
Options for Issuing Emissions Allowances in a 
Pennsylvania Carbon Pricing Policy 

We explore policy design elements for a 
potential electricity sector carbon cap in 
Pennsylvania. 

A carbon cap is a method of carbon pricing that sets 
a limit on total carbon emissions and requires emitters 
to turn in a permit, called an allowance, for each ton of 
carbon dioxide they emit. Emissions allowances under 
a cap can be sold through an auction or distributed 
directly to emitters or other entities and can be traded in 
a secondary market, which leads to the identification of 
a carbon price based on the scarcity of allowances. This 
ensures that those entities that can reduce emissions in 
the least expensive manner will do so, saving the cost of 
an allowance.

An electricity sector carbon cap in Pennsylvania would 
require generators to turn in allowances for the carbon 
emitted in the process of electricity generation. Such 
a program brings with it several policy options— 
whether to allow trading of allowances (“linking”) with 
the Regional Greenhouse Gas Initiative (RGGI) carbon 
market, what to do with the revenue from the sale of 
allowances (allowance value), and what companion 
policies to implement.

In a previous report (Report 19-04) and issue 
brief (Issue Brief 19-07) we concluded that with a 
Pennsylvania electricity sector carbon cap:

• Emissions reductions would be achieved at low
cost.

• Low allowance prices would accelerate emissions
reductions if Pennsylvania adopted features of the
RGGI design.

• Renewable energy policy would achieve emissions
reductions at greater cost but would also create
clean energy infrastructure that would contribute
to emissions reductions in the long run.

• A trade-ready program design in Pennsylvania
would link seamlessly with the Regional
Greenhouse Gas Initiative.

• Emissions leakage would be moderate.

Here, using RFF’s Haiku electricity sector model, we 
expand on our previous work by focusing in more detail 
on a Pennsylvania carbon cap that is linked with RGGI. 
Linking the state program with RGGI can lower total 
costs, insulate the allowance markets from shocks due 
to local events, and amplify the climate policy signal of 
Pennsylvania’s decision to cap emissions on the national 
stage.

In this analysis, we study the distribution of allowance 
value between the general fund (No AA), electricity 
consumers (Cons), and electricity producers (Prod) 
as well as the interaction of carbon pricing with 
Pennsylvania’s Alternative Energy Portfolio Standard 
(AEPS) which is designed to support the development 
of clean energy.  All results are for 2026.

We present six main findings.
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Policy Representations:

Allocation to consumers (Cons) is represented as 
allowance value split between support for energy 
efficiency and consumer electricity rate relief.

Allocation to producers (Prod) is represented as 
updating output-based allocation (OBA), in which 
electricity producers receive free allowances in 
proportion to their share of generation.  This use of 
value acts as a production incentive that mitigates 
“leakage” and is distinct from grandfathering.

We include policy scenarios that allocate to various 
subsets of producers: allocation to all producers (OBA 
All), allocation to all producers except coal and existing 
renewables (OBA All Except), and allocation to non-
emitting producers (OBA Non-Emitting). 

The AEPS is represented as a requirement that 8% of 
Pennsylvania’s electricity demand be covered by wind 
and solar by 2021. We consider scenarios where the 
AEPS is eliminated and where it is expanded to require 
15% from wind and solar by 2026. We assume Renewable 
Energy Credits are tradeable within the PJM region.

1.  All cap policy scenarios lead to 
significant emissions reductions in 
Pennsylvania and the US.

Emissions in Pennsylvania fall from 118 million tons of 
carbon dioxide in the 2026 baseline to 83–90 million 
tons in the scenarios examined. National electricity 
sector emissions fall from 1710 million tons in the 2026 
baseline to 1677–1684 million tons, a reduction of  
1.5–1.9%.

2.  The change in electricity prices would 
be unobservable.

Across all capped scenarios, electricity prices never 
change more than +/- 0.5% relative to BAU.  Total 
electricity expenditures in Pennsylvania increase the 

most when allowance value is allocated to general funds 
(0.4%) and decrease the most when allowance value 
is allocated to consumers through energy efficiency 
investments and rate relief (-1.8%) (figure 1).

Figure 1.  None of the carbon cap scenarios 
have a strong effect on expenditures. Allocating 
allowance value to consumers causes 
expenditures to fall below business as usual. 

3.  A carbon price leads to increased 
nuclear generation and decreased gas 
generation in Pennsylvania.

Regardless of allowance allocation, the most immediate 
effect of the carbon cap in 2026 relative to the business 
as usual (BAU) baseline is to forestall expected 
retirements of nuclear and increase in-state generation 
from nuclear (by 225%–280%) and decrease in-state 
generation from gas (by 33%–40%) (figure 2).  The 
model contains gas prices that are higher than are 
observed currently, allowing nuclear capacity to remain 
profitable with greater ease than may be possible under 
current or future gas prices, but the preservation of 
existing nuclear capacity in all carbon cap scenarios is a 
robust result. 

4.  Shifting allowance value to producers 
with updating output-based allocation 
increases gas and nuclear generation and 
energy exports in Pennsylvania.
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We test the impact of allocating allowances to producers 
(via OBA), with all generators—regardless of vintage or 
fuel—eligible to receive free allowances in proportion 
to their share of generation. As the share of allowance 
value offered to producers (as opposed to consumers) 
increases, all generators within Pennsylvania increase 
their generation, but gas and nuclear most of all (figure 2).

As the share of allowances that are distributed using 
OBA increases, so do Pennsylvania’s electricity exports 
(figure 3). In fact, the production incentive embodied in 
OBA causes exports to increase above BAU levels. Most 
of these exports are to other RGGI states, so the shift in 
the location of generation does not change emissions 
under the cap, and has little effect on the total level of 
US emissions. In all scenarios discussed in this section, 
US emissions fall to 1,683 M tons compared to a BAU of 
1710 M tons.

5.  Targeting allowance value to non-
emitting producers decreases emissions 
in Pennsylvania and the US.

Targeting allowance allocation (via OBA) to all generators 
except coal and existing renewables (OBA All Except) 
decreases coal and increases gas and nuclear generation 
within Pennsylvania compared to allowance allocation to 
all producers (OBA All). Targeting allowance allocation 
to only non-emitting generators (OBA non-emitting) 
decreases coal and gas and increases nuclear. Both 
selective OBA scenarios increase Pennsylvania 
renewables, but the OBA All Except scenario 
incentivizes greater in-state electricity production than 
the OBA non-emitting scenario (figure 4). 

Changes in the Pennsylvania generation mix from 
targeted OBA are accompanied by small changes in the 
national electricity mix: a slight decrease in national coal 
generation and a slight increase in national renewable 
generation. 

As we shift from allowance allocation to all producers 
(OBA All) to allowance allocation to some producers 
(OBA All Except) and to non-emitting producers (OBA 
non-Emitting), Pennsylvania emissions fall from 90 M 
tons of carbon dioxide to 87 and 83 M tons, respectively. 
More importantly, national emissions also decrease 
between OBA All and the targeted OBA scenarios. OBA 
All Except lowers national emissions slightly more than 
OBA to non-emitting generators because of its higher 
generation and exports (figure 5). It is noteworthy, however, 
that RGGI only covers CO2 and not other greenhouse 
gases, such as methane, which might increase as a result 
of higher gas generation in the OBA All Except scenario. 
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Figure 2. A carbon cap increases nuclear 
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Figure 4. Pennsylvania generation responds to 
targeted OBA.

Figure 5. US CO2 emissions decrease, as 
allowance value moves towards lower-emitting 
sources.

6.  The Carbon Cap increases the effect 
of the AEPS but cannot replace it.  

If deployed alongside the current AEPS, by 2026 the 
carbon cap would generate 13-25% (1.7-3.5 TWh) more 
wind and solar generation within Pennsylvania than 
would the AEPS alone (BAU).  

The carbon cap cannot replace the AEPS because 
changing the AEPS will have repercussions for the 
stringency of neighboring states’ renewable technology 
standards.  Alternative Energy Credits and Renewable 
Energy Credits (RECs) generated in one state can often 
be used for compliance with a renewable technology 
standard in another state.  Eliminating the AEPS would 
increase the supply of RECs that utilities in neighboring 
states could use to meet their compliance obligations 
instead of funding new renewable projects. National 
renewable generation would thus fall even more than 
renewable generation in Pennsylvania.  Conversely, if 
Pennsylvania strengthened its AEPS, it would increase 
renewables both inside and outside of Pennsylvania 
(figure 6). 

Figure 6. Changes in the AEPS create ripple 
effects for all US wind and solar.

Resources for the Future (RFF) is an independent, 
nonprofit research institution in Washington, DC. Its 
mission is to improve environmental, energy, and natural 
resource decisions through impartial economic research 
and policy engagement. The views expressed here are 
those of the individual authors and may differ from 
those of other RFF experts, its officers, or its directors.
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A Review of the Regional Greenhouse Gas
Initiative
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was always meant to be a model for a national program to reduce power plant carbon dioxide (CO )
emissions. �e Environmental Protection Agency (EPA) explicitly cited it in this fashion in its now-

stayed Clean Power Plan. Although the RGGI is o�en called a “cap and trade” program, its e�ect is the same
as a direct tax or fee on emissions because RGGI allowance costs are passed on from electric generators to
distribution companies to consumers. More recently, an in�uential group of former cabinet o�cials, known
as the “Climate Leadership Council,” has recommended a direct tax on CO  emissions (Shultz and Summers
2017).

Positive RGGI program reviews have been from RGGI, Inc. (the program administrator) and the Acadia Center,

which advocates for reduced emissions (see Stutt, Shattuck, and Kumar 2015). In this article, I investigate

whether reported reductions in CO  emissions from electric power plants, along with associated gains in health

benefits and other claims, were actually achieved by the RGGI program. Based on my findings, any form of

carbon tax is not the policy to accomplish emission reductions. The key results are:

• There were no added emissions reductions or associated health benefits from the RGGI program.

• Spending of RGGI revenue on energy efficiency, wind, solar power, and low-income fuel assistance had

minimal impact.

• RGGI allowance costs added to already high regional electric bills. The combined pricing impact resulted in a

12 percent drop in goods production and a 34 percent drop in the production of energy-intensive goods.

Comparison states increased goods production by 20 percent and lost only 5 percent of energy-intensive

manufacturing. Power imports from other states increased from 8 percent to 17 percent.

The regional program shifted jobs to other states. A national carbon tax would shift jobs to other countries. A

better policy to reduce CO  emissions is to encourage innovation rather than rely on taxes and regulation. The

United States has already reduced emissions 12 percent from 2005 to 2015, more than any other developed

country with a large economy, mainly through innovations in natural gas drilling techniques. There are many

other opportunities to invest in innovation, for example, improved solar photovoltaic cells, more efficient

batteries, small modular nuclear reactors, and nascent technologies that use fossil fuels without emitting CO .

Background
Ten northeast states joined together to form the RGGI to require power plants with a capacity of more than 25

megawatts to buy emission allowances for each ton of CO  emissions. The states included Connecticut,

Delaware, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Rhode Island, and

Vermont. The allowances were sold in quarterly auctions beginning in 2008. The initial plan was to gradually

reduce the number of allowances available to achieve a 10 percent emission reduction by 2018. New Jersey

dropped out of the plan in 2011. In 2013, RGGI, Inc. announced plans for a 45 percent reduction in the number
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of allowances available in auctions beginning in 2014, with an additional 2.5 percent reduction each year until

2020 (Brown 2013: 1). Consequently, allowance prices began to rise, and RGGI states are now negotiating an

extension to 2030, with an additional 30 percent reduction in allowable emissions.

The program is touted by RGGI, Inc. as a market-based system. However, the program applies a minimum

reserve price and a Cost Cap Reserve that kicks in additional allowances if an annual price cap is exceeded

(Figure 1). The proposed agreement for 2030 also includes an Emissions Containment Reserve whereby states

can withhold allowances if auction prices fall below a set target price. A true market-based cap and trade

program would allow the market to set the price. Allowance prices averaged about $3/ton from 2008 to 2013

ranging from about $2 to $4. In 2014, there was a dramatic cut in the number of available allowances that

forced prices to a high of $7.50/ton in 2015, tracking the Cost Cap Reserve target. Prices began to fall after the

Clean Power Plan implementation was stayed by the Supreme Court, and hit $2.53/ton in June, 2017, compared

to a reserve price of $2.15. The extension targets a $13/ton price in 2021, and $24/ton in 2030. Speculators have

made up roughly one-quarter of allowance purchases, trading with compliance entities in a secondary market.

According to Hibbard et al. (2011:15), in a report for the Analysis Group, “Within the electric system, the impacts

of these initial (RGGI) auctions show up during the 2009–11 period, as power plant owners priced the value of

CO  allowances into prices they bid in regional wholesale prices.” A flow diagram in that report (p. 22) shows

how the auction costs flow from the electric generators to the electric distributors, and on to consumers, the

same as a direct tax or fee would do.

In order to claim success for RGGI, the first cap and trade program in the United States, we need to consider

some related issues:

1. Can the measured emission reductions be accounted for by non-RGGI causes?

2. Can the impacts on the economy be clearly broken down into statistically confirmable independent (RGGI

inputs) and dependent variables (real GDP, or electric price changes)?

3. Can the RGGI revenue expenditures be shown to have been necessary and to have had significant impacts?

4. Were energy efficiency project claimed savings rigorously tested by weather-adjusted “before and after”

meter readings?

RGGI fails to answer these questions. Unfortunately, the data needed for a robust statistical analysis (question 2)

are not readily available and obtaining them is beyond the scope of this article. The other three are noted in the

text that follows.

2
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Electricity Demand
The change in electricity demand, by necessity, must consider the interplay of real economic growth, the details

of that growth, changes in population, the impact of pricing, and changes in energy efficiency. The RGGI

program has an impact on these parameters.

It is difficult to compare electric prices from state to state because of significant regional differences in power

cost. Also, at roughly the same time RGGI started, many states began requiring increased use of energy sources

like wind and solar in their Renewable Portfolio Standard (RPS) laws and set energy efficiency requirements.

A further complication is that a number of states deregulated the supply portion of electric bills allowing

market competition just prior to the start of the RGGI program. All the RGGI states deregulated. Fortunately,

there is a comparison sample of five non-RGGI states (Illinois, Ohio, Oregon, Pennsylvania, and Texas) that

deregulated electric supply in a manner similar to the RGGI states, and also had significant RPS requirements.

Both RGGI and non-RGGI states have wide variation in their RPS programs, which adds uncertainty. Increasing

wind and solar power raises electric rates because they are premium-priced power sources. For example, the

increase in Delaware’s electric prices by 9 percent is directly related to the RPS, which shows up on consumers’

Delmarva Power electric bills. Likewise, Maryland electric bills have increased 14 percent for the same reason,

according to a report from the Maryland Energy Administration (Tung 2017: 17).

Non-RGGI comparison states actually added more wind and solar generation than RGGI states: adding 5.5

percentage points to generation compared to 2.3 percentage points in the RGGI states. Even removing the large

wind farm construction effort in Texas from the calculation, the non-RGGI comparison states still outperformed

the RGGI states: adding 3.4 percentage points compared to 2.3. The cost of wind and solar power has averaged

two to three times the megawatt-hour rate compared to existing conventional fuel sources. The price impact

should be greater in the non-RGGI states. Despite this disadvantage, the non-RGGI states still had lower overall

price increases.

Several states that offered limited deregulation were not included in the comparison, and New Jersey is not

included as an RGGI state because it dropped out of RGGI in 2011, and California is not included because it

began a carbon tax just a few years ago. The results shown in Figure 2 cover the period from 2002 to 2015 to

capture the impact of the four policies taken together (deregulation, RPS, energy efficiency, and RGGI).

To more accurately isolate the impact of RGGI between 2007 and 2015, the weighted average of total electric

revenue for the multi-state groups is used in Table 1, and shows RGGI prices rose 64 percent more than

comparison states. The increase was split between direct RGGI cost pass-though and indirect cost. Direct

emission allowance cost was $436 million in 2015, about half the price differential between RGGI and

comparison states. The rest of the difference may be due to indirect RGGI costs. For example, when power is

imported to Delaware and Maryland from the PJM Regional Transmission Organization, there are premium

1
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charges for transmission distances, transmission congestion, and capacity. An earlier study, “Cost Impacts of

2013 RGGI Rule Changes in Delaware” (Stevenson and Stapleford 2016: 2), demonstrates that RGGI allowances

directly added $11 million a year to Delaware electric bills, while the indirect costs added another $28.5 million.

Prices in RGGI states rose concurrent with more energy-intense manufacturing segments of the economy

leaving the RGGI states with slower overall real economic growth based on Regional Real Chained GDP (Table

2). Linking real economic growth to RGGI alone is fraught with problems: real economic growth rates in RGGI

states between 2007 and 2015 varied widely from a negative 7.1 percent for Connecticut to a plus 11.9 percent

for Massachusetts. Can we realistically claim RGGI helped Massachusetts but hurt Connecticut at the same time?

The comparison states’ economies grew 2.4 times faster than the RGGI states. Data from the U.S. Bureau of

Economic Analysis show that the RGGI states lost 34 percent of energy-intensive businesses (primary metals,

food processing, paper products, petroleum refining, and chemicals); the comparison states lost only 5 percent.
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The RGGI states lost 12 percent of overall goods production, while the comparison states grew by over 20

percent. We see this impact show up in industrial electric demand with the RGGI states falling 18 percent, while

non-RGGI comparison states fell only 4 percent (Table 3).

Consideration also needs to be given to energy efficiency improvements as shown by the improvement in

energy intensity (Table 4). RGGI states improved by 9.6 percent, while non-RGGI comparison states improved

11.5 percent. (Energy intensity improves when it goes down.)

According to RGGI, Inc. (2016), RGGI states are investing the RGGI revenue in energy efficiency projects,

suggesting RGGI states should be improving energy efficiency faster than other states. Based on gains in overall

energy intensity, this claim appears to be false. An explanation for this disparity may be that the funds are not

going to energy efficiency, or that the energy efficiency projects may not be working well. Both effects are seen

in Delaware where 35 percent of allowance revenue is assigned to the Department of Natural Resources &

Environmental Control (DNREC), and the rest flows through a private, nonprofit organization known as the

Sustainable Energy Utility (SEU). Delaware has received $100 million in RGGI revenue: $55 million remains

unspent and another $22 million has gone to administrative overhead and fuel assistance, with just $23 million

(23 percent) going for energy efficiency projects.

The Maryland Energy Administration (2016) reported that only 25 percent of RGGI revenue was allocated to

grants for energy efficiency projects, and that doesn’t take into account any money from the grants used for

administration by the grantees.

Could the energy efficiency and renewable energy projects have been completed without the RGGI grants? The

Maryland 2016 report, Appendix B, lists hundreds of projects receiving grants. Most of the renewable energy

grants went to individuals or companies to install solar photovoltaic cells. The grants were small, running from

$700 to $1,000 for residential systems that typically cost about $20,000. Solar projects receive federal tax credits,

and the owners can sell renewable energy production credits to utilities that are required to buy them by state

law, and receive full credit for every kilowatt-hour of energy produced from the local utility. Using a proprietary

spreadsheet program, I find that the internal rate of return of a residential system falls from 10.6 percent with

the state grant to 9.2 percent without the grant.  Most of the projects would move forward without the RGGI

revenue grants.

2
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In a report for the Delaware Department of Natural Resources and Environmental Control, Small (2012: 3)

found that the federally financed “Weatherization Assistance Program,” which receives 10 percent of RGGI

revenue, was shut down for two years while all existing projects were reviewed and redone as needed after a

federal audit found various quality control issues. This shows how state evaluation, measurement, and

verification measures are not working.

The most rigorous test for energy efficiency projects is to check weather-adjusted meter readings before and

after the project is implemented. I have found only one large-scale study by Alberini, Gans, and Towe (2013) that

did this. The authors found Maryland homeowners who replaced their heat pumps with no incentives saved an

average of 16 percent on electric usage. Meanwhile, homeowners receiving cash incentives of $300, $450, and

$1,000 or more had energy savings of 6.2, 5.5, and 0 percent, respectively. The authors concluded on page 7 that

“the survey responses provide suggestive evidence the ‘rebaters’ were disproportionately replacing ‘inadequate’

units, leading us to conjecture that the rebates are being used to defray the cost of more powerful units, or of

units that end up being used more.”

Table 5 shows predicted changes in electricity demand in the RGGI states based on the 2007 demand adjusted

for economic growth (7.2 percent from Table 4), population change (1 percent from U.S. Census data), loss of

goods production (−12 percent from Table 2), and efficiency improvements (−9.6 percent from Table 4). The

actual demand fell 11 million megawatt-hours, close to the projected 14 million.

Impact on Carbon Dioxide Emissions
Emissions were reduced about 40 percent from 2007 to 2015 from electric generating units in the RGGI states

(Table 6). That compares to only about a 20 percent reduction in emissions for the country as a whole and the

comparison states, suggesting RGGI has been a suc cess. As raw percentages, this would be true, but the base

emissions of the RGGI states are much lower than the total for the country, so a relatively small change can

appear as a relatively large percent.
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Table 7 shows high CO  emission coal-fired generation drops 16 percentage points in both RGGI and non-RGGI

comparison states, and natural gas rises virtually the same amount (10 for RGGI states versus 9 for non-RGGI

states).

The non-RGGI comparison states actually added more wind and solar generation than the RGGI states (5.5

percentage points versus 2.3), even after allowing for a very large wind farm proliferation in Texas. Some RGGI

auction revenue was invested in solar energy projects, but the RGGI, Inc. (2016) report identifies less than 100

MW of added solar capacity, which would account for only about 1 percent of the total wind and solar capacity

added in the RGGI states according to generation data in the U.S. EIA Electric Power Monthly .

Another way to sort out the impacts of the RGGI program on emissions reductions is to review regulatory and

market impacts to the generation mix and emissions in detail. The impacts of exporting emissions through the

increased importing of power must also be considered. If a comparison is made of the estimate of emission

reductions using just factors common in all states, the comparison should isolate the impact of the RGGI

program. The result of this comparison is discussed below and shows RGGI had no impact on emissions.

Delaware provides an early example of exporting emissions that can be found in a number of articles published

in the Wilmington News Journal beginning in January 2008. On December 17, 2008, Delaware participated in its

first regional cap and trade auction. Three weeks later the Valero-owned Delaware City Refinery announced the

shut-down of its electric generation at the plant. According to RGGI, Inc. (2009), CO  emissions from the plant’s

electric generation facility accounted for 17 percent of Delaware’s initial emission allocation. Valero had been

gasifying petroleum coke, a waste product from the refinery, to fuel the power plant. Petroleum coke has

emission rates similar to coal, but by gasifying it Valero reduced emissions of other air pollutants. So, three

weeks into the RGGI program Delaware met its total 10 percent RGGI reduction goal. That isn’t the end of the

story. Valero sold the facility to PBF Energy. PBF restarted portions of the power plant fueled with conventional

natural gas. The petroleum coke was loaded onto ships and sent to China to be burned directly for electric

generation without pollution controls.

The RGGI states export CO  when they increase the import of electricity from other states. Between 2007 and

2015, the RGGI states doubled their imports (Table 8). Much of the imported power comes from the PJM

transmission region. Adjusting for this factor decreases the RGGI state emissions reductions about 11 million

tons.

2

2

2
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CO  emissions are down across the country. A number of major EPA regulations have been implemented since

2009. Electric power plants have seen the most impact from regulation including the Mercury & Air Toxics

Standard (MATS), the Cross State Air Pollution Rule (CSAPR), the Carbon Pollution Standard for New Power

Plants that established New Source Performance Standards (NSPS), and the Clean Power Plan (CPP), all aimed at

reducing the use of coal and forcing the closure of older, smaller power plants that were not worth upgrading

with expensive new filtration equipment, given the low cost of natural gas.

The question is how much of the improvement in power plant emission reduction was caused by EPA

regulations. As shown in Figure 3, nominal natural gas prices dropped significantly starting about 2009, driven

by an increase in supply from the deployment of hydraulic fracturing and horizontal well drilling technology in

shale formations. The types of coal used for electric generation have no other significant uses, and price tends to

be stable because electric demand does not vary much from year to year. Natural gas has a number of high

volume uses, such as for industrial feedstock and as a primary fuel for heating. Heating demand can vary

significantly from year to year. For example, very cold temperatures in the winter of 2014 caused a spike in

demand and price. Lower overall natural gas prices played a major role in the switch from coal to natural gas

for electric generation starting in 2009, and regulations impacted generation capacity starting in 2012.

Total electric generation was relatively constant since 2003, but increased almost 3 percent from 2009 to 2016 as

the economy recovered from the recession (Figure 4). That increase in demand was met with wind and solar

power growth driven by state Renewable Portfolio Standards along with federal and state subsidies. Coal-fired

generation was relatively constant until 2008, but began to fall in 2009. The fall paralleled declining natural gas

prices. Natural gas generation has been increasing at a relatively constant rate.

2
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EPA regulations did impact coal-fired generation capacity as shown in Figure 5. The downturn in coal capacity

coincides with new regulation implementation beginning in 2012. Lower natural gas prices obviously

influenced the decisions to close down the coal-fired generation.

However, more important to coal-fired generation was the change in the capacity factor, that is, how often

power plants ran in comparison to natural gas-fired power plants (Figure 6). The decline tracks the falling

natural gas price curve that began in 2009.

With some certainty nationally, coal plant capacity reductions were caused by EPA regulations, and output

reductions were caused by falling nominal natural gas prices. The impact of the two trends can be parsed. The

computational details are provided in Stevenson (2017: 12). The result, both nationally and for the RGGI states,

is an identical 28 percent from lost generation capacity, and 72 percent from lower natural gas prices. If the

RGGI allowance program had a significant impact, it would have offset some of the impact of lower natural gas
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prices, because the allowance cost acts as an additional variable production cost, and would have shifted the

ratio, but it didn’t. This result is not unexpected as RGGI allowance revenue only averaged 0.6 percent of electric

revenue between 2007 and 2015 ($0.3 billion/$51 billion).

To complete the estimate of emissions from common factors, the changes in natural gas-fired and petroleum-

fired generation need to be added. Table 9 shows that the total net estimated reduction in emissions for RGGI

states, due to factors common to all states, was 59.7 million metric tons. That figure is slightly higher than the

actual reduction of 57.2 million metric tons, which suggests that the actual reduction is accounted for without

any significant additional contribution from the RGGI program.

Low Income Program
According to RGGI, Inc. (2016), in its report titled The Investment of RGGI Proceeds through 2014 , 15 percent of

RGGI revenue ($178.2 million) went to direct low-income electric bill assistance to 2.6 million households from

the beginning of the RGGI auctions in 2008 through 2014. The RGGI funds, about $30 million a year, were added

to the federal Low Income Home Energy Assistance Program (LIHEAP). According to the U.S. Department of

Health and Human Services (2014: 10–11), the federal government provided $795 million to RGGI states in 2014.

Thus, RGGI added less than 4 percent to LIHEAP ($30 million annual RGGI contribution/$795 million federal

contribution).

RGGI allowance revenue totaled $1.8 billion through 2014. The allowance program added $0.85/megawatt-hour

to electric bills between 2008 and 2014 ($294 million a year/348 million megawatt-hours demand a year). RGGI

state residential electric demand has been fairly flat, and averaged 130.9 million megawatt-hours/year.

According to the U.S. Census Bureau (2010), there were 17.3 million households in the RGGI states. Thus,

residential electric demand averaged 7.6 megawatt-hours per year (130.9/17.3). The total cost of RGGI equaled

$6.50/household ($0.85 × 7.6). This reduces the net contribution to low-income households to $5/year ($11.50−

$6.50). Therefore, the net RGGI contribution to the federal LIHEAP was only 1.6 percent, an insignificant

amount.

Conclusion
In this article, I investigate claims by the Acadia Center (Stutt, Shattuck, and Kumar 2015: 6) and RGGI, Inc.

(2016) that the RGGI program has generated significant benefits. Using data from five comparison states with

similar overall electricity policies, except for RGGI, along with looking at national trends, I find the RGGI, Inc.

and Acadia Center claims to be misleading.
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The Acadia Center claims that compared to other states RGGI states increased electric prices by half as much,

had 3.6 percent more economic growth, and reduced emissions 16 percent more leading to greater health

benefits from pollution reduction. In reality, from 2007 to 2015, net weighted average nominal electricity prices

rose 4.6 percent in RGGI states compared to 2.8 percent in comparison states. Linking real economic growth to

RGGI alone is fraught with problems. Real economic growth rates in RGGI states between 2007 and 2015 varied

widely from a negative 7.1 percent for Connecticut to a plus 11.9 percent for Massachusetts. Also average RGGI

revenue amounted to only 0.01 percent of the combined average real GDP of the RGGI states, so one wouldn’t

expect much impact. Ignoring those difficulties, real economic growth was 2.4 times faster in comparison states

than in the RGGI states. High RGGI state electric rates led to a 34 percent reduction in energy-intensive

industries and a 12 percent drop in the goods production sector, while comparison states saw only a 5 percent

drop in energy-intensive industries and a 20 percent gain in goods production.

This article finds there were no added reductions in CO  emissions, or associated health benefits, from the RGGI

program. RGGI emission reductions are consistent with national trend changes caused by new EPA power plant

regulations and lower natural gas prices. The comparison requires adjusting for increases in the amount of

power imported by the RGGI states, reduced economic growth in RGGI states, and loss of energy-intensive

industries in the RGGI states from high electric rates.

The RGGI, Inc. report focuses on the impacts of spending the allowance revenue and suggests significant gains

in energy efficiency, wind and solar investments, and assistance with low-income energy bills. Noticeably, RGGI,

Inc. does not make claims of superior emission reductions or lower power prices. In reality, the spending of the

allowance revenue had marginal impacts. All states have shown energy efficiency gains. The RGGI states saw a

lower improvement in energy intensity at 9.6 percent compared to 11.5 percent for comparison states, so there

appears to be no RGGI-related gain in overall energy efficiency. Wind and solar energy installation was slower

in RGGI states, increasing by only 2.3 percentage points, while comparison states grew by 5.5 percentage points,

more than twice as fast. RGGI grants for wind and solar power accounted for only about 1 percent of all the

wind and solar power added by the RGGI states. The net fuel assistance help for low-income households, 15

percent of all households, added only 1.6 percent to the federal Low Income Home Energy Assistance Program,

or less than $5/year. RGGI had no meaningful impact on lower-income families. Meanwhile, the other 85

percent of households saw an increase in electricity cost of $6.50/year directly caused by the RGGI allowance

cost.
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