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Ȱ3ÅÖÅÒÅȟ ÐÅÒÖÁÓÉÖÅȟ ÁÎÄ ÉÒÒÅÖÅÒÓÉÂÌÅȱ

ÅIntergovernmental Panel on Climate 
Change
ÅAssessment Synthesis Report 5

ÅReleased November 2, 2014

ÅStarkest warnings yet about consequences 
of unchecked climate change

ÅLeading international body for the 
assessment of climate change
ÅEstablished in 1988 to provide a clear scientific 

view of climate change and its impacts

ÅThousands of scientists from around the world

ÅAssessment Report 5
Å2,000 scientists: authors, editors, reviewers

ÅSynthesized 30,000 pieces of research

ÅPeer review with 143,000 expert comments

December 4, 2014 Photo: Intergovernmental Panel on Climate Change, Plenary session #2. Credit: Benjamin Kriemann/IPCC3



The Problem: Climate Change
ÅAgreed limit to warming: 2°C (3.6°F)
ÅScientists say this limit is necessary to 

maintain a climate similar to the one in 
which human civilization evolved

ÅPolicymakers signed onto this limit at 
Copenhagen climate conference 2009

ÅWarming since Industrial Revolution
ÅGlobal temperature already warmed 0.8° C

ÅAnother 0.8°C in the pipeline

ÅLeaves little room for margin of error

ÅBusiness as usual scenario (no policy 
intervention): RCP 8.5
ÅOn track for global average temperature 

rise of 3.2°C to 5.4°C by 2100

ÅDouble what scientists say is the upper 
limit for a stable climate

December 4, 2014 Graphic: Intergovernmental Panel on Climate Change, Fifth Assessment Report, Chapter 12, Long-term Climate Change: Projections, Commitments and Irreversibility, 2013.4



The Cause: Carbon Emissions

December 4, 2014
Top: Global Climate Change Impacts in the United States,  U.S. Global Change Research Program, 2009. 
Bottom: Leland McInnes, using publicly available ice core data.
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ÅCarbon dioxide is a greenhouse gas
Å'('Ó ÔÒÁÐ ÓÕÎȭÓ ÈÅÁÔ ÉÎ %ÁÒÔÈȭÓ ÁÔÍÏÓÐÈÅÒÅ

ÅCO2 responsible for 80% of greenhouse gas effect

ÅSome GHG effect good, but too much is 
destabilizing

ÅTemperature closely tracks CO2 in 
atmosphere
ÅPre-industrial CO2 at 280 ppm

ÅCO2 never above 300 ppm in last 800,000 years

ÅCurrent level CO2 about 400 ppm

ÅWithout policy intervention
ÅCO2 is likely to go above 1,000 ppm by 2100 
Å(ÁÓÎȭÔ ÂÅÅÎ ÔÈÁÔ ÈÉÇÈ ÓÉÎÃÅ ÄÉÎÏÓÁÕÒÓ ×ÁÌËÅÄ ÔÈÅ 

Earth



The Cause: FossilFuels
ÅHumans are adding CO2 to atmosphere
ÅPrimarily through burning fossil fuels 

ÅCurrently emitting ~10 GtC/yr (~36 GtCO2)

ÅCarbon budget
ÅCannot add more than 1,000 cumulative GtC

to stay under 2°C 

ÅReached 515 GtCin 2011; 485 GtCleft

ÅWithout policy intervention, likely to reach 
1,000 cumulative GtCbefore 2050

ÅFossil fuel reserves
ÅIf burned, known global oil, coal and gas 

reserves would emit 2,795 GtCO2

ÅThese reserves currently worth $27 trillion

ÅTo avoid a climate catastrophe, most of these 
reserves must stay in the ground

December 4, 2014
Graph: MakThorpe, using data from Marland, G., T.A. Boden, and R. J. Andres. 2007. Global, Regional, and National CO2 Emissions. Trends: A Compendium of Data on Global Change. Carbon Dioxide Information Analysis Center, Oak Ridge National 
Laboratory, U.S. Department of Energy.
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The Costsof ClimateChange

ÅExtreme weather 
ÅSuperstormSandy: $65 billion

ÅDroughts/heatwave: $30 billion

ÅWestern wildfires: $1 billion

ÅHuman health
ÅPollution from burning fossil fuels leads to asthma, 

strokes and heart attacks

ÅEPA Clean Power plan expected to save up to 6,600 
lives and $93 billion in health care costs per year

ÅNational security
ÅClimate change acts as Á ȰÔÈÒÅÁÔ ÍÕÌÔÉÐÌÉÅÒȱ 

ÅDOD planning for new challenges, such as
ÅDemand for disaster relief and humanitarian aid

ÅNeed for air and sea capabilities in the Arctic

ÅInstability within and among other nations

ÅVulnerability of our own military bases

December 4, 2014
Top: Insurance & Reinsurance Report, New York Court Reaffirms Limitations on Policy Claims Arising Out of SuperstormSandy. 
Bottom left: Department of Defense, 2014 Climate Change Adaptation Roadmap. Bottom right: Moms Clean Air Force, Air Pollution Sidelines Kids with Asthma.
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Policy Options
ÅIn economic terms, climate change is an externality
ÅAn ȰÅÆÆÅÃÔ of a purchase or use decision by one set of parties on others 

who did not have a choice and whose interests were not taken into 
accountȢȱ

ÅGovernments can deal with externalities in several ways
ÅLearn to live with it
ÅNot an option as climate change unchecked will make the Earth uninhabitable

ÅSell permits to pollute
ÅEU cap and trade on brink of failure: Too many loopholes, free permits

ÅCap and trade legislation defeated in Congress in 2009

ÅRegulate carbon emissions
ÅExample is EPA Clean Power Plan mandating 30% reduction by 2030

ÅModest goal, but Republicans have still vowed to stop it

ÅSubsidize renewable energy
Å2013 - Worldwide subsidies to fossil fuels $550 billion, to renewables $120 billion

Å1950-2010 - U.S. subsidies to fossil fuels $594 billion, to renewables $164 billion

ÅTax and dividend
ÅOnly free market revenue-neutral option being discussed

ÅWould make all the other policy options irrelevant

December 4, 2014 Photo: ThinkstockImages8



The Solution: CarbonFeeand Dividend
ÅPlace a steadily rising fee on the CO2 content of fossil fuels.
ÅInitial fee of $15/ton starting in 2016, escalating $10/ton/year

ÅImposed at point of extraction and collected upon entry into the economy.

ÅCreates a level-playing field for all sources of energy

ÅInforms consumers of the true cost-comparison of various fuels

ÅGive all of the revenue from the carbon fee back to households.
Å100% of the revenue returned directly to households as a monthly dividend

ÅVast majority of households receive more than they pay for increased energy costs

ÅInject billions into economy, protect family budgets, and build demand for low-carbon 
products

ÅEnact border adjustments to ensure fairness and competition.
ÅImport tax on products from countries without a carbon fee

ÅCreates fair competitive environment for exporters

ÅMotivates other countries to adopt carbon pricing policies

ÅFirms trying to escape higher energy costs discouraged from moving to countries without  
price on carbon because their products would be subject to import fees

December 4, 20149



The Results: REMI Report
ÅRegional Economic Models Inc. 
ÅStarted late 1970s at University of 

Massachusetts - Amherst

ÅNonpartisan developer of economic 
forecasting and policy analysis

ÅStudied impacts of revenue-
neutral carbon tax in five areas
ÅEconomic

ÅClimate

ÅBudgetary

ÅPower generation

ÅDemographic

ÅExamined impacts in nine regions 
of the United States
ÅOhio in East North Central (red above)

December 4, 2014 Map: Nystrom, Scott, and Patrick Luckow. 2014. The Economic, Climate, Fiscal, Power, and Demographic Impact of a National Fee-and-Dividend Carbon Tax, p. 710



EconomicResults
ÅNational employment increases
Å2.1 million jobs after 10 years

Å2.8 million after 20 years

ÅGross domestic product increases
Å$70-$85 billion from 2020 on

ÅCumulative increase of $1.375 trillion

ÅBiggest employment gains in health 
care, retail, and other services
ÅPeople have more money to spend, and 

these industries are labor-intensive

December 4, 2014 Graphs: Nystrom, Scott, and Patrick Luckow. 2014. The Economic, Climate, Fiscal, Power, and Demographic Impact of a National Fee-and-Dividend Carbon Tax, pp. 20, 2511



ClimateResults
ÅSignificant decline in CO2 emissions
Å33% after 10 years, and 52% after 20 years 

relative to baseline with no carbon fee

ÅRegional CO2 savings
ÅEast North Central region (red) does well

December 4, 2014 Graphs: Nystrom, Scott, and Patrick Luckow. 2014. The Economic, Climate, Fiscal, Power, and Demographic Impact of a National Fee-and-Dividend Carbon Tax, pp. 30, 3112



Fiscal Results
ÅCarbon fee revenue significant and robust
ÅUp to $600 billion by 2030s

ÅFrom tax itself plus border adjustment

ÅMonthly dividend check for family of four
Å2025: $288 a month, $3,456 a year

Å2035: $396 a month, $4,752 a year

December 4, 2014 Graphs: Nystrom, Scott, and Patrick Luckow. 2014. The Economic, Climate, Fiscal, Power, and Demographic Impact of a National Fee-and-Dividend Carbon Tax, p. 3213



Results: Electricity
ÅCarbon intensive phased out
ÅCoal by 2025 (blues)

ÅMost gas without CCS by 2035 (solid orange)

ÅReplaced by
ÅSolar (yellow)

ÅWind (light green)

ÅBiofuels (dark green)

ÅNuclear (red)

ÅGas with CCS (orange striped)

ÅImproved air quality
ÅCoal plants emit nitrogen oxides, sulfur oxides

ÅEast North Central region sees most 
improvement

December 4, 2014 Graphs: Nystrom, Scott, and Patrick Luckow. 2014. The Economic, Climate, Fiscal, Power, and Demographic Impact of a National Fee-and-Dividend Carbon Tax, pp. 40, 4214


















