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EXECUTIVE SUMMARY  

This report examines the economic, demographic, and climate impact of environmental 

tax reform in California. The primary policy levers behind this investigation are a carbon 

tax and revenue-neutrality. The carbon tax supposes the state begins to assess retail or 

wholesale sales taxes on energy (electricity, natural gas, and petroleum products) based 

on the underlying carbon content of the fuel  to discourage their use and help to cut state 

emissions (in addition to AB32 ). The levels of pricing included here are $50/metric ton, 

$100/ton, and $200/ton. The first $4 billion/year in revenue is always for a fund meant 

to grow renewable investments. From there, there are two ideas here for returning the 

revenue without increasing spending: an ñacross-the-boardò tax cut to income, sales, 

and corporation tax es (ATB) or a ñfee-and-dividendò paid out to households modeled on 

the Alaska Permanent Fund (FAD). Running these scenarios in REMI  PI+, an economic 

and demographic model of the state in use in its policymaking circles and CTAM, which 

forecasts anticipated emission and revenues, reveals California might  be able to prosper 

while reducing carbon emissions. Higher energy prices may have a negative effect, but 

tax relief can help to restore competitiveness of firms in California, and more income 

encourages spending for  local businesses. In contrast, reduced energy demand has little  

impact on jobs and gross domestic product (GDP). The ñtax swapò could mean 300,000 

more jobs in the state by 2035, an extra $18 billion in GDP, an additional $16 billion  in 

annual income, and carbon emissions less than 75% of 1990 levels. 
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I NTRODUCTION  

This white paper examines the series of interactions within the state of California amid 

its economy, demographics, the demand for energy, carbon dioxide emission, and the 

state budget in Sacramento. Specifically, it considers the impacts of implementation  for  

several levels of carbon taxes upon the same. A carbon tax (alternatively known as an 

ñemissions feeò or ñpollution taxò) is a tax charged by some level of government on the 

households and businesses within their jurisdiction for emitting a certain quantity of 

carbon into the atmosphere.7 By chemical default and due to the economics of buying 

and selling, all carbon dioxide emissions subject to the tax come from the combustion of 

tradable hydrocarbonsðthings such as coal (as electricity), natural gas (as electricity or 

in other form s), and petroleum (thr ough various refined products). In essence, this 

makes a carbon tax another form of a sales tax when applied at some point upstream or 

downstream in the energy supply-chain. Consequently, a carbon tax is an appropriate 

subject for assessment via the standard, traditional tools of fiscal analysis  such as 

economic impact modeling. A carbon tax is a fiscal issue as much as an environmental 

one because the new revenues collected may go towards allocations on other priorities 

(education, transportation , energy efficiency) or replacing other revenue streams and 

providing tax relief in a revenue -neutral swap. The potential for a significant quantity of 

revenues from carbon taxes exists. For instance, in 2011, the United States emitted 

approximately 5.75 billion  metric tons of carbon.8 At a $50/ metric ton tax, this is about 

$280  billion or 8% of the federal budget.9 This invites the consideration of a carbon tax 

as an economic, fiscal, and environmental issue. 

Citizens Climate Lobby (CCL), a group of private citizens based in Coronado, California, 

contracted Regional Economic Models, Inc. (REMI) to examine these issues and their 

interrelationships through the lens of economic modeling. This study uses two tools: 

REMI PI +, a proprietary economic and demographic model of sub-national units of the 

United Statesô economy (to county geographies) and the Carbon Tax Analysis Model (or 

CTAM),10 an open-source, Microsoft Excel-based model of state-level carbon emission 

and tax revenues derived from the National Energy Modeling System (NEMS) of the 

U.S. Energy Information Administration (EIA). 11 Integration  among PI+ and CTAM and 

                                                             
7 For a discussion of other alternative names, please see, Kate Galbraith, ñA Carbon Tax by Any Other 
Name,ò New York Times, July 24, 2013, <http://www.nytimes.com/2013/07/25/business/global/a -
carbon-tax-by-any-other-name.html > 
8 ñOverview of Greenhouse Gases: Carbon Dioxide Emissions,ò U.S. Environmental Protection Agency , 
<http://www.epa.gov/climatechange/ghgemissions/gases/co2.html > 
9 ñThe U.S. Federal Budget,ò Congressional Budget Office, <http://www.cbo.gov/publication/42636 > 
10 Keibun Mori, Roel Hammerschlag, and Greg Nothstein, ñCarbon Tax Modeling for Washington State,ò 
Western Energy Policy Research Conference, September 5, 2013, 
<http://epi.boisestate.edu/media/21329/keibun%20mori,%20nothstein%20and%20hammerschlag%20 -
%20carbon%20tax%20modeling%20for%20washington%20state.pdf > 
11 ñThe National Energy Modeling System: An Overview,ò U.S. Energy Information Administration , 
<http://www.eia.gov/oiaf/aeo/overview/ > 

http://www.nytimes.com/2013/07/25/business/global/a-carbon-tax-by-any-other-name.html
http://www.nytimes.com/2013/07/25/business/global/a-carbon-tax-by-any-other-name.html
http://www.epa.gov/climatechange/ghgemissions/gases/co2.html
http://www.cbo.gov/publication/42636
http://epi.boisestate.edu/media/21329/keibun%20mori,%20nothstein%20and%20hammerschlag%20-%20carbon%20tax%20modeling%20for%20washington%20state.pdf
http://epi.boisestate.edu/media/21329/keibun%20mori,%20nothstein%20and%20hammerschlag%20-%20carbon%20tax%20modeling%20for%20washington%20state.pdf
http://www.eia.gov/oiaf/aeo/overview/
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calibration of their baselines to the NEMS outlook then creates a regular framework for 

assessing impacts to the economy and carbon emissions inside of states. The results 

include the impact to jobs, gross domestic product (GDP), and incomes as well as to the 

quantity of anticipated emissions in the future (the tota l amount  or by some benchmark, 

such as 1990 levels). REMI does not advocate specific courses of action or policies; the 

intention of this study is to inform California on climate policy through modeling the 

direct and implied  upshot of a carbon tax. We do not comment for or against the  

dangers  posed from concentration of carbon dioxide in the atmosphere in 

terms of climate variability.  Additionally, there are further  dimensions this study 

ñleaves on the table,ò such as the contrasting impacts in regions within  California (the 

Bay Area, Central Valley, High Sierras, Inland Empire , Los Angeles Basin, San Diego, 

etc.). Another factor would include the respiratory health, quality of life, and the overall 

wellness benefits of reduced emissions of pollutants  like mono-nitrogen oxides (NOX), 

sulfur dioxide (SOX), and particulate  matters (PM); these emissions can correlate with 

carbon dioxide.12 These are all interesting points from a policy vista, though they are ñin 

additionò to economic and fiscal impacts seen from economic modeling in PI + and 

CTAM for the state of California  and potential policies .13 

 

                                                             
12 Mark Z. Jacobson, ñOn the causal link between carbon dioxide and air pollution mortality,ò Geophysical 
Research Letters, Vol. 35, 2008, L03809, 
<https://www.stanford.edu/group/efmh/jacobson/Articles/V/2007GL031101.pd f> 
13 All images are open-source from Wikimedia  

https://www.stanford.edu/group/efmh/jacobson/Articles/V/2007GL031101.pdf
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The rest of this study covers many areas, including the precise scenarios modeled in PI+ 

and CTAM, the results (in economic and climate terms) of the simulations, a discussion 

the potential relationship of a tax and  AB32,14 and background on the methodology of 

the models. A carbon tax and AB32, which created Californiaôs nascent cap-and-trade 

system,15 would interact.  On the other hand, it is perfectly possible for the two to coexist 

and reinforce the same objectives of reducing carbon emissions (both policies).16 Both 

influence the economy (the carbon tax in particular , though revenues from a cap-and-

trade can have budget impacts in the same manner as tax revenues). The descriptions in  

the appendix go into greater depth on the structure, data, and methodologies for PI+ and 

CTAM as well as the figures and variables used to bridge the gap between the carbon 

emissions and revenues in the latter  with the economics and demographics in the 

former . For those with additional interest in the topic of regional carbon taxes , studies 

like this exist for three other states and one province in Canada, including Oregon,17 

Massachusetts,18 the state of Washington and King County, Washington,19 and British 

Columbia (who first implemented carbon taxes in 2008) .20 

 

                                                             
14 ñAssembly Bill 32: Global Warming Solutions Act,ò California Air Resources Board , 
<http://www.arb.ca.gov/cc/ab32/ab32.htm > 
15 ñCap-and-Trade,ò U.S. Environmental Protection Agency , <http://www.epa.gov/captrade/ > 
16 ñMapping Carbon Pricing Initiatives: Developments and Prospects,ò World Bank , May 2013, p. 55, 
<http:/ /tinyurl.com/worldbankct > 
17 Jenny Liu and Jeff Renfro, ñCarbon Tax Shift: How to make it work for Oregonôs economy,ò March 1, 
2013, <http://www.pdx.edu/nerc/sites/www.pdx. edu.nerc/files/carbontax2013.pdf > 
18 Scott Nystrom and Ali Zaidi, ñModeling the Economic, Demographic, and Climate Impact of a Carbon 
Tax in Massachusetts,ò REMI , July 11, 2013, <http://www.committeefo ragreeneconomy.com/> 
19 Scott Nystrom and Ali Zaidi, ñThe Economic, Demographic, and Climate Impact of Environmental Tax 
Reform in Washington and King County,ò REMI , December 13, 2013, <http://tinyurl.com/REMI -WA>; 
Erin Ailworth, ñEnvironmentalists call for a MA carbon tax,ò Boston Globe, June 24, 2013, 
<http://www.bostonglobe. com/business/2013/06/23/group -seeks-carbon-tax-combat-climate-
change/EGvlBc9ltLUCskJPgad0fL/story.html > 
20 Stewart Elgie and Jessica McClay, ñBCôs Carbon Tax after Five-Years: An Environmental (and 
Economic) Success,ò University of Ottawa , <http://www.sustainableprosperity.ca/dl1026&display > 

http://www.arb.ca.gov/cc/ab32/ab32.htm
http://www.epa.gov/captrade/
http://tinyurl.com/worldbankct
http://www.pdx.edu/nerc/sites/www.pdx.edu.nerc/files/carbontax2013.pdf
http://www.committeeforagreeneconomy.com/
http://tinyurl.com/REMI-WA
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://www.sustainableprosperity.ca/dl1026&display
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HOW DOES A CARBON TAX WORK? 

The fundamental goal of a carbon tax is to incentivize economic agents (individuals, the 

household, and the firm) to ñinternalizeò external cost of carbon dioxide in their day -to-

day purchasing decisions. Carbon, while harmless at dilute concentrations and to single 

organisms, may produce an ñexternalityò or a ñsocial costò when spread across the globe. 

There is the potential thatðin enough quantitiesðit disrupts existing economic 

activities by changing climate and raising sea levels. A carbon tax is ñPigouvianò for 

applying the externality  to the cost of goods or services.21 Carbon taxes have advantages 

in their simplicity and reliance on preexisting economic and social practicesðnamely, 

sales taxes and the current markets for energy. There are many places to apply a final 

price on carbon in the energy supply-chain, such as the point of extraction, refinement, 

or final sale. In this case, due to the architecture of CTAM, the hypothetical carbon tax 

in California is a retail sales tax on energy based on the carbon content inherent in 

electricity or fuel. Calculating the carbon content is a matter 0f stoichiometry . For 

example, one gallon of motor gasoline (depending on the particular  blend) weighs 6.3 

pounds.22 Those 6.3 pounds produce 19.6 pounds of carbon dioxide when combusted 

with the oxygen in the air. 23 Converting this into metric tons implies a carbon tax of 

$0.009/ gallon for each $1/ton of carbon tax.24 The exercise is equivalent for all  fuel 

types based on their typical unit for retail purchases, the average amount of carbon 

emissions in that unit, and the excise tax derived from the carbon content. This pricing 

of emissions means consumers (both individuals and businesses) have an incentive to 

purchase less of the fuel or electricityðsatisfying the design of reducing emissions with 

the added benefit of the subsequent revenue is now available for many other purposes 

throughout the state, federal, or civic budget. 

 

Figure 1.1 ï This example shows the calculation of carbon content and the application 

of the carbon tax inherent in the CTAM model and this policyôs design. 

                                                             
21 Robert H. Frank, ñHeads, You Win, Tails, You Win, Too,ò New York Times, January 5, 2013, 
<http://www.nytimes.com/2013/01/06/business/pigovian -taxes-may-offer-economic-hope.html > 
22 ñFact #519,ò U.S. Department of Energy , May 19, 2008, 
<http://www1.eere.energy.gov/vehiclesandfuels/facts/2008_fotw519.html > 
23 ñHow much carbon dioxide is produced by burning gasoline,ò U.S. Energy Information 
Administration , <http://www .eia.gov/tools/faqs/faq.cfm?id=307&t=11 > 
24 1 pound = 0.00045359237 metric tons; 1 metric ton = 2,204.62 pounds  

1 regular gallon of gasoline weighs about 6.3 pounds 

Oxidation (combustion) yields 19.6 pounds of carbon 

The 19.6 pounds is 0.009 metric tons of carbon dioxide 

1 gallon of gasoline costs $0.009 to emit at $1/metric ton 

http://www.nytimes.com/2013/01/06/business/pigovian-taxes-may-offer-economic-hope.html
http://www1.eere.energy.gov/vehiclesandfuels/facts/2008_fotw519.html
http://www.eia.gov/tools/faqs/faq.cfm?id=307&t=11
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Another long-term feature wi th a carbon tax is predictability and its relationship to the 

confidence of investors. ñInvestorsò are a huge group, as well, which include traditional 

investment banks, venture capital, energy companies financing future projects off their 

own balance sheets, pension funds, and even individuals making personal choices about 

their pick of vehicles, appliances, heating, and retirements . Applying set prices on fuels 

and electricity based on the internal  carbon contentðas outlined with  Figure 1.1ðand 

increasing the rate over time (such a $10/year) sends signals to investors regarding the 

potential for higher fossil energy prices in the future . For example, gasoline prices in the 

United States have increased from $1.54/gallon to $3.58/gallon (in 2014 dollars) from 

1998 to 2013.25 That is a 132% increase in real terms in fifteen years. Recently, on the 

other hand, prices have hovered between $3.00/gal lon and $4.00/ gallon due to the 

weak national economy, additional supply in the western United States, and a host of 

other factors.26 Knowing the future trajectories of these prices is extremely complicated; 

uncertainty about the future often leads investor s to ñstay the courseò into the mists on 

the horizon. Having guaranteed price changes under a carbon tax might help to modify 

this mentality. If the rate  rises at $10/year, the formula within  Figure 1.1 says prices for 

gasoline fifteen years hence will be at least $1.35/gallon more if the growth in global 

demand and fundamentals dictate no real change to prices. This changes the mindset of 

investors on the market to look for energy efficiency and less carbon-intensive business 

practice and capital projects. Households are more likely to buy efficient cars, windows, 

or homes if they think they can save money on them over a decade or more, and firms 

might feel more comfortable they will realize 8% to 10% return -on-investment (ROI) on 

renewable energy and the related. These processes help create ñtipping pointsò within 

markets where low-carbon business setups and lifestyles become more popular, and PI+ 

and CTAM illustrates  these gradually with their elasticity concepts. 

 

                                                             
25 ñU.S. All Grades All Formulations Retail Gasoline Prices,ò U.S. Energy Information Administration , 
<http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=EMM_EPM0_PTE_NUS_DPG&f=A > 
26 For a discussion of some of the factors in California, please see Mark Glover, ñUnlike past years, 
California gas prices remaining flat,ò Sacramento Bee, February 11, 2014, 
<http://www.sacbee.com/2014/02/11/6148057/aaa -unlike -past-years-california.html > 

http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=EMM_EPM0_PTE_NUS_DPG&f=A
http://www.sacbee.com/2014/02/11/6148057/aaa-unlike-past-years-california.html
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POLICY SCENARIOS 

The simulations here consider six discreet policy scenarios in two principle dimensions. 

The primary consideration of a carbon tax is the actual level of carbon pricingðthis is 

part of the energy prices on the market, and therefore the level helps to determine the 

incentives to cut back on emissions, the revenues coming into the state budget, and the 

dynamic response of the economy to the net effect of these factors. For this study, there 

are three graduations for the carbon tax: $50/ metric ton, $100/ton, and $200/ton. The 

three are ñtest casesò with a basis at $50/ton and a short sequence (on powers of two) up 

to $200/ton. These are not the only options for the state, but they do give a good sense 

of the sensitivity over an expansive range. All carbon taxes begin at $10/ton in 2015 and 

accelerate at $10/year until reaching their maximum level ($50/ton in 2019, $100/ton 

in 2024, $200/ton in 2034). The imbedded simplicity and predictability of this system 

allows households and businesses to make purchasing decisions in anticipation of the 

carbon taxes in the future. In contrast, cap-and-trade does not ensure any firm prices, 

which makes anticipation a more difficult affair . The preference is for a stability of the 

impact on the economy and budget while allowing the market to choose a new level of 

emissionsðnot a certain one, but certainly a lower one. 

 

Figure 2.1 ï These are the fees applied to carbon dioxide emissions in the six scenarios. 

All taxes begin at $10/ metric ton in 2015 and phase-in at $10/year until reaching the 

maximum rates of $50/ton, $100/ton, and $200/ton. For the sake of consistency, the 

coloration of the lines in the remainder of the report will remain the same where 

possible (though with three more for alternative re cycling of the revenues). 

The other principal concern with a carbon tax is how to allocate the revenue. There are 

an infinite number of ways to use the funds once a carbon tax becomes a part of the state 

budgetðfinancing the traditional government expenditures on infrastructure , setting up 
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novel programs, or revenue-neutrality. The simulations herein take two approaches: an 

ñacross-the-boardò (ATB) cut to Californiaôs state income tax, sales tax, and corporation 

taxes, and a ñfee-and-dividendò (FAD) system of holding funds and redistributing them 

throughout the economy in an annual, per capita check to households. Before returning 

the revenue, each plan for the recycling of the revenue allocates $4 billion/year to a 

renewable development fund to encourage the expansion of wind and solar capacity and 

energy efficiency. ATB means to lower taxes while making no overarching changes to the 

preexisting California tax codeðthe idea being the stateôs politics has already settled on 

an acceptable system for itself (a ñleast-disruptionò directive). On the other hand, FAD 

derives from the Alaska Permanent Fund, which pays dividends to state residents from 

royalties and earned interest,27 and a CCL proposal for a similar system at the federal-

level.28 The approach is to apply ideas regarding federal policy to a state and examine its 

implications. The three tax graduations and options for the recycling of the revenues 

arrive at six scenarios modeled and described in this report. 

 ACROSS-THE-BOARD (ATB)  

 

Figure 2.2 ï This flowchart shows the destination of the revenues from the carbon tax. 

After the first $4 billion/year goes towards replenishing a fund for the advancement of 

wind and solar power, the rest goes back into the economy via changes to existing 

taxes. The 50:25:25 ratios  above come from the current mixture of revenues paid to 

Sacramento from the state income, state sales, and state corporation tax. 29 The ratios 

areðroughl yðthe proportion already paid by revenue source , and therefore this 

represents a minimal disruption to the way California already does  its taxes. 

                                                             
27 ñAbout the Fund,ò Alaska Permanent Fund , 
<http://www.apfc.org/home/Content/aboutFund/aboutPermFund.cfm > 
28 Todd J. Smith and Danny Richter, ñCarbon Fee and Dividend FAQ,ò Citizens Climate Lobby , 
<http://citizensclimatelobby.org/about -us/faq/ > 
29 ñCalifornia Budget,ò California Department of Finance , <www.ebudget.ca.gov> 
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FEE-AND-DIVIDEND (FAD)  

 

Figure 2.3 ï This shows the process of recycling of the revenue for fee-and-dividend. It 

is similar to across-the-board  because the first $4 billion/year always goes towards 

the state renewable fund but, from there, this system takes its cues from the Alaska 

Permanent Fund and its ñoil checkò methodology to return the money. The state cuts a 

check, its size determined by revenues and eligible population, and sends it to qualified  

California n households based on the number of people in each individual family.  
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