
-:;&-::#$:+*;&A(#A#0-.0H&4C&%(*-%*;&4:-AA(#A(4-%*./G&

&

3. To reduce emissions to 44 Gt in 2020 (the emission level consistent with a 
450 ppm pathway), developed and developing countries would need to cut 
emissions by a further 5 Gt, even in the high case scenario that marks the 
high-end of current proposals.  Significant international financial support 
will be required in all scenarios to cover incremental costs in developing 
countries. 

9:&-&A(*54#$0&A-A*(&'(#)*+%&,-%-./0%&A$%&C#(K-(;&-&C(-7*K#(F&C#(&C-4(./&-..#+-%4:?&*74004#:&
(*;$+%4#:0&%D-%&(*+#:+4.*0&%D*&:**;&C#(&*J$4%/&"*%K**:&%D*&;*5*.#A*;&-:;&;*5*.#A4:?&
K#(.;&-:;&%D*&:**;&%#&74:474g*&%D*&?.#"-.&+#0%0&#C&[h[&*74004#:&(*;$+%4#:0G<&&MD40&
C(-7*K#(F&S"-0*;&#:&-&Y!L&#C&ZW&[%T&0$??*0%0&%D-%&%D*&;*5*.#A*;&K#(.;&0D#$.;&(*-.40*&4%0&
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4. The low-end of current proposals are more consistent with a 550 ppm (or 
more) pathway and with temperature increases of 3°C or more. 
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Exhibit 6 – Potential emission paths
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5. The possibility of ‘catching up’ after 2020 is sometimes discussed as an 
alternative to early action. Our analysis shows that due to lock-in to high 
carbon infrastructure and a scarcity of additional abatement opportunities 
such an option would be extremely expensive and practically unattainable. 
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Detailed Findings 
 

Exhibit 7 – The implications of a slow start

Gt CO2e

Source: McKinsey Global GHG Abatement Cost Curve v2.0; CROADS; Project Catalyst analysis
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+#:;$+%*;&-&;*%-4.*;&-:-./040&#C&7$.%4A.*&"-0*.4:*0&4:&%D*&A$".4+&;#7-4:&S23D4"4%&<T&-:;&
+#:+.$;*;&%D-%&#$(&"-0*.4:*&.4*0&K4%D4:&%D*&(-:?*&#C&#%D*(&*0%47-%*0&#C&BQBQ&Y!L&
*74004#:0G&

&&

1 Where non-McKinsey projections are without LULUCF and international bunkers, McKinsey 2020 estimates for these elements are added for 
comparability. Assumption: 2005 split between domestic and international air and sea applies in 2020 across all countries

2 Common POLES-IMAGE baseline (van Vuuren et al. 2003, 2006)
3 Updated IMAGE/TIMER implementation of the IPCC-SRES B2 scenario (van Vuuren et al. 2007)

Source: den Elzen and Hoehne, 2008; IEA; Project Catalyst analysis

2020 BAU1

Gt Potential reasons for differences across model outputsModel name

IPCC A1F 2001 6759

WEO 2008 54

52

IPCC A2 2001

49

CPI 20032 6152

51

Stern 54-55

Update IPCC B23

61

58

McKinsey 61

WEO 2009

52

Other sectors
LULUCF
International bunkers

Includes doubling of price of fossil fuel and faster investment in energy efficiencies leading 
to lower emissions than WEO 2007. Includes LULUCF and international bunkers

Rapid and successful economic development, in which regional average income per 
capita converge. Strong commitment to market-based solutions

Characterized by lower trade flows, relatively slow capital stock turnover, and slower 
technological change. Economic growth is uneven.

Continued process of globalisation, medium technology development and a strong 
dependence on fossil fuels

Effective national and local policy influenced by environmentally aware citizens, 
intermediate economic development, continuous population growth

Incorporates all climate, energy security and economic recovery policies up to Sept. 2009. 
Assumes subsidies on fossil fuels will be gradually reduced globally. Includes LULUCF 
and international bunkers.

Includes anthropogenic peat emissions; uses WEO 2007 baseline assumptions for most 
emission calculations

Aggregate model incorporating WEO 2008. Includes LULUCF and international bunkers

Exhibit 8 – Comparison of business as usual scenarios
Gt CO2e, 2020
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MD*&%#%-.&47A-+%&#C&+#774%7*:%0H&%D-%&40&%D*&-"-%*7*:%&4:&BQBQ&-0&47A.4*;&"/&+$((*:%&
A(#A#0-.0H&D-0&%D*:&"**:&+-.+$.-%*;&"-0*;&#:&%D*&#(4?4:-.&'(#)*+%&,-%-./0%&Y!L&#C&ZW&[%H&
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Appendix III – A contribution framework 
based on a 25 per cent reduction target 
for developed countries in 2020 
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9',,X0&(*+#77*:;*;&B8^_Q&A*(&+*:%&(*;$+%4#:&%-(?*%H&%D*/&K#$.;&?*:*(-%*&-:&#CC0*%&
;*7-:;&#C&1&[%&"/&BQBQG&MD40&K#$.;&.*-5*&Z&[%&%#&"*&C$:;*;&"/&A$".4+&C4:-:+*&0#$(+*0&
0$+D&-0&4:%*(:-%4#:-.&%(-:0A#(%&.*54*0H&+#:+*004#:-.&;*"%&-:;&C$:;0&C(#7&A$".4+&+#CC*(0G&

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
WW&&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQG&
WB&&'(#)*+%&,-%-./0%H&6+-.4:?&LA&,.47-%*&>4:-:+*&^&>4:-:+*&Y(4*C4:?&'-A*(H&6*A%*7"*(&BQQ@&&

SKKKGA(#)*+%I+-%-./0%G4:C#TG&
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Appendix IV – Country proposals 

23D4"4%&@&0D#K0&%D*&#$%+#7*0&#C&-:-./040&A*(&+#$:%(/H&"#%D&4:&-"0#.$%*&%*(70&S[%T&-:;&
7-AA*;&-?-4:0%&*4%D*(&-&"-0*&/*-(&S;*5*.#A*;&+#$:%(4*0T&#(&%D*&#(4?4:-.&'(#)*+%&,-%-./0%&
Y!L&S;*5*.#A4:?&+#$:%(4*0TW1G&>$(%D*(&;*%-4.&#:&4:;454;$-.&A(#A#0-.0&K4%D4:&*-+D&+#$:%(/&
+-:&"*&C#$:;&4:&%D*&0$"0*J$*:%&*3D4"4%0G&a\%D*(&+#$:%(4*0X&4:+.$;*0&Y*.-($0H&,(#-%4-H&
9+*.-:;H&d4*+D%*:0%*4:H&P#:-+#H&R*K&o*-.-:;H&R#(K-/H&6K4%g*(.-:;H&M$(F*/&-:;&LF(-4:*G&

1 Excluding LULUCF
2 Includes international aviation and maritime emissions and non-Annex I domestic aviation and maritime emissions. Annex I domestic 

aviation and maritime emissions are included in country totals
Source: McKinsey Global GHG Abatement Cost Curve v2.0; Project Catalyst analysis

Country/Region vs. 19901 vs. 20051Gt Gt

Country/Region vs. BAUGt Gt

2.10.0• Transport Air & Sea2

0.2 14.5• Other countries

~0.0 -1%0.6
0.2 -30%0.6• South Korea
0.0 0%2.8• Indonesia

~0.0 -6%0.8• Mexico
0.3 -9%3.0• India
0.1 -5%2.6• Brazil

-13%12.21.7

• South Africa

• China

+27%-19%0.2 2.7• Russia • 20% reduction below 1990 inc. LULUCF
-10%+14%0.1 0.5• Australia • 5% reduction below 2000 inc. LULUCF
-17%+3%0.2 0.6• Canada • 20% reduction below 2006 inc. LULUCF
+7%+24%0.3 7.6• United States • Various initiatives; see below

-14%-8%0.4 1.2• Japan • 15% reduction below 2005 inc. LULUCF
-13%-20%4.51.2• EU27 • 20% reduction below 1990 exc. LULUCF

Announced targets/initiatives
Emissions after abatement
(low case)

Abatement 
(low case)

• Various recently confirmed domestic 
actions; see below for details

Gt CO2e, 2020

Exhibit 9a – Outcomes from country proposals (low case)

1 Excluding LULUCF
2 Does not include the 0.7Gt set-aside for forestry under the ACES Act
3 Includes international aviation and maritime emissions and non-Annex I domestic aviation and maritime emissions. Annex I domestic 

aviation and maritime emissions are included in country totals
Source: McKinsey Global GHG Abatement Cost Curve v2.0; Project Catalyst analysis

• Transport Air & Sea3 2.10.0
• Other countries 14.30.4

• South Africa -12%0.50.1
• South Korea -30%0.60.2
• Indonesia -41%1.71.2
• Mexico -21%0.70.2
• India -19%2.70.6
• Brazil -39%1.71.1
• China -13%12.21.7

• Russia +19%-24%2.50.3• 25% reduction below 1990 inc. LULUCF
• Australia -25%-5%0.40.2• 15% reduction below 2000 inc. LULUCF
• Canada -17%+3%0.60.2• See low case assumptions
• United States2 -14%0%6.11.8• 17% reduction below 2005 inc. LULUCF
• Japan -29%-24%1.00.6• 25% reduction below 1990 inc. LULUCF
• EU27 -22%-28%4.01.7• 30% reduction below 1990 inc. LULUCF

• Various proposed domestic actions; see 
below for details

Gt CO2e, 2020

Exhibit 9b – Outcomes from country proposals (high case)

Country/Region vs. 19901 vs. 20051Gt Gt

Emissions after abatement
(high case)

Abatement 
(high case)

Country/Region vs. BAUGt Gt

Announced targets/initiatives

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
W1&&L:-;)$0%*;&"-0*.4:*&*74004#:0&C#(&%D*&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQ&
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W W@@Q&*74004#:0&0#$(+*N&LR>,,,
B 6#$(+*N&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQj&'(#)*+%&,-%-./0%&-:-./040j&9:+.$;*0&;#7*0%4+&%(-:0A#(%&-4(&-:;&0*-&*74004#:0&
1 23+.$;4:?&dLdL,>&04:F0

! BQBQ&*74004#:0&(*;$+%4#:&%-(?*%&#C&1Ql&"*.#K&W@@Q
– 9:+.$;*0&dLdL,>
– ,#:;4%4#:-.&#:&m?.#"-.&-+%4#:n

WHZ8Wh4?D&(-:?*&#C&LR>,,,&
0$"74004#:High!case

Stated!target AbatementSource
! BQBQ&*74004#:0&(*;$+%4#:&%-(?*%&#C&BQl&"*.#K&W@@Q

– 23+.$;*0&dLdL,>
WHW@8!;#A%*;&"/&.*?40.-%4#:

Low!case

BAU2 Emissions!after!abatement32020!emissions!reduction!vs.!1990!(excluding!LULUCF)1

8HZ_Z
8HZ_Z

_H_8W
1H@@8

IBQl
IB<l

! d#K&+-0*
! h4?D&+-0*Summary

EU27

High!case
! BQBQ&*74004#:0&(*;$+%4#:&%-(?*%&#C&B8l&"*.#K&W@@Q

– 9:+.$;*0&dLdL,>
– ,#:;4%4#:-.&#:&m?.#"-.&-+%4#:n

8ZW\CC4+4-.&-::#$:+*7*:%&
$:;*(&+$((*:%&
?#5*(:7*:%

W W@@Q&*74004#:0&0#$(+*N&LR>,,,
B 6#$(+*N&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQj&'(#)*+%&,-%-./0%&-:-./040j&9:+.$;*0&;#7*0%4+&%(-:0A#(%&-4(&-:;&0*-&*74004#:0&
1 23+.$;4:?&dLdL,>&04:F0

BAU2 Emissions!after!abatement32020!emissions!reduction!vs.!1990!(excluding!LULUCF)1

Low!case
! BQBQ&*74004#:0&(*;$+%4#:&%-(?*%&#C&W8l&"*.#K&BQQ8

– 9:+.$;*0&dLdL,>
1Z8\CC4+4-.&-::#$:+*7*:%&

$:;*(&A(*54#$0&
?#5*(:7*:%

Stated!target Source Abatement

I<l
IB_l

WH81B
WH81B

WHWZf
@fW

! d#K&+-0*
! h4?D&+-0*Summary

Japan

W W@@Q&*74004#:0&0#$(+*N&LR>,,,
B 6#$(+*N&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQj&'(#)*+%&,-%-./0%&-:-./040j&9:+.$;*0&;#7*0%4+&%(-:0A#(%&-4(&-:;&0*-&*74004#:0&
1 23+.$;4:?&dLdL,>&04:F0

Low!case

Summary
pB_l
Ql

fH<_W
fH<_W

fH88Z&
ZHQZ8&

! d#K&+-0*
! h4?D&+-0*

High!case
WHfff! BQBQ&*74004#:0&(*;$+%4#:&%-(?*%&#C&Wfl&"*.#K&BQQ8

– !00$7*;&%#&4:+.$;*&-+%4#:0&7*:%4#:*;&-"#5*&4:&.#K&
+-0*

!7*(4+-:&,.*-:&2:*(?/&
-:;&6*+$(4%/&!+%

qfQKa"BOOM!!The!Power!of!
Appliance!Standards,!
!7*(4+-:&,#$:+4.&C#(&-:&
2:*(?/I2CC4+4*:%&
2+#:#7/H&e$./&BQQ@

! M4?D%*:4:?&-AA.4-:+*&0%-:;-(;0&-:;&*3A-:;4:?&%D*4(&
+#5*(-?*

q8Q! !"-%*7*:%&-+D4*5*;&%D(#$?D&*+#:#74+&0%47$.$0&"4.. !7*(4+-:&b*+#5*(/&-:;&
b*4:5*0%7*:%&!+%

WZ8! 6*%%4:?&%-(?*%&C#(&+-(0H&d=k0&-:;&P=k0&%#&7**%&+#7"4:*;&
-5*(-?*&*74004#:0&#C&B8Q&?&,\BO74.*

=(-C%&b*?$.-%#(/&
97A-+%&!:-./040&S2'!T

BAU2 Emissions!after!abatement32020!emissions!reduction!vs.!1990!(excluding!LULUCF)1

SourceStated!target Abatement

USA

Committed!and!proposed!actions,!P%&,\B*&4:&BQBQ

&
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W W@@Q&*74004#:0&0#$(+*N&LR>,,,
B 6#$(+*N&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQj&'(#)*+%&,-%-./0%&-:-./040j&9:+.$;*0&;#7*0%4+&%(-:0A#(%&-4(&-:;&0*-&*74004#:0&
1 23+.$;4:?&dLdL,>&04:F0

! R#:*High!case

Stated!target AbatementSource
! BQBQ&*74004#:0&(*;$+%4#:&%-(?*%&#C&BQl&"*.#K&BQQZ

– 9:+.$04#:&#C&*3+.$04#:&#C&dLdL,>&MY=&S-00$7*;&%#&"*&
4:+.$;*;&C#(&A$(A#0*&#C&%D40&-:-./040T

BB_LR>,,,&0$"74004#:
Low!case

BAU2 Emissions!after!abatement32020!emissions!reduction!vs.!1990!(excluding!LULUCF)1

<1W
<1W

ZQ<
ZQ<

p1l
p1l

! d#K&+-0*
! h4?D&+-0*Summary

Canada

High!case
! BQBQ&*74004#:0&(*;$+%4#:&%-(?*%&#C&B8&l&"*.#K&BQQQ

– 9:+.$;*0&dLdL,>
W8fh4?D&(-:?*&#C&LR>,,,&

0$"74004#:

W W@@Q&*74004#:0&0#$(+*N&LR>,,,
B 6#$(+*N&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQj&'(#)*+%&,-%-./0%&-:-./040j&9:+.$;*0&;#7*0%4+&%(-:0A#(%&-4(&-:;&0*-&*74004#:0&
1 23+.$;4:?&dLdL,>&04:F0

BAU2 Emissions!after!abatement32020!emissions!reduction!vs.!1990!(excluding!LULUCF)1

Low!case
! BQBQ&*74004#:0&(*;$+%4#:&%-(?*%&#C&8&l&"*.#K&BQQQ

– 9:+.$;*0&dLdL,>
ffd#K&(-:?*&#C&LR>,,,&

0$"74004#:

Stated!target Source Abatement

pWfl
I1l

88W
88W

_f8
1@_

! d#K&+-0*
! h4?D&+-0*Summary

Australia

W W@@Q&*74004#:0&0#$(+*N&LR>,,,
B 6#$(+*N&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQj&'(#)*+%&,-%-./0%&-:-./040j&9:+.$;*0&;#7*0%4+&%(-:0A#(%&-4(&-:;&0*-&*74004#:0&
1 23+.$;4:?&dLdL,>&04:F0

Low!case

Summary
IW@l
IB_l

BH<Z8
BH<Z8

BHZ<<
BH8BQ

! d#K&+-0*
! h4?D&+-0*

High!case
1_Z! 274004#:0&(*;$+%4#:&%-(?*%&#C&B8l&"*.#K&W@@Q

– 9:+.$;*0 dLdL,>
h4?D&(-:?*&#C&LR>,,,&
0$"74004#:

Wf<! 274004#:0&(*;$+%4#:&%-(?*%&#C&BQl&"*.#K&W@@Q
– 9:+.$;*0&dLdL,>

d#K&(-:?*&#C&LR>,,,&
0$"74004#:

BAU2 Emissions!after!abatement32020!emissions!reduction!vs.!1990!(excluding!LULUCF)1

SourceStated!target Abatement

Russia

Committed!and!proposed!actions,!P%&,\B*&4:&BQBQ

&
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W Y(-g4.&D-0&J$#%*;&-&%#A&;#K:&BQBQ&*74004#:0&%-(?*%&4:&4%0&(*+*:% +#77$:4+-%4#:G&MD*&"$04:*00&-0&$0$-.&C4?$(*&0%-%*;&"/&Y(-g4.&C#(&BQBQ&#C&
BHfQ1&P%&D-0&"**:&4:+.$;*;&4:&%D40&-:-./040&4:&A.-+*&#C&%D*&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQ&C4?$(*&#C&1HWQQ&P%

B MD*&D4?D&*:;&#C&%D*&(-:?*&D-0&"**:&$0*;&4:&%D40&-:-./040

b*;$+%4#:&C(#7&Y!L&#C&1ZGW^1<G@lB

! d-:;&$0*N&b*;$+%4#:&;*C#(*0%-%4#:&4:&!7-g#:&C#(*0%&S<QlT
! d-:;&$0*N&b*;$+%4#:&;*C#(*0%-%4#:&4:&,*((-;#&S_QlT
! !?(4+$.%$(*&V&d45*0%#+FN&'-0%$(*.-:;&(*0%#(-%4#:
! !?(4+$.%$(*&V&d45*0%#+FN&9:%*?(-%4#:&A-0%$(*.-:;&-:;&

-?(4+$.%$(*.-:;
! !?(4+$.%$(*&V&d45*0%#+FN&=4(*+%&A.-:%-%4#:&0/0%*7
! !?(4+$.%$(*&V&d45*0%#+FN&Y4#.#?4+-.&:4%(#?*:&C43-%4#:
! 2:*(?/N&2:*(?/&*CC4+4*:+/
! 2:*(?/N&9:+(*-0*&#:&Y4#C$*.0&$0*&
! 2:*(?/N&23A-:04#:&#:&*:*(?/&0$AA./&"/&D/;(#A#K*(
! 2:*(?/N&!.%*(:-%45*&0#$(+*0&S67-..&D/;(#H&"4#*.*+%(4+4%/H&

K4:;T
! \%D*(0N&6%**.&^ 0$"0%4%$%4#:&+#-.&C(#7&;*C*#(*0%-%4#:&K4%D&

+#-.&C(#7&A.-:%-%4#:
Total

High!case

Stated!target AbatementSource
2:-+%*;&*.*7*:%0&#C&%D*&Y(-g4.4-:&R-%4#:-.&!+%4#:&'.-:&#:&
,.47-%*
! b*;$+*&;*C#(*0%-%4#:&%D(#$?D&!7-g#:&b*?4#:&'(#%*+%*;&

!(*-0&'(#)*+%
! 9:+(*-0*&"4#;4*0*.&".*:;&%#&8l&"/&BQWQj&+$((*:%./&-+D4*5*;&

_l
! =*A.#/&0#.-(&A#K*(&D*-%4:?&0/0%*70H&(*0$.%4:?&4:&(*;$+%4#:&

#C&*.*+%(4+4%/&+#:0$7A%4#:&"/&BGB&MEDO/*-(&"/&BQW8
! 9:+(*-0*&*:*(?/&0$AA./&C(#7&+#?*:*(-%4#:&%#&1l&#C&%D*&

%#%-.&0$AA./&"/&BQ1Q&S'R2T
! 9:+(*-0*&*.*+%(4+4%/&0$AA./&C(#7&D/;(#A#K*(&"/&-:&

-;;4%4#:-.&1_G_&[E
! 9:+(*-0*&0D-(*&#C&*:*(?/&C(#7&K4:;&-:;&0$?-(+-:*&"-?-00*j&

f&[E&#C&(*:*K-".*&0#$(+*0&47A.*7*:%*;&"/&BQWQ
! 2:+#$(-?*&4:;$0%(/&%#&4:+(*-0*&-5*(-?*&-::$-.&*%D-:#.&

+#:0$7A%4#:&"/&WWl&4:&%D*&:*3%&WQ&/*-(0

W_QY(-g4.4-:&R-%4#:-.&
!+%4#:&'.-:&#:&,.47-%*

Low!case

BAU1 Emissions!after!abatement2020!emissions!reduction!vs.!BAU

BHfQ1&
BHfQ1

BH8Z1
WHZ8W

8l
1@l

! d#K&+-0*
! h4?D&+-0*Summary

Brazil

Committed!and!proposed!actions,!P%&,\B*&4:&BQBQ

8Z8&
WQ_&
WQ_&
BB

BQ&
BQ&
W8&
ZQ&
@@&
11

WQ

WHQ8B&

P4:40%(/&#C&
2:54(#:7*:%&^
A(*0*:%-%4#:&R#5&BQQ@

&
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W 6#$(+*N&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQj&'(#)*+%&,-%-./0%&-:-./040
B r$-:%4C4*;&"/&A(#)*+%&,-%-./0%&"-0*;&#:&%-(?*%0&4:+.$;*;&4:&:-%4#:-.&A.-:0
1 L04:?&%D*&"-0*.4:*&*74004#:0&C#(&9:;4-&-0&0%-%*;&4:&%D*&P+U4:0*/ [.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQH&%D40&%-(?*%&;#*0&:#%&(*0$.%&4:&
C$(%D*(&*74004#:0&(*;$+%4#:G&h4?D*(&Y!L&*0%47-%*0&-:;O#(&.#K*(&[='&*0%47-%*0&7-/&.*-;&%#&-&A(*;4+%*;&*74004#:&(*;$+%4#:G

Stated!target AbatementSource

Low!case

BAU1 Emissions!after!abatement2020!emissions!reduction!vs.!BAU

1H111
1H111

1HQ_Z
BHfQZ

@l
W@l

! d#K&+-0*
! h4?D&+-0*Summary

India

Committed!and!proposed!actions,!P%&,\B*&4:&BQBQ

! R-%4#:-.&6#.-(&P4004#:N&6#.-(&A#K*(N&BQ&[E&4:0%-..*;&+-A-+4%/&"/
BQBQ

_B&R-%4#:-.&!+%4#:&'.-:&#:&
,.47-%*&,D-:?*

! R-%4#:-.&6#.-(&P4004#:N&\%D*(&0#.-(&-AA.4+-%4#:0&S.4?D%0H&%D*(7-.&
+#..*+%#(0H&(##C%#A&'kT

BW&R-%4#:-.&!+%4#:&'.-:&#:&
,.47-%*&,D-:?*

! 6D4C%&%#&0$A*(I+(4%4+-.&+#-.&+-A-+4%/ WQQ&,2!OP#2>B
! b*;$+4:?&%(-:074004#:&-:;&;40%(4"$%4#:&.#00*0&"/&WBl&"/&BQ1Q <_&!++*.*(-%*;&'#K*(&=*5I

*.#A7*:%&-:;&b*C#(70&
'(#?(-7B

! !AA.4-:+*&.-"*.4:?&A(#?(-7N&WQl&A*:*%(-%4#:&#C&D4?DI*CC4+4*:+/&
-4(&+#:;4%4#:*(0&-:;&C(4;?*0H&-:;&WQQl&A*:*%(-%4#:&#C&.-"*.*;&
-AA.4-:+*0&"/&BQ1Q

BZ&R-%4#:-.&!+%4#:&'.-:&#:&
,.47-%*&,D-:?*B

! ,#7A-+%&C.$#(*0+*:%&.-7A&A(#?(-7N&8Ql&A*:*%(-%4#:&4:&BQBQ&-:;&
@Ql&4:&BQ1Q

<&R-%4#:-.&!+%4#:&'.-:&#:&
,.47-%*&,D-:?*B

! !?(4+$.%$(-.&A$7A&*CC4+4*:+/&47A(#5*7*:%&A(#?(-7N&*CC4+4*:+/&
4:+(*-0*&#C&W8l&#5*(&:*3%&BQ&/*-(0

Z&R-%4#:-.&!+%4#:&'.-:&#:&
,.47-%*&,D-:?*B

High!case

! !+%4#:0&4:+.$;*;&-"#5*&4:&%D*&.#K&+-0* B<f&
! 9:+(*-04:?&:$+.*-(&+-A-+4%/&%#&BQ&[E&"/&BQBQ

– 274004#:&(*;$+%4#:&+-AA*;&-%&C$..&%*+D:4+-.&A#%*:%4-.
B_Q&R-%4#:-.&!+%4#:&'.-:&#:&

,.47-%*&,D-:?*
! h/;(#&

– !;;4:?&W8GZ&[E&+-A-+4%/&"/&BQWB
– ,(*-%4:?&8Q&[E&:*K&+-A-+4%/&"/&BQB8^BZ&S!++*.*(-%*;&

h/;(#&=*5*.#A7*:%&'.-:T

WQQ&R-%4#:-.&!+%4#:&'.-:&#:&
,.47-%*&,D-:?*

Total! 287

Low!case

Summary
WBl
WBl

W1H<<@
W1H<<@

WBHW8@
WBHW8@

! d#K&+-0*
! h4?D&+-0*

High!case
WHf1Q&! !+%4#:0&4:+.$;*;&-"#5*&4:&%D*&.#K&+-0*

BAU1 Emissions!after!abatement2020!emissions!reduction!vs.!BAU

Source6%-%*;&%-(?*% Abatement

China

W 6#$(+*N&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQj&'(#)*+%&,-%-./0%&-:-./040
B ,D4:-&40&#:&+#$(0*&%#&7**%&4%0&*:*(?/&4:%*:04%/&%-(?*%&-0&0%-%*; 4:&4%X0&WW%D 8&/*-(&A.-:
1 L04:?&%D*&"-0*.4:*&*74004#:0&C#(&,D4:-&-0&0%-%*;&4:&%D*&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQH&%D40&%-(?*%&;#*0&:#%&(*0$.%&4:&
C$(%D*(&*74004#:0&(*;$+%4#:G&h4?D*(&Y!L&*0%47-%*0&-:;O#(&.#K*(&[='&*0%47-%*0&7-/&.*-;&%#&-&A(*;4+%*;&*74004#:&(*;$+%4#:G

! b*;$+*&*:*(?/&4:%*:04%/&"/&BQl&"*%K**:&BQQ8&-:;&BQWQB 81Q&,D4:-X0&WW%D&8I/*-(&
A.-:

! 9:+(*-04:?&%D*&0D-(*&#C&:#:IC#004.&C$*.0&4:&A(47-(/&*:*(?/&
+#:0$7A%4#:&%#&-"#$%&W8l&"/&BQBQ

WHQ8Q&'(*04;*:%&h$&e4:%-#X0&LR&
0A**+D&SBBOQ@OQ@T

! 9:+(*-04:?&C#(*0%&+#5*(-?*&"/&_Q&74..4#:&D*+%-(*0&-:;&C#(*0%&
0%#+F&5#.$7*&"/&WG1&74..4#:&+$"4+&7*%*(0&"/&BQBQ&C(#7&
BQQ8

W8Q&'(*04;*:%&h$&e4:%-#X0&LR&
0A**+D&SBBOQ@OQ@T

! b*;$+%4#:&4:&+-("#:&4:%*:04%/&#C&_Q^_8l&"/&BQBQ&
+#7A-(*;&%#&BQQ8&.*5*.01

^,D4:-&0%-%*&+#$:+4.&
-::#$:+*7*:%&SBZOWWOQ@T

! b*;$+%4#:&4:&+-("#:&4:%*:04%/&#C&BQ^B8l&"/&BQBQ&+#7A-(*;&%#&
BQQ8&.*5*.01

I

&
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W P*34+#&D-0&J$#%*;&-:&-"0#.$%*&BQBQ&*74004#:0&%-(?*%&4:&4%0&'2,,&S6A*+4-.&'(#?(-7&#:&,.47-%*&,D-:?*TG&MD*&"$04:*00&-0&$0$-.&C4?$(*&0%-%*;&
"/&P*34+#&C#(&BQBQ&#C&<<B&P%&D-0&"**:&4:+.$;*;&4:&%D40&-:-./040&4:&A.-+*&#C&%D*&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQ&C4?$(*&#C&
fW_&P%

B '2,,&D-0&0*%&*74004#:&(*;$+%4#:&%-(?*%0&C#(&%D*&/*-(&BQWBH&-0&0D#K:&4:&%D*&.#K&+-0*G&E*&D-5*&J$#%*;&%D*0*&%-(?*%0&;4(*+%./&-:;&D-5*&
-00$7*;&:#&C$(%D*(&-"-%*7*:%&"*%K**:&BQWB^BQBQ

! BQBQ&*74004#:0&%-(?*%&#C&fQQ&P%&-C%*(&-"-%*7*:%H&
+#:%4:?*:%&#:&4:%*(:-%4#:-.&-+%4#:
– M-(?*%&4:+.$;*0&-+%4#:0&7*:%4#:*;&-"#5*&4:&.#K&+-0*
– ,#:;4%4#:-.&#:&a?.#"-.&-+%4#:X -:;&C4:-:+4:?&C(#7&%D*&

;*5*.#A*;&K#(.;

High!case

Stated!target AbatementSource

Low!case

BAU1 Emissions!after!abatement2020!emissions!reduction!vs.!BAU

<<B
<<B

<11
fQQ

Zl
BWl

! d#K&+-0*
! h4?D&+-0*Summary

Mexico

Committed!and!proposed!actions,!P%&,\B*&4:&BQBQ

W<B&'2,,&S6A*+4-.&'(#?(-7&
#:&,.47-%*&,D-:?*T&

8GZ&'2,,&S6A*+4-.&'(#?(-7&
#:&,.47-%*&,D-:?*TB

! 2:*(?/&*CC4+4*:+/&4:&+#77*(+4-.&-:;&(*04;*:%4-.&"$4.;4:?0

8Gf&! 2:*(?/&*CC4+4*:+/&4:&%(-:0A#(%-%4#:

QG8&! 2:*(?/&*CC4+4*:+/&4:&4:;$0%(/

ZG<! 6K4%+D4:?&&C$*.&#4.&C4(*;&A#K*(&A.-:%0&%#&:-%$(-.&?-0&S-:;&
4:0%-..4:?&dR[&%*(74:-.T

QG_&! 9:0%-..4:?&f&[E&#C&(*:*K-".*&*:*(?/&+-A-+4%/

WG@&! !?(4+$.%$(*&4:4%4-%45*0

W1GB&! >#(*0%(/&4:4%4-%45*0

@G@&! \4.&-:;&?-0&4:4%4-%45*0

8G_&! E-0%*I(*.-%*;&4:4%4-%45*0

49.4!Total!

&
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W 6#$(+*N&R-%4#:-.&,#$:+4.&#:&,.47-%*&,D-:?*&SR,,,TH&9:;#:*04-

Stated!target AbatementSource

High!case

BAU1 Emissions!after!abatement2020!emissions!reduction!vs.!BAU

BH<BQ&
BH<BQ&

BH<BQ
WHZZ_

Ql
_Wl

! d#K&+-0*
! h4?D&+-0*Summary

Indonesia

Committed!and!proposed!actions,!P%&,\B*&4:&BQBQ

WHW8Z&6A**+D&"/&9:;#:*04-i0&
'(*04;*:%&s$;D#/#:#H&
[BQ&d*-;*(0&6$774%H&
'4%%0"$(?D&SB8OQ@OQ@T

! _Wl&(*;$+%4#:&"*.#K&Y!L&"/&BQBQ&SBZl&0*.CIC4:-:+*;&
4:+(*-04:?&%#&_Wl&K4%D&4:%*(:-%4#:-.&0$AA#(%T&
– M-(?*%4:?&*:*(?/&743&A#.4+/&-:;&C#(*0%(/&
– 9:+.$;*0&dLdL,>

Low!case

Summary
Wl
WBl

8f<
8f<

8fQ
8WQ

! d#K&+-0*
! h4?D&+-0*

High!case
<! !+%4#:0&4:+.$;*;&-"#5*&4:&%D*&.#K&+-0*

BAU1 Emissions!after!abatement2020!emissions!reduction!vs.!BAU

SourceStated!target Abatement

South!Africa

! ,(*-%4:?&C**;I4:&%-(4CC0&-:;&#%D*(&(*:*K-".*0&A#.4+4*0&
.*-;4:?&%#&WQ&MED&C(#7&(*:*K-".*0&"/&BQW1

<&6!&KD4%*&A-A*(&#:&
(*:*K-".*&*:*(?/&BQQ1

ZQ! 2:*(?/&0-54:?0&#C&WBl&"*.#K&Y!L&"/&BQW8B 6!&*:*(?/&*CC4+4*:+/&
0%(-%*?/&BQQ@

W 6#$(+*N&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQj&'(#)*+%&,-%-./0%&-:-./040
B 6#$%D&!C(4+-&D-0&0*%&(*;$+%4#:&%-(?*%0&C#(&%D*&/*-(&BQW8G&E*&D-5*&-00$7*;&:#&C$(%D*(&-"-%*7*:%&"*%K**:&BQW8&-:;&BQBQG

Low!case

Summary
1Ql
1Ql

<W8
<W8

8fQ
8fQ

! d#K&+-0*
! h4?D&+-0*

High!case B__! !+%4#:0&4:+.$;*;&-"#5*&4:&%D*&.#K&+-0*

BAU1 Emissions!after!abatement2020!emissions!reduction!vs.!BAU

SourceStated!target Abatement

South!Korea

! BQBQ&*74004#:0&(*;$+%4#:&%-(?*%&#C&_l&"*.#K&BQQ8H&C#(&*3-7A.*&
%D(#$?D
– 9:+(*-04:?&(*:*K-".*0i&0D-(*&%#&WWl&4:&BQ1Q&
– b*;$+4:?&*:*(?/&4:%*:04%/&%#&QGW<8&%#*OtQQQ&"/&BQ1Q&
– 9:+(*-04:?&0D-(*&#C&:$+.*-(&%#&BfG<l&#C&*:*(?/&743&"/&BQ1Q

B__&,D*#:?&E-&=-*&S\CC4+*&#C&
%D*&'(*04;*:%T

W 6#$%D&U#(*-X0&%-(?*%&#C&_l&"*.#K&BQQ8&(*0$.%0&4:&*74004#:0&"/&8fQ&P%&"-0*;&#:&6#$%D&U#(*-X0&#K:&C4?$(*&C#(&BQQ8&*74004#:0&S8@_&P%TG&
BQBQ&Y!L&*74004#:0&D-5*&"**:&$A;-%*;&%#&<W8&P%&SC(#7&Z@<&P%&4:&%D*&P+U4:0*/&[.#"-.&[h[&!"-%*7*:%&,#0%&,$(5*&5BGQT&%#&(*C.*+%&6#$%D&
U#(*-X0&54*K&%D-%&%D*4(&%-(?*%&-.0#&%(-:0.-%*0&%#&1Ql&"*.#K&Y!LG
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&
>#(&?*:*(-.&*:J$4(4*0&A.*-0*&+#:%-+%N&
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