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1 Analysis in this report covers the participating RGGI states: Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hampshire, 
New York, Rhode Island, and Vermont.  New Jersey stopped participating in RGGI after 2011, but the withdrawal has been overturned in 
court and New Jersey may rejoin the program.  [Footnotes elaborate on points within this report, whereas endnotes cite references and provide detailed 
analytic methodologies where relevant.] 

Key Facts:  
 2014 emissions of 86,307,909 tons of CO2 fell 5.2% 

below the RGGI cap 

 Hazardous criteria emissions (SOx, NOx, and Hg) 
from power plants in the RGGI program have 
dropped even more than CO2 emissions, and will 
continue to fall through 2020. 

 Electricity prices across the region have decreased 
by 2% on average since RGGI took effect. 

 Electric sector trends responsible for low emissions 
– including increasing natural gas and renewable 
generation, growing investments in energy 
efficiency, and decoupling of economic growth and 
emissions – show no signs of reversing. 

 Similar trends are likely to cause emissions to 
decline across the country. 

 RGGI is a cost-effective mechanism for states to 
comply with EPA’s Clean Power Plan, though minor 
program modifications will be required. 



2 As a result of the 2012 Program Review process, the RGGI states reduced the 2014 cap by 45%, from 165 million tons to 91 million tons. 
This change came as a response to the fact that emissions declined much more quickly than originally projected, creating a surplus of cheap 
allowances and lessening the incentive for further emissions reductions. By tightening the cap, the RGGI states have demonstrated a 
commitment to driving additional emissions reductions.  In order to ensure that allowances purchased prior to the cap reduction do not 
inflate the new cap, states have held two ‘interim adjustments’ to account for banked allowances.  For more detail, see: 
https://www.rggi.org/docs/SCPIABA.pdf 

https://www.rggi.org/docs/SCPIABA.pdf


 
CT DE MA MD ME NH NY RI VT RGGI  

2008 17.80 12.38 16.23 13.01 13.80 14.63 16.47 16.04 12.33 14.74 

2014 16.89 11.36 15.22 12.12 12.63 15.22 16.26 15.54 14.58 14.42 

% Change -5% -8% -6% -7% -8% 4% -1% -3% 18% -2% 

3 VT buys more power through long term contracts than other states in the region.  This approach has stabilized prices, but means that VT 
is insulated from wholesale price trends, which have recently decreased power prices in other states in the region. It is worth noting that 
Vermont’s RGGI revenue supports thermal efficiency programs for customers using propane, fuel oil, and natural gas.  While thermal 
efficiency programs generate greater cost and GHG savings than electricity programs in Vermont, electric price suppression is not as 
significant as in other states that direct RGGI revenue to electric efficiency programs. NH is also more dependent on long term contracts, 
though not to the same extent as VT, and NH directs the majority of auction revenue to rebates, which do not suppress electric prices. 
4 These figures are based on the combined findings from two separate reports from the Analysis Group, the first of which covered impacts 
from 2009 through the first half of 2011 (New Jersey impacts have been excluded from this analysis), the second report covering 2012-
2014. As a result, the combined benefits included above only account for five and a half years of revenue reinvestment, rather than the full 
six years from 2009-2014.  





  SO2 NOX Mercury 

2009-2014       

Avoided Emissions (tons) 282,786  29,107  0.1789  

% Reduction (annual emissions) 85% 37% 43% 

Health Savings (million $) $10,832  $166   -- 

2015-2020       

Avoided Emissions (tons) 35,236  8,996  0.0334 

% Reduction (annual emissions) 69% 18% 14% 

Health Savings (million $) $1,350  $51   -- 



 
 

5 Note that direct stack emissions from natural gas are much lower than stack emissions from coal and oil, but there is increasing concern 
about upstream GHG and other pollution from natural gas, which needs to be more thoroughly investigated and quantified. 



 

6 Additional natural gas pipeline capacity (the Algonquin Incremental Market expansion) will deliver 345 million cubic feet of natural gas 

into New England in 2016, and increasing investment in demand side solutions (natural gas and electric energy efficiency, demand-
response, combined heat and power) and additional electric imports are likely to alleviate problems caused by overreliance on natural gas. 
7 Emissions of CO2 in the RGGI region fell slightly from 2013 (86.4 million tons) to 2014 (86.3 million tons).  



Reliance on Natural Gas 
Concerns about overreliance on natural gas and about the environmental impacts of extracting, processing, and 
transporting it have raised important questions about how RGGI interacts with other energy and environmental 
priorities.  Due to their higher carbon-intensity, coal- and oil-fired power plants have to purchase more RGGI 
allowances than natural-gas-fired generators.  However, it is important to note that gas generators still have to 
purchase allowances, making natural gas less competitive than non-emitting sources of power.     
Furthermore, reinvesting revenue from the sale of emissions allowances in energy efficiency reduces direct 
consumption of natural gas in buildings and reduces power plant consumption of natural gas to generate electricity.  
Thermal efficiency programs funded by RGGI through 2013 saved 2.9 trillion BTU, and are projected to save 49 trillion 
BTU over their (typically 10-year) measure lifetimes

vi
.  If only half of these savings are from natural gas,

8
 this would 

translate into approximately 1.45 million cubic feet (MMcf) of avoided natural gas in demand through 2012, and 24.4 
MMcf in lifetime savings.  Electric efficiency programs avoid demand for electricity and the need to burn natural gas at 
power plants.  With natural gas used to generate 44% of electricity in the RGGI region in 2012 (EIA), electricity savings 
of 928,000 MWhs

vi
 avoided the combustion of an additional 409 MMcf of natural gas at power plants.  Over their 

lifetimes these electric efficiency investments will avoid the consumption of an additional 3,750 MMcf of natural gas.
xii

 
 

8 Division of thermal savings between natural gas and other fuels not available, but efficiency programs in a number of RGGI states are 
fuel-blind, or mingle use of revenue.   



9 As detailed in the Environmental Defense Fund’s recent report, Carbon Market California: A Comprehensive Analysis of the Golden State’s Cap-
and-Trade Program, California has experienced significant economic benefits resulting from AB 32, and GDP growth in the state outpaced 
the national average in 2011, 2012 and 2013: http://www.edf.org/sites/default/files/content/carbon-market-california-year_two.pdf 

http://www.edf.org/sites/default/files/content/carbon-market-california-year_two.pdf




10 All RGGI states, with the exception of Delaware, have mandated GHG emissions reduction targets. For additional details on state 

emissions reduction targets see: http://www.c2es.org/what_s_being_done/targets 
11 Explanation of California’s Allowance Price Containment Reserve: http://www.arb.ca.gov/regact/2010/capandtrade10/capv3appg.pdf 

http://www.c2es.org/what_s_being_done/targets
http://www.arb.ca.gov/regact/2010/capandtrade10/capv3appg.pdf


 

Cap & Trade – The Cheapest Solution 
RGGI’s market-based approach requires 
emitters to purchase pollution permits 
(called ‘allowances’) from a supply that 
declines over time.  Power companies that 
reduce emissions purchase fewer 
allowances, thus reducing allowance 
prices and consumer costs.  This approach 
rewards innovative and flexible power 
companies that take advantage of new 
market opportunities, and reduces 
emissions at lower cost than more 
prescriptive approaches that rely on 
specific technologies or administratively-
determined measures. 



12 27 states comprising the majority of the Midwest, South, Mid-Atlantic, and Northeast are currently included in the 3 market-based Clean 
Air Interstate Rules, see http://www.epa.gov/airmarkets/progress/ARPCAIR12.html 
13 Some of the largest power companies in the country – including Calpine, Consolidated Edison, Exelon, National Grid, New York Power 
Authority, and NextEra – submitted joint comments to with the environmental community calling for EPA to recognize RGGI as a 
compliance mechanism for current states and any other states wishing to join.  See: 
http://energy.pace.edu/sites/default/files/publications/RGGI%20EPA%20Collaborative%20Dec%205%20with%20Signatories.pdf 

http://www.epa.gov/airmarkets/progress/ARPCAIR12.html
http://energy.pace.edu/sites/default/files/publications/RGGI%20EPA%20Collaborative%20Dec%205%20with%20Signatories.pdf


i Acadia Center analysis of emissions data from RGGI, Inc., at: https://rggi-
coats.org/eats/rggi/index.cfm?fuseaction=search.rggi_summary_report_input&clearfuseattribs=true 

ii 2013 cap level and emissions from RGGI, Inc., at: http://rggi.org/   
iii Energy Information Administration (EIA) 826 Dataset, http://www.eia.gov/electricity/data/eia826/ 
iv Analysis Group, 2015, The Economic Impacts of the Regional Greenhouse Gas Initiative on Nine Northeast and Mid-Atlantic States, 

available at: 
http://www.analysisgroup.com/uploadedfiles/content/insights/publishing/analysis_group_rggi_report_july_2015.pdf 

v Id. 
vi American Lung Association Energy Policy Development: Electricity Generation Background Document, 2011, 

http://www.lung.org/healthy-air/outdoor/resources/electricity-generation.pdf 
vii Id. 
viii EPA, 1997, Characterization of Human Health and Wildlife Risks from Mercury Exposure in the United States, 

http://www.epa.gov/ttn/oarpg/t3/reports/volume7.pdf 
ix The monetized health benefits of avoided SO2 and NOx emissions were approximated using EPA’s sector-based benefit 

per ton estimates of PM2.5 precursors. SO2 and NOx emissions reductions data to-date (2009-2014) are from EPA’s Clean 
Air Markets Division (http://www.epa.gov/airmarket/emissions/). Projected emissions reductions (2015-2020) are from 
IPM Electricity Sector Modeling Results prepared by ICF International for RGGI, Inc. 
(http://rggi.org/docs/ProgramReview/February11/Results_91_Cap_Alt_Bank_MR.xls). Emissions data covers RGGI 
regulated units for the nine states currently in RGGI. Approximate monetized health benefits were calculated by 
multiplying the to-date and projected emissions reductions by sector-based PM2.5-related benefit per ton (BPT) estimates. 
The EPA provides several reduced-form tools for calculating PM2.5-related health benefits, including updated versions of 
the BPT tables (http://www.epa.gov/airquality/benmap/sabpt.html) published in Characterizing the PM2.5-related health 
benefits of emission reductions for 17 industrial, area and mobile emission sectors across the U.S. (Fann, Baker and Fulcher, 2012) 
(http://www.sciencedirect.com/science/article/pii/S0160412012001985). The methodology is detailed in the Technical 
Support Document, Estimating the Benefit per Ton of Reducing PM2.5 Precursors from 17 Sectors 
(http://www.epa.gov/airquality/benmap/models/Source_Apportionment_BPT_TSD_1_31_13.pdf). Fann, Baker and 
Fulcher (2012) assess the incidence of PM2.5-related deaths and illnesses, including non-fatal heart attacks, hospital 
admissions, emergency department visits, respiratory symptoms, cases of acute bronchitis, cases of aggravated asthma, 
and lost work days. For this analysis, we used the 2016 BPT estimates for SO2 and NOx for Electricity Generating Units. 
These values are national estimates in 2010 dollars, which were adjusted to 2015 dollars. The sector-based BPT estimates 
are based on the Krewski et al. (2009) PM2.5 mortality risk estimate and reflect a 3% discount rate. The 2016 estimates use 
emissions, population and income growth projections for 2016, and use baseline mortality incidence rate projections for 
2015 (best available data). The resulting health benefits (shown in Table 2 of this report) offer a simplified quantification 
of the avoided health impacts of SO2 and NOx emissions, but should not be interpreted as a substitute for more detailed, 
comprehensive analyses of the per-ton benefits of reducing SO2 and NOx emissions in the RGGI region. For more on 
the limitations of this simplified approach, see Economic value of U.S. fossil fuel electricity health impacts (Machol and Rizk, 2013) 
(http://www.sciencedirect.com/science/article/pii/S0160412012000542).   

     Hg data from 2002-2010 is from EPA’s MATS portal (http://www.epa.gov/ttn/atw/utility/utilitypg.html). 2011-2014 Hg 
data is based on EPA MATS HG Emission Factors and EIA 923 Boiler Fuel Consumption Data.  The EPA has not 
developed reduced-form tools for calculating Hg health benefits, and our research did not uncover suitable health benefit 
multipliers from other sources. 

x Carbon emissions factors for natural gas (117.0 lbs CO2/MMBtu), residual fuel oil (173.7 lbs CO2/MMBtu) and coal (210.0 
lbs CO2/MMBtu) from EIA: www.eia.doe.gov/oiaf/1605/excel/Fuel%20Emission%20Factors.xls  

xi Data for 2014 energy efficiency savings in Maryland and New York was not available at the time of writing this report, so 
2014 savings were assumed to be equal to 2013 savings in those two states. 

xii Gas savings from electric efficiency programs assumes EIA average natural gas power plant efficiency of 1mcf/MWh 
(http://www.eia.gov/tools/faqs/faq.cfm?id=667&t=2). 

xiii Electric efficiency program budgets from the Consortium for Energy Efficiency, from 2014 State of the Efficiency Program 
Industry, available at: http://library.cee1.org/content/2014-state-efficiency-program-industry 

xiv See American Council for an Energy Efficient Economy (ACEEE) for information on state efficiency programs: 
http://aceee.org/sector/state-policy 

xv EIA, 2014, Annual Energy Outlook 2014: Early Release Overview, Available at: http://www.eia.gov/forecasts/aeo/  
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xvi For additional information on State Renewable Energy Portfolios see the Department of Energy’s EERE State Activities 
& Partnerships, Available at: http://apps1.eere.energy.gov/states/maps/renewable_portfolio_states.cfm 

xvii See: http://ny.water.usgs.gov/projects/NAPAP/NAPAP_2011_Report_508_Compliant.pdf  
xviii See “Updated Reference, RGGI Package – 10/11/06” available at: http://rggi.org/design/history/modeling  

http://apps1.eere.energy.gov/states/maps/renewable_portfolio_states.cfm
http://ny.water.usgs.gov/projects/NAPAP/NAPAP_2011_Report_508_Compliant.pdf
http://rggi.org/design/history/modeling

