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REPORT.

AFRY makes no representation or warranty, expressed or implied, as to the accuracy or completeness of the information provided in this report or 
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gross negligence of AFRY. AFRY also hereby disclaims any and all liability for special, economic, incidental, punitive, indir ect, or consequential 
damages. Under no circumstances shall AFRY have any liability relating to the use of this report.

All information contained in this report is confidential and intended for the exclusive use of the Recipient. The Recipient m ay transmit the 
information contained in this report to its directors, officers, employees or professional advisors provided that such indivi duals are informed by the 
Recipient of the confidential nature of this report. All other use is strictly prohibited.
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KEY MESSAGES

Introducing carbon pricing in Pennsylvania will materially change supply 
dynamics and the location of CO2 emissions in PJM

New gas build 
shifts west

Needed in the 
short-term –
faster coal

retiral overall

Stronger solar 
PV investment 
case in RGGI

Regional shift in 
CO2 emissions 
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PJM POLICIES POLL 

POLL 1.

Do PJM states:

- A. Coordinate their power sector policies

- B. Don‘t coordinate but state policies are largely aligned

- C. Have implemented widely varying policies in line with state specific needs
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PJM’s member states are governed by patchwork of policy and regulatory 
frameworks leading to complex interaction with PJM’s market design 

MARKET BACKGROUND – REGULATORY AND POLICY FRAMEWORK
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Federal policy

FERC regulations 

PJM market design

State-level policies

State Carbon Price GHG target RES target ZECs Whol. comp. Retail comp. Net meter.

Delaware
✓ ✓ ✓  ✓ ✓ ✓

Maryland
✓ ✓ ✓  ✓ ✓ ✓

New Jersey
✓ ✓ ✓ ✓ ✓ ✓ ✓

Virginia 
✓ ✓ voluntary    ✓

Pennsylvania Plan to join RGGI ✓ ✓  ✓ ✓ ✓

Illinois
  ✓ ✓ ✓ ✓ ✓

Indiana 
  voluntary    ✓

Kentucky
    ✓  ✓

Michigan
 ✓ ✓  ✓ ✓ ✓

North Carolina
 ✓ ✓    ✓

Ohio
  ✓ ✓ ✓ ✓ ✓

Tennessee
      

Washington,  D.C.
 ✓ ✓  ✓ ✓ ✓

West Virginia
      ✓



Due to the lack of a federal carbon price mechanism a group of North-
Eastern states have formed RGGI to put a price on carbon emissions

MARKET BACKGROUND – THE REGIONAL GREENHOUSE GAS INITIATIVE (RGGI)
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*New Jersey exited in 2011 RGGI and then rejoined in 2020.
**between 2009-2017

GEOGRAPHIC COVERAGE RGGI FACTS 

2021

2022

Focus on 
Pennsylvania

RGGI members

In process of joining RGGI

Caps annual emissions across member states and 

reduces the cap by 2.5% each year

Proceeds of >$4.7bn** from the program were re-

invested in energy efficiency and renewable energy 

deployment programs

Only covers power-sector CO2 emissions from owners 

of ≥25MW of generation capacity  

Founded in 2009 by 10 North-Eastern states as first 

mandatory market-based GHG reduction mechanism*

C02

Since 2009 CO2 emissions from power plants in RGGI 

states have fallen by 47%

RGGI footprint in PJM



PA’s journey to joining RGGI involved many attempts to take over the wheel, 
to date Gov. Wolf remains firmly in the driver’s seat steering PA to join RGGI

MARKET BACKGROUND PA’S ROAD TO JOINING RGGI

July 
2020

Sept.
2020
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Jan. 
2019

Nov. 
2020

Sept. 
2020

Feb 
2020

? 2022 

Nov. 
2020
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PENNSYLVANIA POLL

POLL 2.

What makes Pennsylvania different from other RGGI member-states:

- A. It is a leader in renewable energy

- B. It is a fossil-fuel power-house 
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PENNSYLVANIA’S ENERGY SECTOR DASHBOARD

PA is the first major fossil-fuel generator and exporter of electricity 
generated from fossil fuel to join RGGI

Source: EIA, Afry Management Consulting

~25% of PJM  
CO2 emissions

~20% of PJM 
coal capacity

~27% of PJM 
gas capacity

27% of electricity 
production in PJM

17% of US 
natural gas 
production
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C02

Pennsylvania accounts for: 

In the US PA is #: 

5 9 4 2 3

10 GW 26 GW 6.9 trillion cubic feet 79 TWh74 million tonnes
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PA joining RGGI mean ~35 GW of existing fossil-fuel fired capacity will 
become part of RGGI’s footprint in 2022

IMPLIED CHANGES: THE SHIFT OF GENERATION TOWARDS CARBON PRICE EXPOSURE

PJM gas fired capacity

PJM coal fired capacity

Nuclear

Renewables 

65%

53%26%

37%

28%

33%15%

23%

After PA joining RGGI Before PA joining RGGI VS

Source: Monitoring Analytics, State of the Market 2019 report. Capacities shown refer to summer derated capacity.
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Percentage of PJM’s installed capacity in RGGI states

83GW

33GW

20 GW

53GW

After 2022 >50% of PJM’s existing gas and coal capacity will face a carbon price

+35GW



2020 2025 2030 2035 2040 2045 2050

With PA

Without PA

PA joining RGGI is expected to put upward pressure on the RGGI carbon 
price due to the state’s high carbon intensity 

IMPLIED CHANGES: IMPACT OF PA JOINING RGGI ON CARBON PRICES 

RGGI PRICE
$/short ton, (real 2019)

RGGI ANNUAL BALANCE
Million short ton/year
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+75%

+80%

+110%

PA is a fossil fuel state with high unabated emissions… … projected to drive up RGGI carbon prices 

-200
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-100

-50
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50

2020 2025 2030 2035 2040 2045 2050

RGGI

RGGI+PA

PA



Coal plant economics face a stronger negative impact from carbon pricing 
due to higher carbon intensity, improving relative gas plant economics

IMPLIED CHANGES: SMRC CHANGES FOR PA BASED COAL AND CCGT PLANTS

CCGT SHORT RUN MARGINAL COST - PENNSYLVANIA 2022
$/MWH
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COAL SHORT RUN MARGINAL COST - PENNSYLVANIA 2022
$/MWH
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TWO FUTURE OPTIONS FOR PJM TO REACT TO PA JOINING RGGI

To alleviate regional disparities PJM will need to react to PA joining RGGI, we 
test two steps PJM may take as part of our sensitivity

More RES & storage

2020-12-03 |17 COPYRIGHT ÅF PÖYRY AB | PJM AND THE IMPACT OF PENNSYLVANIA’S CARBON PRICING

Increase interconnection

&



Agenda

2020-12-03 | COPYRIGHT ÅF PÖYRY AB | PJM AND THE IMPACT OF PENNSYLVANIA’S CARBON PRICING18

RGGI and PA's journey to joining1. 6

What's special about PA2. 11

Implied changes3. 14

Conclusions and Q&A5. 27

What does the future look like?4. 19



MODELLING RESULTS 

We compare results in four dimensions
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We present results in term of the ∆ on our Central Scenario separately for 
states within RGGI and for non-RGGI member states 

Non-RGGI RGGI

∆ on AFRY 
Central 

Scenario

∆ on AFRY 
Central 

Scenario



AFRY’S CENTRAL SCENARIO IN 2040

Central Scenario: PJM remains dominated by fossil-fuel generation by 2040 
but renewables play a much larger role than today
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Note: this chart does not show additional sources of generation that are present in PJM such as wind, hydro, etc. as these ar e not impacted by our analysis

Non-RGGI RGGI

15GW0GW18GW40GW 37GW6GW1GW42GW

+14GW+29GW +33GW+5.5GW+6GW

∆ on 2020

-15GW -18GW

New build (GW)

Retirals (GW)

2040 Capacity 



Investors in new gas build withdraw from RGGI; higher interconnection 
improves investment case in non-RGGI states in the long-term

RESULTS COMPARISON: GAS
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Non-RGGI RGGI

+ 3.5GW/ -1.5 - 4.0GW

20402025 2025 2040



Coal outside RGGI benefits in the short-term; increased interconnection 
provides an upside for gas leading to more coal retirals in the long-term 

RESULTS COMPARISON: COAL 
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Non-RGGI RGGI

- 2.5GW+4GW - 2.5GW - 1.0GW

20402025 2025 2040



Higher wholesale prices on the back of higher carbon prices improve solar PV 
investment case; increased interconnection slows battery deployment

RESULTS COMPARISON: SOLAR PV & BATTERIES
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- 2GW/ - 0.5GW +6.5GW

Non-RGGI RGGI



Central Scenario: PJM’s CO2 emissions don’t see much change as reductions 
in RGGI states are offset by increases in western parts of PJM

AFRY’S CENTRAL SCENARIO: CO2 EMISSIONS IN MILLION METRIC TON
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Non-RGGI RGGI

180175

20402035

140

2025

7085

20402035

95

2025



CO2 emissions reductions in RGGI states are higher; PJM faces major carbon 
leakage issue if western PJM states don’t set incentives for decarbonisation

RESULTS COMPARISON: CO2 EMISSIONS IN MILLION METRIC TON
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Non-RGGI RGGI

+35+20

20402035

+35

2025

-35-30

20402035

-20

2025



Agenda

2020-12-03 | COPYRIGHT ÅF PÖYRY AB | PJM AND THE IMPACT OF PENNSYLVANIA’S CARBON PRICING26

RGGI and PA's journey to joining1. 6

What's special about PA2. 11

Implied changes3. 14

What does the future look like?4. 19

Conclusions and Q&A5. 27



KEY RESULTS

Introducing carbon pricing in PA materially impacts PJM’s supply side 
dynamics 

Investors look west – better investment 
case helped by higher interconnection

Enhanced investment case for solar PV in RGGI states

Coal compensates for reduction in PA gas build in the 
short-term; more coal retires in the long-term

Emissions shift west – carbon leakage 
becomes a major issue
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Contact us

CONCLUDING REMARKS

− Reach out to us for more information:
ingolf.dorn@afry.com
filipe.sim-sim@afry.com

− More webinars will follow with relevant topics.

Next week:

RES developers: time to invest in hydrogen?

Thursday 10 December

14:00 GMT / 15:00 CET

Sign up

NEW Fuelling the transition podcast: 

Episode 3 | The power of renewables: delivering 2030 
decarbonisation targets with Steven Agnew, Head of 
RenewableNI

Listen and subscribe
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