
          

 

The Economic, Climate, Fiscal , Power, 
and Demographic Impact of a National 

Fee-and-Dividend Carbon Tax  

Prepared by  
Regional Economic Models, Inc. (REMI) ï Washington, DC 
 

Synapse Energy Economics, Inc. (Synapse) ï Cambridge, MA  

Prepared for  
Citizensô Climate Lobby (CCL) ï Coronado, CA 
 
 

Scott Nystrom, M.A.  
Senior Economic Associate, REMI  
 

Patrick Luckow, M.S.  
Associate, Synapse 
 
 
 

1776 I St. NW  
Suite 750  
Washington, DC  
(202) 716 -1397 
<scott.nystrom@remi.com > 
 

 
 

 
 

 
 

 

 

Monday, June 9, 2014  

mailto:scott.nystrom@remi.com


REMI * Synapse  

 

p. 1 

Acknowledgments  
The authors would like to thank the following individuals and groups that made this research 

possible. They include Louis W. Allstadt, Cathy Carruthers of Environmental Tax Reform from 

Washington (ETR-WA) and the United States (ETR-US), Peter Fiekowsky, and Alan and Jessica 

Langerman from Massachusetts. In addition to these individuals, Mr. Fiekowsky acknowledges 

his father, Dr. Seymour Fiekowsky, for his twenty-five years of service as chief of the United 

States Department of the Treasuryôs Office of Tax Analysis (OTA) and in his inspiration toward 

making a difference for his country. Grateful recognition also goes to his OTA colleagues Emil 

Sunley and Michael Kaufman, who contributed to the design of this study. The authors would 

also like to thank Ali Zaidi and Dr. Frederick Treyz of REMI for their editorial commentary, as 

well as Dr. Danny Richter,  Dr.  Marc Breslow, Roger Streit, Rebecca Morris, Jennifer Loftus, and, 

in particular, Tom Haw from  California for proofreading. The organizations include Citizensô 

Climate Lobby (CCL), Citizensô Climate Education Corp (CCEC), the groups under the ETR 

aegis, and Climate XChange, an organization in Massachusetts. All of their contributions aided 

in the completeness and quality of the report and its results on economic, climate, fiscal, power, 

and demographic impacts of implementing a fee-and-dividend carbon tax system in the Untied 

States. These results do not reflect the institutional views of REMI or Synapse but rather the 

professional opinions of the authors and findings of the models.1 

 

  

 

 

                                                        
1 All images courtesy of Wikimedia  and out of the public domain  



REMI * Synapse  

 

p. 2 

Executive Summary  
This report examines the economic, climate, budgetary, power generation, and demographic 

impacts of implementing a revenue-neutral carbon tax for nine regions of the United States. The 

carbon tax would begin in 2016 with a rate of $10 per metric ton of carbon dioxide and escalate 

in a linear manner at $10 per year. The point of assessment for this tax would be extraction , 

although, after significant pass-through of the cost from upstream producers to  downstream 

consumers, everyone in the energy supply chain would feel the influence from the carbon tax. 

Every dollarð100% of proceedsðfrom the carbon tax would enter into a ñfee-and-dividendò 

(F&D) system that refunds the money to all American households with checks or direct deposits 

on a monthly basis. Every household would receive its share based on the number of adults 

(over 18) living there with dependent children (under 18) counting half as much as adults (and 

two being the maximum). The policy would also include a border adjustment to correct for 

carbon leakage outside of American borders and preserve competitiveness. 

The results of the study demonstrate that there are probable benefits to taxing carbon dioxide 

emissions and returning the money to consumers through F&D. The following are highlights of 

the national level results of the study in 2025. 

¶ 2.1 million  more jobs under the F&D carbon tax than in the baseline 

¶ 33% reduction in carbon dioxide emissions from baseline conditions 

¶ 13,000 premature deaths saved from improvements in air quality  

These principal  results are not to say the outcome is universally positive, and there are certain 

industries and regions in the United States that may do better or worse under a carbon pricing 

system. For example, the industries ti ed directly to households, such as healthcare, retail, and 

housing construction, tend to do well because F&D increases the overall level of consumer 

spending. There are other important results in 2025. The F&D rebates return nearly $400 

billion to householdsðor almost $300  per month for a family of four, and  the carbon tax aids in 

retirements of coal plants and accelerates investments in wind, solar, and nuclear power. The 

impact to the total cost of living is less than 3% from the baseline, and gross domestic product 

(GDP) increases between $80 billion and $90 billion.  

This study integrates three models with different, important perspectives on the economy and 

energy. The first is ReEDS (Regional Energy Deployment System) built by the National 

Renewable Energy Laboratory (NREL) and run  by Synapse Energy Economics, Inc. from 

Cambridge, Massachusetts. The ReEDS model predicts the type of power generation in use 

(such as coal, gas, nuclear, wind, or solar) in different parts of the country after implementing a 

carbon tax. The second is the Carbon Analysis Tool (CAT), which draws its assumptions from 

the Annual Energy Outlook (AEO) produced by the Energy Information Administration (EIA). 

CAT forecasts carbon dioxide emissions and revenues from the carbon tax. The third is PI+, a 

dynamic, multiregional model of sub national units of the United States  economy. PI+ includes 

variables describing the changing energy prices, investments, and air quality and produces an 

impact study with resul ts on job creation, GDP, income, and the differential impacts between 

different income groups, industries, and regions. 



REMI * Synapse  

 

p. 3 

Table of Contents  
* * *  

¶ Acknowledgements p. 1 

¶ Executive Summary p. 2 

¶ Table of Contents pp. 3-5 

¶ ñJust the Factsò pp. 6-9 
o Policy Design p. 6 
o Economic Impact  p. 7 
o Climate Impact  p. 8 
o Electricity Impact  p. 9 

¶ Word Cloud p. 10 

¶ Introduction  pp. 11-15 
o Figure 1.1 ï Carbon Content p. 12 
o Figure 1.2 ï Nine Regions p. 15 

¶ Policy Design pp. 16-18 
o Fee-and-Dividend ( F&D) pp. 16-17 
o Border Adjustment  pp. 17-18 

Á Figure 2.1 ï Modeling Flowchart  p. 18 

¶ Simulation Results pp. 19-43 
o Figure 3.1 ï Results Categories p. 19 
o Figure 3.2 ï Total Employment ( regional level) p. 20 
o Figure 3.3 ï Total Employment ( national level) p. 20 
o Figure 3.4 ï Gross Regional Product (GRP) p. 21 
o Figure 3.5 ï Gross Domestic Product (GDP) p. 21 
o Figure 3.6 ï Total Employment (percentage change)  p. 22 
o Figure 3.7 ï GRP and GDP (percentage change) p. 22 
o Figure 3.8  ï GDP by Major Industries ( national level) p. 23 
o Figure 3.9 ï GDP by Manufacturing Industries ( national level) p. 24 
o Figure 3.10 ï Employment by Major Industry ( national level) p. 25 
o Figure 3.11 ï GDP by Industry ( national level) p. 26 
o Figure 3.12 ï Employment by Industry ( national level) p. 27 
o Figure 3.13 ï Employment by Occupation ( national level) pp. 28-29 
o Figure 3.14 ï Carbon Dioxide  Emissions (annual forecast)  p. 30 
o Figure 3.15 ï Carbon Dioxide Savings by Source (annual forecast)  p. 30 
o Figure 3.16 ï Carbon Dioxide Savings (cumulative, regional level) p. 32 
o Figure 3.17 ï Carbon Tax Revenues (total, national level) p. 33 
o Figure 3.18 ï Monthly Dividend by Family  p. 32 
o Figure 3.19 ï Cost of Living ( regional level) p. 33 
o Figure 3.20  ï Energy Commodity Prices ( national level) p. 34 
o Figure 3.21 ï Cost of Living (by quintile, national level) p. 35 
o Figure 3.22 ï Total Employment (by quintile, national level) p. 36 
o Figure 3.23 ï Real Personal Income (regional level) p. 37 
o Figure 3.24 ï Real Personal Income (national level) p. 37 
o Figure 3.25 ï Real Personal Income (per capita, regional level) p. 38 
o Figure 3.26 ï Real Personal Income (per capita, national level) p. 38 
o Figure 3.27 ï Labor Share of Income (national level) p. 39 
o Figure 3.28  ï Labor Share of Income (regional level) p. 39 
o Figure 3.29 ï Electrical Power Capacity ( national level) p. 40 
o Figure 3.30  ï Electrical Power Generation ( national level) p. 40 



REMI * Synapse  

 

p. 4 

o Figure 3.31 ï Improve d Air Quality ( regional level) p. 42 
o Figure 3.32 ï Saved Premature Deaths (annual, regional level) p. 43 
o Figure 3.33 ï Saved Premature Deaths (cumulative, regional level) p. 43 
o Figure 3.34 ï Population ( regional level) p. 44 
o Figure 3.35 ï Economic Migratio n Determinants ( regional level) p. 44 

¶ Alternative Fiscal Case: ñAcross-the-Boardò (ATB) Tax Cuts pp. 45-46 
o Figure 4.1 ï Employment, GDP, and Real Personal Income p. 45 

¶ Congressional Budget Office (CBO) pp. 46-47 

¶ Technical Appendix pp. 48-67 
o Figure 5.1 ï Policy Variables  p. 48 
o The ReEDS Model pp. 49-54 

Á Technology Data pp. 49-50 

¶ Figure 5.2 ï Costs p. 49 

¶ Figure 5.3 ï Emissions Parameters (2015) p. 40 

¶ Figure 5.4 ï Emissions Parameters (2050)  p. 50 
Á Load Data pp. 50-51 

¶ Figure 5.5 ï Load Requirements (national level) p. 51 
Á Resource Assumptions pp. 51-53 

¶ Wind  p. 51 

¶ Concentrating Solar Power (CSP) p. 51 

¶ Utility -Scale and Distributed PV p. 51 

¶ Biomass p. 52 

¶ Geothermal p. 52 

¶ Hydroelectricity  p. 52 

¶ Retirements p. 52 

¶ Integrating Renewable Resources pp. 52-53 

¶ Supplemental Discussion pp. 53-54 
o The CAT Model pp. 54-62 

Á Figure 5.6 ï Carbon Tax Analysis Model (CTAM)  p. 56 
Á Border Adjustment  p. 58 
Á Electrical Power Investments p. 58 
Á NOX and SOX Emissions p. 60 
Á Fossil Fuel Exports p. 61 

o The PI+ Model pp. 62-65 
Á Figure 5.7 ï Model Structure  p. 64 

o Integrating ReEDS, CAT, and PI+ pp. 65-67 
Á Figure 5.8 ï Modeling Flowchart  p. 66 
Á Figure 5.9 ï Data, Sharing, and Policy Variables  p. 67 
Á Figure 5.10 ï Baseline and Alternative  p. 67 

¶ Regional Appendix pp. 68-121 
o New England (NE) pp. 68-73 

Á Figure 6.1 ï Electrical Power Capacity (NE  level) p. 69 
Á Figure 6.2 ï Electrical Power Generation (NE  level) p. 69 
Á Figure 6.3 ï GRP by Industry  p. 70 
Á Figure 6.4 ï Employment by Industry  p. 71 
Á Figure 6.5 ï Employment by Occupation  pp. 72-73 

o Mid  Atlantic  (MA)  pp. 74-79 
Á Figure 6.1 ï Electrical Power Capacity (MA  level) p. 75 
Á Figure 6.2 ï Electrical Power Generation (MA  level) p. 75 
Á Figure 6.3 ï GRP by Industry  p. 76 



REMI * Synapse  

 

p. 5 

Á Figure 6.4 ï Employment by Industry  p. 77 
Á Figure 6.5 ï Employment by Occupation  pp. 78-79 

o East North Central  (ENC) pp. 80-85 
Á Figure 6.1 ï Electrical Power Capacity (ENC  level) p. 81 
Á Figure 6.2 ï Electrical Power Generation (ENC  level) p. 81 
Á Figure 6.3 ï GRP by Industry  p. 82 
Á Figure 6.4 ï Employment by Industry  p. 83 
Á Figure 6.5 ï Employment by Occupation pp. 84-85 

o West North Central  (WNC) pp. 86-91 
Á Figure 6.1 ï Electrical Power Capacity (WNC  level) p. 87 
Á Figure 6.2 ï Electrical Power Generation (WNC  level) p. 87 
Á Figure 6.3 ï GRP by Industry  p. 88 
Á Figure 6.4 ï Employment by Industry  p. 89 
Á Figure 6.5 ï Employment by Occupation  pp. 90-91 

o South Atlantic  (SA) pp. 92-97 
Á Figure 6.1 ï Electrical Power Capacity (SA  level) p. 93 
Á Figure 6.2 ï Electrical Power Generation (SA  level) p. 93 
Á Figure 6.3 ï GRP by Industry  p. 94 
Á Figure 6.4 ï Employment by Industry  p. 95 
Á Figure 6.5 ï Employment by Occupation  pp. 96-97 

o East South Central (ESC) pp. 98-103 
Á Figure 6.1 ï Electrical Power Capacity (ESC  level) p. 99 
Á Figure 6.2 ï Electrical Power Generation (ESC  level) p. 99 
Á Figure 6.3 ï GRP by Industry  p. 100 
Á Figure 6.4 ï Employment by Industry  p. 101 
Á Figure 6.5 ï Employment by Occupation  pp. 102-04 

o West South Central (WSC) pp. 104-09 
Á Figure 6.1 ï Electrical Power Capacity (WSC  level) p. 105 
Á Figure 6.2 ï Electrical Power Generation (WSC  level) p. 105 
Á Figure 6.3 ï GRP by Industry  p. 106 
Á Figure 6.4 ï Employment by Industry  p. 107 
Á Figure 6.5 ï Employment by Occupation  pp. 108-09 

o Mountain  (MNT)  pp. 110-15 
Á Figure 6.1 ï Electrical Power Capacity (MNT  level) p. 111 
Á Figure 6.2 ï Electrical Power Generation (MNT  level) p. 111 
Á Figure 6.3 ï GRP by Industry  p. 112 
Á Figure 6.4 ï Employment by Industry  p. 113 
Á Figure 6.5 ï Employment by Occupation  pp. 114-15 

o Pacific (PAC) pp. 116-22 
Á Figure 6.1 ï Electrical Power Capacity (PAC  level) p. 117 
Á Figure 6.2 ï Electrical Power Generation (PAC  level) p. 117 
Á Figure 6.3 ï GRP by Industry  p. 118 
Á Figure 6.4 ï Employment by Industry  p. 119 
Á Figure 6.5 ï Employment by Occupation  pp. 120-21 

¶ Regional Economic Models, Inc. (REMI)  pp. 122-23 
o Figure 7.1 ï Client Map  p. 123 

¶ Synapse Energy Economics, Inc. p. 123 

¶ Authorsô Biographies and Contact Information  p. 124 
o Scott Nystrom, M.A. p. 124 
o Patrick Luckow, M.S. p. 124 

¶ Notes p. 125  



REMI * Synapse  

 

p. 6 

òJust the Factsó 

Policy Design 

This white paper examines the economic, climate, budgetary, electrical power, and demographic 

implications of a carbon tax at the national level for nine regions of the United States and its 

economy. Those nine regions are the ñU.S. Censusò regions used in a number of federal data 

sources and in the energy forecasts from the Energy Information Administration  (EIA) . The 

carbon tax under study here supposes a tax rate of $10 per metric ton of carbon dioxide in 2016 

and then increasing at a linear rate upward of $10 per year. The tax would be at the point of 

extraction and entrance to the economy, but the interconnectivity of the energy supply chain 

would mean a significant amount (if not the whole weight)  of the carbon tax would eventually 

make its way to end-use consumers in the residential, commercial, and industrial sectors of the 

economy. This policy design would take 100% of the revenues and send them into a ñfee-and-

dividendò (F&D) system in which  all proceeds would return to households in the form of 

monthly checks or direct deposits. Rebate eligibility would be on a per capita basis for adults 

(over 18) with half -credit for dependent children in each household (under 18) up to a maximum 

of two. This would keep the system revenue-neutral and require no ot her changes to the tax code 

or expenditures by the federal government. The policy would also include a ñborder adjustmentò 

based on the carbon dioxide emitted during the production of any goods or services for 

importation  into the United States. This border adjustment would help prevent the leakage of 

emissions outside of the country, aid in preserving the competitiveness of American industry on 

the world market, and encourage other countries to adopt a similar policy.  

Methodology  

This study integrates three models with different perspectives on the economy and energy 

markets. They are (1) the Regional Energy Deployment System (ReEDS) built by the National 

Renewable Energy Laboratory and ran by Synapse Energy Economics; (2) the Carbon Analysis 

Tool (CAT) built from  the Annual Energy Outlook (AEO) from the EIA; and (3) REMI PI +, a 

dynamic model of subnational  units of the United Statesô economy. The ReEDS model shows 

potential future investment patterns for power generation capacity by technology type. A carbon 

tax might influence earlier retirements of coal plants and earlier or additional investments in 

low- or zero-carbon power sources such as nuclear, natural gas with carbon sequestration, or 

wind and solarðReEDS explicitly models such power switching. CAT takes its data and its 

assumptions from the AEO in order to have a baseline of energy consumption in the United 

States by region and sector. CAT adjusts this forecast downwards based on the price elasticity of 

demand for energy commodities after the tax and a pass-through in the energy supply chain 

increases end-use energy costs. CAT uses this process to generate an alternative energy demand 

forecast with saved carbon dioxide emissions and revenues from carbon taxes to have fiscal 

results. CAT also includes concepts on power investments from ReEDS, air quality, the revenues 

from the border adjustment, and changing American exports of fossil fuel resources. PI+ 

combines input data from ReEDS and CAT in order to perform an economic impact study of the 

F&D carbon tax in its dynamic, multiregional  structure, including the impacts on job creation, 

gross domestic product (GDP), personal income, the cost of living, and long -term regional 

demographics as households respond to new incentives. 
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This map shows the nine regions in this study  (Alaska and Hawaii are in the Pacific region). 
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Economic Impact Results  

Total Employment ( regional level)  

 

Almost all regions experience a positive impact to job creation relative to the baseline from the 

F&D carbon tax, and even the energy production-intensive WSC region (which includes Texas) 

has close to a net zero impact to total employment levels. The F&D carbon tax tends to generate 

jobs in labor-intensive industries like healthcare and retail, which hel ps explain these results of 

2.1 million jobs in 2025 and 2.8 million jobs by 2035.  
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Gross Regional Product (GRP) and Gross Domestic Product (GDP) 

 

The sum of GRP for all regions is the same as GDP for the nation. Most regions have a positive 

impact  to total output , though WSC does decline because of reduced output in capital-intensive 

sectors like oil and gas extraction, pipeline transportation, and petroleum refining . Job creation 

in WSC is still not significantly different from the baseline, however, and the net national result 

in 2025 is an additional $80 billion  to $90 billion in GDP.  

Climate Impact Results  

Carbon Dioxide Emissions (annual forecast  from bas eline , national level)  

 

A $10 per metric ton carbon tax startin g in 2016 and increasing at $10 per year would have a 

large influence on future carbon dioxide emissions, engendering a 33% decrease from baseline 

emissions by 2025 and a 52% decrease from baseline in 2035. 
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Saved Premature Deaths (annual, regional level)  

 

Reducing emissions of carbon dioxide (mostly from vehicles and power plants, as shown below) 

also indirectly reduces the emissions of noxious air pollutants such as mono-nitrogen oxides (or 

NOX) and sulfur dioxide (SOX). According to the U.S. Environmental Protection Agency (EPA), 

both these compounds can cause respiratory problems and hospitalizations. The above results 

calculate saved premature deaths from reducing NOX and SOX emissions in a way consistent 

with guidel ines from EPA and other federal agencies. 

Electrical Power Generation ( national level)  

 

Baseline power generation continues to include a significant amount of coal and gas, while the 

alternative with the carbon tax reduces generation and emissions (of carbon, NOX, and SOX) 

from coal and gas while encouraging nuclear, solar, and wind power. 
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Introduction  
This research takes a detailed look at the impacts to the United Statesô economy, emission, 

federal budget, power generation capacity, and demographics from implementing a national 

system for a ñfee-and-dividendò (F&D) carbon tax starting in 2016. To provid e a synopsis, this 

system would apply a fee to the extraction or removal of any carbon dioxide-emitting fuelsð

such as petroleum, natural gas, or coalðfrom the Earth. Objectives include the discouragement 

of their usage in order to preserve future resource endowments, reduce emissions, and provide 

an income base for a monthly rebate check of any proceeds from the carbon tax to all American 

households.2 Such a carbon tax would begin at $10 per metric ton in 2016 and escalate in a 

linear fashion at $10 per year upward, although this studyôs timeline ends with the modelsô 

horizon in 2035. Carbon taxes are a form of a sales taxðthey introduce an extra charge paid to 

the government during a regular market transaction that raises the price of the good or service 

and renders the buyer less likely to consume it.3 Carbon taxes are expressly ñPigouvianò in the 

sense they mean to help markets internalize the negative externalities unrealized by the parties 

directly involved in the transaction, such as the potential ha rm done to the atmosphere when 

combusting fossil fuels.4 However, a carbon taxôs nature as a fee and sales tax and its service as a 

revenue source for a governmental jurisdiction or a rebate fund make it a fiscal issue and 

therefore an appropriate topic for scrutiny with the traditional ñtools of the tradeò for economic 

and fiscal impact analysis. These include, in short, price elasticity of demand, network and 

dispatch modeling of electrical power generation, and regional impact modeling. This study 

integrates the three perspectives to allow a comprehensive portrait of a F&D carbon taxðwhat it 

means as budget, fiscal, and tax reform at the federal level. This includes implications on the 

national and regional economies, emissions by type, the federal budget, the electrical grid, and 

long-term industrial competitiveness and quality of life. 

The fundamental objective  of a price on carbon dioxide is to incentivize households and 

businesses to consider the total cost of carbon dioxide emission during prosaic purchasing 

decisions. Carbon dioxide, while harmless in dilute quantities and produced during normal 

respiration by many living organisms, may produce damages (an external social cost) when 

emitted in tremendous quantities across the globe. There is no shortage of literature postulating 

that higher atmospheric concentrations may disrupt existing human activities through rising sea 

levels, changing weather patterns, increase in the overall frequency and intensity of storms, and 

other factors.5 This analysis does not depend  on a motive for why the United States 

may wish to reduce its emissions.  The net of the benefits and costs from global warming or 

climate change are immaterial in examining carbon taxes and F&D as a sort of ñmundaneò 

budget or tax reform, and impacts on climate and air quality are truly secondary, indirect effects 

                                                        
2 For a full introduction to the fee -and-dividend (F&D) system for a carbon tax under consideration here, 
please see, <http://citizensclimatelobb y.org/wp -content/uploads/2014/04/Carbon -Fee-and-Dividend -
April -2014.pdf>, particularly the section ñTherefore the following legislationò 
3 For a longer introduction to the basics of carbon taxes, please see, <http://www.carbontax.org/issues/ >, 
and especially this slideshow, <http://www.slideshare.net/kea/ctc -slide-show-5-sept-2007> 
4 Named for Arthur Cecil Pigou, a British economist of the early Twentieth -Century and a founding figure 
of welfare economics who noted that markets did not account for public costs with issues such as littering 
and pollution, please see, <http://www. econlib.org/library/Enc/bios/Pigou.html > 
5 For a summary to the research and controversy about carbon externality and ñclimate change,ò please 
see the UN Intergovernmental Panel on Climate Change (IPCC), <http://www.ipcc.c h/ > 

http://citizensclimatelobby.org/wp-content/uploads/2014/04/Carbon-Fee-and-Dividend-April-2014.pdf
http://citizensclimatelobby.org/wp-content/uploads/2014/04/Carbon-Fee-and-Dividend-April-2014.pdf
http://www.carbontax.org/issues/
http://www.slideshare.net/kea/ctc-slide-show-5-sept-2007
http://www.econlib.org/library/Enc/bios/Pigou.html
http://www.ipcc.ch/
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in this type of modeling and policy design. To offer an example on the functioning of a carbon 

tax, a gallon of gasoline at retail weighs about 6.3 pounds on average. Those 6.3 pounds produce 

approximately  19.6 pounds of carbon dioxide in combustion when combining hydrocarbons 

with the oxygen in the air .6 After undertaking unit conversion, 7 a $1 per metric ton carbon tax is 

the equivalent to a $0.00 9 per gallon excise tax on retail gasoline (literally ñat the pumpò). The 

exercise is the same for different fuels based on the inherent chemical ñcarbon contentò of the 

fuel at whatever typical unit of sale at whatever point on the energy supply chain (such as 

extraction, first sale, refin ement, wholesale, or retail). Many major corporations ðincluding 

ExxonMobil, Wal -Mart , Microsoft, General Electric, Walt Disney, Wells Fargo, DuPont, Duke 

Energy, Google, and Delta Airlinesðalready make similar calculations of the potential carbon 

tax on their energy usage in expectation of future carbon pricing policies at the regional  or 

national level.8 These expectations help motivate and contribute to the research into the 

potential net  impact of such a carbon tax with an F&D algorithm . 

 

Figure 1.1 ï This process chart shows the basics of calculating a carbon tax once passed down 

through the energy supply chain  to retail and end -use consumers. Chemistry determines the 

ñcarbon contentò of a fuel or energy type, which becomes part of its price with an excise tax 

within a transaction to discourage its use and garner revenues for a rebate fund.  

Citizensô Climate Lobby (CCL), private citizens based in Coronado, California, engaged Regional 

Economic Models, Inc. (REMI) and its Washington, DC office to examine these issues and their 

interrelationships through the lens of modeling . This study uses three tools: the Regional Energy 

Deployment System (ReEDS), the Carbon Analysis Tool (CAT), and PI+. The ReEDS model, built  

by the National Renewable Energy Laboratory (NREL)  in Golden, Colorado, but ran in this 

study by Synapse Energy Economics, Inc. of Cambridge, Massachusetts,9 is a long-term capacity 

deployment and investment tool for modeling the power sector in the United States.10 CAT is an 

evolution of the Carbon Tax Analysis Model (CTAM) initially developed by Keibun Mori for 

                                                        
6 Depending on the specific blend with ethanol, <http://www.eia.gov/tools/faqs/faq.cfm?id=307&t=11 > 
7 1 pound = 0.00045359237  metric tons  
8 In fact, these companies already factor in a future price on carbon in their strategic planning and their 
long-term investment decisions, please see Coral Davenport, ñLarge Companies Prepared to Pay Price on 
Carbon,ò New York Times, December 5, 2013, <http://www.nytimes.com/2013/12/05/business/energy -
environment/large -companies-prepared-to-pay-price-on-carbon.html >  
9 For more background on Synapse, please see their webpage, <http://www.synapse -energy.com/> 
10 For an introduction to ReEDS, please see the NREL website, <http:// www.nrel.gov/analysis/reeds/ >, 
the technical appendix has more information on its specific application for this research  
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http://www.eia.gov/tools/faqs/faq.cfm?id=307&t=11
http://www.nytimes.com/2013/12/05/business/energy-environment/large-companies-prepared-to-pay-price-on-carbon.html
http://www.nytimes.com/2013/12/05/business/energy-environment/large-companies-prepared-to-pay-price-on-carbon.html
http://www.synapse-energy.com/
http://www.nrel.gov/analysis/reeds/
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Washington11 and later adapted by REMI for analyses in Massachusetts,12 the state of 

Washington, King County, Washington ,13 and California. 14 CAT takes CTAM and its construction 

on top of the Reference Case of the Annual Energy Outlook (AEO) 15 from the National Energy 

Modeling System (NEMS)16 of the Energy Information Administration (EIA) 17 and adds new 

emissions concepts for NOX and SOX, international imports and exports of energy, multiple 

regions, power switching (from ReEDS), and a fuller integration with REMI PI +. PI+ is a 

dynamic, multire gional, and integrated economic, demographic, and fiscal model inside of a 

Microsoft Windows -based software package of subnational  units of the United States used to 

produce economic impact results from exogenous policy simulations such as the F&D carbon 

tax. The models work in tandem. ReEDS describes how the power grid and generation might 

respond to a carbon tax with fossil energy sources being more expensive relative to zero-carbon 

alternatives and CAT takes data from ReEDS and the AEO to forecast a baseline and alternative 

for emissions and carbon tax revenues. PI+ simulates the net impact of higher end-use energy 

prices versus increased consumer spending from F&D, investments in different power sources, 

and various other factors. This integrated approach highlights each modelôs strengths in its core 

area (such as power generation in ReEDS and long-term demographics in PI +) before moving to 

the next step; the outputs from one model become the inputs for the next before finishing the 

chain inside of PI+ with economic impact analysis. 

The results in this white paper cover several dimensions and topics, the era from 2016 to 2035 

of twenty years, and a nine region subnational  breakout of different segments of the United 

States. The broad areas include macroeconomic indicators, a baseline forecast and alternative 

for  carbon dioxide emission from ReEDS and CAT, fiscal considerations for the federal budget 

and F&D system, the impact to the cost of living and socioeconomics, changes in the power 

generation profile, and any long-term changes to American demographics at the regional level 

on account of these policies. Macroeconomic indicators include employment and job creation, 

gross regional product (GRP) or gross domestic product (GDP),18 and distribution of jobs and 

                                                        
11 Please see the original article by Keibun Mori, ñWashington State Carbon Tax: Fiscal and Environmental 
Impacts,ò from the Evans School of Public Affairs at the University of Washington, 
<http://www.commerce.wa.gov/Documents/Washington -State-Carbon-Tax.pdf>, and see additional 
information on the constructi on of CTAM and CAT in the technical appendix 
12 Scott Nystrom and Ali Zaidi, ñModeling the Economic, Demographic, and Climate Impact of a Carbon 
Tax in Massachusetts,ò July 11, 2013, <http://www.commit teeforagreeneconomy.com/>; Erin Ailworth, 
ñEnvironmentalists Call for Massachusetts Carbon Tax,ò Boston Globe, June 23, 2013, 
<http://www.bostonglobe.com/business/2013/06/23/group -seeks-carbon-tax-combat-climate-
change/EGvlBc9ltLUCskJPgad0fL/story.html > 
13 Technically a 2-region study of King County and the rest of the state, please see Scott Nystrom and Ali 
Zaidi, ñThe Economic, Demographic, and Climate Impact of Environmental Tax Reform in Washington 
and King County,ò <http://etr -us.org/wp -content/uploads/2014/01/etr -wa-remi -dec-13-2013.pdf> 
14 Including a similar policy design to the F&D approach here, please see Scott Nystrom and Ali Zaidi, 
ñEnvironmental Tax Reform in California: Economic and Climate Impact of a Carbon Tax Swap,ò 
<http://citizensclimatelobby.org/wp -content/uploads/2014/03/REMI -CA-Carbon-Tax.pdf> 
15 This study used the AEO reference case for 2013, found here, <http://www.eia.gov/forecasts/aeo/ > 
16 For an introduction to NEMS, please see, <http://www.eia.gov/oiaf/aeo/overview/ > 
17 For the EIA homepage, please see, <http://www.eia. gov/> 
18 Sometimes called ñvalue-added,ò the market value of goods and services produced by labor and 
property in a region (GRP) or the United States (GDP) regardless of the nationality of its ownership  

http://www.commerce.wa.gov/Documents/Washington-State-Carbon-Tax.pdf
http://www.committeeforagreeneconomy.com/
http://www.bostonglobe.com/business/2013/06/23/group-seeks-carbon-tax-combat-climate-change/EGvlBc9ltLUCskJPgad0fL/story.html
http://www.bostonglobe.com/business/2013/06/23/group-seeks-carbon-tax-combat-climate-change/EGvlBc9ltLUCskJPgad0fL/story.html
http://etr-us.org/wp-content/uploads/2014/01/etr-wa-remi-dec-13-2013.pdf
http://citizensclimatelobby.org/wp-content/uploads/2014/03/REMI-CA-Carbon-Tax.pdf
http://www.eia.gov/forecasts/aeo/
http://www.eia.gov/oiaf/aeo/overview/
http://www.eia.gov/
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GRP across different industries, 19 occupations,20 and regions. The climate results involve a 

baseline forecast, a ñ$0 per tonò future case, contrasted with the $10 per year case to 2035 and 

potential emissions savings in power generation, the use of liquid and gaseous fuels, and 

reduced fossil fuel exports. Fiscal data includes a forecast of total carbon tax revenues, which is 

the anticipated remaining emissions multiplied by the rate in any given year, as well as the 

anticipated size of any annual or monthly rebate checks per capita or per household. The 

socioeconomics of the study look at changes to cost of living indices, energy and commodity 

prices, and changes by income strata in the labor market and the prospects of F&D serving as a 

nascent ñguaranteed income.ò Results for power include the anticipated capacity and generation 

for each technology type in each case and by year and by region. The power results combine with 

data from CAT on transportation -related emissions in order to consider the impact of improved 

air quality via reduced emissions of mono-nitrogen oxides (NOX),21 sulfur dioxide (SOX),22 and 

the benefit-cost of health outcomes. Quality of life, the labor market, and cost of living adjusts 

the demographic forecast in PI+ through migration between regions in the model. The dynamic 

results for several categories on the impact of a F&D carbon tax offer a comprehensive portrait 

of the implications of fiscal and climate policy.  

There are two appendices to the report. The first describes the technical foundation of the 

ReEDS model, CAT, PI+, and the integration between the three. The second has a surfeit  of 

detailed tables on selected model results at the regional level. While this is a national level study 

of a proposed change in federal tax policy, the workings of the models are ñbottom-upò for 

running  at the regional level before agglomerating upward to the national whole. The United 

Statesô economy and demographics total over $16 trillion in annual GDP and 318 million 

individuals. This is approximately the size of the whole European Union ( EU) in terms of GDP 

(though with around 190 million fewer people). Just as in Europe between different countries, 

there is considerable variation within the United States. Energy is perhaps a quintessential 

example of regional inimitability . For instance, California produces almost no power from coal 

and instead relies on natural gas, nuclear, renewable power, and its uneven topography and 

adequate rivers to site hydroelectric dams.23 At the national level, on the other hand, coal-fired 

                                                        
19 By 70 sectors that approximate the 3-digit NAICS (N orth American Industrial Classification System) 
codes, the U.S. Censusô standard definition of what constitutes the hierarchy of industrial sectors in the 
economy, please see, <http://www.census.gov/eos/ww w/naics/ > 
20 By the Standard Occupational Classification (SOC) codes from the Bureau of Labor Statistics (BLS), a 
similar concept to NAICS that instead looks at the type of job and tasks performed by the worker instead 
of the final product produced by the f irm, please see, <http://www.bls.gov/soc/ > 
21According to the ñhealthò page of the U.S. Environmental Protection Agency (EPA), ñCurrent scientific 
evidence links short-term exposures to SO2, ranging from five minutes to  twenty-four  hours, with an array 
of adverse respiratory conditions  including bronchial construction  and increased asthma symptomsé 
these effects are particularly important for asthmatics at elevated ventilation rates (e.g., while exercising 
or playing),ò <http://www.epa.gov/airquality/sulfurdioxide/health.html > 
22 According to EPA, ñCurrent scientific evidence links short -term NO2 exposures, ranging from thirty 
minutes to twenty -four hour s, with adverse respiratory effects including airway inflammation in healthy 
people and increased respiratory symptoms in people with asthmaé breathing elevated short-term NO2 
concentrations, and increased visits to emergency departments and hospital admissions for respiratory 
issues, especially asthma,ò <http://www.epa.gov/air/nitrogenoxides/health.html > 
23 California still imports electricity that may come from coal -fired generation in the western United 
States, although its internal power generation is nearly all gas and zero-carbon sources, please see, 
<http ://www.eia.gov/state/?sid=ca#tabs -4> 

http://www.census.gov/eos/www/naics/
http://www.bls.gov/soc/
http://www.epa.gov/airquality/sulfurdioxide/health.html
http://www.epa.gov/air/nitrogenoxides/health.html
http://www.eia.gov/state/?sid=ca%23tabs-4
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generation produces between 35% and 40% of all electricity.24 Thus, the modeling here of 

region-to-region has several advantages over a purely macroeconomic or ñone regionò setupðit 

takes into  account of regional differences in industry mixtures, energy supply and demand, and 

provides results from the F&D carbon tax in terms of geographic units. It does not use ñone 

numberò to cover all the inherent heterogeneity and variability of the United Statesô economy.25 

The results presented in this study are the same as the nine regions of the NEMS model and the 

EIA data for the sake of consistency with federal sources. 

 

New England (NE) 
 

Mid-Atlantic (MA) 
 

East North Central 
(ENC) 

 

West North 
Central (WNC) 

 

South Atlantic (SA) 
 

East South Central 
(ESC) 

 

West South 
Central (WSC) 

 

Mountain (MNT) 
 

Pacific (PAC) 

 
Figure 1.2 ï This map shows the nine regions in the PI+ model simulations for this work .26 The 

colors above are consistent with the coloration of the results tables and appendices. The states 

of Alaska and Hawaii are part of the PAC region with California, Oregon, and Washington. 

Each region has its own reaction to the F&D carbon tax before becoming part of the national 

whole through simple addition . For instance, the heavy concentration of coal -fired power 

plants in ENC and WNC (the Great Lakes and Great Plains states, respectively) make their 

economies more susceptible to switching from coal power to nuclear power than NE or PAC, 

neither of which have comparably much in terms of coal . On the other hand, ENC and WNC 

have potential for wind power given all their cheap, open land . These regions have their 

idiosyncrasies ðthese models specifically exist to take account of them.  

                                                        
24 According to EIA, please see, <http://www.eia.gov/tools/faqs/faq.cfm?id=427&t=3 > 
25 There is always considerable variability between regions in response to policy, and some states can grow 
rapid while others are in recessionðfor example, in 2012, national real GDP grew at 2.5%, but ten states 
grew at 3.3% or faster (and North Dakota at 13.4%) while nine states grew less than 1.2% (with a small 
recession in Connecticut of -0.1%) according to the Bureau of Economic Analysis (BEA), 
<http://www.bea.gov/newsreleases/regional/gdp_state/gsp_newsrelease.htm > 
26 The regions above are the same as those in the NEMS modeling data and the same as the subnational 
units used by the U.S. Census in many of its data releases at the ñCensus Divisionsò granularity, please 
see, <https://www.census.gov/geo/reference/gtc/gtc_census_divreg.html > 

http://www.eia.gov/tools/faqs/faq.cfm?id=427&t=3
http://www.bea.gov/newsreleases/regional/gdp_state/gsp_newsrelease.htm
https://www.census.gov/geo/reference/gtc/gtc_census_divreg.html
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Policy Design 
The results consider a primary scenario of a F&D carbon tax starting in 2016 at $10 per metric 

ton of carbon dioxide and increasing at a linear rate of $10 per year assessed at the point of 

extraction of any carbon dioxide-emitting fuels .27 The initial rate above is in 2016 dollars, and 

the tax rate would have indexing from the outset in order to prevent the divergence from its real 

value due to inflation. The rate per metric ton is an important consideration with  a carbon tax 

because it captures market -based incentives toward switching out of carbon-intensive power 

generation, business practices, and item purchases and toward a trajectory for lower emissions. 

The linear, consistent increase in the tax rate sends a clear, predictable message to households, 

businesses, and investors about future costs and incentivizes them to investigate different ways 

of doing things. The embedded simplicity and expectedness of this system removes all ambiguity 

about future prices for any purchasing decisionsðup from individuals doing straightforward 

benefit-cost analysis on things like appliance purchases to multinational corporations and their 

strategic plans. Assuming the carbon tax rate would continue increasing at $10 per year past 

2035 and to at least 2040 is part of the illustration of the point. The ReEDS model runs to 2040 

and has a structure that implicitly assumes the investors in electrical power capacity make 

rational decisions about cost competitiveness of plants and infrastructure not only now but in 

the future. ñInvestorsò in 2035 will look for a return on investment (ROI) from 8 % to 12% over 

the lifespan of a project, which means anticipated higher carbon prices in 2035 will matter for  

decisions made in the 2020s and the 2030s. 

Fee-and-Dividend  (F&D) 

The other main part of a carbon tax is considering of the final disposition of the revenues. This 

can have considerable influence on the final regional and macroeconomic impacts of the policy 

(given that  the sums involved often total a few percentage points of GDP). The revenues from a 

carbon tax could see utilization in an infinite number of wa ys toward replacing current revenue 

sources, refunds, deficit reduction, or financing new expenditures. Nevertheless, the governing 

principle for this design is revenue -neutrality and the fee -and -dividend alone ðall of 

monies paid into the U.S. Department o f the Treasury from the carbon tax must 

return to households in the form of a monthly check or direct deposit.  There would 

be limited eligibility requirements , and household size would determine each householdôs share 

of the total, national dividend.  To quote, ñEqual, monthly, per-person dividend payments made 

to all American households (one-half payment per child under eighteen with a limit of two per 

household), and the total value of all monthly dividend payments shall represent 100% of the 

total carbon fees collected in each month.ò28 A monthly check (as opposed to annual) assists 

families living ñhand to mouthò in any transitional periods, prevents households from needing 

to carry a net loss from higher energy prices longer than thirty -one days, and makes it an easier 

part of family budget planning along with monthly car payments, mortgage s, and similar  fixed 

costs. Revenue-neutrality through F&D has several advantages from a policy design and a 

political standpoint. Revenue -neutrality implies  there is no appreciable net increase in the level 

                                                        
27 For an outline of the full legislative proposal by CCL, please see, <http://citizensclimatelobby.org/wp -
content/uploads/2014/04/Carbon -Fee-and-Dividend -April -2014.pdf> 
28 This matters in the economic simulations, as well, given it helps determine some of the distribution of 
the impacts between regions of the country due to differing fertility rates and family sizes  

http://citizensclimatelobby.org/wp-content/uploads/2014/04/Carbon-Fee-and-Dividend-April-2014.pdf
http://citizensclimatelobby.org/wp-content/uploads/2014/04/Carbon-Fee-and-Dividend-April-2014.pdf
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of total federal spending, which means the fiscal and climate issues behind the carbon tax are 

separate from any debates on the most appropriate or efficient level of spending relative to tax 

revenues, population, or GDP. The F&D approach avoids entanglement in ongoing debates 

about tax reform, 29 individual income tax rates, corporate tax es, tax expenditures,30 capping 

deductions,31 or ñbase broadeningò because F&D works as a separate system from general fiscal 

policy and the regular tax code. It also does not influence the structure, functioning, or financing 

of social entitlement programs , such as Social Security, Medicare, Medicaid, or unemployment 

insurance.32 These are all issues with infinite  complications  of their own, but F&D combined 

with revenue-neutrality leaves them as separate matters. 

Border Adjustment  

Another feature of this design is its inclusion of a ñborder adjustmentò on the potential carbon 

dioxide of any fuels or the emissions behind the production of goods brought into the United 

States for sale. It charges the same rate on manufactured goods, agricultural products, and fossil 

fuel imports  as that charged domestic producers. The tariff would also apply to American 

exports of fossil fuels. The goal of the adjustment is to prevent the ñleakageò of emissions for 

American consumption to foreign production, maintain competitiveness, and place upward 

pressure on the world price of coal, natural gas, and petroleum and incentivize other nations to 

design their own carbon pricing.  The United States is a large country and an enormous energy 

producer, and therefore a higher cost for domestic resource extraction would have some effect 

on the world price for energy, although the scale of that effect is not part of the modeling. The 

border adjustment  aids in preventing the movement of production lines and their emissions out 

of the United States in order to avoid the tax before exporting the goods back into the American 

market. For instance, consider an automobile assembly plant  in Ontario or Chihuahua in 

competition with a similar one in Michigan or Alabama. Without a border tariff  and ceteris 

paribus , the foreign lines could freely emit while domestic ones pay carbon taxes. However, the 

border adjustment means Canadian and Mexican producers pay a border tax comparable to the 

prevailing one in the United States. This design could have complications with international 

trade law, the World Trade Organization (WTO), and its goals of encouraging internati onal 

commerce via lower tariffs. The models here presume any issues with the WTO have a happy 

resolution; there is an abundance of literature on possible routes.33 Revenues from the border 

adjustment would still meet revenue -neutrality criteria, but they would have a different 

                                                        
29 Perhaps the most important one at the moment is that of Representative Dave Camp, for a summary, 
please see, Martin Sullivan, ñ25 Interesting Features of Chairman Campôs New Tax Reform Plan,ò Forbes, 
March 3, 2014, <http://www.forbes.com/sites/taxanalysts/2014/03/03/twenty -five-interesting -features-
of-chairman-camps-new-tax-reform-plan/ > 
30 For an introduction to tax expenditures, the largest one being the deduction for employer -provided 
insurance, please see, ñThe Distribution of Major Tax Expenditures in the Individual Income Tax System,ò 
Congressional Budget Office (CBO), May 29, 2013, <http://www.cbo.gov/publication/43768 > 
31 An approach favored by such economists at Dr. Martin Feldstein at Harvard and a favorite of Governor 
Mitt Romney during the presidential campa ign of 2012, please see, Martin Feldstein, ñItôs time to cap 
deductions,ò Washington Post , March 12, 2013, <http: //www.washingtonpost.com/opinions/its -time-to-
cap-tax-deductions/2013/03/12/af05081c -8a63-11e2-8d72-dc76641cb8d4_story.html > 
32 Some proposals imagine a carbon price supplementing or replacing current payroll taxes 
33 For example, please see, Joost Pauwelyn, ñCarbon Leakage Measures and Border Tax Adjustments 
Under WTO Law,ò Graduate Institute of International and Development Studies  (IHEID) , March 21, 
2012, <http://papers.ssrn.com/sol3/ papers.cfm?abstract_id=2026879 > 

http://www.forbes.com/sites/taxanalysts/2014/03/03/twenty-five-interesting-features-of-chairman-camps-new-tax-reform-plan/
http://www.forbes.com/sites/taxanalysts/2014/03/03/twenty-five-interesting-features-of-chairman-camps-new-tax-reform-plan/
http://www.cbo.gov/publication/43768
http://www.washingtonpost.com/opinions/its-time-to-cap-tax-deductions/2013/03/12/af05081c-8a63-11e2-8d72-dc76641cb8d4_story.html
http://www.washingtonpost.com/opinions/its-time-to-cap-tax-deductions/2013/03/12/af05081c-8a63-11e2-8d72-dc76641cb8d4_story.html
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2026879
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treatment than domestic carbon tax revenues into the F&D system. Revenues from the tariff  

adjustment would go into a separate ñjarò than the general F&D and help to rebate back the taxôs 

value to American manufacturers in order to  support their ability to compete on international 

markets. This would assist in buttressing American competitiveness and reducing leakage of 

carbon emissions for American-consumed goods to foreign production locations or other 

nations without an analogous carbon dioxide pricing arrangement.  

 

Figure 2.1 ï This is an arc-and-node representation of the logical superstructure of the policy 

and the data involved in the model. T he carbon tax rate in the upper left informs the initial 

simulations in ReEDS and CAT, which in turn generate results on power generation and 

capacity, air quality, carbon dioxide emissions, energy costs, the border adjustment, and fossil 

fuel exports. These serve as inputs to the economic study in PI + in the bottom right.  
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Simulation Results  
The results of the simulations in ReEDS, CAT, and PI+ cover the economic, climate/emissions, 

federal fiscal, electrical power, and demographic implications of a national,  F&D carbon tax 

starting at $10 per year in 2016 (in 2016 dollars) and increasing linearly  at $10 per year through 

2035. As per F&D, all revenues gained from the carbon tax return to American households in the 

form of a monthly check in a system roughly similar to the Alaska Permanent Fund of annual 

rebates to individual taxpayers of state royalties and excise taxes on oil and gas extraction and 

mining. 34 The results include simulation inputs for the border adjustment, as well. All the results 

below are against a ñdo-nothingò or ñbusiness as usualò baseline presuming no other changes to 

the economy, energy prices, or the tax code. The baseline represents the general drift of the 

United Statesô economy by region into the future based on long-term trends within the economy, 

technological development, and demographics. The models simulate the net impact of 

implicitly higher end -use energy costs from the carbon tax versus the benefit of 

increased consumer spending (via F&D ) with changing investments in power 

generation capacity and the border adjustment.  It accounts for both the negatives and 

the positives of this potential policy with a ceteris paribus  condition against the ñnull 

hypothesisò baseline. For the most part, results are against this baseline, although there are 

instances where a direct comparison between the baseline and alternative is appropriate rather 

than just the difference (or ñdeltaò) between them. 

 

Figure 3.1 ï This summarizes the broad categories of the results, starting on the left with 

economic impacts and eventually ending with changing long -term demographics.  

                                                        
34 The Alaska Permanent Fund (or the ñoil checkò) serves as inspiration for CCLôs conception of a F&D 
system with a few differences, including narrower eligibility requirements for state residency and the 
existence of a permanent, interest -bearing sovereign wealth fund in Alaska, while F&D would carry no 
balance and immediately refund all revenues, please see, <http://pfd.alaska.gov/Home/index > 

Economic 

ωJobs 

ωGDP 

ωIncome 

ωPrices 

ωBy industry 

ωBy region 

Emissions 

ωCarbon 
emissions 

ωNOX, SOX 
emissions 

ωBaseline 

ωAlternative 

Budgetary 

ωRevenues 

ωMonthly 
dividend 

ωPer capita 

ωPer family 

ωBorder 
adjustment 

Electrical 

ωCapacity by 
technology 

ωGeneration 
by type 

ωInvestment 
in power 

ωBy region 

Demo-
graphics 

ωPopulation 

ωEconomic 
migration 

ωSaved 
premature 
deaths 

http://pfd.alaska.gov/Home/index


REMI * Synapse  

 

p. 20  

Total Employment  (regional level)  

 

Figure 3.2 ï This represents the net change in employment by region. The results are, again, 

consequences of the inputs built around conditions described in the policy design section and 

previous page. Speaking relative to the baseline, the net effect on job creation and employment 

is positive in most years and regions, and even the export-oriented and energy production -

intensive WSC region has close to a net zero impact on its employment levels. 

 

Total Employment ( national level)  

 

Figure 3.3 ï This is the same data as that in Figure 3.2 agglomerated up from the regions to 

the nation . Thus, net employment levels at the national level from the F&D carbon tax are 

between 2 million and 3 million over baseline (approximately a 1% increase) when counting 

higher energy costs versus rebates to households and changed investments. 
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Gross Regional Product (GRP) 

 

Figure 3.4 ï This shows the impact to GRP for the nine regions from the F&D carbon tax. Most 

regions see a slight expansion in their economic output, although  the ESC and WSC regions 

have either a neutral or a negative impact. This is a natural extension of the large e nergy 

production cluster present in the WSCôs economy. Its ability to maintain the same level of 

employment in the face of falling GRP involves a change in its industry mixture . 

 

Gross Domestic Product (GDP) 

 

Figure 3.5 ï This is the sum of the regionsô GRP, which equals the United Statesô GDP. The 

impact is still a net positive, although  less so than the impact to employment in percentage 

termsðthe above is a difference of 0.35% to 0.65% from baseline GDP. The difference in the 

scale of the impact between the two again comes down to the industry mixture.  
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Total Employment (percentage change)  

 

Figure 3.6 ï The above displays the percentage change from the baseline implied by the results 

in Figure 3.2 and Figure 3.3. The F&D carbon tax has a positive effect on employment in most 

regions, although  over the scope and scale of the United  States economy the impact in even the 

ñbestò region (PAC, MNT, or ENC) is still less than a 2% difference from the baseline. 

 

Gross Regional/Domestic Product (percentage change)  

 

Figure 3.7ï The percentage changes in GRP and GDP are less than that in the changes to total 

employment because of the labor-intensity of the industries tied to consumer spending and the 

F&D system in Figure 3.8. Most regions add GRP save WSC but, even then, the impact to GRP 

in the WSC region is less than 2% by 2035, which is a small change from baseline. 
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GDP by Major Industries ( national level)  

 
Figure 3.8  ï This distributes the impacts to national GDP between the 19 private sector 

industries that mak e the two-digit NAICS codes as well as state and local government. As in 

Figure 3.6 and Figure 3.7, most of this represents a small change versus the baseline of 

between 1% and 2% of total output over two decades for the service sectors and under a 10% 

decrease in mining output. Manufacturing has important patterns in Figure 3.9.  

The F&D carbon tax renders the national economy larger than the one in the baseline, but 

perhaps just as vital  is the composition of GDP under the policy. The above shows higher energy 

prices cause a decline in the value-added of the sectors directly related to energy production and 

distribution, such as mining or utilities, as well as energy-intensive sectors like manufacturing 

and transportation / logistics. This is an expected outcome of taxing those industriesô products or 

inputs via the carbon tax in order to incentivize a reduction in the consumption of carbon 

dioxide-emitting  fuels, goods, and services. On the other hand, F&D increases demand from 

households for consumer staples like healthcare, food and drinks , electronics, media, 

entertainment, and housing. The industries in the blend at the top of the distribution all have 

close, direct, or indirect linkages with the consumption component (ñCò) of GDP, and its 

expansion in the simulation due to the rebate increase their output and value-added. Carbon 

pricing would not yield a positive impact on all sectors or regions no matter its structure, and 

the results for the WSC region in Figure 3.4  and industries in Figure 3.8 reflect the expectation. 

The net is overwhelmingly  positive, however, and there are trends within manufacturing and in 

Figure 3.8 that reflect higher national and regional employment levels. 
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GDP by Manufacturing Industries ( national level)  

 
Figure 3.9 ï This is the same data as the manufacturing agglomeration  in the previous figure 

subdivided into the three -digit manufacturing sectors in the NAICS codes. As before, most of 

these changes represent a marginal difference from the baseline of a few percentage points.  

There are several key trends in the complicated picture for American manufacturing under the 

F&D carbon tax. Most sectors have close to a neutral impact, though some break this pattern. 

The largest losses are in ñpetroleum and coals,ò which is an industry made up mostly of 

petroleum refineries .35 Declining output for this industry relative to the baseline is a natural 

expectation from a measure like a carbon tax. A price on emissions raises upstream costs of 

inputs and, after a ñpass-throughò in market prices, the downstream cost of its final products in 

wholesale and retail markets. Its decline is a significant loss in output but, as Figure 3.10 on the 

next page depicts, it does not represent a very significant loss in employment compared to the 

gains in other industries. The other industries at the bottom, including chemicals and primary 

metals (which produce steel and pipes), have a direct relationship to the decline in refinery 

output for being part of that industryôs supply chain. Conversely, manufacturing subsectors with 

a strong connection to consumersðsuch as automobiles, food products, printing, fabricated 

metals (mostly car parts), and furniture ðincrease their output relative to the baseline. In fact, 

if one subtracts  petroleum and chemical  manufacturing , the net change in the 

combined  output under the F&D  carbon tax from all of the other, ñnon-energyò 

American manufacturing sectors is c lose to zero.  

                                                        
35 This sector, which is NAICS 324, mostly involves refinement of crude petroleum; please see, 
<http://www.census.gov/cgi -bin/sssd/naics/naicsrch?code=324&search=2012%20NAICS%20Search> 
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Employment by Major Industry ( national level)  

 
Figure 3.10 ï This chart recasts the total employment by region and nationally from previous 

figures into the difference in jobs by industry relative to the baseline. Most sectors, with the 

exception of mining and utilities, have a positive impact to their employment levels.  

The main factors in the results for Figure 3.2 , Figure 3.3 , Figure 3.4 , and Figure 3.5 on the 

regional and macroeconomic impacts to jobs, GDP, and GRP from F&D carbon tax are changes 

in demand by industry and labor productivity. As described, demand relates to the incentives 

inherent to the carbon tax. Labor productivity is a concept of the necessary labor units needed to 

perform a taskðfor instance, if a software company requires 50 workers for two years to 

complete a $20 million contract, this implies a labor productivity of $200,000 per worker every 

year.36 Technology and the nature of the production process for each industry determine the 

relative ñlabor-intensity,ò or to what degree labor inputs and wages play a role in its operational 

enterprise. The positive results to employment levels under the carbon tax owe much to this 

policyôs propensity to shift output away from industries with low labor-intensity (such as 

petroleum refining, mining, transportation, and utilities) and toward consumer-centri c 

industries that require larger labor inputs . The healthcare and retail sectors, in particular, 

receive many of the extra dollars and their labor-intensity means they create an outsized portion 

of the net new jobs. This explains why total employment can be positive or neutral in the face of 

stagnant or declining GRP or GDP in the model simulations. 

                                                        
36 50 workers * 2 years * $200,000 per worker = $20 million worth of completed project  
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Figure 3. 11 ð GDP by Industry (millions of 2012 dollars)  
70  sector  NAICS  2020  20 25  2030  2035  

Forestry and logging; Fishing, hunting, and trapping  -$156 -$430  -$646 -$794 

Agriculture and forestry support activities  -$11 -$42 -$64 -$74 

Oil and gas extraction  -$6,344 -$13,923 -$19,207 -$20,603  

Mining (except oil and gas)  -$3,380  -$10,396 -$15,971 -$16,872 

Support activities for mining  -$1,101 -$1,422 -$1,366 -$1,121 

Utilities  -$9,932 -$11,462 -$11,075 -$11,060 

Construction  $1,814 $6,292 $7,806 $10,390 

Wood manufacturing  $139 $212 $170 $156 

Nonmetallic mineral manufacturing  $165 $237 $167 $177 

Primary metal manufacturing  -$613 -$1,790 -$2,680  -$3,066  

Fabricated metal manufacturing  $921 $332 -$226 $394 

Machinery manufacturing  -$145 $438  $358 -$148 

Computer and electronic manufacturing  -$504 -$2,538 -$4,314 -$4,970 

Electrical equipment and appliance manufacturing  -$335 -$1,163 -$1,925 -$2,470 

Motor vehicles, bodies and trailers, and parts manufacturing  $1,264 $2,314 $3,081 $3,876 

Other transportation equipment manufacturing  -$179 -$693 -$1,190 -$1,557 

Furniture and related manufacturing  $338 $347 $201 $38 

Miscellaneous manufacturing  $58 -$467 -$875 -$1,022 

Food manufacturing  $944 $1,114 $983 $857 

Beverage and tobacco manufacturing  $483 $583 $532 $456 

Textile mills; Textile mills  -$20  -$208  -$401 -$459 

Apparel manufacturing; Leather and allied manufacturing  -$35 -$170 -$230  -$236 

Paper manufacturing  $91 -$120 -$364 -$532 

Printing and related support activities  $247 $318 $310 $316 

Petroleum and coals manufacturing  -$8,199 -$18,210 -$27,028 -$35,033 

Chemical manufacturing  -$1,016 -$5,341 -$9,824 -$13,374 

Plastics and rubber manufacturing  -$40  -$640  -$1,339 -$1,879 

Wholesale trade  $4,633 $6,327 $6,517 $7,582 

Retail trade  $9,893 $18,138 $23,935 $30,480  

Air transportation  -$3,937 -$10,395 -$17,408 -$23,916 

Rail transportation  -$288  -$647 -$1,028 -$1,234 

Water transportation  -$44 -$125 -$219 -$300  

Truck transportation  $492 $517 $277 $219 

Couriers and messengers  $222 $193 $24 -$122 

Transit and ground passenger transportation  $176 $237 $243 $261 

Pipeline transportation  -$508  -$838  -$979 -$988  

Scenic and sightseeing transportation; Support activities for transportation  -$869 -$2,232 -$3,788 -$5,438 

Warehousing and storage  $168 $162 $83 $49 

Publishing industries, except Internet  $1,389 $2,019 $2,271 $2,738 

Motion picture and sound recording industries  $1,301 $2,161 $2,875 $3,715 

Internet publishing and broadcasting; ISPs, search portals, and data processing  $616 $803  $810 $880  

Broadcasting, except Internet  $387 $536 $569 $643 

Telecommunications  $3,437 $5,408  $6,561 $7,767 

Monetary authorities - central bank; Credit intermediation and related activities  $9,636 $14,491 $16,689 $18,807 

Securities, commodity contracts, investments  $3,847 $5,189 $5,381 $5,641 

Insurance carriers and related activities  $3,813 $5,268 $5,425 $5,374 

Real estate  $13,816 $22,972 $27,708 $32,174 

Rental and leasing services; Leasing of nonfinancial intangible assets  -$1,164 -$4,245 -$7,656 -$10,299 

Professional, scientific, and technical services  $3,453 $2,614 $120 -$978 

Management of companies and enterprises  -$106 -$1,953 -$4,133 -$5,837 

Administrative and support services  $2,733 $3,753 $3,864 $4,288  

Waste management and remediation services  $277 $362 $353 $375 

Educational services  $1,516 $2,386 $2,849  $3,177 

Ambulatory health care services  $14,727 $23,715 $29,217 $34,358 

Hospitals  $3,872 $6,195 $7,672 $9,001 

Nursing and residential care facilities  $1,322 $2,142 $2,642 $3,075 

Social assistance  $1,071 $1,704 $2,073 $2,384 

Performing arts and spectator sports  $689 $1,067 $1,260 $1,481 

Museums, historical sites, zoos, and parks  $105 $174 $217 $253 

Amusement, gambling, and recreation  $972 $1,608 $1,977 $2,297 

Accommodation  $1,543 $2,587 $3,187 $3,731 

Food services and drinking places  $2,428  $3,944 $4,746 $5,405 

Repair and maintenance  $1,238 $1,864 $2,112 $2,379 

Personal and laundry services  $2,494 $4,052 $4,934 $5,649 

Membership associations and organizations  $985 $1,525 $1,802 $2,020  

Private households  $411 $737 $936 $1,092 

State and local government  $4,422 $5,021 $3,991 $3,966 

TOTAL OF ALL SECTORS =  $65,623  $72,609  $52,993  $53,536  
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Figure 3.1 2 ð Employment by Industry (thousands over baseline)  
70  sector  NAICS  2020  2025  2030  2035  

Forestry and logging; Fishing, hunting,  and trapping  -1 -3 -4 -5 

Agriculture and forestry support activities  0 -2 -2 -2 

Oil and gas extraction  -25 -56 -80 -91 

Mining (except oil and gas)  -13 -36 -47 -43 

Support activities for mining  -4 -3 -1 0 

Utilities  -15 -14 -10 -7 

Construction  62 170 209 245 

Wood manufacturing  3 5 6 7 

Nonmetallic mineral manufacturing  3 5 7 9 

Primary metal manufacturing  -1 -2 -3 -2 

Fabricated metal manufacturing  8 7 6 12 

Machinery manufacturing  0 2 2 1 

Computer and electronic manufacturing  -2 -7 -9 -8 

Electrical  equipment and appliance manufacturing  -1 -4 -6 -7 

Motor vehicles, bodies and trailers, and parts manufacturing  7 9 10 10 

Other transportation equipment manufacturing  0 -1 -2 -2 

Furniture and related manufacturing  5 5 4 2 

Miscellaneous manufacturing  1 -1 -2 -1 

Food manufacturing  10 14 15 15 

Beverage and tobacco manufacturing  1 2 2 2 

Textile mills; Textile mills  0 -2 -4 -5 

Apparel manufacturing; Leather and allied manufacturing  -1 -3 -3 -2 

Paper manufacturing  2 2 2 2 

Printing and related support activities  3 5 4 4 

Petroleum and coals manufacturing  -2 -3 -3 -3 

Chemical manufacturing  1 -2 -4 -4 

Plastics and rubber manufacturing  2 0 -2 -3 

Wholesale trade  34 49 52 56 

Retail trade  172 289 342 387 

Air transportation  -14 -32 -48 -59 

Rail transportation  -1 -1 -1 0 

Water transportation  0 1 2 3 

Truck transportation  14 29 45 65 

Couriers and messengers  5 9 13 18 

Transit and ground passenger transportation  6 10 13 17 

Pipeline transportation  -1 -1 -1 -1 

Scenic and sightseeing transportation; Support activities for transportation  -8 -19 -28 -37 

Warehousing and storage  4 5 5 6 

Publishing industries, except Internet  6 8 8 8 

Motion picture and sound recording industries  6 9 11 12 

Internet publishing and broadcasting; ISPs, search portals, and data processing  2 3 3 2 

Broadcasting, except Internet  2 3 3 4 

Telecommunications  10 14 15 16 

Monetary authorities - central bank; Credit intermediation and related activities  34 47 48 49 

Securities, commodity contracts, investments  44 58 57 57 

Insurance carriers and related activities  28 38 38 37 

Real estate  62 105 121 130 

Rental and leasing services; Leasing of nonfinancial intangible assets  6 7 6 5 

Professional, scientific, and technical services  43 49 38 37 

Management of companies and enterprises  0 -7 -13 -15 

Administrative and support services  101 168 199 226 

Waste management and remediation services  3 4 5 6 

Educational services  46 81 101 115 

Ambulatory health care services  190 311 387 459 

Hospitals  57 95 118 136 

Nursing and residential care facilities  35 61 77 91 

Social assistance  42 71 89 103 

Performing arts and spectator sports  16 24 27 30 

Museums, historical sites, zoos, and parks  2 3 4 5 

Amusement, gambling, and recreation  32 54 67 76 

Accommodation  23 38 46 50 

Food services and drinking places  91 155 185 201 

Repair and maintenance  18 29 33 37 

Personal and laundry services  56 88 101 110 

Membership associations and organizations  34 55 66 74 

Private households  49 82 96 104 

State and local government  53 57 43 41 

TOTAL OF ALL SECTORS =  1,344 2,140 2,458 2,785 
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The data in Figure 3.13 examines the impact from the F&D carbon tax to the labor market at the 

national level not from the perspective of industry -by-industry but rather by each ñoccupation.ò 

An occupation is a task or type of worker that may work in different industries depending on 

qualifications; all industries employ a number of occupations. For instance, a commercial b ank 

in a city like Charlotte, North Carolina or Seattle, Washington  will em ploy executives, analysts, 

records clerks, managers and supervisors, IT and HR professionals, sales representatives, 

receptionists, and maintenance personnel of any buildings and grounds. All these occupations 

have differing backgrounds in terms of education, position in the corporate hierarchy, and 

wagesðhence, an examination of the impact by occupation is one means for approaching the 

socioeconomic aspects of PI+ analysis. In addition, occupation -by-occupation impacts are often 

a more accurate way to measure the net impacts on labor attribu table to a policy than industry 

level impacts. After all, for most workers, finding a job or good pay is more important to them 

than the NAICS code of their employer. Some industries have a decline in their total level of 

employment relative to the baseline in Figure 3.12, but very few of the occupations have a 

similar result. These numbers represent small changes against a baseline over a long horizon, 

which implies hiring and natural attrition over time are the more lik ely means for the changes 

below to take place (rather than any surges in direct hiring or layoffs). For example, in the 

scenario of F&D carbon tax, a young engineering graduate or a certified welder is slightly more 

likely to find work in the automotive se ctor, in construction (of housing or commercial square 

footage), or in wind power instead of with mining, oil and gas extraction, or petroleum refining. 

Still other engineers might find themselves using their education to move into another 

quantitative occupation such as financial analysis, computer programming, research and 

development, professional sales, or management where jobs would be marginally more plentiful 

than in the baseline within several industries. This helps allow the economy and labor market to 

absorb these small changes over a decadeôs experience. 

 
 

Figure 3.1 3 ð Employment by Occupation (thousands over baseline)  
95 -occupation SOC  2020  2025  2030  2035  

Top executives  18 27 29 31 

Advertising, marketing, promotions, public relations, and sales managers  5 8 8 9 

Operations specialties managers  11 14 13 14 

Other management occupations  21 34 39 44 

Business operations specialists  28 41 43 47 

Financial specialists  32 43 43 45 

Computer occupations  17 19 16 15 

Mathematical science occupations  1 1 1 1 

Architects, surveyors, and cartographers  0 0 0 0 

Engineers  -3 -8 -13 -15 

Drafters, engineering technicians, and mapping technicians  0 0 -1 -1 

Life scientists  1 1 1 1 

Physical scientists  -1 -2 -4 -4 

Social scientists and related workers  2 3 3 4 

Life, physical, and social science technicians  0 -1 -2 -2 

Counselors and Social workers  13 21 26 30 

Miscellaneous community and social service specialists  8 13 16 19 

Religious workers  0 1 1 1 

Lawyers, judges, and related workers  4 5 4 4 

Legal support workers  2 3 3 2 

Postsecondary teachers  15 25 29 33 

Preschool, primary, secondary, and special education school teachers  21 29 31 34 

Other teachers and instructors  7 11 12 14 

Librarians, curators, and archivists  2 2 2 3 

Other education, training, and library occupations  9 14 16 18 

Art and design workers  5 7 7 7 
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Entertainers and performers, sports and related workers  8 13 15 17 

Media and communication workers  8 12 13 14 

Media and communication equipment workers  3 4 4 5 

Health diagnosing and treating practitioners  78 128 158 186 

Health technologists and technicians  46 75 93 109 

Other healthcare practitioners and technical occupations  1 2 2 3 

Nursing, psychiatric, and home health aides  32 54 68 81 

Occupational therapy and physical therapist assistants and aides  4 7 9 11 

Other healthcare support occupations  37 60 74 85 

Supervisors of protective service workers  1 1 1 1 

Fire fighting and prevention workers  1 1 1 1 

Law enforcement workers  3 4 3 3 

Other protective service workers  13 20 23 25 

Supervisors of food preparation and serving workers  9 14 17 19 

Cooks and food preparation workers  28 46 55 60 

Food and beverage serving workers  63 107 128 141 

Other food preparation and serving related workers  13 21 25 27 

Supervisors of building and grounds cleaning and maintenance workers  6 11 13 15 

Building cleaning and pest control workers  52 87 102 112 

Grounds maintenance workers  43 80 100 116 

Supervisors of personal care and service workers  3 5 6 6 

Animal care and service workers  5 8 9 10 

Entertainment attendants and related workers  9 15 18 20 

Funeral service workers  1 1 1 1 

Personal appearance workers  30 48 57 64 

Baggage porters, bellhops, and concierges; Tour and travel guides  1 1 1 1 

Other personal care and service workers  52 89 108 124 

Supervisors of sales workers  17 27 32 36 

Retail sales workers  102 170 201 225 

Sales representatives, services  23 32 33 33 

Sales representatives, wholesale and manufacturing  11 16 17 18 

Other sales and related workers  15 24 28 31 

Supervisors of office and administrative support workers  17 25 29 32 

Communications equipment operators  1 2 2 2 

Financial clerks  40 61 67 74 

Information and record clerks  64 94 104 114 

Material recording, scheduling, dispatching, and distributing workers  23 34 37 41 

Secretaries and administrative assistants  51 80 91 103 

Other office and administrative support workers  43 66 73 80 

Supervisors of farming, fishing, and forestry workers  0 0 0 0 

Agricultural workers  1 1 1 1 

Fishing and hunting workers  0 -1 -1 -1 

Forest, conservation, and logging workers  0 0 0 -1 

Supervisors of construction and extraction workers  3 8 9 11 

Construction trades workers  34 89 108 129 

Helpers, construction trades  3 8 10 12 

Other construction and related workers  2 3 4 4 

Extraction workers  -11 -22 -28 -28 

Supervisors of installation, maintenance, and repair workers  3 5 6 7 

Electrical and electronic equipment mechanics, installers, and repairers  4 6 7 7 

Vehicle and mobile equipment mechanics, installers,  and repairers  12 19 21 24 

Other installation, maintenance, and repair occupations  23 41 47 54 

Supervisors of production workers  2 1 1 1 

Assemblers and fabricators  7 8 8 9 

Food processing workers  6 9 10 11 

Metal workers and plastic workers  5 4 3 5 

Printing workers  2 3 2 2 

Textile, apparel, and furnishings workers  5 6 5 5 

Woodworkers  2 3 3 3 

Plant and system operators  -3 -5 -6 -6 

Other production occupations  12 14 14 15 

Supervisors of transportation and material moving workers  2 4 4 5 

Air transportation workers  -5 -13 -19 -24 

Motor vehicle operators  30 52 68 88 

Rail transportation workers  0 -1 -1 0 

Water transportation workers  0 0 0 1 

Other transportation workers  4 6 6 6 

Material moving workers  25 35 37 45 

Military  0 0 0 0 

TOTAL OF ALL OCCUPATIONS =  1,344 2,140 2,458 2,785 
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Carbon Dioxide Emissions (annual forecast , national level)  

 

Figure 3.14 ï These lines illustrate a baseline for emissions without the tax from the Reference 

Case in the AEO and ReEDS (blue). The alternative (gold) after a $10 per year  tax, price 

elasticity of demand in CAT, and grid optimization in ReEDS represents a significant  

reduction in emissionsðof 52% by 2035. The baseline is not exactly the same as the one in the 

AEO because this projection uses ReEDS for the power generation portion of the emissions 

forecast. They are rather close, however. AEO 2013 projects a 2.4% increase in national 

emissions from 2015 to 2035 while the blue line above projects a 5.5% total increase.  

 

Carbon Dioxide Savings by Source (annual from baseline, national level)  

 

Figure 3.15 ï This shows the savings in carbon dioxide emissions by major  source broken out 

into power generation, non -power domestic fuels, and reduced fossil fuel exports. 
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The data in Figure  3.15 reveals trends about the disposition of the economy, technology, and 

their ability to find savings. The power sector, in particular , illustrates  the initial likelihood to 

save emissions. There are full details in a later section. However, in summary, a relatively low 

tax rate in the 2010s and 2020s (of $50 per year to $100 per year) and the certainty  of a higher 

rate in the 2030s (wit hin the lifespan of any investments) means a large reduction in coal -fired 

generation and its replacement with gas, nuclear, and renewable sources. This greatly reduces 

emissions from power ñearlyò in policy life . Reductions from residential  or business consumers 

of natural gas and petroleum products (especially motor gasoline) are slower given changes in 

end-use prices and the relatively inelastic price responses.37 The response is slower when the 

impact to gasoline prices is less than $1 per gallon, although it does accelerate later when it 

approaches $2 per gallon. ñBlueò and ñgoldò in Figure 3.15 represent mostly a net reduction in 

American and world emissionsðthe ñredò section, however, shows only the implied 

savings from reduced  exports of coal, natu ral gas, and petroleum products. ñRedò 

does not necessarily represent a net world reduction, however, given that foreign 

production of fossil fuels (from the Middle East, Australia, or other region s) may 

increase to make up for reduced American exports.  

 

Carbon Dioxide Savings (cumulative from baseline , regional level ) 

 

Figure 3.16 ï This shows the cumulative savings from Figure 3.14  of reduced domestic 

emissions from power generation or fuel by region. A reduction of emissions of over 30 billion 

metric tons over two -decades is as if six years of baseline emissions from 2015 to 2035 no 

longer enter the atmosphere. Most savings occur in the late 2020s and early 2030s after the 

economy has a chance to adjust to carbon pricing. In terms of regions, larger regions with the 

majority of power generation from coal and natural gas (ENC, WNC, and SA) and heavy rates 

of gasoline purchases (SA, WSC) see the largest share of emissions reductions. Smaller regions 

without much fossil fuel usage (such as NE), on the other hand, contribute much less. 

                                                        
37 For example, the average price elasticity of demand in this study for motor gasoline from the original 
CTAM and PI+ is -0.62, which means a 1% in gasoline prices only reduces demand by 0.62%  
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Carbon Tax Revenues (total, national level)  

 

Figure 3.17 ï The results above are for the revenues from the carbon tax in blue and receipts 

from the border adjustment  in gold. These revenues are significant and robust despite a 

decline in emissions in CAT and ReEDS in the late 2020s and 2030sðthe increasing tax rate 

keeps revenues robust through at least the two-decade window. For context, federal revenue in 

2012 came in at $2.45 trillion  (and corporate income tax receipts at $ 242.3 billion) .38 

 

Monthly Dividend by Family  

 

Figure 3.18 ï This divides the ñblueò general carbon tax revenue in Figure 3.17 across all 

American households for their projected share of the monthly carbon tax dividend.  

                                                        
38 From CBO data, please see, <http://www.cbo.gov/publication/45249 > 
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Cost of Living  (regional level ) 

 

Figure 3.19 ï This represents the change in the cost of living for  households in PI+ from higher 

energy costs and any pass-through of higher prices from businesses because of a higher cost of 

production. PI + utilizes an internal Personal Consumption Expenditure (PCE) index, which is 

similar to the Consumer Price Index (CPI) though differe nt in some of its treatment of housing 

and local taxes. The carbon tax does elevate the cost of living in the model in every one of the 

nine regions. Energy -intensive regions such as ESC and WSC have the largest impacts while 

less energy-intensive regions like NE and PAC have smaller results . However, the above is a 

modest, ñone-timeò vector adjustment of less than 3% over a twenty -year  period . This is the 

equivalent to adding one ñextraò year of inflation between 2016 and 2025 before achieving 

price stabil ity relative to the ñdo-nothingò baseline sometime in the late 2020s. 

The next section and Figure 3.20 describe the average impact to energy prices by commodity 

attributable to the carbon tax. The results on average electricity prices are out of ReEDS, and the 

results for petroleum products and natural gas are the calculated differences in CAT based on 

the inherent carbon dioxide content of the fuels, the tax rate, and the price forecasts in the 

Reference Case of the AEO. The difference in natural gas prices are especially high in  the results 

because the absolute price forecast for natural gas is lower than for petroleum products in the 

EIA data.39 The numbers, as in Figure 3.19, represent a one-time adjustment against the 

baseline and not any projected or assumed growth rate in energy prices of the future. In fact, 

retail energy prices might fall in the future if NEMS finds a market solution where such results 

are feasible. Most of the impacts by region are not divergent to any significant degreeða $1 per 

ton carbon tax still corresponds to an excise tax on retail gasoline of $0.009 per gallon anywhere 

in the country (given that  chemistry does not vary between MA, SA, MNT, or other regions). 

Higher prices do have a negative impact by themselves. Contextualizing them with the cost of 

living in Figure 3.19 and the macroeconomic results in the previous section implies the total 

economy offsets some of the potential harms below. 

                                                        
39 In energy-equivalent units (such as dollars per MMBTU or other thermal measurements)  
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