
• Comprehensive efforts to reduce greenhouse gas (GHG) emissions at the 
federal level in the United States have all failed.

• Into this void, seven northeastern states created the Regional Greenhouse Gas 
Initiative (RGGI) in 2005 to try and reduce GHG emissions from the electric 
power sector within those states. 

• RGGI is a cap and trade system in which states voluntarily decide to participate. 
States that do so agree to reduce GHG emissions from fossil-fuel power plants 
with capacities of 25 MW or more:

• Most affected power plants are required to purchase allowances for 
the GHG emissions they emit over a single year.

• States and/or state entities receive permits and/or permit revenue 
corresponding to their share of RGGI’s cap in a given year.

• Permit revenue allows participating states to lower consumers’ burden 
from joining RGGI, invest in energy efficiency, clean energy, or other 
state-level programs.

• Currently ten states participate in RGGI: Connecticut, Delaware, Maine, 
Maryland, Massachusetts, New Hampshire, New Jersey, New York, Rhode 
Island, and Vermont. Virginia is set to join RGGI in 2021. 

• Presently Governor Wolf’s administration has proposed that Pennsylvania also 
join RGGI beginning in 2022.

• This projects aims to evaluate the impacts of Pennsylvania’s decision to join 
RGGI on GHG emissions, local and regional air pollutants, electric power 
system, permit markets, efficiency and distributional impacts, and external 
benefits. 

INTRODUCTION

Impacts on GHG Emissions:

• Between 2022 and 2030, Pennsylvania’s GHG emission decline by 333 MMT 
upon the state joining RGGI.

• Pennsylvania reduces its emissions above and beyond that which is required by 
their cap under RGGI (271.6 MMT), since the entry of Pennsylvania’s 
generating units into RGGI, allows for cheaper abatement across the other 
RGGI states.

• In turn, this allow Pennsylvania to receive more permit revenue through its cap 
than its units pay for allowances.

Impacts on Pennsylvania’s Aggregate Surplus:

• Between 2022 and 2030, Pennsylvania is expected to gain $2.6 billion (in 
2016$) from joining RGGI.

• Pennsylvania still gains even if the costs from increased congestion are 
accounted for.

• Consumers may lose depending on how permit revenue is allocated across the 
state.

PRELIMINARY RESULTS

INCORPORATING LOCAL AIR POLLUTION IMPACTS

• RGGI not only lowers GHG emissions in Pennsylvania and across the combined 
RGGI-PJM footprint, it also has the potential to curtail several other local and 
regional pollutants, such as sulfur dioxide, nitrogen oxides, particulate matter, 
ammonia, and volatile organic compounds. 

• Reductions in these pollutants throughout Pennsylvania are likely to provide 
valuable external health co-benefits through Pennsylvania’s decision to join 
RGGI.

• Over our summer internship, we have made several major advances that will 
allow our inter-disciplinary research team to quantify these co-benefits which 
together with the external benefits from reducing GHG emissions and the direct 
economic costs, will allow us to perform a thorough cost-benefit analysis of 
Pennsylvania’s decision to join RGGI:

• Identified the latitude and longitude of electric generating units in PJM 
to allow for the spatial tracking of pollutants.

• Used the EPA/IPM method for calculating local and regional air 
pollutants to calculate these pollutants in our model.

• Carefully constructed an emissions baseline for these pollutants by 
cross-walking emissions from the electric power sector in PJM and the 
2018 National Emissions Inventory. 

• Together with our air pollution modelling team, we intend to calculate the co-
benefits from reducing these pollutants as a result of Pennsylvania’s decision to 
join RGGI, using:

• State of the art and high resolution Benefits-Per-Ton estimates.

• Detailed air pollution modelling, which will also allow us to assess 
distributional impacts for future analysis.
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Should Pennsylvania Join the Regional Greenhouse Gas Initiative?

• Pennsylvania’s joining of RGGI will lower GHG emissions and will likely lower 
many other local and regional air pollutants.

• Ignoring the external benefits of reducing all pollutants entirely, Pennsylvania’s 
decision to join RGGI is likely to increase its private aggregate surplus by $2.6 
billion between 2022 and 2030.

• While consumer and some producers and Pennsylvania may lose, depending 
upon how permit revenue is distributed these losses can be more than 
compensated for, such that Pennsylvania as a whole gains.

• External benefits from reducing GHG emissions are also likely to be sizeable as 
are the external co-benefits from reducing local and regional air pollutants.

CONCLUSIONSPennsylvania’s GHG Emissions Cap and GHG Emissions Before and After Joining 
RGGI: 2022-2030

METHODOLOGY
• We use a Direct Current Optimal Power Flow model of the PJM Power System 

combined with a Rest of RGGI abatement supply curve and economical permit 
banking.

• Model is designed to examine overlapping state/federal policies covering the 
wholesale PJM electricity market annually from 2016 to 2030:

• Covers all existing units as of 2016.
• Allows for capacity expansion of natural gas combined cycle, wind, 

and solar units starting in 2017.
• Captures interactions with pre-existing policies: Clean Air Act, state 

Renewable Portfolio Standards, and state nuclear subsidies.
• Allow for out-of-PJM imports of renewable energy credits.


	Slide Number 1

