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• What is the New Climate Economy?
• Results of two recent studies of U.S. pathways to 

80% reductions in CO2 by 2050
o Technical and economic feasibility
o Implications for power sector
o Implementation challenges

• 100% renewable energy?
• Policy implications
• A deeper dive: 

8pm Castilian Room seminar

Disclaimer, URLs
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TWO STUDIES WITH A LONG SHELF LIFE

http://riskybusiness.org/fromrisktoreturn/ UNFCCC and Obama WH 
Archives

https://unfccc.int/files/focus/long-term_strategies/application/pdf/mid_century_strategy_report-
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Three Pillars: Strategies and Metrics



POWER GENERATION IN 2050 (RB)
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POWER GENERATION IN 2050 (MCS)
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Average annual  
change in 
investments and 
fuel expenditures 
by decade. 

• Roughly equal to 
average annual 
US IT spending 
over the past 
decade.

• $18 trillion GDP
• $3 trillion in 

investment (16%)
• 15%-22% of GDP 

since 1980 

INVESTING IN CLEAN ENERGY
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“Cash Drawer” Perspective
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• Rate of power plant construction: challenging, but 
doable.
 2-4 X historical rates

• Expansion of transmission and distribution system.
 Transmission line siting likely a major obstacle

• Electric vehicle infrastructure and charging.
 Workplace? Home? Fast Charging? Battery 

Swapping?
• Utility business models and design of power markets
 Compatible with VG, nuclear, CCS, distributed 

energy resources, smart grids and smart devices
• Effective policies that can withstand declines in fossil 

fuel prices
 IEA modeling suggests that by 2050, oil and coal 

prices could drop by 40% and gas prices by 1/3.

IMPLEMENTATION CHALLENGES



ELECTRIC CAPACITY ADDITIONS
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LAZARD’S ANNUAL TRACKING OF WIND AND 
SOLAR PV COSTS & CAPACITY ADDITIONS

La
za
rd
’s 
LC
O
E 
An

al
ys
is,
 v.
10

.0
, D

ec
. 2
01
6



THEREFORE…

• Renewables have reached “grid parity”
• Renewables are “beating” conventional 

power sources 
– Renewables bid zero (or even negative) in 

day-to-day wholesale power markets
• Baseload power plants are “not needed” 

and are “obsolete”



CAN WE DO IT WITH 100% RENEWABLES?
• Hawaii sets goal of 100% RE by 2045
• California S.B. 100 would set goal of 100% RE by 2045
• Four Senators introduce “100 by ’50 Act”



COMPREHENSIVE CRITIQUE OF 
“100% WWS” BY 20 AUTHORS, JUNE 2017

http://www.pnas.org/content/114/26/6722.full.pdf



SYNTHESIS OF STUDIES OF POWER 
SECTOR DECARBONIZATION

http://innovationreform.org/wp-content/uploads/2017/03/EIRP-Deep-Decarb-Lit-Review-Jenkins-
Thernstrom-March-2017.pdf



POLICY IMPLICATIONS 
• The purpose of modeling
• “All of the above” vs. “100% Renewables”

• Portfolios, risk management, avoiding lock-in
• Existing nuclear plants

• Global perspective on nuclear and CCS
• Countries with slim renewable resources
• Small countries / political stability
• Who is setting standards? Operation, waste, prolif.

• RD&D
• Renewables
• Nuclear
• CCS – coal, gas, industry, bioenergy (BECCS)
• Storage, Smart Grid

• Key role of expanded transmission
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