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Reviewing Actions Against the Paris Goal
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What did we miss? Systemic model
error?

Table 22. Total energy related carbon dioxide emissions, projected vs. actual (continued)
Projected vs. actual
(percent difference)

Sources: Projections: Annual Energy Outlook , Reference case projections, various editi ons.
Historical data: U.S. Energy open data API I ola. DC). Retrieved July 18, 2018. Series: TOTAL.TETCEUS.A. Shading indit (blue) or (green).

Ten year error

1998 — 2008: 11.3% (high) 2003 - 2013: 29.3% (high)
1999 — 2009: 20.6% (high) 2004 — 2014: 28.5% (high)
2000 — 2010: 17.5% (high) 2005 — 2015: 34.1% (high)
2001 - 2011: 23.3% (high) 2006 — 2016: 31.0% (high)

2002 — 2012: 32.7% (high) 2007 — 2017: 30.7% (high)




What did we miss? GDP growth,

$380

$330

$280

wr
N
w
i=

$180

mean levelized cost,
$/MWh

$130

S80

$30

gas and renewables?

Unsubsidized levelized cost of energy -
comparison based on utility-scale generation since 2009

Levelized cost is the cost of building and
operating the power plant over its lifetime,
divided by the energy produced.

solar = photovoltaic

Data source: Lazard estimates. Reflects the average of the high and low

levelized cost for each technology in each respective year. Data used with

permission.
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But EU GHG emissions have gone
down anyway

Greenhouse gas emissions, 1990-2017 (%)
(index 1990 = 100)
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What did we miss? Chinese clean growth?

High-speed railway development by country v
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China New Energy Vehicle sales 2014 - 2019

Passenger vehicles only (excludes commercial vehicles), numbers in thousands (data source: CPCA)
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Source: NEA. WORLD RESOURCES INSTITUTE




Closing the Gap to Meet the Paris Goal
2030 EMISSIONS GAPS U senes

CAT projections and resulting emissions gaps in Tracker

meeting the 1.5°C Paris Agreement goal vs 2°C Cancin goal Dec 2018 update
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Gaps are calculated against the mean of the benchmark emissions for 1.5°C and 2°C.
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How do we deliver that abatement?
Essentially all sectors move to net zero

Non-CO2 Transport
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Solid lines for BAU, dashed lines for 2°C scenatrio.

Source: ClimateWorks 2050 Pathways Modeling (GCAM v4.2, 2017)



Consideration for IAMs (1)

The common thread leading to a disconnect
between our projections and today’s reality
seem mostly linked to political choices. These
include everything from just transition to
difficulty in adopting carbon prices. How we
evaluate such choices going forward will be
essential —and many are not currently
incorporated into our IAM analyses which are
largely built on price equilibrium assumptions.
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Consideration for IAMs (2)

Non price related policy (just transition, trade barriers,
political disruptions)

Technology shifts that are price insensitive and more
rapid than market would indicate (eg, Chinese
decisions on technology development and scaling)

Interactions between sectors and economic impacts
(including on jobs and workforce requirements as well
as feedbacks from climate on decision-making;
feedback from agriculture, water, land, industrial

policy)
Distributional equity will matter hugely for politics



