
From the NDCs to 2oC: A new 
baseline and delayed ratcheting

Dr Matthew Winning & Prof.Paul Ekins
UCL Institute for Sustainable Resources

9th October 2017
Paris Dauphine University



Nationally Determined Contribution (NDC) goals

Country Share of global 

2012 GHG 

emissions

GHG reduction Target 

date

Base 

year

Other large-scale 

pledges

Max 2030 GHG 

emissions (Mt 

CO2-eq) 

Change in 2030 

from 2012 level

China 24% 60-65% 

reduction in 

CO2/GDP 

intensity 

2025 2005 20% share of non-fossil 

fuels in primary energy 

by 2030

13,500 +15%

United States 13% 26-28% 2025 2005 32% reduction in 

electricity CO2 from 2005 

levels by 2030

5,500 -8%

EU & Norway 9% 40% 2030 1990 3,200 -28%

Russia 5% 25-30% 2030 1990 2,500 +11%

Japan 3% 25% 2030 2005 1,000 -22%

Mexico 1.7% 22-36% 2030 BAU 690 -14%

India 6.7% 33-35% 

reduction in 

GHG/GDP 

intensity

2030 2005

40% share of low carbon 

in electricity capacity

6,752 +133%

Canada 1.5% 20% 2030 2005 520 -30%

South Korea 1.3% 37% 2030 BAU 540 -16%

Australia 1.2% 26-28% 2030 2005 450 -20%
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NDC Study Global GHG emissions in

2030(Gt CO2 e)

EU JRC (2015) 54

IPCC (2015) 53.1 ς58.6

Boyd et al (2015) 52.8 ς61.1

Admirralet al (2015) 54 - 56

Ekholm and Lindroos (2015) 50 - 54

Rogelj et al (2016) 52.6 - 55

Vandyck et al (2016) 55

Hof et al (2017) 49.4 ς54.6



NDC reports

üIPCC (2015) ς2030 emissions are 35% higher 
than 2oC least-cost scenario

üFawcett et al (2015) ςprobabilistic method shows 
NDC continued ambition leads to 2-3oC with a 
50% probability

üSpencer et al (2015) ςaverage carbon intensity of 
electricity reduces by 40% in 2030 from 2010 
across Brazil, China, India, EU, Japan and USA 
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16 regions in TIAM-UCL
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McGladeand Ekins (2015), The Geographical distribution of 
fossil fuels unused when limiting global warming to 2oC, Nature



TIAM-UCL-MSA (hard link)
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NDCs in TIAM-UCL-MSA

167 NDCs submitted. NDCs of 194 countries now 
comprehensively covered in TIAM-UCL covering 97% of global 
emissions
ÅConditional vs. unconditional targets e.g. Algeria 7% or 

22%; Nigeria 20% vs. 45%
ÅEmissions growth assumptions for Business-as-usual (BAU) 

to 2030 (high vs. low)
Å1.1 Gt CO2e difference between conditional and 

unconditional
Å2.9Gt differencebetween High Growth + unconditional vs. 

Low Growth + conditional
ÅTIAM-UCL range is 52 to 54.9 Gt CO2e
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NDCs in TIAM-UCL-MSA
Emissions cap Explicit target

Interpolated
Based on continuation of 
emissions per capita

2020 2025 2030 2035 2040 2045 2050

AFR - - 3,600,000 3,990,478 4,402,780 4,831,771 5,271,419

AUS 638,400 563,580 488,760 511,035 532,789 554,394 575,739

CAN 614,200 566,100 518,000 534,170 548,923 562,975 576,800

CHI 13,247,981 13,602,427 13,644,341 13,601,457 13,479,828 13,280,276 13,008,678

CSA 4,142,399 4,321,193 4,480,460 4,617,631 4,731,947 4,823,045 4,890,556

EEU 1,018,047 890,791 763,535 636,279 509,024 381,768 254,512

FSU 4,319,749 4,117,261 3,914,773 3,931,197 3,944,945 3,952,395 3,947,991

IND 4,619,000 5,685,890 6,752,781 6,976,861 7,160,456 7,303,928 7,409,924

JPN 1,213,101 1,127,550 1,042,000 1,016,412 989,241 961,957 935,788

MEA - - 3,600,000 3,785,138 3,957,647 4,114,439 4,250,197

MEX 709,766 700,298 690,830 595,623 500,415 405,208 310,000

ODA - - 5,900,000 6,103,069 6,270,402 6,400,882 6,494,843

SKO 547,400 541,765 536,130 538,549 536,946 531,921 524,256

UK 507,000 390,000 358,800 308,100 257,400 206,700 156,000

USA 6,100,500 5,365,500 5,549,175 5,715,047 5,863,432 6,000,319 6,134,096

WEU 2,766,453 2,420,646 2,074,840 1,729,033 1,383,226 1,037,420 691,613
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No damages
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Scenarios
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Name Description

NDC (Baseline) NDC commitments in GHGs until 2030. No policy 
increasebeyond 2030. Constant GHGs per 
(GDP/Cap)

2DS 2oC target is undertaken from 2015 onwards

2DS-2030 Results fixed to NDC run until 2030 then 2DS

2DS-TECH 2oC target is undertaken with lower solar PV, wind 
and transport costs
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3.4oC in 2100



CO2 emissions by sector

Scenario: NDCs Scenario: 2DS
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CO2 emissions by sector

Scenario: 2DS-2030 Scenario: 2DS-TECH
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Results
Global GDP loss % for scenarios against NDCs
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Global GDP growth % rates

Scenario\ Period 2015-20 2020-25 2025-30 2030-35 2035-40 2040-45 2045-50 2050-55 2055-60 2060-70

NDC 3.22% 3.26% 3.21% 3.07% 2.92% 2.81% 2.70% 2.52% 2.31% 2.17%

2DS 3.16% 3.16% 3.13% 2.95% 2.80% 2.73% 2.63% 2.42% 2.21% 2.01%

2DS-2030 3.22% 3.26% 3.21% 2.70% 2.66% 2.61% 2.54% 2.34% 2.13% 2.04%

2DS TECH 3.22% 3.23% 3.17% 3.02% 2.90% 2.89% 2.79% 2.55% 2.33% 2.17%
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Results
Regional GDP loss % for 2DS against NDCs
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