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Principal Findings

British COlumbia (BC) precedent: BC provides a precedent for Massachusetts having
instituted a revenue-neutral carbon tax in 2008 that is now $30/ton. Since 2008 , BC cut its
GHG emissions substantially compared to the rest of Canada, while experiencing economic
growth slightly higher than the rest of its nation.

Economy -wide coverage of the fee/tax: it would be administratively feas ible and
effective for the state to impose a fee/tax on our major sources of carbon dioxide emissions:
direct combustion of fossil fuels and electricity consumption. However, the small emission cuts
from including the electric sector argue for considering exempting it from the fee/tax.

Fee/tax rates modeled : we modeled three scenarios. In all three, the fee/tax begins at
$10/ton and rises to $30/ton in year five (replicating British Columbia). In following years
through 2040, rates rise gradually to either $50, $75, or $100/ton. At $30/ton, residential
natural gas prices would rise by about 12%.

Feasible system for returning all funds to the public: it is feasible to return all of
the revenue to households, businesses, and institutions through tax cuts orrebates. The
revenues could be divided into two parts: (1) funds obtained from households, which would be
returned to this sector as a whole, and (2) funds obtained from businesses and institutions,
which again would be returned to these sectors.

Positive impacts on economic indicators: impacts from the fee/tax would be small in
relation to the overall size of the state economy. However, economic indicators such as
disposable personal income, personal income per capita, and the labor share of staténcome
would rise due to the fee/tax.

Positive impacts on employment: employment is forecastedto grow by 4,000 to 10,000
jobs by 2030 due to the tax/fee, primarily because the state would be spendingless on importing
fuels and energy. Households at the lowest income levels would see the greatest job gains.

Carbon dioxide emissions would fall substantially: the greater the fee/tax rate, the
greater the drop in pollution, with carbon dioxide emissions falling by 5% to 10%, larger than
almostany ofthest at e6s ot her greenhouse gas reduction pol

Most households can be fully compensated for rising prices: fossil fuel cost
increases will be relatively small, especially in the early years of a fee/tax. Under a system that
gave equal rebates either per person or per household, or a mixture of these designs, on average
low- and moderate-income households would have a net gain or come outabout even. We find



that a per-person rebate, or a mixed system, would be moreequitable than a per household
rebate.

Businesses and institutions can be compensated: a system that gves all businesses,
non-profit institutions, and governments rebates in proportion to their shares of either 1)total
state employment or 2) total state payroll, would leave most entities with small gains from the
fee and rebate combined while for most others the fee would exceed the rebate byonly a small
amount in relation to their overall operating costs.



Executive Summary

|. Overview and Policy Context

Massachusetts is a national leader in energy and environmental policy. From energy efficiency

and clean energy policies to environmental planning and protection efforts, Governor Deval
Patrickés Administration has madédangeambj@t i ng and p
component of his tenure.

This study was commissioned by the Massachusetts Departnent of Energy Resources (DOER)
to analyze how a possible revenueneutral carbon tax (or fee) could be implemented in the
Commonwealth. The study was the outcome of discussions between several stakeholders and
public officials including former Massachusetts Energy and Environmental Affairs Secretary
Rick Sullivan; Massachusetts Energy and Environmental Affairs Secretary Maeve Vallely
Bartlett; , Senator Marc Pacheco- Chair, Senate Committee on Global Warming and Climate
Change Senator Michael Barrett; Representative Frank Smizik - Chair, House Committee on
Global Warming and Climate Change, and; Representative Thomas Conroy.

A carbon fee/tax is a simple and transparent way to create a price for emitting carbon dioxide

(and possibly other greenhouse gases) to the atmosphere.Such afee/tax would support the

stateds other policies that contribute to meeting
Act (GWSA) of 2008 and the roadmap set by the MassachusettsClean Energy and Climate Plan

for 2020. These documents require the state to reduce its greenhouse gas (GHG) emissions to

25% below the 1990 level by 2020 and to at least 80% below 1990 by 2050.

DOER requested the tax to be revenueneutral, so that the residents, companies, and other
institut ions of the Commonwealth would receive back via tax cuts or rebates as much money as
they are paying in carbon taxes. Our modeling is designed on this basis, and estimates the net
impacts from the combination of a fee/tax along with returning all the fund s to the public. There
was broad support during the public stakeholder process for a system designed in this way;
although some stakeholders felt that a portion of the funds should be used for government
programs that help to reduce GHG emissions, such asproviding incentives for energy efficiency
and renewable energy.

British Columbia and Other Examples of Carbon Taxes

The full study and its appendices discuss in depth many of the existing examples of carbon taxes
throughout the world. One jurisdiction w ith similarities to Massachusetts is British Columbia
(BC), which instituted a revenue-neutral carbon tax in 2008. Since passage of the tax, BC has
cut its GHG emissions substantially compared to the rest of Canada, while experiencing
economic growth slightly higher than the rest of its nation.

In the United States, besides Massachusetts, legislative efforts surrounding carbon taxes are
currently underway in the states of Washington, Oregon, and Vermont.


https://malegislature.gov/Committees/Senate/S51
https://malegislature.gov/Committees/Senate/S51
https://malegislature.gov/Committees/House/H51
https://malegislature.gov/Committees/House/H51

Il. Design Issues in Imposition of the Tax

We wereguided by the following key principles in designing the tax and methods of returning
the revenue to the public:

9 High potential to reduce GHG emissions T to be worth the effort of implementing it, a
carbon tax should make a major contribution to achievingt he st at e d6ten GHG r educ
mandate for 2050.
1 Economy -wide - cover all major sources of greenhouse gas (GHG) emissions; beginning
with fossil fuels and the electricity generated by such fuels
1 Revenue -neutral i the DOER specified that this study should assume that all revenues
from the tax would be returned to the public .
1 Gradual phase -in - the tax should be phasedin over time so that households and
businesseswould have time to consider their options for reducing their costs andfor
adjusting their energy (carbon) use.
9 Social equity - both costs and other impacts may be distributed unevenly across
geographic locations, income groups, and economic sectors. The study focuses on a tax
design that corrects such inequities, including through how the tax revenues are returned to
the public.
9 Protect business - mitigate any economic dislocation that could be caused by competition
from firms in untaxed jurisdictions
We modeled three price trajectories for the tax. In all thre e, the price begins at $10/ton and rises
$5/year to reach $30 in the fifth year. After that, we model low, medium, and high annual rate
increases that result in the tax reaching $50, $75, or $100 per ton in 2040, the last year of the
modeling. In choosing the rates of price escalation we were guided by the first principle above,
that the tax should make a major contribution tow
reduce GHG emissions to at least 80% below the 1990 level by 2050.
Metric versus sh  ort tons: note that throughout this study all GHG emission impacts will be
counted in metric tonnes, the accepted internatio

should be understood to refer to metric tonnes.

Where and on what Entities Should the Carbon Tax be Levied?

For purposes of the study, we have assumed that the tax would be imposed only on the major

sources of fossil fuel combustion (oil, natural gas, gasoline, and coal) and on emissions from
electricity generation. Due to the small contribution that electricity makes to reducing CO2
emissions when the carbon tax is applied, exclusion of it from the fee/tax system should be
considered. Optimally, the tax should also cover other greenhouse gases besides@2, but we

have not addressed them here. For each fossil fuel, we propose to institute the tax in a manner

that is least costly to administer. This differs somewhat for each fuel, but in general the



preference is to place the tax at the point of first salein Massachusetts, or on out-of-state
suppliers where appropriate i as the full report discusses in detail.

Electricity Generation and Interactions with the Regional Greenhouse Gas

Initiative (RGGI)

We examined several approaches for setting a price on arbon in the electricity sector.
Implementing the tax on this sector involves complications due both to RGGI and to the
regional nature of electricity supply. In recent years Massachusettshasimport ed on the order of
one-third of its electricity, and existing tracking systems do not identify the sources of this
electricity in a way compatible with a carbon tax.1 Without such tracking, the Commonwealth
cannot impose carbon-specific taxes on imports.

Given these difficulties, we have concluded that the most appropriate method of handling the
electricity sector at present would be to apply the tax directly on household, business, and
institutional consumers at the retail level, based on average emissions in the New England
region. This would create lessof an incentive to move toward lower -emission generation
sources, but would be simple to implement and would give consumers an incentive to improve
energy efficiency and to implement distributed generation of renewable power.

lll. Designing a System for Rebating the Carbon Tax Revenues

The study also examines the impacts of instituting a carbon tax while then returning all the
revenues to the public through cutting other taxes or providing rebates to households and
businesses. We then estimate he net impacts on households at different income levels and
businesses and institutions of different types.

The analysis in this section does not assume any changes in energy production and consumption
as a result of the tax. But Section IV below will useother models to estimate changes in fossil

fuel consumption due to the tax, which in turn will cause changes throughout the economy.
These changes increase the benefits from a carbon tax in terms of employment and other
economic indicators, relative to th ose documented in Section IlI.

Formulas for returning revenues to households
We assume that the household sector as a whole receives as much money back as it pays in for

the carbon tax. Househol ds are Arankedwithithg t heir
lowest-income 5 called Quintile 1 and the highest income Quintile 5.

Reducing tax rates inequitable: First, we have determined that reducing the
rates of any of the major state and local taxes paid by household§ income, sales, or

! Calculating imported power involves some complexities in the use of statistics from the U.S. Energy Information
Administration, and the most recent EIA data currently available is for 2012.



local property taxesi will not sufficiently protect lower -income households because on
average they will pay more in carbon taxes than they would get back from the tax cuts;
while higher-income households will get back more from tax cuts than they pay in.

Provide rebatesi nstead : two scenarios areanalyzed for how funds will be
distributed:
1) equal rebate payments per household
2) equal rebate payments per resident of the state

Low and moderate income households gain or come out about even:
Under either rebate scenario, because energy use rises with income, the bottom two
quintiles will have a net gain from the combination of tax and rebate, while quintile three
will come out about even, quintile 4 will have a small loss, and quintile 5 (those
households with the highest incomes) will come out behind by about $100 to $300.

Figure ES1: $30/ton tax, equal rebates per person
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How to distribute rebates to households
Three factors influence the choice of method to distribute rebates: (1) minimizing administrative
cost, (2) maximizing visibility of the rebate, and (3) timing 1 providing rebates early or
throughout the year so that they are available to pay higher energy costs. Possible methods
include:

1) Increase personal exemption on income tax i to yield an average $460
rebate per household, the exemption would need to rise by $8,850 (since the tax
rate is 5.2%), which would be a large increase compared to the current
exemptions.?

2) Create a carbon tax credit on state income taxes T on a per person or per
household basis.
3) Rebate outside the tax system I the state could treat the carbon price as a
i f e e ,send eelmatks to households independently of the existing income tax
system.
4) Households that do not file state income taxes Tabout 9% of the st

residents are in households that do not file state income tax returns. In order to
reach such households, ve recommend that legislation instruct DOR and state
agencies that administer programs serving low-income households to share their
databases; so that as close to 100% of such households are identified as possible,
with rebates sent by one of the state agegies involved.

Formulas for Returning Funds to Businesses and Institutions
First, we have determined that the stateds corpor
returning funds. One reason is that mamyipagf t he s
large amounts of carbon taxes, are not forprofits, and would not gain from cuts to the corporate
excise taxi such as most hospitals, almost all universities and colleges, and all municipal
governments as well as the state government itself.

Return funds according to employment or payroll: instead of giving a
corporate tax cut, we recommend returning funds to all companies and institutions in
proportion to their shares of either overall state employment or value of payroll. Our
calculations indicate that the net impact of the carbon tax combined with such rebates would be
guite small i mpacts on most sectors of the econom
small gains. A few sectors, such as construction and several manufacturing industres, would
have net losses ranging from 0.1% to 0.9%of their total annual operating costs. 3

As discussed in Section Il1.D.4, another possibility that would be more complex, but would have
some advantages, is fAbenchmar leystemgeachwdusttyasm an i ndu
whole would receive rebates equal to the money it pays in carbon taxes, but particular

21 f the carbon price i s ter messhryt see fvhethar retarning ¢he fandsut@at i on  wi
the public through tax cuts is appropriate.

3 The 0.9% figure is for chemical manufacturing, and the federal government data used here are much

larger than data reported to MassDEP, so the true number may not bethis high.
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companies within an industry would receive different levels of rebates based on their emissions
performance relative to other companies in the same industry.

Publictransit: We recommend that the stateds
either be exempted from the carbon tax or be fully rebated for their increased costs.

Energy -intensive manufacturing: The standard rebates related to
employment or payroll will yield reasonable net impacts on most manufacturing industries.
However, we recommend that the state investigate this area in more depth, and consider
targeted rebates for particular manufacturing industries that have substantially higher than
average carbon tax costs and face tight competition from firms in other states and nations.

I\VV. Macroeconomic Impacts

The early years of the carbon taxare modeled to replicate the same tax rates as British
Columbia, starting at $10/ton and rising $5 a year to reach $30 in the 3" year. By the 5" year
(2020), the tax would bring in around $1.75 billion in revenue to be redistribut ed to the public.
This is equivalent to about 7% of Fiscal Year 2015state tax revenues* and 5% of expenditures
(the other funds come from the federal government share of state program costs)® For the
following years through 2040 we modeled three scenarios: gradual increases in the tax rate of
$1.00 per year, $2.25 per year, or $3.50 per year.

Figure ES -2: Carbon Tax Rate 2016 Through 2040
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All the funds collected would be divided into two buckets: revenues paid by households and
individuals return to that sector, and funds paid by businesses, nonprofits, institutions, and
governments return to that broad sector of th e economy. We tested options and cases for each.

4 Massachusetts FY 2015 Budget Summary, http://www.mass.gov/bb/gaa/fy2015/index.html

5 Massachusetts Tax Revenue Forecasts for FY 2014 and FY 2015, The Beacon Hill Institute at Suffolk
University, 12/11/13, http://www.beaconhill.org/RevenueForecastsBHI/BHI -MAForecastFY14FY15for-
2013-12-11FINAL.pdf
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Two options were run for returning r evenue to households either equal rebates per household
or equal rebates perindividual person. Two options were also tested for returning revenues to
businesses,non-profit organizations , and governments: payments based on either a

firm/ or gani zat i onshgeoitaal state payrbllé ar total state employment. While
the revenue recycling mechanism does have relevance for the distribution of the impacts, it has
only a small influence on the macroeconomic impact.

Overall, the carbon fee/tax has small but positive impacts on the Massachusetts economy. Thee
includ e:

I Jobs: 2,000 to 4,000 additional jobs by 2020 and 6,000 to 15,000 by 2040 ; additional
jobs and output would be concentrated in the service and technology sectors that already
form the backbone of the Massachusetts state economy

1 Personal income: greater real personal income in most of the scenarios tested even
adjusting for a higher cost of living

Figure ES -3: Total Employment Change versus Baseline

With three scenarios for the rate of increase in the carbon tax after year five, as shown in the
previous graph: the low scenario reaches $50/ton in 2040, the medium scenario $75/ton, and
the high scenario $100/ton. All three scenarios provide equal rebates per household and give
rebates to businesses and other institutions in proportion to their number of employees.
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There are two main reasons Massachusetts performs well with a carbon fee and rebate.

Foremost, Massachusetts imports nearly all of its fossil energy resources. Gasoline imports

alone cost the state around $8 billion every year, which equals 1.75% of the sate economy. Total
energy imports are closer to 5% or 6% of the state economy. With the state having no oil and gas
extraction and no petroleum refining, much of the negative impact on the fossil energy industry
from the car bon t axrpértsof Nath America and theedstfof the avorld. t h e
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Those dollars then stay in the Massachusetts economy and lead tancreased spending on other
industries where much more of the money pays for in-state labor, services, and other costs

Second, the serviceand information sectorsthat dominate the Massachusettseconomy tend to
generate more jobsper dollar of output than do the capital -intensive industries related to energy
production and distribution, which helps lead to additional jobs relative to the baseline.

While these incremental jobs are a positive effect, they would bea small impact relative to a
state economy of over $450 billion and with 4.3 million jobs at present.

V. Carbon Dioxide Emissions Impact

The effects on carbon dioxide emissions ae greater than those on the state economy. The price
incentive provided by the carbon tax would reduce state GHG emissions to a larger degree than
most other Massachusetts programs that currently operate for this purpose. Emissions would
fall by up to six million metric tons per year, or 5% to 10% of current levels. Most of the

pollution reductions would come from cuts in consumption of transportation fuels

Figure ES -4: Carbon Dioxide Emissions (percentage change from

2013)
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Factors explaining the degre e of emissions reduction
There are several reasons why the drop in carbon dioxide emissions relative to the baseline is
moderate in size, but not as dramatic as some advocates of a carbon fee/tax would hope:

1 Relatively small price increases for fossil fuels T For example, at $30/ton, the tax

raises gasoline prices by 27 cents per gallon, a 7.7% increase if the current price is $3.50
per gallon. Average annual natural gas prices for heating would rise by about 12%.

13



1 Inelastic demand for energy T energy isan essential product, and as such demand is
somewhat resistant to price changes. For example, a 10% increase in gasoline prices is
estimated to cause about a 6.7% drop in sales by the end of 10 years. For residential sales
of natural gas, a 10% price incease is estimated to yield a 3.8% drop in sales.

i Combining relatively small price increases with inelastic demand results in
moderate drops in carbon dioxide emissions - for natural gas, multiplying the
12% increase in its price by a demand elasticity of-0.38 yields an expected drop in
demand of 4.6% after ten years.Even a $100 per metric ton tax in 2040 raises residential
natural gas prices by 29.3%, which yields an expected drop in total demandfor the fuel
of around 10%.

In addition, Massachusetts is already a relatively low-carbon state, with the economy dominated
by service and information industries that are not energy -intensive. In addition, unlike many
states, natural gas (which has lower CO2 emissions than oil or coal when burned for electricity)
has been gaining market share in Massachusetts for many years, and is leading to the
elimination of coal -fired electricity generation in the state.

Significance of emissions reduction

Nevertheless, the reductions of carbon dioxide emissions by 5% to 10%n 2040 are larger than
almost any of the state® other greenhouse gas reduction policies are projected to achieve, and so
would be an important contribution to climate change mitigation in Massachusetts.

The carbon tax has most of its impact in reducing the demand for vehicle fuels, which existing

state climate policies have not addressed to a great degree, even thoughasoline and diesel fuel

make up half of projected carbon tax revenues and 62% of expectedO, reductions by 2020.

Since 1998, emissions fom power generation in the state have fallen by a dramatic 46% while
emissions from vehicular fuels have risen slightly by 0.3%. Thus, an economy -wide carbon
taxwoud greatly increase t haldress anmissionsfromf f ort s t o
transportation, which is now the stateods |CGOp@mssans.sour ce of

Is the carbon charge a tax or a fee?

We have conducted only a preliminary review of this question. However, several sources,
including the Massachusetts legislative drafting manual, the Washington State Department of
Revenue, and two private think-tanks, provide criteria for deciding the question. The criteria
given appear to support terming a revenue-neutral carbon charge a fee rather than a tax.

14



|. Overview and Policy Context

A. Purpose of study; the stakeholder process

In June of 2014, the DOER commissioned a study to design, analyze and evaluate a revenue

neutr al carbon tax that will support the stateods
mandates of the GWSA Regional Economic Models Inc. (REMI), along with Synapse Energy

Economics and Hamel Environmental Consulting, were awarded the contract after an RFP

process. The study was designed to analyze a carbon tax as a market mechanism to internalize

the external cost of carbon dioxide emissions and reduce overall GHG emissions in the

Commonwealth.

The GWSA i s Mmanmsirtiatirewnisnedtat reddicing the pollut ion that causes climate
changeand assisting in the transition to a clean energy economy. Sgcifically, the GWSA, and

t h e srbadmap fdorgeaching these mandates, theClean Energy and Climate Plan for 2020,
require the state to reduce overall greenhouse gas emissions in the Commonwealth to 25%
below the 1990 level by 2020 (six years from thedate of this study) and to 80% below 1990 by
2050 (in 36 years). Reaching these goals will require innovative new tools and programs to be
put in place over time and a carbon tax is being studied as one of the tools to get there.

DOER chose to study acarbon tax for the Commonwealth because existing examples of this type
of tax have been successful ircreating jobs, boosting the economy, and lowering carbon
emissions. The theory is thata price on carbon will lower GHG emissions and spur innovation in
low-GHG technology, and, therefore, a carbon tax will make many other, lessefficient energy
and environmental regulations unnecessary. Further, in addition to helping reduce emissions, it
is hypothesized that a carbon tax will lead to lower taxes on productive activities, such as work
by employeesand capital investment which current tax levels tend to discourage.

Fundamentally, a carbon tax is a simple and transparent way to create a price for emitting

carbon dioxide (and possibly other greenhouse gases)o the atmosphere. Said another way, it
establishes a price for wh & tacosttosatietyrthasis net paidadr | an 0
by either the producers or the direct consumers of a commaodity. A carbon tax requires emitters

of carbon dioxid e to pay for their externality costs in the same way that we currently have

dumping fees for solid waste. Many believe that this fundamental change would yield greater

gains than virtually any other policy in reaching the ambitious goals of the GWSA, in part

because it would be economyw i d e . This fApolluter payso approach
other types of pollution, and the basic motivation of a carbon tax, and thus this study, is the

same.

In principal , the carbon tax should apply to all major sources of carbon dioxide and other

greenhouse gases in the statehowever, due to the effort of setting up the system it may make
sense for the state to limit its regulation initially only to the major fossil fuels used for the

15



principal end -uses. However, it will be important for the tax to eventually be comprehensive .

MassDEPG6s most recent GHG inventory says that abo
non-energy related emissions: industrial processes, agriculture, and waste. In addition, 2.2% is
|l i sted as coming from fAnatur al gas and oil system

leaks from the natural gas system$

The goals of this study are to:

1 Develop a framework to help Massachusetts evaluate and implement a revenue neutral
carbon tax

9 Consider the carbon tax base-- what sources of GHG emissions should the tax cover?

Consider how the tax should be collected, by sector of the economy

1 Consider how to offset the tax with revenue reductions in other parts of the tax system or by
returning f unds to the public through other methods such as rebates

1 Model the potential impacts of such a price signal across the economy as a whole

9 Solicit stakeholders for input on scenarios and assumptions and to inform the study
generally

=

This study offers ways to consider and design a carbon tax for the Commonwealth and then
analyzes how each approach would likely impact the citizens, households and business sectors of
the state, and its merits in reducing emissions.

Especially important, in this case, is thatthe state requested the tax to be revenueneutral, so
that the residents and companies of the Commonwealth would receive back via tax cuts or
rebates as much money as they are paying in carbon taxesThis is a noteworthy part of the
study that looks at where the revenues could be offset through a reaitime reduction of other
taxes (for example income, sales, excise, or property taxes) or other methods of returning funds
to the public. This issue of offsetting the revenue is not a trivial one. Much of this study will look
at the important distributional issues that arise in returning the tax in ways that are the most
fair, simple and transparent.  Finally, the study will show the overall impact to the economy
and the environment, using a series of three sophisticated economy-wide models that will
forecast indicators such as future job creation, personal income, economic growth, the cost of
living, and business competitiveness. Through this analysis, we seek tqrovide
recommendations for policies that will serve as both a benefit to the environment and the
economy of Massachusetts.

At the direction of DOER, the consultant team created a stakeholder process to solicit feedback
from potentially affected stakeholders and to get their advice and input on study design and
policy questions.

6 Massachusetts Annual Greenhouse Gas Emissions Inventory: 19962011, with Partial 2012 Data, Mass.
Dept. of Environmental Protection, July 2014 , downloaded from
http://www.mass.gov/eea/agencies/massdep/climate -energy/climate/ghg/greenhouse -gas-ghg-
emissions-in-massachusetts.html, 10/18/14
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Part of the goal of the stakeholder process, in addition to getting feedback, was to ensure that
the consulting team presented our analysis of which variables and parameters have the most
influence on the costs, benefits, and overall impacts of the program. Stakeholders would have
the opportunity to assess the modeling results with us and identify key issues and tradeoffs.

To solicit stakeholder input on scenarios and assumptions and to inform the study generally, Pat
Field from the Consensus Building Institute worked with Hamel Consulting and the consulting
team to facilitate three roundtables. More than 50 invited organizations attended at least one of
the three meetings and two webinars over the 12week period of the study. Stakeholders were
convened under the following guidelines:

1 The role of Roundtable members was to provide constructive advice, ideas, and data to
help the consulting team produce the best possible study

9 The final product would be the sole responsibility of the consulting team and no
participant would be asked to sign on or formally endorse the work

9 To encourage constructive and specific comments on the different options offered
concerning the proposed policy options, including means of collecting and redistributing
the tax.

1 To ensure that the report was as technically robust as possibleand would take into
account a range of stakeholder interests and views, we asked stakeholders to offer any
data sources and studies that they thought might be helpful.

The first meeting was held when the team was beginning to prepare the model and was
determining basic parameters to study, the second where the team presented its initial results
for discussion, and the third when the Stakeholders were ableto see more detailed modeling.
Two webinars were also held to encourage participation and present detailed modeling results.
The Stakeholders were able to refine their comments and offer ideas for additional analysis and
development of the implementation approach. The participants were invited to comment in
person, at meetings, separately in phone calls to the study team or DOER, and in writing. We
are grateful to have received comments, which have enhanced the quality of the report and its
analysis.

BMassachusettsd | eadership in energy
policies and programs; leadership going forward

Massachusettsd approach to climate change refl ect
environmental problems generally. For more than 30 years, Massachu
encourage renewable energy generation and improve energy efficiency have made major

contributions to reducing GHG emissions. In part due to this, Massachusetts per capita

emissions are the third lowest of any state. Over the last twenty years, the Commonwealth has
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taken significant steps to directly address GHG emissions and has incorporated climate
considerations in state policies across many of its sectors.

The Commonwealth has a long history of nation-leading climate efforts, including coordinating

the New England Governors and Eastern Canadian Premiers Regional Climate Agreement in

2001, Massachusettso6 first Climate Plan in 2004,
Portfolio Standard (RPS) in 1997, helping to design and shapeRGGI, and leading the fight in the

Supreme Court (Massachusetts V. EPA) to require EPA to treat carbon dioxide as a pollutant. In

addition, the Green Communities Act of 2008 required electric and gas utilities to pursue all

cost-effective energy efficiency in preference to new energy supplies, and increased the RPS
requirement so that renewabl e ralalectriciysupply i | be 15%

2020.

Based on Massachusettsod6 cont i nu ¢hdCommannealth me nt to er

earned the No. 1 ranking in the American Counci l
State Energy Efficiency Scorecard in 2011, 20122013 and 2014. In this broad assessment of

policies and programs, the state has been evaluat
benefitsodo programs and policies; transportation p

combined heat and power policies; appliance and equipment standards; and state government-
led initiatives around energy efficiency.

The GWSA, enacted in 2008, established a comprehensive plan for addressing the threat of
climate change to the Commonwealth. The law requires reductions in greenhouse gas emissions
in accordance with sound science, providing a powerful catalyst for innovative approaches to
meet the statebs GHG reduction mandates and to bu
jobs and saving consumers money. The GWSA is one of the most robust clime change laws in
the nation and also serves as a model for federal action. The law:

1 Requires GHG emissions to be reduced between 10% and 25% below the 1990 level by 2020
(with the subsequent Clean Energy and Climate Plan setting the requirement at 25%);
Mandates that GHG emissions be reduced at least 80% below the 1990 level by 2050;
Requires interim emissions reduction targets to be set for 2030 and 2040;

Calls for the development of meaningful plans to achieve these mandates;

Calls for consideration of policies to adapt to climate change impacts;

Establishes requirements to measure, track, and report GHG emissions;

Requires climate change impacts to be considered in decisions by state agencies, boards,
commissions, and authorities, including permitting a nd licensing decisions.

=A =4 =4 4 A 4

The Patrick Administration has made significant strides on climate change, andyet there
remains a great deal to do in order to reachthe 2020 reduction requirement and the more
challenging 80% reduction mandate for 2050 .It is in this context that a carbon tax is being
considered as an important tool and opportunity.
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C. Current emissions profile for Massachusetts

According to the MassachusettsDepartment
latest year for which full data was available)
buildings sectors produced about 90% o f

of Environmental Protection (DEP), as of 2011 (the
the transportation, electricity generation, and
t he st at e 6 sThiSatgest pingle $ecidris o n .

transportation: the gasoline and diesel fuel burned to provide road, rail, air, and marine

transportation rel

eased

39% of Théfeel uSed dineotlytove al t h 6 s

heat commercial buildings and homes and for industrial processes released 30%.

The coal, natural gas, and oil used to generate electricity in the state emitted 21% (this
percentage has fallen significantly since 2011 due to greater use of natural gas and lesasse of
coal for generation),” and the remaining 10% came from sources including agriculture, waste,

wastewater, landfill gas, and highly warming
manufacturing, and industrial processes.8

‘"DEPO6s nApartial d dat a
million metric tons of CO2 from 2011 to 2012. Th
research on fAfugitivebo

chemicals for refrigeration, semiconductor

f or le&rizity 2onssirhptiow falling fnom 4&5itold.s3 due t o e

ese figures, however, do not include the most up-to-date

emi ssions of met hane from the |

8 Massachusetts Annual Greenhouse Gas Emissions Inventory: 19902011, with Partial 2012 Data, Mass.

Dept. of Environmental Protection, July 2014 , downloaded from
http://www.mass.gov/eea/agencies/massdep/climate -energy/climate/ghg/greenhouse -gas-ghg-

emissions-in-massachusetts.html, 10/18/14
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As of the latest U.S. Erergy Information Administration (EIA) report, in 2013 Massachusetts
used more natural gas than any other fuel on a BTU basis. Natural gas was used to generate 63%
of the stateds electricity with onln2012tBe% b e
average household spent $3,960 on energy of all types, according the EIA Residential Energy
Consumption Survey (RECS). This places Massachusetts 38 out of the 50 states and the

District of Columbia in terms of energy spending.

0 In2013,9.3% of Massachus¢ t s6 net el ectricity generation

energy resources, primarily from biomass and hydroelectricity.

0 Massachusetts is the site of the first federally approved proposed offshore wind
project, Cape Wind, and is working to open more offshore areas for wind.

o Compared to the U.S. average, a much greater proportion of Massachusetts residents
(31%) use fuel oil as their main space heating fuel and a much smaller proportion of
residents (10%) use electricity, according to EIA's RECS.

0 According to the EIA, there is less reliance on electricity for heating in the
Commonwealth compared to the U.S. as a whole, and the relatively cool summers
means that average household electricity consumption in the state was low relative to
other parts of the U.S. However, spending on electricity is closer to the national
average due to higher prices in New England.

Figure | -2

Massachusetts Energy Consumption Estimates, 2012
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Figure | -3: Percentage of Total GHG Emissions in 2011 by Sector
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D. Literature Review dExisting Carbon Taxes and Analytical
Research

All fossil fuels (gasoline, natural gas, propane, coal, heating oil) emit carbon dioxide when
burned, the pollutant that is the major cause of climate change. Although Massachusetts has a
number of important laws that help to reduce GHG emissions, there is no comprehensive policy
that serves as a deterrent to enissions by companies and households.

A carbon tax would be such @ ddetkRotrlntcompanwi eg
products which use fossil fuels, and to consumers to considerproducts which use less energy

(such as cars, heating and cooling systems for buildings, and appliancesind will save them

money. Producers of non-polluting energy sources such as wind and solar power can bsure

that the carbon benefits of their cleaner energy will be valued (since non-fossil forms of energy

will not pay the carbon tax) and ways to conserve our use of fossil fuels will also be favored.

Programs that stimulate the demand for clean energy, boost supply through pilot projects and
incentives, offer support for research and early stage development, and end subsidies to
polluting energy will remain necessary, whether or not the Commonwealth enacts a carbon tax.
But regulatory policy levers will work better to encourage action by both businesses and
households when solid and predictable price signals are also present.

A revenue-neutral carbon tax raises the price of fossil fuels and discourages their use, while

tah

ensuring that we arendt harming peoplebdbs standard

operate.

We conducted a literature review of relevant academic articles, reports, websites, and other
sources on issues related to settig a carbon tax, especially where such a tax is revenuaeutral.
Of special interest were the studies of other places where a carbon tax has been tried. Those
evaluations were especially helpful in testing assumptions and seeing what had worked and
what had failed in the experience of others.

At present, 14 countriesand one province (British Colombia) have carbon taxes, the oldest of
which were implemented in the early 1990s.° The literature reports that a carbon tax is an
effective mechanism to reducethe rate of emissions being added to the atmosphere and to send
a price signal that reflects the damage caused by release of global warming gases to the
atmosphere.

Most of the places that have imposed a carbon tax have used the revenue® fund their general
government budgets (Sweden, Norway) or for special programs (Costa Rica, Japan). The uses of
the revenues from carbon taxes fall into the following categories: a) use as a general revenue

9 http://www.worldbank.org/content/dam/Worldbank/document/SDN/background -note_carbon-
tax.pdf
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source, b) investment in research and development, ¢) investment in energy efficiency and d)
dividends (returning the revenue to citizens in a lump sum payment) and e) tax swaps
(eliminating other taxes in exchange for implementing a carbon tax). In just a few cases, the
funds are being returned to taxpayers.

One advantage of a carbon tax is that it generates a predictable price signal that could be known
even a number of years in advance. This allows people and companies to make choices with
certainty about their tax liability and the relative benefits of energy efficiency investment in

clean energy supplies and energy efficiency in order to reduce their future tax liability.

The countries involved in carbon taxes vary from Iceland, which has a tax only on liquid fossil
fuels that is paid directly to the treasury as a part of overall revenue (their electricity and much

of building heat comes from carbon-free renewable energy),to Sweden, which has a price of
$168 per ton of carbon dioxide (CO2), the highest carbon price in the world. In Sweden, the full
tax is paid on transportation fuels, space heating, and non-combined heat and power
generation. However, there are many exemptions, resulting in oil accounting for 96% of the
revenues from the tax, although i t;thatresulisdrane s
fuel combustion. A number of industries and agriculture are partially exempt from the tax,
however, limiting it s effect.

Figure | -5: Comparing Carbon Taxes in Other Jurisdictions

Price
Place (USD/ Revenue Distribution Notes
tCOy)
Boulder, $0.41 | Energy-efficiency and renewable -energy Currently applies
Colorado, - programs, including rebates, credits and only to electricity
USAD 6.68 "en_ergy audits" for ho_meowners and production.
$ businesses!* Started in 2007.
British $27.94 | Returned to taxpayers through targeted tax Increased from
Columbia, cuts included a personal income tax rate $23.29US
Canada cut,alow-i ncome Oactioritarat e ($30CDN) in
credit,®d a small busil 2012*
corporate tax rate cut, and industrial and
farm property tax cuts. In addition, BC
distributed a one -time check for C$100 to
residents in June 2008.
Costa Rica | n/a Pays property owners for sustainable 3.5% tax on fossil
development and forest conservation fuels since 1997

10 Rates paid as a surcharge per kwh depending on type of consumer, from
https://bouldercolorado.gov/climate. Converted to $/tCO 2. using emissions rates for 2011 ofthe Public
Service Company of Colorado (Xcel Energy), from
http://www.theclimateregistry.org/resources/protocols/general  -reporting -protocol/.
11http://www.dailycamera.com/ci_21941854/boulder -issue-2a-carbon-tax-appears-likely -be

12 http://www.fin.gov.bc.ca /tbs/tp/climate/A4.htm
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Price

Place (USD/ Revenue Distribution Notes
tCOx)
activities. Fund used for conservation,
reforestation, and research
Denmark $31 Environmental subsidies (40% of total) and Started in 1992
returned to industry (60% of total)
Finland $47.30 | Government budget with no earmarks; Started in 1990
Also independent cuts in income taxes
France $945 |[Finance oOenergy tr angd$19.60in2015,
$29.75in 2016
Iceland $10 Carbon tax on liquid fuels to the treasury
Ireland $27.01 | Funds national budget; some subsidies for Started in 2010
low-income residents.
Japan $2 Fund green initiatives. ™
Mexico $0.77 Depending on fuel
- type
$3.86
Norway $4 - Government budget. Used partially to fund Depending on fuel
$69 special pension fund for all Norwegians. type and usage
Quebec, $3.20 |0 Green fund, 6 suppor t Quebecisalsoin
Canada reductions and improved public transit. CAcap-and-trade
Sweden $168 General government budget uses Started in 1991
Switzerland | $68 1/3 of revenue for programs to reduce Started in 2008
emissions from buildings; 2/3 redistributed
to the population and economy. '
United $15.75 | Reductions in other taxes, including a 0.3% | Started in 2001
Kingdom cut in National Insurance Contributions to

make carbon tax revenue neutral

Note: Monetary conversion rates from July 18, 2014.

British Columbia: Revenue

In 2007, British Columbia, a province of Canada, established a Climate Action Plan that

-neutrality

included not only a carbon tax, but also a commitment to carbon neutrality for all public

institutions and participation in the Western Climate Initiative (an effort of

several western

14 http://assets.opencrs.com/rpts/R40593 20100222.pdf
13 http://lwww.ecosystemmarketplace.com/pages/dynamic/article.page.php?page_id=10166

15 http://www.reuters.com/article/2013/09/21/france
16 http://www.reut ers.com/article/2012/10/10/us -energy-japan-tax-idUSBRE8990G520121010

-energy-idUSL5NOHH04K20130921

17 http://www.bafu.admin.ch/dokumentation/medieninformation/00962/index.html?lang=de&msg

id=49576
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states and Canadian provinces). The plan set ambitious targets for BC's GHG emissions
reductionsd to reduce them by 33% from a 2007 baseline level by 2020, and 80% by 2050.

On July 1st, 2008, British Columbia implemented a revenue -neutral carbon tax, applied to all

fossil fuels purchased and combusted within BC6s
aircraft fuel. Havingrevenue neutrality fallow(ed) BC to maint
(i ncome, productivityBHe&ndmt e i wha}) . we donot

Because British Columbia gets more than 86% of its power from hydroelectricity that produces

no carbon dioxide emissions (and much of the rest comes from biomass (where the carbon has

recently been taken up)?its GHG emissions arealready relatively low, accounting for 9% of
Canadads emi ssions. Transportation accounts for
followed by the rapidly growing oil and gas industry. The tax began at a rate of $10 (U.S. $10.13)

per ton of CO2e.lIt rose by $5 per ton per year,reaching $30 per ton in July, 2014. It covers all

fossil fuels burned in the province, accounting for an estimated 77% percent of British

Columbia's domestic GHG emissions, according to the government.

The BC Carbon Tax isconsidered one of the bestdesigned environmental policies in the world .2°

The tax is coupled with targeted rebatestolowi ncome and Aremoted househol ¢
concerns over differential harm to certain parts of society. Revenue from the tax is also used to

reduce rates of corporate and personal income taxation, a design that is aimed at getting a

Adouble dividendd from reducing GHG emissions as
tax applies an identical rate to all emitters, ensuring that greenhouse gases are reduced at the

lowest social cost.

The tax rate started at $10 per ton of carbon dioxide equivalent emitted (CO2e) in July 2008
and increased by $5 per ton every year reaching $30/Ton CO2e by July 2012:1 At $10/ton, the

tax represented an increase of 2.7¢/litre of diesel; at $30/ton this increases to 7.7¢/litre.

The BC carbon tax is revenue neutral, and has generated an estimated $CDN 960 million per
year (2011:2012). Proceeds from the tax have been ued to provide:

1) Personal tax cuts

A -incames refundable tax credit

A Reduced bottom 2 br ainR08%andsabseguentyesry 2% ( 2008

A Benefit of $200 annually for residents of
rural homeowners

A Addi tional per sonal i ncome tax rate cuts

18 Interview with Tim Lesiuk, Acting Head of the Climate Action Secretariat, Ministry of En vironment

19 hitp://www.empr.gov.bc.ca/EPD/Electricity/supply/Pages/default.aspx

D Rivers, N. and Schaufele B,The Effect of B arbohTasdn Agiculturahibadde Rasific C
Institute for Climate Solutions, 2014
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Through these various provisions, a full or partial credit is being given to about one million
citizens of British Columbia. The credit provides an annual maximum of $115.50 CAD for each
adult and $34.50 for each child ($115.50 for the first child in a single-parent household).2!

2) Business tax cuts
9 Cut the corporate tax rate from 12% to 11% (2008), 10.5% (2010), and 10% (2011)
1 Cut the small business corporate income tax from 4.5% to 3.5% (2008) and 2.5% (2010).
9 Industrial property tax credit of 50% of school property taxes payable by light and major
industrial properties starting in the 2009 taxation year, with the credit rising to 60% in
2011.
T Property taxes reduced Bthtw Sbmartand chagdillied
1 A special tax credit for greenhouses (some types are energy intensive) was added i8013
after a study of the effects of the tax. Since then other analyses have shown that this was
likely not needed, but it is still in place today.

9 Additional corporate income tax rate cuts.

Combining all their uses of the revenue, British Columbia uses72% of the funds to cut other
taxes, 21%for dividends/rebates, and 7% for general revenue. Based on data provided by the BC
Department of Finance, it appears that over the six year period BC returned more in tax cuts
than it took in from the carbon tax.

21 Source: Navius Research, 2013
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Figure | -6

Cumulative BC Carbon Tax Revenues and Tax Cuts
2008 - 2014
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Source: BC Budgets 2008-2013

Sightline Institute; used with permission; from their web site blog:
http://daily.sightline.org/2014/03/11/all __ -you-need-to-know-about-bcs-carbon-

tax-shift-in-five-charts/

Figure | -722
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22 Sightline Institute; used with permission; from their web site blog:

http://daily.sightline.org/2014/03/11/all -you-need-to-know-about-bcs-carbon-

tax-shift -in-five -charts/
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Other Carbon Taxes under Consideration
Other states are considering carbon taxes, in particular Vermont, Washington and Oregon.
It has been instructive to look at what the se states are considering in crafting this study.

Vermont
Vermont has shown interest in both a state and regional approach to reduce greenhouse gas
emissions, including a potential tax on carbon fuels.

The Department of Public Service has released aiTotal Energy Studyowith policy options to

move the state closer to its comprehensive goalto meet90 percat of Ver mont 6s ove
energy needs from renewable sources by 2050. Thenost prominent scenario is a tax on

carbon, in addition to the RGGI program. The revenue from the tax would be applied

toward renewable energy and emissionreduction goals, according to the report. In other

discussions, theeconomy-wide carbon tax being considered is close to revenue neutral ands

one part of a tax reform package that would align price signals with the cost of the carbon

abatement used by some energy efficiency prgrams administrators across new England,

including Vermont ($100/short ton).

Oregon

I n 2013, the Oregon state | egislature passed a ¢
or tax on greenhouse gas emissions] as a new revenue option that woulcaugment or replace
portions of existing revenues. 0 The study i s be

Research Center (NERC) and will be completed in November 2014. They are currently

looking at levels of taxation that, like the BC carbon tax, starts at $10 per ton of CQ,. But

rather than ending at $30 a ton as British Columbia does, the Oregon tax would rise to $60 a

ton over the next 20 years (by2035). They are considering including the electric sector,

including out of state generation, and are currently working on a way to implement this

approach. Like Massachusetts, Oregon importsa substantial part of its fossil-fuel-fired

electricity from outside of the state. In their case, accountingforso-c al | ed fAcarbon by
more than doubles the carbon footprint associated with electricity use in state. In early

reporting, the NERC estimates that a BGstyle carbon tax of $30 per ton of CO2 would

generate about $1.2 billion a year, or about 8%
They are suudying both a revenue neutral approach and also one where 50 % of the revenue

would be dedicated to corporate income tax cuts, 25% to personal income tax cuts, and 25%

to targeted investments in home energy efficiency, industrial energy efficiency, and

transportation infrastructure.

Washington State

On April 29, 2014 Governor Jay Inslee issued Executive Order 1404, Washington Carbon
Pollution Reduction and Clean Energy Leadership. The Executive Order created the Carbon
Emissions Reduction Taskforce (CERT), charged with providing recommendations on how
Washington State can meet its greenhouse gas emission limits through market mechanisms,
such as trading, taxes, and incentives, in an effective and efficient manner. Starting in June
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of 2014, Washington began its own study, similar to this one, and including the use of the

REMI model for their state economy. The Governor is seeking advice on market policy

options and related economic analysis, with the intent of designing a program that will

maximize the benefits and minimize the costs of implementation, while considering the

statebs specific emissions and energy sources,
The process will look at different types of economy-wide, multi -sector carbon markets and is

to include work on a tax but also an evaluation of regional and state cap and trade markets.

The Taskforce is comprised of senior leaders from business, labor, utilities and public

interests, and representatives of federal, tribal and local governments. The Tas kf or ce 6 s
advice and recommendations will inform legislation to be requested by the Governor by

March 2015 for consideration during the 2015 legislative session.

Most Recent Action in the US Congress

Rep. Jim McDermott (D -Wash.) introduced a carbon tax in Congress in May called the
Managed Carbon Price Act The tax starts at $15 per ton of carbon dioxide, and rises to more
than $100 over 10 years. It covers all natural gas, oil and coal burned in the United States
with a goal of cutting U.S. carbon emissions by 30% over 10 years.

A bill introduced in July by Rep. Chris Van Hollen (D-MD) called the Healthy Climate and

Family Security Act of 2014 would (i) create a permit system covering CO2 emissionsfor all

fossil fuels extracted or brought into the U.S., (ii) auction off permits equaling U.S.

emissions in 2005, (iii) ratchet down the number of permits by 80% by 2050, and (iv)

di stribute all of the proceeds 0 tooeverylwemadmer i can
man and chil d, 0 -edctited Thk iCarlgpn Divadend.n o p
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[I. Design issues in imposition of the tax

A. Criteria for policy design and tax program implementation

In this work, we propose an approach to the tax consistent with the fundamental objectives for
any tax: cost-effectiveness, fairness, and simplicity of implementation. In considering the
design of the proposed taxand methods for returning revenues to the public we were guided by
the following key principles:

9 High potential to reduce GHG emissions T to be worth the effort of implementing it, a
carbon tax should make a major comductionbuti on t o &
mandates for 2020 and 2050.

1 Economy -wide - cover all major fuels and products of GHG emissions. One complication
here is how the tax could be applied to the electricity sector, which already has a carbon
price through the Regional Greenhouse Gas Initiative (RGGI).

1 Revenue -neutral i the Department of Energy Resources specified that this study should
assume that all revenues from the tax would be returned to the public

1 Gradual phase -in - the tax should be phasedin over time so that households and
businesses have time to consider options for redicing their costs and adjusting their energy
(carbon) use, including implementing energy efficiency and renewable energy measures and
reducing their purchases of motor fuels.

9 Social equity - both costs and other impacts may be distributed unevenly across
geographic locations, income groups, and economic sectors. The study focuses on a tax
design that corrects such inequities, including through how the tax revenues are returned to
the public

9 Protect business - mitigat e any economic dislocation that could be caused by competition
from firms in un taxed jurisdictions

In addition, several other goals entered into our analysis and design choices:

1 To the degree feasible, provide supplementary protection for those low- and moderate-
income households who currently have exceptionally high-energy use, such as households
who must drive substantially more than average due to where they live or work, and
households with high-carbon or expensive heating fuels (electricity, fuel oil, propane) who
need to be protected a least over a transitional period. Such protection should phase out
gradually over time, so that people have an incentive to modify their driving habits and fuel

30



sourcesi but we canb6t expect them to purchase a new
buy a new heating system in a short time period.

T Provide benefits tidhrough edusirg thée reudisbilliencaonoab my
spending in Massachusetts for out-of-state fuels and electricity, keep more funds within the
stat eds ec on oareate jabs and inchease @emand for all industries in the state

1 Promote investment in low -GHG technologies and fuels, along with energy efficiency, along
with advancing the stateds broader environment al

1 Minimize public sector costs T the tax itself will have costs for implementation,
administration and enforcement support from government agencies. We sought program
designs that would be as simple as possible, using existing systems, while meeting the goals
of the effort. We also considered the institutional capacity of the Commonwealth to
implement the program in making recommendations.

1 Provide a long-term incentive to reduce emissions in all decisions and to innovate over time,
calling forward new technologies and approaches.

B. Carbon tax rates

1. Summary of experience elsewhere and analysis in the literature

There is tremendous variation in carbon tax rates throughout the world, ranging from $3 in

Japan to $168/ton in Sweden. Given this variation and the several rationales for the tax levels, it

is difficulttorecommenda icorrect o pri ce fise.rTheNexpesdstmbahge t t s t o
enough so that it will cause GHG reductions large enough to make a substantial contribution to
Massachusettsd | egal mandates to redubrelewl®ddi ssi ons
levels. This will require energy supplier s, producers of energyusing machinery, construction

companies, and energy consumers of all types to make major changes to their current practices.

There were generally three ways that other nations set their carbon tax rates:

1) For many, they set the rate at a level that would achieve a specific amount of funding that was
needed to fill a revenue shortfall in their overall budgets.
2) Others set their rate at a price that would re
(although this has been a shifting number). This approach tries to establish a financial value
for the various damages that the state would face and to place a number on it.
3) Finally, another approach is to set a variable price to meet a specific carbon level for the
economy as a whole.
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2. Carbon tax price trajectories modeled in this study

In Section IV on the macroeconomic and GHG reduction impacts of the carbon tax, three price
trajectories for the tax are modeled T high, medium, and low. In all three scenarios, the tax rate
begins at $10 per metric ton (shown in the figure as beginning in 2016), and then rises by $5 per
year, reaching $30 per ton in year five I the same trajectory used in British Colombia, which has
similarities to Massachusetts such as overallpopulation size, an economy dominated by one
metropolitan area, and a high standard of living . After the fifth year, there are three different
rates of increase, with the high rate reaching a level of $100 per ton in 2040, the medium rate
$75, and the low rate $50 per ton. These rates were chosen in large part because the carbon
fee/l/tax needs to be high enough to make a major ¢
requirement to cut GHG emissions 80% below the 1990 level by 2050. In addition, both the
Intergovernmental Panel on Climate Change (IPCC) and the European Union (EU) have used
$100 per ton as their base (middle) case for modeling of GHG mitigation. 23

It should be noted that these trajectories, particularly early in the time period, are all relatively

modest compared to what many analysts have recommended for the social cost of GHG

emissions. For example, DOER has recommended to the state Department of Public Utilities, in

DPU proceeding148 6, t hat a $52/ton #dpribeeasedinevaluatagp bon di o
the benefits of energy efficiency programs as of 2020, rising to $59 in 2030. This is not actually

a price that would be charged to energy consumers, butrather would be used in deciding what

efficiency measures or programs show greaer benefits than costs24

Figure Il -1
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23 Seehttp://www.grida.no/publications/other/ipcc_tar/?src=/climate/ipcc_tar//////wg3/364.htm

GRID Arendal: A Centre Collaborating with UNEP, reprinting text from IPCC Third Assessment Report,

Climate Change 2001.

24 Testimony of Elizabeth Stanton of Synapse Energy Economics on behalf of Mass. DOER, in DPU

Proceeding148 6, i n her fASummary of conclusions and recommend
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C. Where and on what entities should the carbon tax be levied?

A frequently asked question is where and on whom would a carbon tax be imposed. The answer
depends on the type of fossil fuel and on who the enduser is. The point of taxation would
depend on both these factors, and on the industry structure for each fuel.

Natural gas - federal data appears to show that virtually all the supply coming into

Massachusetts goes either through gas local distribution compan es ( LDCO® s, both priwv
companies and municipally -owned utilities) or to electric power plants. Gas supply that goes

directly to end-users, if any, constitutes less than 2% of incoming supply, and comes via three

interstate transmission companies.2The LDC6s ar e r e g ul achusettsDépgrtiment e Ma s s
of Public Utilities (DPU) and the interstate pipelines are regulated by the Federal Energy

Resources Commission (FERC) As a result, tracking the supplier volumes and assessing the

carbon tax on these entities should not present a problem. The tax would be imposed on gas

LDCb6s and pipelines f or -usepgasssaldsdutdotfarelectributilisyi ness en
sales, See Section (D) below for our discussion of how emissions from electricity consumption

should be handled.

Liquid motor fuels i both gasoline (technically RBOB, or iReformulated Blendstock for
Oxygenate Blendingb, i n Massachusetts) and diesel mot or fue
are brought into the state by what the federalEIAcal | s fApri me suppliers, o0 who

each state is tracked by EIA. At present, the Masachusetts Department of Revenue (DOR)
tracks these supplies and assesses excise taxes on theccording to DOR there are
approximately 175 companies that supply gasoline and about 1,200 suppliers of special fuels
that import fuel into Massachusetts. 26

For several years the northeast states have been developing plans for regulating and reducing

the greenhouse gas emissions due to motor fuels, called the Clean el Standard (CFS)

(modeled after the Low Carbon Fuel Standard, a California fuel regulation). Draft plans for this

system proposed regulating emissions at the prime supplier level, rather than further down in

the fuel distribution network, and Mass achusets officials indicate that this remains the

preferred option. At present, DEP is developing a fuel tracking mechanism, which would be the

first step in creating a CFS. Based on the state
assessing a carbn tax on them appears feasible andwould minimize the administrative burden

compared to imposing the tax at the retail level. 2”

25 Natural Gas Annual Respondent Query System(EIA-176 Data through 2012), downloaded 10 16/ 14,
Link provided by Joanne McBrien of Mass. Department of Energy Resources.

26 Janette Sydney, Mass. Department of Revenue, by phone, 10/16/14.

27 Nancy Seidman and Christine Kirby, MassDEP, via e mail, 10/16/14. Prime suppliers from U.S. Energy
Information Administration -782C, Companies Reporting Sales. EIA 782Qists only 35 prime suppliers of
petroleum fuels, as opposed to the much larger number that the DOR reports.
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Heating oil T of all the fuel sources, heating oil presents the greatest difficulty in imposing
regulation and a carbon tax. At present heating oil is not taxed in Massachusetts, and thus DOR
does not have records on the suppliers. There are a large number of dealersvho deliver fuel to
homes and commercial buildings, and neither DOR nor MassDEP keeps track of them. On the
other hand, there are less than a dozen instate wholesale distributors who sell to the retail
suppliers, and DEP does regulate them for sulfur content in the oil. 28 It appears feasible for DOR
to impose the carbon tax on such distributors. However, there may be a few wholesale suppliers
in neighboring states who sell to retailers, who then deliver to homes and businesses in
Massachusetts. DEP does nbhave records on such suppliers. In addition, even when located, it
is not clear to what degree these outof-state wholesalers know to what state fuel will be
delivered when they sell it to retail dealers.?® The California Air Resources Board (CARB), which
is administering a cap-and-trade system that faces similar issues, says that if a wholesale
terminal is in a neighboring state, trucks coming across the state border are required to report
the quantity of oil they are carrying to the California state government. 30

One way in which all retail oil dealers in the state are regulated is for the accuracy and sealing of

their metering systemthatr ecor ds f uel received by customers. T
is required to handle such regulation for all towns with a population under 5,000, about 102 in

total; while those municipalities with a population over 5,000 are responsible for doing it

themselves. In addition, at present 69 of the towns with a population under 5,000 contract with

the Division of Standards to handle the regulation themselves. Between the Division and cities

and towns, it should be possible to compile a contact list for all oil dealers in the state. With that,

a carbon tax could be imposed on them directly, or they could be required to provide

information on which wholesale distributors they use, particularly if these are out of state. Then

the tax could be imposed on both the in-state and out-of-state wholesalers3!

Thus, although it is slightly complicated, it appearsthat a few new procedures will resolve
practical and administrative issues in taxing heating oil.

D. Electricity Generation and Interactions with the Regional
Greenhouse Gas Initiative (RGGI)

We have given particular scrutiny to the electricity sector, examining a diversity of issuesbefore
making recommendations concerning its role in an economy-wide carbon tax. The issues we
considered includ e: the absence of an advanceelectricity tracking system, the reduction in the
sectords share of ssiossfram3a te lielw 20% in eetent @e@rdthee mi
existing regulatory structure for the electric sector in Massachusetts (which includes both clean

28 Glenn Keith, Mass. Department of Environmental Protection, 10/21/1 4.

*Based in part on discussion with Joanne McBrien of Mass. DOER, by phone, 10/16/14.

30 Michael Gibbs, Assistant Executive Officer of the California Air Resources Board, by phone, 10/23/14.
31Charles Carroll, Massachusetts Division of Standards, by phone, 10/28/14. See also, MA Dept. of
Consumer Affairs and Business Regulation, Division of Standards, 2014 Annual Report, page 7, which
lists 368 oil trucks and 177 propane trucks as having been inspectedn 2013.
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renewable energy requirements and RGGI),and the ways that electricity is dispatched and used
throughout the Northeast region.

We conclude that there are strong reasons both to include and exclude electricity from the
carbon fee/tax at this time, given current conditions in Massachusetts. If the sector is included,
we recommend that the fee/tax be imposed at the end-use consumer level, not at the generator
level. And we suggest that the fee/taxon consumers should be reduced by the amount that
generators have already paid to purchase emission allowances under RGGI, so that electricity
faces the same carbon pri@ as other sectors. The sub-sections below explain how we reached
these conclusions.

1. Should electricity be included in the carbon fee/tax system?
We find that there are pluses and minuses to including the electricity sector in the carbon
fee/tax. On the plus side is our general presumption that a uniform economy-wide carbon price
is the most effective and economically efficient means of reducing enissions, giving energy
suppliers and consumers an unbiased method of choosing how to meet energy needs. In
addition, although electricity has become a smaller share of emissions in Massachusetts in
recent years, scenarios for the longterm future of our en ergy system out to 2050, when we are
legally required to reduce emissions by 80% or more, tend to focus on greatly expanding the role
of electricity.

The | ast chapter of the statebdéds Clean Energy and
how to reach the 2050 requirement. In both, clean, renewable electricity is seen as becoming the

dominant energy source, replacing direct use of natural gas and petroleum in both operating

motor vehicles and in heating buildings. 32 The electricity would need to be provided almost

entirely from low -carbon sources. If Massachusetts (and the nation) were to move in this

direction, having the appropriate price incentives in the electricity sector would become of much

greater importance.

On the other hand, at present electricity supply has dropped from 33% to less than 20% of total
emissions in Massachusetts, due in large part to the replacement of coalfired with natural -gas
fired generation in the state and elsewhere in the northeast, caused by falling natural gas prices.
In addition, electric sector emissions will be affected by the carbon fee/tax to a smaller degree
than other sectors, because:

9 Electricity demand is somewhat more resistant to price increases (lower demand
elasticity) than are other uses of energy.

1 For a given carbon tax rate, the percentage increase in electricity rates will be less than
that for other fuel sources, for two reasons.First, for electricity a greater share of its costs

32 Clean Energy and Climate Plan for 2020 , Massachusetts Executive Office of Energy and
Environmental Affairs, December 2010, pages 95 through 106.
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come from non-fuel expenses, including construction of power plants and transmission
and distribution lines, than is the case for petroleum and natural gas Second much of
the electricity supply in the Northeast comes from relatively low-carbon forms of
generation, including hydropower, nuclear power, wind, and solar energy.

1 As aresult, while price changes cause the impacts to vary greatly from one year to the
next, as of the most recent data available a $30/ton fee/tax would cause electricity rates
to rise by about 5%, gasolineby 8%, and natural gasby 11%.

9 Electricity already has more extensive policies addressing its emissions than do use of
fuel in the transportation sector and heating of buildings. These includet he st at eb s
Renewable Portfolio Standard, its intensive energy efficiency programs, strict building
codes, and the Regional Greenhouse Gas Initiative.

As a result of all these factors, the modeling discussed in Section V of this study finds thatonly

about 3% of the drop in CO2 emissions across all energy use would come from

placing a carbon tax on elect ricity generation . This small impact on emissions argues for

not including it in the carbon tax at this time. Massachusetts does need to continue reducing

electric-sector emissions, but other pending policies may accomplish this without a carbon

feeftax EPAG6s proposed regulations to cut power plant
Clean Air Act, the potential for large -scale imports of hydropower and wind power from other

states and Canada, and MassDEPG6s pr apdsCdle,anc Ernreea g
Standardo for electricity consumption in the stat

However, it should also be noted that the low contribution of electricity to the overall reduction

in emissions is partially due to usi nfaggeldcticdy f eder a
out to 2040. This projection does not include an expectation that Massachusetts or the nation

will convert much of its motor vehicle fleet and building heating to electricity by that time,

which would substantially raise consumption of electricity, and therefore its potential

contribution to reducing GHG emissions. In fact, EIA has use of electricity for heating falling,

and electricity remaining below 1% of total vehicle fuel use 33

2. RGGI and Implementation of a Carbon Tax
In deciding wheth er to impose the carbon fee/tax on the electricity sector another important
consideration is its interaction with the Regional Greenhouse Gas Initiative (RGGI), the first
market-based regulatory program in the United States designedto reduce GHG emissions. A
cooperative effort among nine northeast states, RGGI is designed to cap and reduce
CO; emissions from the power sector. States sell nearly all emission allowances through
auctions and invest proceeds in energy efficiency, renewable energy, ad other consumer benefit
programs.

% Data provided by Scott Nystrom of REMI, 11/11/14.
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While RGGI is a cap-and-trade program rather than a fee/tax program, it does put a price on
CO2 emissionsi although this price is currently much lower than the carbon prices considered
in this study, and so has less impact. Allowances sold for$4.88 at th e last auction3* i far lower
than the prices modeled in this study, which would begin at $10, rise to $30 in the 5th year, and
continue rising more gradually after that. If the fee/tax were imposed on either electricity
suppliers or consumers, the current RGGI allowance price should be subtracted from the tax
rate, so that electricity does not pay a higher penalty for its emissions than do other energy
sources.

There is widespread agreement that for electricity, especially, a regional program is preferableto

a program operating in only one state. One reason is that emissions reductions can come from

choosing among electricity supplies in the entire region, yielding CO2 reductions at lower cost.

Al s o, there is no incentive for generators to sel
preference to those that do have such a price.

If the fee/tax were imposed only on generators in Massachusetts, it would provide a strong
incentive to import lower cost electricity from other states without the tax, as a result of
Massachusetts being a part of the tightly integrated New England Independent System
Operator-New England (ISO-NE). In recent years the Commonwealth has imported on the order
of one-third of its electricity. 35> While the tax could also be imposed on imports, at present
electricity is distributed throughout the New England grid without its origin from specific power
plants or renewable energy sources being tracked by ISGNE. It is possible that over time such a
tracking system could be developed, along the lines of the tracking system used for renewable
energy certificates (RECs), but without one at present Massachusetts cannot assign CO2
emissions rates that are specific to the powerplants actually providing our imports.

California uses anapproach that allows generators to becomefispecified sources so that power

from hydro, wind or solar can come into California with a label, and therefore not be charged the

allowance price that fossil fuel generators must pay. Otherwise, importers of power pay based on

an Aunspecified importd rate corresponding to the
pl ant . Hi storically unspecified i mpornngal have repr
imports. 36 California is different in many respects from Massachusetts. Most of California is an

ISO by itself. The parts of California that are not in the 1ISO are well-integrated with it, so that

tracking imports to the state is a relatively simple m atter. Massachusetts is entirely embedded

within and co -mingled with ISO -New England, so that tracking the specific sources of imported

power is more complex.

34 RGGI Press Release, Sept.t52014. http://rggi.org/docs/Auctions/25/PR090514_Auction25.pdf

% There are some complexities in calculating a precise figure through use of U.S. Energy Information

Administration (EIA) data. By one calculation method, imports in 2012 (the most recerivryeduich complete

data is available) were approximately 35% of electricity consumption in Massachusetts. See Marc Breslow Excel

file AMA electric generation, sales 2012 EI A. x|l so.
%Nyberg, Michael. 2014. -FrddGeneratianin Calff foirmii eanc y2 0dlf4 @gpsd at e o
Staff Paper. Available at: http://www.energy.ca.gov/2014publications/CEC -200-2014-005/CEC-200-

2014-005.pdf
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Incentives to Import Higher -Carbon Power

Massachusetts could impose a tax on imported power equéato the average carbon content of all
electricity generated in New England. This would significantly reduce the price advantage of
imports over in -state power sources. However, the average carbon content of ISENE power is

lower than that from Massachusett s & gener ator s, because it contain
and hydropower. As a result, imports would face a lower carbon tax, and therefore would still
tend to displacein-st at e generation. This could happen even

power being generated to displace Massachusetts generation actually came from les=fficient,

higher-emission gas plants than lower-emission sources in the Commonwealth. Such changes

are termed Al eakage, 0 and could caaclkRusetgt 9@ al em
accounting system shows emissions from our own electricity consumption falling. RGGI already

faces such a leakage problem, and it would be heightened if, as we have modeled, a

Massachusetts carbon tax resulted in carbon prices several times higler than those under RGGI.

The problem extends beyond New England, as there is potential for large scale imports from

New York.

One possibility for obtaining low -emission out of state power that is tracked would be for
Massachusetts electric utilities (local distribution companies) to sign contracts to buy power

from specific low carbon sources In such cases the Commonwealth could impose a tax based
on the specific carbon emissions of those sources. However, even such a scenario poses
difficulties. Out -of-state companies that own several generating facilities could choose to send
their higher -emission power to other states and their lower-emission power to Massachusetts, in
a process called Ashuffling. o6 Doing so would make
Massachusetts, even though the actual effect of our tax is to make them rise in a larger
geographic region. Welton et al. (2013) proposed a solution to this in a white paper on
regulating imports into RGGI , whereby bilateral contracts would only be permitted if they were
signed before the policy began, purchasing power from a new resource, or purchasing
incremental power at an existing resource.3” This approach is also worth considering for
Massachusetts.

CO2 emissions rate to use for setting the carbon fee/tax

We have identified two possibilities for setting an emissions rate for electricity, given that
Massachuset t s fiompalothe dew Eoglandsstates, New York, and beyond. One

possibility is the ISO-NE rate, which is a weighted average rate for all electricity generation in

New England. A second possibility is the fAMassach
tsinventory of t he s tAareqitedby Gél@oba Wiarmirg Sautions Act

( GWSA) DEP uses a fconsumptiono apprelatedch t o count
emissions: our emissions include all those resulting from in -state power generation, plus the

emissions that occur in other states and Canada from which we import power.

’Wel t on et al, 2013. fARegulating Electricity Imports i.1
Columbia Law School. Available at: https://web.law.columbia.edu/sites/default/files/microsites/climate -
change/files/Publications/Fellows/RGGI%20paper_addendum%20Sept.pdf
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Due to the integrated nature of the New England grid, Massachusetts does not know the precise

sources of its imported power. To address this, DEP assigns a portion oftheCo mmonweal t hd s
imports to exporting states and Canada through a formula that adjusts for the balance between

generation and load in each state. Emissions are assigned to MWh based on the mix of

generation sources in each state.

DEPO6s appr oa cdnabke papdepeferable tosim@y using the ISO-NE average

emissions rate to measure emissions from Massachusetts power imports. Input from the

Department of Public Utilities (DPU) supports this conclusion, in part because of a belief that

t he Co mmo sisivan@policiasan the electric sectorwillcauseDEP® MIA e mi ssi ons
f a c ttodall substantially below the ISO-NE average emissions rate and would more accurately
reflect the emissions contained in imported power. 38 However, the most recent MA emissions

factor available from DEP is for 2011 and grid rates have been changing substantially each year.

For that reason, we have used the ISGNE rate for our modeling here; but recommend using the

DEP MA emissions factor when an up-to-date calculation is available.

Scenarios Analyzed for the Electric Sector

We identified a number of potential policy designs for Massachusetts, but narrowed these
choicesd for reasons of technical feasibilityd to four approaches that were then subjected to
review by the consulting team, state staff and stakeholders. The four approaches are
summarized in the table below. Quantitative modeling was performed on three of the options,
while only qualitative analysis was performed for option (2).

Figure Il -2: Carbon Tax Policy Options Considered for the Electric Sector

Carbon Tax Policies Considered Qualitative Modeling

for the Electric Sector Analysis Analysis

1. Taxin-state generators, and for imports Yes Yes

chargethe electric distribution utilities, for
the carbon content of the electricity sold

2. Taxin-state generators, and utilities for
imported power, but provide generators and Yes No
utilities rebates based on RGGI allowances
purchased to cover their emissions

3. Placethe tax at the consumer level with the

Load Serving Entity collecting the tax Yes Yes
4. Waive a @arbon tax on electric sector Yes Yes
altogether

Our analysis and modeling yielded the following results:

Policy Case 1: This carbon tax design would require electricity suppliers (in-state generators
and utilities purchasing electricity imports) to pay for carbon emitted during the generation of

38 Justin Brandt, Massachusetts DPU, personal conversation, 11/10/14.
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each megawatthour (MWh) produced, at a rate consistent with what the generator was

emitting. We modeled such a mechanism by adding the tax incrementally to the obligation on

in-state generators to purchase RGGI allowances, and the Massachusetts local distribution

companies were taxed on their out-of-state imports based on average emission rates fronthe

New England-1SO region. Synapse Energy Economics, part of the study team, conducted

modeling of this scenario. Synapse found that emissions would fall substantially in New

England, by about 10 million short tons of CO2 by the mid-2 0 2 0 6 s . But emorlssi ons i
would rise by just as much as a result of their generators sending power to Massachusetts. The
overall result would be that U.S. emissions would
fall slightly. 39

Policy Case 2: In a variation of Case 1, suggested by various stakeholders, the tax was added
incrementally to the obligation on in -state generators to purchase RGGI allowances, and the
Massachusetts local distribution companies were taxed on their out-of-state imports based on
average emission rates from the New EnglandISO region. But the generators were then given a
rebate equal to the amount of money spent to purchase RGGI allowances sufficient to meet their
emissions levels.

Policy Case 3: Given the difficulties an d counter-productive results of applying the tax to
generators in the absence of being able to specifically track generation sourceswe applied the
tax directly on household, business, and institutional consumers at the retail level, based on
average emisions in the ISO-NE region. In this case, no carbon price beyond the RGGI
allowance price would be imposed on generators, and there would be no incentive to favor
imported over in -state power. However, there would also be much less incentive for generators
to move toward lower-emission power sources. The tax on consumers would be an incentive to
improve end-use electric energy efficiency, reduce their use of power, and implement
distributed generation of renewable energy, such as rooftop and ground-mounted solar
facilities.

Policy Case 4: In this case, we excluded the electric sector from the carbon fee/tax, and
instead levied the tax only on the carbon-based fuels burned directly in the state that are not
covered under the RGGI program.

Exploration of different policy options for the carbon tax in the electricity sector resulted in the

foll owing findings: (1) Cr eatsudaapsfubapptoacktoat t he gen
reducing emissions if the carbon tax is imposedonly for one state, as the price increment shifts

purchases out of state or out of region( fi | e a ksatbaéan p national basis emissions do not

fall; (2) Establishing the tax at the generator level and rebating funds to the generators may not

actually help consumers, as the generators may be able to retain these rebates as profits(3)

Placing the tax at the consumer level creates an incentive forenergy efficiency and distributed

®ASummary of i np u tal resslts af angatspedific sarbanriast onieledtricity generation in
Massachusetts, 0 memorandum from Patrick Luckow of Syna,
9/17/2004, pages-8 and Figure 7.
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renewables, without having the same technical issues as the generation based approachbreates;
(4) Placing no tax on the electric sector leaves a significant portion of the economyuntaxed.
While doing so would have little impact on emissions given current circumstances, over the long
run (to 2050) it will likely be important to have a price on CO2 emissions that result from
electricity generation.

Conclusion

In view of the difficulties with appropriately taxing out -of-state power, weconclude that if the
carbon fee/tax is to be imposed on the electric sector, setting the tax at the consumer levelis
most appropriate at present. In addition, Massachusetts could work with other states in the
region to establish a more robust system for tracking electricity from its upstream sources to
final consumers. Establishment of such a system would enable the Commonwealth to consider
amending a carbon tax law, assuming that a tax was implemented first, to include charges on
imported generation that are specific to their carbon content.

E. Isthe carbon price a tax or a fee?

Is the carbon price that we consider in this study more appropriately termed a fee or a tax? We
have conducted only a preliminary review of this question. However, several sources provide
documentation that appears to support terming a revenue-neutral carbon price a feerather than
a tax. According to a U.S. Supreme Court case, the Washington State Department of Revenue,
the Massachusetts legislativedrafting manual, and two private think -tanks, reasons for terming
a governmental charge a fee include:
1) The primary purpose is not to raise revenue
2) The charge is collected from particular entities in order to defray the cost of benefits
received by those entities
3) The charge is a penalty, imposed to punish behavior
4) The revenue will not be used for general public purposes, but rather to regulate the
behavior of those paying the fees

In regard to (1), a revenue-neutral charge for emitting CO2 into the atmosphere would not have

the primary purpose of raising revenue. For criterion (2), if use of the atmosphere is considered

a Abenefito to particular entities, for which the
charge is a fee. A CO2 price would appear to be a penalty for emitting pollution, as in (3) above,

although it may not b e intended as a punishment.

Finally, regarding (4), if the revenue is returned to households and businesses, arguments could

be made for why this is or is not a figeneral publ
this would be a reason to callthe charge a tax, although the other reasons listed above might still

outweigh this last criterion.
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However, it may also be the case that a carbon price is neither a tax, a fee, nor a penalty, as these
terms have traditionally been used. Instead, a reverue-neutral carbon dioxide emissions charge
may deserve to be in its own unigue category.

Sources for this analysis:
9 https://malegislature.gov/Legislation/DraftingManual __; F. Money Bills:
fi N atax revenue, such as fees or finesOpinion of the Justices, 337 Mass. 800, 809
(1958), quoting United Statesv. Norton, 91 U. S. 566, 569 (1876) (1

bills to |levy taxes in the strict sense of the
I fHow Isthe Money Used?Fe der al and State Cases Distinguis
Joseph Henchman, Background Paper No. 63, March 2013,Tax Foundation , pages 2
and 4.
f Als it a tax or a feeodo, Jason Mercier, May 5,
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lll. DISTRIBUTIONALUMPACTS AND DESIGN OF THE REVENRETURN
MECHANISM

What Are the Options for How to Distribute Rebates?

What will be the net impacts on households, businesses, and other
institutions?

All households, businesses, and other institutions will pay the carbon tax through higher prices
for fossil fuels, and possibly for electricity (to the degree that fossil fuels are used to generate
power).

However, the present study assumes that the
state government revenues. This means that none of the revenue is used to fund other state
programs, but rather all of the revenue is returned to the public. The formulas for returning

these funds will have a critical impact on what the net effect of the tax is on different

households, businesses, and other institutions such as municipal governments and nonprofit
organizations, as well as influencing the overall impacts on the economy.

A. Initial impacts of the carbon tax versus improvements to the
economy that it will yield  over time

I n this section of the study we analyze the
consumers nor producers are assumed to make changes in their buying behavior or the types of
goods that they produce as a result of the carbon tax. he purpose of imposing a carbon tax is, of
course, to induce such changes in behavior so that emissions of greenhouse gases will be

carbo

econo

reduced. Neither does this portion of the analysi

economy studied in the macroeconomic section, such as household or firm relocations between
different states because of job creation or the cost of doing business.

However, businesses and consumers will react only gradually to higher prices on fossil fuels.
Initially, they will continue to purchase close to the same amount of fuels and electricity as
before, simply paying more for them.

The tax revenues collected by the state government will be used to rebate funds to households,
businesses, and other institutions. In combination, the taxes and rebates will yield a net impact
on every consumer of fossitfuel based energy. That impact may be positive or negative,
depending on how rebates are distributed and on the purchasing patterns of each consumer.

This section of the study examinesthe net impacts on costs for all consumers, prior to any
changes in the supply and demand for fossitfuel based energy. However, inSection IV the
REMI model examine s how economic actors react to the higher prices, and what results this
yields for the overall economy. As households and businesses adjust to the higher prices, the
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performance of the economy will improve, with economic gains such as increases in
employment and in the disposable income of households.

Therefore Section Il addresses how a tax-and-rebate system will affect consumers and

producers initially , but it should be recognizedthat these impacts will improve over time due

to changes in the overall economy. In particular, the reduction in fossil fuel use will mean that
Massachusetts send billions of dollars less each year to other states and nations to purchase

gasoline, diesel fuel, natural gas, heating oil, and electricity. This means that billions more will

be spent on industries that contribute more to employment and the standard of living in

Massachusetts, such as health care, education, professional services, construction, and retalil

trade. Asaresultbtover ti me the net i mpacts on househol dsbé

businessesd cost of operation will thhbe better than
idi stributional o6 analysis of this section.

B. Formulas for Returning Revenues to Households

In this study we use several basic principles for returning the revenues to the public. These
include:

1 All funds are returned to the public. 40

1 Inrough terms, households as a sector will receive back what they put in due to the tax.
Businesses and other institutions as a whole will also receive back what they put in.

9 For both households and businesses, the money returned will only equal the carbon tax
payments on an aggregate basis, not for each household, business, or institution. Doing
the latter would defeat the purpose of the tax, as it would eliminate any incentive for
energy consumers to reduce their use of fossil fuels.

1 Low income (bottom 20% of households) and moderate income (20% to 60% of
households ranked by income per household or by person) should, on average, be fully
compensated for their increased costs#!

1 Households with incomes in the top 40% will seecompensation for a smaller fraction of
their i ncreased costs; to the degree feasible given the other principles for returning the
revenue.

1 Business and institutional energy consumers will be compensated through particular
formulas, as discussed below.

40 Except for funds that state agencies receiveas rebates for their carbon tax payments, according to the

same formula used for all other institutions that pay the tax through higher energy costs.

41 Fully compensating low- and moderate-i nc ome househol ds fion averageo by no
all such households will come out even or better, since households vary widely in their use of fossil fuet

based energy. To ensure that a high percentage of such households do not face significant losses, the
compensation fion aver ageo slamwelthd bregakeven mérle Is addittomars e ho |l ds
alternatively, households that are in circumstances likely to result in high carbon taxes (such as oil as their

home heating source or residence in a location likely to require high driving mileage) could be specifically

addressed (as is discussed below).

44



Based on these principles, we conducted preliminary modeling of several options, as shown in

the table below.

Preliminary scenarios for returning carbon tax funds to the public

Scenario

All
scenarios

Scenario 1

Scenario 2

Scenario 3

Scenario 4

Scenario 5

Households

Households as a sector get back
the share of total revenues that
they put in.

Funds returned via equal rebate
amount per person

Equal amount rebated per
household
60% of householc

used to increase personal
exemption on state income tax;
20% to increase
Earned Income Tax Credit (which
is refundable); 20% to increase
LIHEAP (fuel assistance) to low
income households, concentrated
on households who have oil or
propane heat.

Refundabl e fAcartk
created in state personal income
tax system, 80% of funds used for
this credit. Each tax filer receives
an equal credit. To assist
households who do not file state
income tax returns, remaining

20% of funds used to increase
LIHEAP assistance

Same as scenario 4, but a portion
of funds are used to assist low
and moderate-income
households who drive
substantially more than average

Institutions (businesses, non

profits, cities and towns)

Businesses and institutions as a
sector get back their share of
total carbon tax

Funds returned according to
eachent i tydés shar
employment

Funds returned according to
each entitybs s
employee payroll

Could be either Scenario 1 or
Scenaiio 2 for businesses and
institutions

Could be either Scenario 1 or
Scenario 2 for businesses and
institutions

Could be either Scenario 1 or
Scenario 2 for businesses and
institutions
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The remainder of this section of the report discusses the characteristics of these different
scenarios, and presents the results of modeling that we have conducted for the subset of
scenarios that we concluded were most inline with the principles discussed above. Our
modeling shows impacts from the combination of carbon tax and revenue-return mechanism
on:

9 Households at different income levels, with different numbers of household members,
and with special circumstances that lead them to have higherthan-average usage of
fossil fuels

1 Businesses and other institutions that have different degrees of energyintensity, labor -
intensity, and wage levels

1. Households ranked into quintiles by income per household
One obvious means for returning carbon tax revenues to the public is through reducing other,
existing taxes. However, it is important to compensate households fairly at different income
levels, particularly at the lower end of the income spectrum. Typically, at low income levels
households pay only small fractions of their incomes in taxes. In contrast, all households,
including those with small incomes, spend large amounts of money on energy, because it is a
basic necessityi for heating their homes and hot water, operating lights and electrical
equipment and appliances, and for driving vehicles. As a result, a tax on carbon will be
Airegressive, 0 meaning that t hghertheopereentagaofthatusehol dé
income will be spent on a carbon tax42

By examining patterns of energy expenditures of different types by households in each fifth
(quintile) of income, we estimate that households in the lowest 20% of income group will pay
about 12% of the total carbon tax, those in the middle quintile will pay about 18%, and those in
top fifth by income will pay about 34% of the total carbon tax. Note that in this case we are
ranking households by income per household.

42 For the random sample of Massachusetts households questioned in the Consumer Expenditure Survey
by the U.S. Bureau of Labor Statistics in 2013, income before taxes averaged approximately: $1,700 for
quintile one, $20,000 quintile two, $47,000 quintile three, $85,000 quintile four, and $192,000 quintile

five. Source data extracted from public microdata available on BLS website by Wei Kang of REMI, June 4,
2014.
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Figure 111.1: % of t otal carbon tax paid by each income quintile
(Households ranked by income per household)
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I n order for an i ncome dudceave asimach maneylbark a8 hpaysch h ar ml
i the quintile must pay as large a share of the tax reduced as ipays in the carbon tax. However,
it turns out that this is not the case for the major state taxes paid by households in
Massachusettsi the personal income, sales, and property taxes. The lowest income quintile
(ranked by income per household) pays approximately 6% of total sales taxes, 5% of property
taxes paid by families, and only 0.2% of total personal income taxes, as shown in Figure 2
below.43
Figure 111.2: % of total revenue from each tax paid by poorest quintile

personal income
tax

property tax on
families

personal sales tax
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“BAMassachusetts St at e TaxatlomAndHEconTPolicye 2013pas titedsntReporOafi the
Tax Fairness Commission, Commonwealth of Massachusetts, March 1, 2014, page 10.
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Because the bottom quintile (20% of households) pay a smaller share of the total for each of
these other taxes, cutting such taxes would not fully compensate the bottom 20% for their
carbon tax payments.

As a result, we need a different method of compensating households for their carbon ax
payments. Two possibilities are to provide rebates of equal dollar amounts for every household,
or equal dollar amounts per person. In a study that analyzed the economic impacts of a national
carbon tax, REMI examined a possibility between these twoi paying equal rebates per adult
and half as much per child.*

2. Equal rebates per household
Figure 3 shows results when equal rebates are given per household, in the 8 year during which
the carbon tax is in effect (assuming that the tax starts at $10 per metric ton and rises $5/year to
become $30/ton in year 5). All households would receive a rebate of approximately $460 per
year. On average, each household in the bottan quintile would pay about $340 a year in carbon
tax, while the tax payment rises with income to be $620 for the highest-income quintile. The net
impact would be significant gains for the bottom two quintiles, close to break -even for the third
quintile, a small loss of about $70/year for the 4t quintile, and a larger loss of about $160 for
the highest-income quintile.

Figure 111.3: Impacts with equal rebates per household and $30/ton tax on CO
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O carbon tax per household B Equal rebates per household
B Net impact per household
“AThe Economic, Climate, Fiscal, Power-and-®imidendDe mogr aphi

Car bon Ta x (tram oBREMK(Regidhgl Economic Models, Inc.) and Patrick Luckow of Synapse
Energy Economics, June 2014
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It is also of concern how households of different sizesfare under the tax-and-rebate system. As
shown in Figure 4, for the lowest-income quintile, when each household receives an equal rebate
regardless of how many members it has, oneperson households come out about $300 ahead,
two- and three-person households come out ahead by smaller amounts, and households with 4
or more members average an annual loss of close to $100.

Figure 1ll.4: Equal rebates per household,
net impacts by household size for Quintile 1
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3. Equal rebates per person
Instead of providing equal rebates per household, which tends to favor smaller households, the
system could provide equal rebates per person. It could also be set up in some intermediate
fashion i such as equal rebates per adult with half as much per child or a full payment for the
first household member and half as much for each additional household member.
With a $30/ton tax rate, the rebate would be approximately $200 per person. Figure 5 shows
that the results by income quintile in this case do not differ greatly from the case when equal
rebates are given per household. The impacts are in the same order, with the lowest quintile
having the greatest gain and the highestincome quintile having the greatest loss, but the net
impacts on each quintile are somewhat smaller than when equal rebates per household are
provided.
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Figure III.5: Equal rebates per person, quintiles ordered by income/household

900
800
700 —I
600
2
o 500
S 400
=
S 300 A
2 200 -
100 -
0 4
1 2 3 4
-100
-200
Income quintiles - by household
DOcarbon tax per household
B Rebate per household if equal per person
BNet impact per household

Figure 6 below shows how the net impacts per household vary according to household size when
equal rebates per person are given. The results here are strikingly different from those in Figure
4, where equal rebates per household are given. In Figure 4, thesmaller the household, the

better their net impact, with the largest households experience a loss (on average). In Figure 6,
the larger the household the better their net impact. This data suggests that in terms of equity
among households of different sizes, providing equal rebates per person yields a better result.
An intermediate system, where rebates rise with size of household, but with the increase being
less than proportional to the number of household members, might also yield a preferable

result.

Figure IIl.6: Equal rebates per person,
net gain or loss by household size in Quintile 1
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4. Rebate systems between equal per person and equal per household

Data for Massachusetts indicates that the fairest results may come about from a rebate system
that is somewhere between providing equal rebates per person and per household wher e Af air o
is defined as ensuring that the largest number of low and moderate income households see a net
gain from the combination of -beda wrmssibiitesare.s and reb

1 Equal rebates for the first member of any household, with half as large a rebate for each

additional household member
1 Equal rebates for each adult, with half as large a rebate for each child

Preliminary modeling indicates that such rebat e formulas may result in higher percentages of
households in the first three quintiles receiving a net benefit, in comparison to equal rebates for
every person#

5. Households and quintiles ranked by income per person
It is common practice to look at income distribution in terms of income per household, as we
have done above. However since living expenses rise with the number of household members,
going strictly by household income, without regard to the size of the household, does not give a
fair pictureof househol ds & | iAraltermativeis ta nark housetwolds according to
income per person, and then to divide them into quintiles based on this statistic. Of course,
there are economies of scale in household expenses, so that in general expensesll not double
when going from one member to two, or triple in going from one member to three. An accurate
picture would fall somewhere between the two extremes just described, but will be different for
every household.

For purposes of comparison, belowwe show results from a revenueneutral carbon tax when
households are ranked according to their income per person, and then five quintiles are created,
where the 20% of households with the lowest income per capita form the first, or bottom,
quintile.

Figure 7 below shows the percentage of the total carbon tax paid by each quintile using this new
definition of income rank. It does not appear much different from when we use income per
household, but the differences between quintiles are reduced somewhati with the bottom
quintile paying almost 15% of the total carbon tax in Figure 7, versus about 12% when using
income per household.

45 The survey sample sizes for Massachusetts, when divided into multiple categories by income level and
family size, may not be large enough for the modding results to have high statistical accuracy.
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Figure 111.7: % of total carbon tax paid by each income quintile
(quintiles ranked by income per person)
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Figure 8 below shows the carbon tax payments, rebates, and net impacts when households are
ordered by income per person and equal rebates are given per person. Carbon tax payments
would range from about $470 for the bottom quintile to $720 for the top quintile. The bott om
quintile would have a net gain of $130 a year, the second quintile $140 a year, the 8 and 4t
guintiles would have losses small enough to treat them as approximately breaking even, and the
highest-income quintile would have a net loss of $200 a year.

Figure 111.8: Quintiles ranked by income per person, equal rebates per person
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Figure 9 below shows how impactson the first (lowest -income) quintile differ based on

family size when households are rankedby income per person and equal rebates are
given per person. Single-person households come out about even, tweperson
households have a slight gain, and households with 3 people or with 4 or more

households have gains of close to $300 a year.

Figure I11.9: Quintiles ranked by income/person, with e

gual rebates per person,

impacts on lowest -income quintile by household size
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Figure 10 below shows a comparison between the net gains or losses experienced by income

quintiles in the four cases that we have examined:

1 Households ranked by income per household, equal rebates per household

1 Households ranked by income per household, equal rebates per person
1 Households ranked by income per person, equal rebates per household
1 Households ranked by income per person, equal rebates per person
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Figure 1lI.10: Comparison of results for four methods of ranking
household incomes and of providing carbon tax rebates,

$30/metric ton carbon tax

(results rounded to $10)

How household income income per | income per | income per
incomes are per household | person person
ranked household
How rebates equal equal equal equal rebate
are calculated rebate per | rebate per | rebate per | per person
for each household | person household
household
Income
quintile
1 180 100 120 130
2 150 50 150 140
3 40 30 -30 -40
4 -70 -40 -70 -30
5 -310 -120 -160 -200

Note: columns may not sum to zero due to rounding.

6. Electricity excluded from the carbon fee/tax
As discussed in Section Il of this study, there are good arguments for excluding electricity from

the carbon tax system, at leastin its initial years. Doing so would not qualitatively alter the
results shown above in terms of impacts on each income quintile or on households of different

sizes, but all impacts would be smaller than when electricity is included. Figure 11 below shows
the impacts when equal rebates are given per person.
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Figure Ill. 11: Electricity excluded from carbon fee/tax of $30/ton, equal
rebates per person
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C. Administrative methods for providing rebates to households

There are several different methods bywhich the rebates could be provided. Criteria for
choosing among these methods include:

1) administrative cost T how much will it cost the state government to send the
rebates to households?

2) visibility of the rebate i in order for the residents of Massachusetts to support
the carbon tax, it is important that they be aware not only of paying higher prices
for fossil fuels but also that the tax revenues are being returned to them.

3) timing 1 particularly for low - and moderate-income households, which may face
difficult cash -flow situations in trying to meet their living costs, it may be
important for the rebates not to all come at the end of the year, but to come
earlier, as the higher fossil fuel prices are being experienced.

1. Households that file state income tax returns 46
One way to provide the rebates for most households would be through raising the
personal exemption on the state income tax. Although low-income households pay little

“I'f the carbon price is termed a fifeed an evaluation wi
public through tax cuts is appropriate.
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in state income tax, and a cut in the income taxrate would be of little value to them, all

taxpaying households would gain equally from an increase in the personal exemption

that is Arefundable. 0 The exemption means tha
the tax. Since all households pay the same 2% rate on Massachusetts income taxes, to

save households $460 per year the personal exemption would need to increase by

approximately $ 8,850 per year.4” At present, the personal exemption for a single person

is $4,400, for heads of household it is $6,800, and for married couples filing jointly it is

$8,800. 48 As a result, the personal exemption would need to more than double for all
households in order to make up for carbon tax
receiving the carbon tax would cause ataxpayedb s t ax obl i gation to dro
would receive a rebate from the state rather than having a zero tax liability.

A second way in which the rebates could be provided would be through creating a new
refundabl e fAcar bon t asonalkntand iax spstem,requaltoehe st at e b s
rebate calcul ated each year based on that yea
This would be $150 in the first year, if the tax is set initially at $10 per ton, rising to

$460 in the third year. As with the per sonal exemption, the credit should be

refundable.49.50

This tax credit could conveniently be provided regularly throughout the year by

changing the amount of personal income tax withheld on all paychecks. Wage earners

would then not need to wait until the end of the year to receive payments. Adjustments

needed would be made in the endof-year tax filings made by income earners, just as

with other provisions of the tax code. In order to increase visibility, when income tax

rebate checks are sentout,aninset coul d be put in the envelop
net taxes include that yearodés carbon tax cred
having rebates direct-deposited into a bank account, the DOR could send emails

explaining that a carbon tax credit is being provided. However, DOR is moving toward

all-electronic filing, and has said that sending out rebates via paper mail would be a step

in the wrong direction.

Visibility of the tax credit could also be increased by sending a carbon
rebate che ck independently of whether the taxpayer must pay additional
taxes or receives a rebate based on all other personal income tax

47 Calculation: $4 60 divided by 5.2% equals $3,800 .

48 Seehttp://www.mass.gov/dor/individuals/filing _ -and-payment-information/guide -to-personal-
income-tax/exempti ons/table -for -exemptions.html , accessed 9/18/14.

49 Note that the Department of Revenue (DOR) has expressed concerns about making the credit
refundable, due to difficulties that they have experienced with fraud in administration of the refundable
Earned Income Tax Credit.

50 Kazim Ozyurt, Mass. Department of Revenue, by phone, 10/14/14.
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provisions. The rebate could still be considered part of the personal income tax

system, or could be put into law as a completelyseparate item. As British Columbia did
initially, this rebate could even be provided
order to assist households with covering their higher fossil fuel costs. Doing so would

require that the state borrow the m oney for the early rebatesi which at present would

be relatively low cost due to extremely low interest rates on short-term bonds.

2. Households that do not file state income tax returns
According to the DOR, approximately 91% of all residents of Massachusetts are in
households that file state income tax returns. This leaves 9% of people for whom rebates
that go through the income tax system will not benefit them, despite their mainly being
low-income households who do not have enough income to fie tax returns, and who will
therefore be most in need of the rebates. Unfortunately, the state does not have a
comprehensive list of all resident households. To reach many or most of these
households we recommend that the state utilize agencies that alread provide services
or income supplements to low-income people. These include:

1 Fuelassistance -t he stateds Department of Housing
Development (DHCD), along with local agencies throughout the state, provide
assistance to families that cannotfully pay for their winter heating costs with
their incomes. This is known as LIHEAP (Low Income Home Energy Assistance
Program).

1 Supplemental Nutrition Assistance Program (SNAP, formerly known as
Food Stamps)it hi s program i s admiExecusveé @fficeoi by t he
Health and Human Services. At present about 450,000 households, covering
about 850,000 people, receive SNAP in Massachusetts. This is about equal to the
number of people in households that do not file state income tax returns i but
there is not a oneto-one match. Some SNAP recipients do file tax returns.
Officials who administer SNAP say that for other purposes they already share
information with both DHCD and DOR, so it would be possible to cross -check
lists in order to reach as many families as possible, and also to ensure that no
individual or household gets duplicate payments. In addition, the value of carbon
tax rebates could be added to the EBT (electronic benefit transfer) cards that are
used to provide SNAP benefits, and LIHEAP benefits to some recipients.>!

On the other hand, the director of the SNAP program cautions that a carbon tax refund
could be counted as income according to federal government rules, which could then

51Phuoc Cao, Massachusetts SNAP Program Director, by phone, 9/19/14.
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affect the eligibility of a household to receive SNAP benefits. To prevent this, it is
possible for the state to request a waiver of federal rules, but there is no guarantee that
such a waiver would be granted>2

These, and possibly other agencies such as those that administer Medicaid, Medicare,
and programs for the homeless could be used as vehicles for finding those households
that do not file tax returns. In order for the three agencies to compare their lists of
recipients, legislation would need to provide them with the authority to share their
lists.53 By doing so, additional families and individuals could be located. The rebate
itself could still be sent out as a separate checkoy the Department of Revenue thatis
clearly designated as a carbon tax rebate. Alternatively, funds could be distributed
through the LIHEAP and/or SNAP systems. This latter possibility could reduce
administrative costs, but would have the disadvantage of making the carbon tax rebate
lessvisible to recipients, and of associating the carbon tax rebate with other programs
that serve only low-income households.

1 Electric and gas utilities - Another possibility would be to utilize the electric
and gas utilities in the state, which already provide discounts for low-income
households. If legislation were to provide authority for sharing of information
between state agencies and the utilities, the utilities could be either the first,
second, or third point of contact for receiving rebates. An advantage of making
them the first point of contact is that utility bills are paid monthly, making it
convenient to provide the carbon tax credit throughout the year, as simply a
subtraction from utility bills, with presumably low administrative costs.

One disadvantage to making use of the utilities is that they would not cover households
which do not have either gas or electric heat, but rather fuel oil or propane. For such
households, if they also do not file state income tax returns, LIHEAP and SNAP could
help by distributing the rebates.

3. Households that do not file taxes and do not receive public
assistance
Whil e the combination of the stateds i ncome

benefits to low-income households should reach all but a £w percent of people, some
people will not be reached. This could be because they have chosen not to apply for

52 |bid.
53 DOR has concerns about sharing their database with other agencies, based on the need for
confid entiality of income tax returns.
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assistance programs or possibly because they are homeless. The state should make
additional efforts to reach such people and to provide them with carbon tax rebates.

4. Other methods of ensuring that low - and moderate -
income households do not come out behind

All the tables (above) are based on averages, either for an income quintile, or for a
household size within a quintile. While such averages are meaningful, they do not
capture the variation in circumstances for every household. For example, many renters
can be in a situation where their heating costs are much higher than average because
their landlord has not insulated the building nor maintained the heating system. Thus,
while the data indicate that on average all households in the bottom 60% (three
quintiles) by income should come out ahead when the tax and rebate are combined,
many households may come out behind To counteract this, additional steps could be
taken to improve the average impacts on low and moderate income households, and/or
to provide additional benefits to ho useholds in particular circumstances, such as:

1 One method would be to use a perperson system, but then to reduce benefits to the
top one or two quintiles. For example, rebates could be cut in half for the 4t quintile
and eliminated for the 5t (highest income) quintile.

1 In addition, a portion of the funds paid in by the business and institutional sectors
could be used For example, the business/institutional sector could receive back
80% of the funds it pays in, while 20% is used to assist the bottom three household
quintiles.

5. Possible Adjustments for households with high -carbon
heating fuels and high driving mileage

Household income is a primary indicator of vulnerability to increases in energy costs
that would come about from a carbon tax. In addit ion, two other common
characteristics of households would add to their vulnerability. First, because heating oil
and propane have higher carbon dioxide emissions per unit of energy than do natural
gas or electric heat, households with the former heating sairces would experience
greater increases in their living costs than those with the latter heating sources. Second,
households that drive more than the average, due to where they live, the distance
between their homes and their workplaces, or other reasons,will tend to pay more in
carbon taxes from buying gasoline.
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High -carbon heating fuels

At present, households with incomes up t
household are eligible for fuel assistance on their heating bills. This program, termed
LIHEAP (Low Income Heating Energy Assistance Program), which relies primarily on
federal funds with some supplement from state sources, is administered by DHCD. At
present, because the price of heating oil is so much higher than that for natural gas,
DHCD adjusts fuel subsidies based on which fuel households utilize, with approximately
twice as large a subsidy provided to households that use oil or propane as to those with
natural gas.>*

In 2012, LIHEAP provided assistance to approximately 468,500 individuals in 200,300
households, which DHCD estimates is about onequarter of those people who are
eligible for LIHEAP according to income guidelines. 55 It is also a majority of the
households that the Department of Revenue says do not file state income &x returns;
which suggests that the LIHEAP rolls could be used to identify most of the people who

o

should receive a carbon tax rebate but ar

For those households who are not covered by an incometax system rebate, and whose
rebatesare provided to DHCD for distribution, DHCD could be provided with the
flexibility to adjust rebates on what heating fuel a family or individual has.

Officials who administer the LIHEAP program have said that regardless of what fuel

they use, low-income households have little ability to control their use of heat and

should therefore be exempt from paying a carbon tax on this fuel. The reasons for lack of
control include that many households are renters who cannot invest in efficiency
measures for either their heating systems or their buildings; and that they cannot in any
case afford to invest in efficiency, which is provided to buildings with low -income
occupants at no cost (but a waiting list exists and for rental housing it is up to landlords
to cooperate with the program). 6

AFi scal Y e-#ncome Hoind Enérgyvssistance Program (LIHEAP) Income Eligibility and
Benefit Levels Chart,d Massachusetts Department

SAFi scal Year 2012 Ld HBASLs Aamwsadt tRe pepgart ment of

Development, page 12.
56 Gerald Bell, David Fuller, and Aiken Rahmen, Mass. Dept. of Housing and Community Development,
July 1, 2014.
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High driving mileage

When the carbon tax is $30/metric ton (year 5 in our modeling), total carbon tax paid for
household use of gasoline will be approximately $620 million a year. There is concern that for
many households that needto drive more than the average due to where they live, work or other
needs, the carbon tax on gasoline will be higher than average. If all households are given the
same dollar rebate, the high-driving households will suffer a net loss to their incomes.

Although data exists for all households in the state on their vehicles and miles driven, time and
budget limitations have not allowed us to fully explore this very large data set (more than five
million vehicles). However, we have been able to analyze data a vehicles and miles driven when
aggregated by town or city.

The average carbon tax on gasoline per household varies from amounts below $100 per year for
some neighborhoods in Boston, to $420 a year in the highest community, with $235 being the
statewide average (weighted by number of households in the city or town). The average tax
would be at least onethird (33%) above the state average in 155 communities out of 351 total
cities and towns, averaging $350 per household. Only a couple of urban areas wouldchave
relatively high gasoline carbon tax costs, so we are mainly concerned here with towns.

Suppose the carbon tax law gave an additional rebate equal to 20% of the carbon taxes owed on
average from consumption of gasoline, to all households in communities whose average gasoline
carbon tax cost was 33% or more above the state average. This would assist orEth (21%) of
households in the state, in 155 communities, with an average cut in taxes owed of $70 a year.
The overall cost of providing this tax reduction would be about $39 million, or about 6% of the
total carbon tax revenues on gasoline ($620 million). If the tax cut was paid for by raising taxes
owed by the rest of households, the increase would average about 9%, or $22 per household per
year.

Instead of giving this additional benefit to all residents of communities with high -driving
mileage, the law could restrict the tax cut only to households where the carbon tax on gasoline is
a relatively high fraction of household incomes. Unfortunately, we do not have data on the
income of every household, but we do have data on the median household income for each city
and town. There are 131 communities, again almost exclusively being towns, where the ratio-
(carbon tax costs/median household income in the community) -- is at least one-third higher
than the statewide average for this ratio. On average they would be paying about $316 per
household, and a rebate of 20% would provide each household $63 a year, or $27 million for all
such households (about 4% of the total carbon taxes paid on gasoline). If the additional rebates
were paid for by raising taxes for househol ds
carbon tax on gasoline would go up by about 6%, or $13 a year.
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Figure IIl. 12: Additiona
gasoline for residents of high
income -based limitation

| rebates equal to 20% of carbon taxes paid on

-driving communities T possibly with an

Additional Additional
benefit for benefit limited
all high - to communities
driving with high
commun - carbon tax costs
ities on gasoline
relative to
median income

Average carbon tax on gasoline for all households | $235 $235

# towns and cities with average driving mileage at | 155 131

least 1/3 above state average

% of all households in communities with driving 21% 18%

mileage at least 1/3 above state average

Average carbon tax cost in communities with high | $350 $316

driving mileage (when carbon tax is $30/ton)

Average savings in high-driving towns if 20% cutin | $70 $63

carbon tax on gasoline is given to each household

Total cost of providing 20% cut in high -driving $39 million $27 million

towns

Increased cost per household in all other cities and | $22 $13

towns to balance cost of cut in high-driving towns

The calculations above all assume a system where tax reductios are provided according to
average driving patterns and median incomes in a city or town. It would be possible to create a
more individualized system, where a calculation is made of carbon tax burdens on gasoline for
each household. If this were done, itwould be critical not to give drivers an incentive to receive
an additional benefit by driving more than the 33% above average threshold, or whatever
threshold is chosen. In order not to do so, providing the added benefit should be based on miles
driven several years earlier, not by miles driven in the most current year.

Such an individualized system could provide benefits to all high-mileage drivers, or only to those
with income levels below a certain cutoff. To implement the former system would require only

the odometer readings that are taken when cars go through an annual inspection (although
reports are that these readings are often inaccurate). For a system that is based on income below
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a cutoff, a new income-verification system would be needed, baseal on state income tax returns
or income data provided for other programs, such as fuel assistance.

D. Returning Revenues to Businesses and Institutions

Most or all of the business firms and other institutions T including non -profit organizations

such as most hospitalsand colleges i n t he state will see increased
impact on the price of fossil fuels and possibly electricity. A premise of the present study is that

the taxes paid by firms and institutions as a whole will be returned in aggregate. As with

households, this doesnot mean that each entity gets back exactly what they pay, which would

defeat the incentive value of the carbon tax. However, we do want to offset a large portion of the

increased costs, through a formula that is not specifically tied to energy or carbon tax costs.

1. Why the corporate excise tax is not a viable revenue return
mechanism

One obvious candidate for the mechanism to rebate funds is the corporate excise tax, which is
the primary tax imposed by the state on for-profit businesses. However, there are several
problems with using this tax:

1) Non-profit organizations do not pay this tax, and so would see no rebate, although they
will face increased energy costshe same asfor-profit companies. Non -profits make up a
significant share of the Massachusetts economy, including most universities, colleges,
and hospitals.

2) Municipal governments, and the state government itself, will also pay more for fossil fuel
energy, but as with non-profits they do not pay the corporate excise tax. In combination,
city, town, and state governments constitute the third largest sector in the Massachusetts
economy.

3) Manufacturer s only pay the excise tax on their in-state, not their out -of-state sales, which
means that most of their sales are exempt from the excise tax, so they will gain little from
a cut in that tax.

4) Companies that are in start-up phases often generate little a no profits in their early
years, and so do not pay much in corporate excise taxes, and therefore also would not

gain from a cut in this tax.

For these reasons, another criterion or mechanism is needed to return the carbon tax revenues.
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We haveexamined two possibilities in depth, and most commentary from stakeholders to date
has favored the first of the two:

1) Employment ireturn the funds in an amount equal

share of total employment (or full -time equivalent jobs) in the state.

2) Payroll Treturn the funds in proportion to t
(wages and salaries) in the state. Several stakeholders have commented that in certain
industries, such as in the investment sector, a number of employeesmay earn total
compensation of millions of dollars a year, and that it would be unfair to rebate funds
that include such high amounts. We have not investigated the actual data on this topic;
but a possibility would be to limit the amount of compensation fo r any one employee
that is counted toward carbon tax rebates, to a number such as $200,000 per year.

A third possibility, as discussed in Section D.4 below, that would be more complex but would

have some advantages, i s @b dmsachasystek ieactgiridustyias hi n

a whole would receive rebates equal to the money it pays in carbon taxes, but particular
companies within an industry would receive different levels of rebates based on their degree of
carbon emission fAefficiency. o

Using data on employment and payroll costs for each major industry in the state, we have
estimated the carbon tax rebates that the industries as a whole would receive via each of thédirst
two mechanisms .5’ Figure 13below shows what each industry constitutes asa percentage of the

he

t o

ent

an

statebs Gross State Pr qgaangwithwh& 8neryy cests dquataspl oy ment
percentage of the i nidwhichisaystiosg iraicator ohHow muehkagabors e s

tax will affect their expenses.

57U.S. Bureau of Economic Analysis, athttp://www.bea.gov/regional/ _; compiled and modified by REMI .
Input -output data on employment, income, and output by industry in MA found at :
http://www.bls.gov/emp/ep_data_input_output_matrix.htm
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Figure Ill. 13: Massachusettsd 20 | argest industries r
percentage of the statebds tot al Gross State P
percentage of total state employment, and energy costs as a percentage of

their overall expenses

Industry % of total % of All energy
Gross State total costs as %
Product state of output
(value employ - | by
added) ment industry
Real estate 12.1% 3.8% 0.6%
Professional, scientific, and technical services 11.9% 9.5% 0.6%
State and local government 7.7% 9.0% 2.0%
Retail trade 5.0% 9.5% 1.1%
Wholesale trade 4.9% 3.1% 1.6%
Computer and electronic product manufacturing | 4.0% 1.3% 0.4%
Monetary authorities - central bank; Credit 3.9% 1.7% 0.2%

intermediation and related activities; Funds,
trusts, & other financial vehicles

Ambulatory health care services 3.9% 4.8% 0.5%
Hospitals 3.6% 4.4% 1.0%
Insurance carriers and related activities 3.2% 1.9% 0.1%
Construction 3.1% 4.9% 4.5%
Securities, commodity contracts, investments 2.5% 2.8% 0.4%
Educational services 2.3% 5.1% 2.6%
Publishing industries, except Internet 2.3% 1.1% 0.4%
Administrative and support services 2.2% 5.0% 4.2%
Management of companies and enterprises 2.2% 1.5% 0.9%
Food services and drinking places 2.0% 6.1% 2.5%
Telecommunications 1.9% 0.5% 1.0%
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Industry % of total % of All energy
Gross State total costs as %
Product state of output
(value employ - | by
added) ment industry

Chemical manufacturing 58 1.4% 0.4% 10.1%

Federal civilian operations 1.3% 1.1% 3.0%

All manufacturing industries 10.4% 5.5% 3.3%

As Figure 13 shows, the industries for which the largest fractions of their overall expenses go to
energy costs are construction, administrative and support services, and chemical manufacturing
(although there is uncertainty about the accuracy of the data for chemical manufacturing, which
comes from the Bureau of Economic Analysis in the U.S. Department of Commerce).

Figure 14 below shows (1) what each industry would pay in carbon taxes as a percentage of their

total operating costs, (2) what they would receive in rebates under an employment-based

system, again as a

percentage,

and

(3)

wha't

course, these results can be expected to vary widely among individual companies or institutions.

Industries are listed in order of their shares of GSP.

Figure |Ill. 14: Carbon tax at $30 per ton CO2e, rebates based on shares of
overall state employment, and net |
industries in relation to value of output
Industry Carbon Rebate as | Net gain
taxas% | % or loss as
industry industry % industry
output output output
Real estate 0.03% 0.06% 0.02%
Professional, scientific, and technical services 0.05% 0.14% 0.08%
State and local government 0.17% 0.16% -0.01%
Retail trade 0.08% 0.30% 0.22%
Wholesale trade 0.13% 0.10% -0.02%
Computer and electronic product manufacturing | 0.03% 0.05% 0.02%

58 Adjusted at 4-digit NAICS (North American Industry Classification System) leve | to fit the sub -industry

structure in Massachusetts.

66

t

mpact s

he

on



Industry Carbon Rebate as | Net gain
taxas% | % or loss as
industry industry % industry
output output output

Monetary authorities - central bank; Credit 0.02% 0.06% 0.04%

intermediation and related activities; Funds,

trusts, & other financial vehicles

Ambulatory health care services 0.04% 0.20% 0.16%

Hospitals 0.07% 0.16% 0.09%

Insurance carriers and related activities 0.01% 0.08% 0.08%

Construction 0.33% 0.21% -0.12%

Securities, commodity contracts, investments 0.03% 0.09% 0.06%

Educational services 0.16% 0.35% 0.19%

Publishing industries, except Internet 0.03% 0.05% 0.02%

Administrative and support services 0.31% 0.34% 0.02%

Management of companies and enterprises 0.08% 0.11% 0.02%

Food services and drinking places 0.21% 0.40% 0.20%

Telecommunications 0.09% 0.03% -0.06%

Chemical manufacturing 0.90% 0.02% -0.88%

Federal civilian operations 0.29% 0.11% -0.19%

All manufacturing industries 0.26% 0.05% -0.21%
Figurel5b el ow shows graphically the net impact on eac
from a carbon tax combined with a rebate proport:i
employment.
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Figure Ill. 15: Net gain or loss from carbon tax and rebate
industries in MA, as a % of industry output value, at $30 tax per ton of CO
emissions %9

for ten largest
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2. Returning revenues by employment share versus payroll

share

Figure 6bel ow compares the net i mpacts

on

t he

stateods

of providing carbon tax rebates that we have consideredi relative to employment and relative to
value of payroll. As one would expect, relatively high-wage industries fare better when payroll is

used as the criterion, while relatively low-wage industriesi par t i cul ar |l vy

ser vi

ces

and

ret ai

t

r

d fare wdtse whgn ppyiroll is wesexd dather than employment. Of

possible importance is that state and local government do significantly better under a payroll -
based system than under an employmentbased system.

59 One reason that most of the ten largest industries show positive net impacts is that a number of the
smaller industries in the state, particularly manufacturing and transportation, have significant ne t
losses. Some can be seen in the table below that provides data on the ten largest manufacturing

industries.
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Figure Il

16: Net impact of carbon tax and rebate

T when rebate is

proportional to share of overall state employment versus share of overall

state payroll

Category Net impact as % Net impact as
industry output % industry
- rebate based output - rebate
on # employees based on $
payroll
Real estate 0.02% -0.02%
Professional, scientific, and technical services 0.08% 0.13%
State and local government -0.01% 0.06%
Retail trade 0.22% 0.07%
Wholesale trade -0.02% 0.02%
Computer and electronic product manufacturing | 0.02% 0.10%
Monetary authorities - central bank; Credit 0.04% 0.08%
intermediation and related activities; Funds,
trusts, & other financial vehicles
Ambulatory health care services 0.16% 0.18%
Hospitals 0.09% 0.15%
Insurance carriers and related activities 0.08% 0.12%
Construction -0.12% -0.17%
Securities, commodity contracts, investments 0.06% 0.10%
Educational services 0.19% 0.11%
Publishing industries, except Internet 0.02% 0.08%
Administrative and support services 0.02% -0.12%
Management of companies and enterprises 0.02% 0.17%
Food services and drinking places 0.20% -0.06%
Telecommunications -0.06% -0.04%
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Category

Net impact as %
industry output
- rebate based

Net impact as
% industry
output - rebate

on # employees based on $
payroll
Chemical manufacturing -0.88% -0.85%
Federal civilian -0.19% -0.09%
All manufacturing industries -0.21% -0.17%

An example of a professional services company

One small IT services company provides an example of how the carbon tax and rebate would
work. This company is relatively energy-efficient in its building operations, where it uses natural
gas and electricity, but its largest energy cost is for gasoline.t 6 s t ot al energy costs
small $17,000 out of an operating budget of about $4 million. With a $30 per metric ton carbon
tax, this company would pay about $1,200 in carbon taxes. This is about 0.03% of its total costs,
well less than the hypothetical 0.05% average for all professional services companies in
Massachusetts. On average, all such companies would come out ahead under a system where
rebates are proportional to employment, receiving back 0.14% of their total expenses in rebates.
This particular company, due to its low energy expenses, would receive a rebate of about $8,100,
for a net gain of $6,900, which is about 0.17% of its total annual expenses.

Manufacturing sectors

Figure17bel ow shows the carbon tax impacts just for t
industries. Although most of these industries are
economy (with only the first two f alnimanyg wit hin t
situations policymakers have indicated a particular concern for manufacturing, so we are

breaking out the information here. As can be seen from the right-most column, eight of ten of

the industries show a loss even after rebates are provided. Hovever, these losses are small
percentages of the industries6é total output value
computer and electronic products, which is the st
gain. Only chemical manufacturing shows a net loss that is close to one percentoftheimd ust r y 6 s

total operating costs; and the data for this industry are quite uncertain. The federal Bureau of

Economic Analysis data used here show much higher emissions from chemical manufacturing

than does daa reported to the Massachusetts Department of Environmental Protection. €0

0 pbata provided 12/15/14 by MassDEP on chemical manufacturing facilities. MassDEP regulations

require all facilities with more than 5,000 tons ea ch of GHG emissions to report their annual emissions.

See AGHG Reporting Program Summary Report and Facility
(Published September 2013).
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Figure 1.1 7 :

Massachusettso

10

rebates based on shares of overall state employment, and net impacts in relation

to the value of th eir output

| ar gecmmonmgnuf act uri

Industry % of Carbon Rebate Net gain
overall tax as % as % of or loss
state of industry as % of
employ - | industry output industry
ment output output

Computer and electronic product 1.3% 0.03% 0.05% 0.02%

manufacturing

Chemical manufacturing 0.4% 0.90% 0.02% -0.88%

Fabricated metal product manufacturing 0.8% 0.17% 0.09% -0.09%

Miscellaneous manufacturing 0.5% 0.06% 0.08% 0.02%

Machinery manufacturing 0.4% 0.11% 0.06% -0.05%

Food manufacturing 0.6% 0.16% 0.05% -0.11%

Beverage and tobaccgroduct manufacturing 0.1% 0.11% 0.02% -0.10%

Plastics and rubber product manufacturing 0.3% 0.23% 0.07% -0.16%

Electrical equipment and appliance 0.2% 0.12% 0.07% -0.05%

manufacturing

Paper manufacturing 0.2% 0.46% 0.05% -0.40%

All manufacturing industries 5.5% 0.26% 0.05% -0.21%

3. Should special treatment be given to manufacturing industries?

There are several reasons why special treatment is worth considering for some or all

manufacturing industries in Massachusetts, as has been done in other geographic areas that

have capand-trade regimes:

1 Although Massachusetts no longer has large amounts of heavy industry that are very
energy-intensive, it still has manufacturing sectors that will come out behind from the
combination of carbon tax and rebate, although by less than onetenth of one percent of

their overall operating costs;
T Unli ke some of

Massachusettso

competition from firms in other states and countries;

d o mi

nant i
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1 Unlike some other sectors that are strongly rooted geographically, such as universities
and hospitals, manufacturing has more ability to relocate to other states.

I n the Eur op e-and-trddenregomne, kroowncasitpe Emissions Trading System or ETS,
manufacturing sectors that are deemed to be vulnerable to competition from nations outside of
the ETS are given special consi der at i oinenergy-n
intensive industries moving to nations that do not limit emissions 1 such companies are given
their allowances for free. For 2013-2014 this includes 170 industrial sectors and subsectors,

covering most industrial emissions. Companies

emissions may continue to receive allowances fo free through 2020, based on their historic
emissions 5!

Similarly, under -@idelcapfamditrade redgulations rogreenhoyse gases’?
i ndustri al sectors that are deemed vul nerabl

areallocat ed all owances at no cost. To be el imusthl e

have an activity and North American Industrial Classification System (NAICS) code that is listed
in Table 8-1 of the Capand-Trade Regulations, and have complied wih the Mandatory
Reporting Reqgulation ( MR RS . o

In Massachusetts, out of 17 specific manufacturing industries that have a significant presence in
the state, 8industries would have a net cost (tax less rebate) greater than or equal to 0.1% of the
total value of their output i a small fraction, but possibly enough to be significant for industries
in competitive situations. Combined these 8 industries constitute o nly 3.4% of our Gross State
Product, but would pay about one-fifth (21%) of the total carbon tax owed by the
business/institutional sectors, or about $215 million, with a net loss of $195 million. Chemical
manufacturing dominates the numbers, as it would o we about $154 million in carbon taxes and
have a net loss of $150 million. Other specific industries that the available data shows as facing
significant net losses include fabricated metals, food, paper, and primary metal

manufacturing. 8 However, these numbers should be viewed as having a significant potential for
inaccuracy, as they are based on nationallycompiled data and may not be an accurate reflection
of current conditions in Massachusetts.

The present study indicates that there may be reasons to povide some form of special treatment
to certain specific manufacturing industries. But a more in -depth analysis of the actual situation
in these industries is needed before stronger conclusions can be reached.

1A The EU Emi ssions Trading System,0 European Uni on,

http://ec.europa.eu/clima/publications/docs/factsheet_ets _en.pdf  , accessed 10/2/14.

62 http://www.arb.ca.gov/cc/ capandtrade/capandtrade.htm

63 http://www.arb.ca.gov/cc/capandtrade/allowanceallocation/allowanceallocation.htm

Aut horsd calculations based on federal EIA dat a.
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4. oBenchmarkingdé of business sector em
A possible variation of the methods discussed above for providing rebates to companies and
institutions is something called Abenchmarkingo b
the state of California, both of which have cap-and-trade systems for reducing GHG emissions,
use such a system; and the state of Washington is considering doing so. Rather than distributing
revenues relative to employment or payroll, each business and norprofit sector as a whole
would receive back the amount of money that it pays in. A benchmark is set that represents a
relatively good level of emissions performance for that specific business sector. Then each
company in the industry is measured against the benchmark, each year or every couple of years.
Companies that reduce their emissions below the benchmark receive greater benefits than those
that perform less well in GHG terms. The goal is to provide an extra incentive to business firms
to reduce their emissions.5>

In California, industries are grouped according to NAICS (North American Industry

Classification System) codes. The benchmark is set at 90% of average emissions for the industry
group. Companies that achieve emissions below the benchmark receive more emissions
allowances at zero cost, while others have to buy moe of their allowances. This procedure is
used since California has a capand-trade system, rather than the carbon tax being discussed in
this study, where all firms would pay the tax, but then might receive back different size rebates.

Duetotheneedtopr eserve confidentiality of each companyé
sets a benchmark rate when there are at least five facilities in the industry group. Because

Massachusetts is so much smaller than California, with fewer companies in any one industry,

confidentiality could present a barrier to implementing benchmarking, at least in some

industries. 66

In the European Uniondés (EU) emissions trading sy
of their allowances for free at present, but that decreases to 30% in 2020. Allocation of the free

allowances is done by benchmarking for manufacturing of each product, with the benchmark set

at the GHG emission performance of the 10% best performing installations in the EU.57

The state of Washington is ansidering a benchmarking system, as a result of Executive Order

09-05, which directs the Department of Ecology to
reflecting emission levels from highly efficient, lower emitting facilities in each industrial

sector.¢?8

S5SARENE Comments on the Massachusetts Environmental Tax |
and Jordan Stutt, 8/18/14.

66 Michael Gibbs, Assistant Executive Officer, California Air Resources Board, by phone, 10/23/14.

"AFree allocati oomarbBasédEonopenaahCommi ssi on,
http://ec.europa.eu/clima/policies/ets/cap/allocation/index_en.htm , accessed 10/23/14.

88 Reducing Greenhouse Gas Emi sparimem of Ecol®i Gtat®ad nc hmar ki ng,
Washington, http://www.ecy.wa.gov/climatechange/GHGbenchmarking.htm#whitepaper , accessed
10/23/14.
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Benchmarking offers the possibility of inducing greater emissions reductions throughout the

stateds business sectors, but would add a substan
in Massachusetts. While it is worth considering, we have not analyzed further the cost or

difficulties in implementing such a system in the Commonwealth, in comparison to the possible

benefits, and so do not offer a recommendation other than that further analysis should be done

before such a system is put into legisldion.

5. Public Transit Systems
The Massachusetts Bay Transit Authority (MBTA) an
authorities % are all energy-intensive operations, using primarily electricity and diesel fuel.
Despite being heavy fossil fuel users thenselves, public transit agencies greatly reduce overall
CO2 emissions by cutting automobile trips. It is thus essential not to cause harm to transit
service, and given the agenciesd typically tight

Due to time limit ations we have not conducted a full review of the impacts that a carbon tax
would have on these authorities, but preliminary data for the MBTA indicates that it would face
significant net losses under a system where rebates are based on either employmentovalue of
payroll. In its Fiscal 2014 budget the MBTA budgeted more than $75 million for energy
expenses, which was more than 5% of its total expense&’

One straightforward way to address this problem w
transit authorities from the carbon tax; or, if that was not feasible because the tax was imposed

earlier in the distribution chain, the DOR could fully refund the transit agencies for their costs.

This might have the detrimental result of giving those authorit ies less encouragement to use

electricity and fuels more efficiently and to substitute non -fossil fuels where possible. However,

the reductions in greenhouse gas emissions from more transit ridership instead of auto driving

are probably the dominant enviro nmental concern here, and so any added expenses that stretch

the already-difficult finances of the transit authorities should be avoided.

A more complex solution could also be devised, in which transit authorities pay the carbon tax
on their fuel and electricity purchases, but then receive increased subsidies from their member
municipal governments. But since the data indicates that the state and municipal governments
as a whole will only break even (or face a small loss) after the carbon tax is combined \ith a

rebate based on employment, such transfers to the transit authorities may be difficult to make.

Providing an option to donate carbon tax rebates for use in public programs

An ancillary addition to the carbon tax and rebate system would be to provide taxpayers with the
option to donate their rebate to a valuable government program, particularly one that will help

to further reduce greenhouse gas emissions. For example, taxpagrs could donate to energy

69 See http://www.massdot.state.ma.us/transit/Regional TransitAuthorities.aspx

O“Fiscal Year 2014 Budget, Massachusetts Bay Transit Auf
579 through 581. $46.5 million for utilities/power, $0.7 million for jet fue |, and $28.3 million for
gasoline and diesel fuel. These figures may not include all MBTA departments.
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efficiency programs operated within their own communities, either by the current operators
(usually contractors for the electric and gas utilities), by the municipal government, or by non -
profit organizations.

It is difficult to estimate how much money would be donated through such an option, but it
would give municipal governments another reason to promote energy efficiency measures to
their residents and businesses.

6. Electricity excluded from the carbon fee/tax
Exclusion of electricity from the fee/tax system substantially reduces total fees or taxes paid by
businesses and other institutions, because electricity is a large portion of their total energy bills.
Of course, when the fees/taxes are reduced the rebates are also, so ¢hnet impacts on each
business sector vary to some degree from when electricity is included, but not by dramatic
amounts. Figure 18 below shows the results.

Figure 111.19: Carbon tax, rebate, and net gain or loss with $30/ton carbon
tax; rebate based onn  umber of employees, electricity excluded from the tax

Category Carbon tax | Rebate as | Net gain or
as % % loss as %
industry industry industry
output $'s | output $'s | output $'s

Real estate 0.01% 0.06% 0.05%

Professional, scientific, and technical services 0.05% 0.14% 0.09%

State and local government 0.12% 0.16% 0.05%

Retail trade 0.05% 0.30% 0.25%

Wholesale trade 0.10% 0.10% 0.00%

Computer and electronic product 0.01% 0.05% 0.04%

manufacturing

Banking and finance 0.01% 0.06% 0.05%

Ambulatory health care services 0.02% 0.20% 0.17%

Hospitals 0.03% 0.16% 0.13%

Insurance carriers and related activities 0.00% 0.08% 0.08%

Construction 0.31% 0.21% -0.10%

Securities, commodity contracts, investments 0.02% 0.09% 0.07%

Educational services 0.02% 0.35% 0.32%

Publishing industries, except Internet 0.02% 0.05% 0.03%

Administrative and support services 0.30% 0.34% 0.04%

Management of companies and enterprises 0.06% 0.11% 0.05%

Food services and drinking places 0.14% 0.40% 0.27%

Telecommunications 0.07% 0.03% -0.04%

Chemical manufacturing 0.84% 0.02% -0.82%
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Category Carbon tax | Rebate as | Net gain or
as % % loss as %
industry industry industry
output $'s | output $'s | output $'s

Federal civilian 0.26% 0.11% -0.16%

All manufacturing industries 0.20% 0.05% -0.14%

E. Conclusions

For households

Several conclusions can be drawn from the data on who would pay carbortaxes, how much they
would pay, who would receive how much of a rebate, and what the net impact would be on
different income groups and household sizes.

Flat rebates preferable to tax cuts: It is clear that some form of flat rebate will
produce moreequitabl e results than cutting the
individuals and families 7 income, property, and sales.

Net impact from combining a carbon tax with a rebate protects most
households, on average:  whether the rebate is made equal per household or per person; and
whether households are ranked by income per household or income per person, the net impacts
are positive or approximately neutral for the bottom four quintiles. In almost all cases impacts
are positive for households in the bottom quintile regardless of the number of people in the
household, with one exceptioni when rebates are equal per household, households with four or
more people lose close to $100 on average per year. In contrast, with equal rebates per person,
large households have substantial net gains.

Equal rebates per person preferable to equal per household: the data appears
to show, as mentioned in the previous point, that equal rebates per household would leave large
households with net losses in income. Equal rebates perperson appear to yield equitable results
both when evaluated by income quintile and by size of household.

Low and moderate  -income households protected in most cases: in all
scenarios the bottom three quintiles, meaning the 60% of households toward the lower end of
the income spectrum, either have net gains or come out about even. This does not mean that
every household will do well, because many households have highetthan average carbon
emissions, which should be addressed by benefits targeted to their specific circumstances.

Net impacts are progressive in terms of impacts by income group: The 4t

quintile (next to highest incomes) generally would experience a small loss (which can be
interpreted as being close to neutral), while the highest-income quintile experiences larger
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lossesi but still in amounts of two to three hundred dollars per year, not enough to be
disruptive for those at the top of the income scale.

Particular groups would face significant losses: portions of the population that
have significantly larger than average carbon emissions, for reasons such as heating their homes
with oil or driving well more than the average, would pay more than the average in carbon taxes
and therefore their net impact would be negative.

For businesses and other institutions

Tax cuts are not a good method of providing rebates: cutting the major tax paid
by businesses in Massachusetts, the corporate excise tax, fails a& method for providing rebates,
for several reasons described earlier.

Employment or payroll provide a good basis for rebates: it appears that
providing rebates on the basis of either a compan
would yield reasonable net impacts across the economy.

Carbon taxes would be a small fraction of business costs for most industries:
in almost all cases, industries that have a significant presence in Massachusetts would face a
carbon tax equal to a few tenths of a pecent of their total expenses, or less.

Most major industries would have small net gains: while the amounts are quite
smal |, in most cases in the hundredths of a perce
would experience net gains from a carbon tax combined with a rebate that is based either on
employment or payroll. Construction, some manufacturing industries, and transportation
industries (trucking, etc.) would experience net losses.

Most manufacturing industries would have net losses: thestate s | ar gest
manufacturing sector, computer and electronic parts, would have a net gain. But most other
manufacturing sectors, such as chemicals, fabricated metal products, food and paper, would face
losses ranging from one-tenth to nine -tenths of one percent of their total expenses.

F. Recommendations

1 Provide rebates to households on an equal per person basis, or on a basis that mixes per
household and per person systems, such as a full rebate for the first household member
and one-half of the full rebate for each additional household member.

1 Provide rebates at the beginning of the year, or throughout the year, so that they are
available to households as they need to pay for higher energy costs.
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For households that file state income taxes, use the Deprtment of Revenue (DOR) to
provide refundable carbon tax credits, but do so in a way that maximizes public
awareness of the source of the rebates.

Locate households that donodot file i ncome
and the agencies that administer various low-income benefit programs, such as fuel
assistance, SNAP, Medicaid, and utility discount programs. Assign responsibility to one
or more of the agencies to send out carbon tax rebates. Provide legislative authority to all
relevant agencies to share identifying information in their data bases.

Provide targeted additional benefits to low -income households that have high carbon
emissions that are difficult to reduce in the short run i such as use of oil heat and high
driving mileage. But such benefits should be phased out over time so that households are
encouraged to make their lifestyles less carbonintensive.

To ensure that asfew low and moderate income households face losses as possible,
consider obtaining additional funds for delivery to them by either:

0 Using some of the rebates that would have flowed to the highestincome
households

0 Using a small portion, such as 20%, of the carbon tax funds obtained from
businesses and institutions, to provide additional benefits to low and moderate
income households, particularly those that can be identified as having high
carbon emissions.

Provide benefits to companies and other institut ions (non-profits such as universities
and hospitals, along with municipal governments) based on their share of total
employment in the state.

Consider providing targeted benefits to manufacturing industries, or to those particular
industries that are rel atively energy-intensive, in order to protect the competitiveness of

the industries.

Exempt public transit authorities from the tax, or fully rebate their increased costs for
fossil fuels and electricity.
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I\VV. Macroeconomic impacts of the carbont ax and revenue -return
method

A. Overview

The macroeconomic impact of policyd the net changesin job creation, personal income, overall
growth, the cost of living, and competitivenessd is often the heart of the discussion surrounding
changes to taxes or government spending’*

Like the other New England states, Massachusetts imports nearly all its fossil fuel resources
from other states or countries, with the vast majority of the spending on fossil energy resources
leaving the state. Massachusetts could benefit from reducing imports of energy and instead
having those funds spent on business sectoravhere more of the money remains within the state
economy.

Overall, the carbon fee/tax modeled here has small but 