


Net Zero Emissions
Why and How

Paul Debevec (debevec@uiuc.edu)
Osher Lifelong Learning Institute at

University of Illinois



Lecture 5

Three issues from lecture 4
Much about policies and politics

Paul Debevec (debevec@uiuc.edu)
Osher Lifelong Learning Institute at

University of Illinois
March 2, 2020



Lecture 5 Outline
• Seven trillion dollar message
• Three issues from Lecture 4

• August 14, 2003 East Coast blackout (at end if time allows)
• Buried transmission lines
• Off-shore wind

• Consumer spending on energy
• Energy employment
• America’s attitude toward climate change
• State efforts - RPS
• Regional effort - RGGI
• Failed federal effort - Waxman-Markley
• Green New Deal
• Climate change litigation
• Time for discussion



Investment and Corporate 
Response to Climate Change



January 14, 2020
BlackRock C.E.O. Larry Fink: Climate Crisis Will 

Reshape Finance

“The evidence on climate risk is compelling investors to 
reassess core assumptions about modern finance.”



Buried Transmission Lines



Understanding the Grid
Generation, Transmission, and Distribution



July 25, 2012



Typical Transmission Line Towers

single 3-phase circuit with ground wire double 3-phase with ground wire 



MISO 2019 Transmission Cost Estimation Guide 



March 12, 2019
Plans unveiled for 349-mile renewable 

power line through northern Iowa

Estimate 2.5-3.0 G$ approximately 9M$ per mile





Off-shore Wind





From R. Thresher, “Wind Energy, Current Status and Future R&D Needs,” 2008. 



East Coast Off-shore Wind Integration Study



Simulated Hourly Wind Power Time Series
for November, 1999 

S2 off-shore from Miami, Fl (low CF)
S10 off-shore from Providence, RI (high CF)

Pgrid S1 through S11 interconnected

CF: capacity factor 



Simulated Wind Power Duration Curve 
Eleven Off-shore East Coast Sites 

for aggregated sites
21% of capacity available 80% of time



Simulated Capacity Factor Histogram of 
Eleven Interconnected East Coast Off-shore 

Sites for 1998 - 2002

(wind power)



Danish Off Shore Wind Farm



European Offshore Wind Farms



Block Island, RI
First U.S. Offshore Wind Farm



Massachusetts Wind Farm Development Areas



Off-Shore Wind to PJM Territory

• Only bottom-mounted, 
no floating wind

• 70 GW capacity off PJM 
states 

• Image shows areas + one 
proposed HVDC system 
connecting to 9 POIs

• Energy output at ~ 50% 
CF = 35 GWa



September 19, 2019
Dominion Energy plans major offshore 

wind farm near Virginia Beach



Consumer spending on energy



U.S. Consumer Spending on Energy A Big Ticket

Americans are now spending over $500 billion 
on energy goods and services













Energy Employment Statistics





Energy and Employment Report Sectors

• Traditional energy sector
• Fuels
• Electric power generation
• Transmission-Distribution-Storage

• Energy efficiency
• Motor vehicles



Key Takeaways – 2019 USEER

• Traditional Energy and Energy Efficiency added 152,000 jobs in 
2018

• Fuels production added 52,000 new jobs, 33,000 in oil and 
17,000 in natural gas, while coal mining held firm.

• Coal generation dropped by 7,000 jobs.
• Solar jobs declined, but low emissions’ natural gas, wind, CHP, 

and geothermal all grew
• Energy storage now employs 81,000 with battery storage at 

61,000
• Motor vehicles added 74,000 jobs, while alternative fuel 

vehicles added 34,000 jobs.
• Overall, surveyed employers predicted a 4.6% growth rate for 

2019.



Jobs 4th Quarter 2016 - 2018















High Carbon Fuels and Generation 
Employment 2018

Petroleum—799,531
Natural gas—626,369
Coal—626,369
CHP—29,000
Biomass—13,000
Low emissions natural gas—69,200
Biofuels—106,000

2,052,269



Low Carbon Fuels and Generation 
Employment 2018

Solar--335,000 (some part-time)
Wind—111,000
Nuclear—72,000
Geothermal—8,500
Hydro—66,400 



America’s attitude on climate action



February 2017



Average household willingness for a tax on fossil fuels 
that increases household energy bills is $177 per year.





CNN Town Hall March 13, 2016



November, 2018







For those who say climate change is real, 
government has a role.



Some willingness to pay.  
Strong support for a carbon tax.



EPIC/AP/NORC Poll November 2018 
as reported  by Cato Institute



November 25, 2019













February 13, 2020









February 10, 2020







State Renewable Portfolio Standards



State Renewable Portfolio Standards and Goals
December 31, 2019





Illinois Renewable Portfolio Standard





Regional Greenhouse Gas Initiative



Participating states in the Regional 
Greenhouse Gas Initiative.

2005 7 states sign MOU: CT, DE, ME, NH, NJ, NY, VT
2007 3 states join: MA, MD, RI
2011 NJ withdraws as of January 1, 2012
2019 NJ rejoins as of January 1, 2020 





RGGI Emissions and Caps







February 18, 2020
Pennsylvania's future in RGGI uncertain as 

coal, labor groups attack



February 28, 2020
Virginia moves toward joining 

cap-and-trade program



Failed Attempt at Cap-and-Trade
The American Clean Energy and Security Act of 2009

Waxman-Markley Bill



What Is Cap-and-Trade?





June 26, 2009

House Passes Bill to Address Threat of 
Climate Change



July 22, 2010

Democrats Call Off Climate Bill Effort



Green New Deal



The New Deal
1933-1939





October 1, 2007 to April 1, 2009 4.0% drop





FDR signs the Social Security Act in 1935.



Works Progress Administration



Civilian Conservation Corps



Selected New Deal Reforms and Regulations

• Emergency Banking Act (1933)
• Glass-Steagall Act (1933)
• Federal Deposit Insurance Corporation (1933) 
• Repeal Prohibition (1933)
• Gold Reserve Act (1934)
• Security Exchange Commission (1934)
• Wealth Tax Act (1935)
• Social Security Act (1935)
• National Labor Relations Act (1935)
• Fair Labor Practices Act (1938)



Does the world have

a climate concern?

a climate challenge?

a climate crisis?

a climate emergency?







House Resolution 109 Preamble
(abbreviated)

• Whereas IPCC and NCA4 document climate change due to 
human activity;

• Whereas the United States United States must reduce 
emissions through economic transformation

• Whereas the United States is experiencing crises in basic 
needs, wage stagnation, income inequality

• Whereas numerous vulnerable communities are 
disproportionately affected

• Whereas, climate change constitutes a direct threat to the 
national security

• Whereas the Federal Government led successful mobilizations 
during World War II and the New Deal

• Whereas the House of Representatives recognizes a new 
mobilization is a historic opportunity



House Resolution 109 Resolves
(abbreviated)

• to create a Green New Deal, which will
• achieve net-zero greenhouse gas emissions through a fair 

and just transition for all communities and workers
• create millions of good, high-wage jobs
• invest in infrastructure and industry
• secure clean water and air…
• promote justice and equity…



House Resolution 109 Green New Deal 
10 Year Mobilization Technical Goals (selected)

• build resiliency against climate change-related disasters
• eliminate pollution and green house gas emissions as much as 

technologically feasible
• produce 100 percent of the power through clean, renewable, 

and zero-emission energy sources
• upgrade all existing buildings and build new buildings to 

achieve maximum energy efficiency
• spur massive growth in clean manufacturing
• remove pollution and greenhouse gas emissions from the 

agricultural sector as much as is technologically feasible
• remove pollution and greenhouse gas emissions from the 

transportation sector as much as is technologically feasible



House Resolution 109 Green New Deal 
Political and Social Goals (selected)

• provide resources, training, and high-quality education, 
including higher education, to all people of the United 
States

• guarantee a job with a family-sustaining wage, 
adequate family and medical leave, paid vacations, and 
retirement security to all people of the United States

• provide all people of the United States with high-quality 
health care; affordable, safe, and adequate housing; 
economic security; and clean water, clean air, healthy 
and affordable food, and access to nature



Representative Ocasio-Cortez Reads 
Green New Deal into Public Record



What the GND Does and Does Not Say
• It does propose a time frame of ten years for the Green 

New Mobilization Goals.
• With respect to 100% renewable power generation, it 

does not mention any specific technology.
• It does propose to eliminate pollution and GHG 

emissions as much as technologically feasible.
• It does mention all energy consuming sectors of the 

economy: agriculture, buildings, electricity generation, 
and transportation.

• It does not propose a budget nor does it identify a 
source of funding.



Climate Activists Pressure



Positions of Presidential Candidates

• Joe Biden: “Plan for a Clean Energy Revolution and 
Environmental Justice”

• Michael Bloomberg: “100% Clean Energy” and more
• Tulsi Gabbard: “OFF Fossil Fuels Act” and more
• Amy Klobuchar: “Plan to Tackle the Climate Crisis”
• Bernie Sanders: “The Green New Deal”
• Elizabeth Warren: package of 11 plans including 

“100% Clean Energy for America,” “Green 
Manufacturing Plan,” “Green Jobs”



March 27, 2019
Sean McElwee

Data for Progress
People Actually Like the Green New Deal

“Would you support or oppose a Green New 
Deal to end fossil fuel use in the United States 
and have the government create clean energy 
jobs? The plan would be paid for by raising 
taxes, including a tax on carbon emissions.” 

43% in favor, 38% oppose, 19% uncertain















Some Issues Which Divide Candidates

• Mixing climate, social and political goals
• Nuclear power 
• Hydraulic fracturing
• Fossil fuel enabling technologies
• Responsibility of fossil fuel corporations



13th Congressional District Debate
October 18, 2018

https://www.c-span.org/video/?453481-1/illinois-13th-congressional-district-debate

https://www.c-span.org/video/?453481-1/illinois-13th-congressional-district-debate


Open Government Forum
Parkland College
August 19, 2019

https://newschannel20.com/news/local/congressman-davis-weighs-in-on-climate-change-at-forum

https://newschannel20.com/news/local/congressman-davis-weighs-in-on-climate-change-at-forum


Climate Change Litigation



November 25, 2015
Exxon Mobil Investigated for Possible Climate 

Change Lies by New York Attorney General

An Exxon Mobil refinery in Los Angeles, CA



August 23, 2017
Exxon Misled the Public on Climate 

Change, Study Says

An Exxon Mobil refinery in Billings, MT



October 22, 2019
Fossil Fuels on Trial: New York’s Lawsuit Against 

Exxon Begins

Protesters gathered outside Manhattan Supreme Court before a 
lawsuit against Exxon Mobil began on Tuesday.



December 10, 2019
New York Loses Climate Change Fraud 

Case Against Exxon Mobil

Demonstrators outside the court in October.



June 25, 2018
Judge Dismisses Suit Against Oil 

Companies Over Climate Change Costs
• “The problem deserves a solution on a more vast scale 

than can be supplied by a district judge or jury in a 
public nuisance case.”

• “The court will stay its hand in favor of solutions by the 
legislative and executive branches.”

• “Our industrial revolution and the development of our 
modern world has literally been fueled by oil and coal.”

• “Would it really be fair to now ignore our own 
responsibility in the use of fossil fuels and place the 
blame for global warming on those who supplied what 
we demanded? Is it really fair, in light of those benefits, 
to say that the sale of fossil fuels was unreasonable?”



January 28, 2020
Lawsuits Seeking Damages for Climate 
Change Face Critical Legal Challenges

Big oil and gas companies maneuver to steer the lawsuits into federal court, setting 
the stage for a possible showdown in the U.S. Supreme Court.



Western Energy Alliance Open Letter
New York Times

February 24, 2020



Western Energy Alliance Open Letter
New York Times

February 24, 2020



Time for questions and discussion.



East Coast Blackout August 14, 2003







132

FirstEnergy Control Center



































Climate versus Weather Quiz



https://quiz.tryinteract.com/#/5e17706c7f7a370014f04384?method=iframe
https://quiz.tryinteract.com/#/5e17706c7f7a370014f04384?method=iframe
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