Caiazza Comments on Third Program Review October 2021
Introduction
I have been involved in the RGGI program process since it was first proposed prior to 2008. I follow and
write about the details of the RGGI program in my retirement because its implementation affects
whether I will be able to continue to be able to afford to live in New York. I have extensive experience
with air pollution control theory, implementation, and evaluation of results having worked on every capand-trade program affecting electric generating facilities in New York including the Acid Rain Program,
Regional Greenhouse Gas Initiative (RGGI) and several nitrogen oxide programs. The opinions expressed
in these comments do not reflect the position of any of my previous employers or any other company I
have been associated with, these comments are mine alone.
The purpose of these comments is to supplement my initial comment recommendations with additional
information and to raise a new topic that I think would be appropriate for RGGI to consider. In my
previous comments I mentioned that I expected that there would be calls to make the allowance cap
“binding” that is to say force emission reductions to meet a particular emission reduction trajectory. As
predicted, there were calls to not only make the cap binding but also to establish an emissions trajectory
to zero by 2035. These comments look at a potential trajectory to meet that aspirational goal.
Earlier in October I submitted a comment to RGGI about market monitoring. I wrote to suggest that the
secondary market reports needed to add a non-compliance entity category to specifically address
people or organizations that have purchased allowances for offsetting purposes rather than investment
purposes. I explain why RGGI needs to address this sooner rather than later.
Summary of Initial Comments
In my initial comments on the Third Program Review my overall recommendation was to make no
changes and see how the RGGI allowance market plays out the transition to the unprecedented
emissions trading situation in which the majority of the RGGI allowances are held by entities who
purchased allowances for investment rather than compliance purposes. No one knows how the market
and the compliance strategies will react so it is best to make no changes at this time.
I also showed that fuel switching is the primary CO2 reduction methodology to date and noted that the
total of the annual reductions claimed by RGGI in their annual Investments of Proceeds updates since
2009 is 2,818,775 tons while the difference between the baseline of 2006 to 2008 compared to 2019
emissions is 72,908,206 tons. Therefore, the RGGI investments are only directly responsible for less
than 5% of the total observed reductions since RGGI began in 2009.
I explained that the most important consideration to keep in mind is that CO2 control is different than
other pollutants because there are no cost-effective controls available for existing facilities. As the data
show, fuel switching is the primary reason for the observed emission reductions. Once a facility has
changed to a lower emitting fuel the only options at a power plant are to become more efficient and
burn less fuel that could only reduce emissions a small amount or stop operating all together. I believe

it is imperative that RGGI never tighten the cap so low that affected sources are unable to operate
because allowances are unavailable to operate because that could threaten reliability.
Supplemental Comments
Previously I noted that I imagined that commenters would call on RGGI to force emission reductions to
meet a particular emission reduction trajectory. Six of the eleven commenters at the 5 October 2021
Listening Session said that the emission caps should be tightened to reduce zero emissions by a date
certain. None of the commenters who advocated for a zero emissions cap by 2035 to satisfy a political
target have any responsibilities for keeping the lights on. It’s easy for them to say and there are no
personal consequences if their aspirational goals fail. However, RGGI does have a stake in electric
system reliability and I believe the credibility of the program will be irreparably damaged if the
emissions caps are so stringent that affected sources are unable to generate due to a lack of allowances.
This section looks at an example zero-emissions cap by 2035. Based on the third program review
timeline I don’t think a revised cap could be implemented before 2024. It makes sense to make that the
implementation date because that is the start of a new compliance period.
In my previous analysis I argued that continued fuel switching could produce zero-emissions from the
more carbon intensive sources by 2030 so I calculated a linear reduction to zero out those emissions by
2030 from all but natural gas and “other fuel” sources. For the zero emissions trajectory for the
remaining sources by 2035, I calculated a similar trajectory of reduced heat input from those fuels and
estimated and added an emissions trajectory to zero by 2035. If RGGI were to make its emissions caps
consistent with those trajectories then the total allocations from 2024 to 2035 cap would have to equal
the cumulative emissions in the fuel source type trajectories over that period minus the allowance bank
at the end of 2023. A revised cap that reduces the allowance bank and the allowance allocations is
shown in the revised cap column of Table 1, Eleven-State RGGI Projected Emissions and Allowance
Margin for Zero-Emissions By 2035 Scenario.
In order to eliminate natural gas-powered generation, a total of 118,815,096 MMBtu of replacement
energy must be found to displace its use every year between 2024 and 2035. Using the average of the
last three years of EPA Clean Air Markets Division ratio data between heat input (MMBtu) and gross load
(MWh) the natural gas displacement heat input is equivalent to 15,000,000 MWh. The average of the
last three years energy output at the now retired Indian Point unit 3 was 8,594,967 or 57% of the
displaced natural gas energy output. In 2020 New York had 1,985 MW of installed onshore wind energy
that had a capacity factor of 25.2% and at that rate 6,780 MW (3.4 times) additional wind capacity
would be needed to match the natural gas output. For new onshore wind with a capacity factor of 35%
4,881 MW per year of new generation would have to be built. Offshore wind with a capacity factor of
50% would only need to develop 3,417 MW but 8,543 MW of solar with a capacity factor of 20% would
need 8,543 MW developed. In order for RGGI to go to zero emissions some set of these resources
would have to be built each year for the twelve years between 2024 and 2035 to provide the energy
needed to displace the RGGI affected unit output.

Table 1: Eleven-State RGGI Projected Emissions and Allowance Margin for Zero-Emissions By 2035 Scenario
Assumed coal, residual and diesel oil all go to zero by 2030 and natural gas and other fuels heat input rates are reduced to zero between 2024 and 2035
RGGI
Year
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

Adjusted
Cap

Cap
188,000,000
188,000,000
188,000,000
165,000,000
165,000,000
91,000,000
88,725,000
86,506,875
84,344,203
82,235,598
80,179,708
96,175,215
119,767,784
116,112,784
112,457,784
108,802,784
105,147,784
101,492,784
97,837,784
94,182,784
90,527,784
86,872,784

90,566,430
87,849,437
63,772,784
61,497,784
59,222,784
56,947,784
54,672,784

0

0

Natural Gas

Revised
Cap

Allowances

Margin

76,585,685
70,203,545
63,821,404
57,439,264
51,057,123
44,674,983
38,292,843
31,910,702
25,528,562
19,146,421
12,764,281
6,382,140
0

188,600,000
184,550,736
177,758,934
155,097,823
134,110,077
114,795,695
97,154,678
81,187,025
66,892,736
54,271,812
43,324,251
33,137,595
23,711,841
15,046,991
7,143,044
0

87,528,282
84,391,480
78,512,138
140,492,218
121,177,836
103,536,818
87,569,165
73,274,876
60,653,952
49,706,392
39,519,735
30,093,981
21,429,131
13,525,184
6,382,140
0

82,792,336
66,833,592
64,615,467
62,452,795
60,344,190
58,288,301
74,283,807
100,677,454
97,022,454
93,367,454

Total CO2
143,931,449
158,235,700
137,418,025
125,270,347
124,966,079
128,404,612
128,429,155
130,043,806
109,295,893
117,898,067
104,324,207
101,984,179
101,071,718
100,159,257
99,246,795
91,191,291
83,135,786
75,080,281
67,024,776
58,969,272
50,913,767
42,858,262
35,715,219
28,572,175
21,429,131
14,286,087
7,143,044
0

Total Heat
1,778,994,996
2,003,844,395
1,826,714,324
1,802,832,274
1,713,044,367
1,757,560,272
1,879,313,289
1,940,543,497
1,669,655,559
1,794,955,724
1,654,916,344
1,644,890,862
1,634,861,401
1,624,831,940
1,614,802,479
1,485,957,921
1,357,113,364
1,228,268,807
1,099,424,249
970,579,692
841,735,135
712,890,577
594,075,481
475,260,385
356,445,289
237,630,192
118,815,096
0

CO2
Rate
162
158
150
139
146
146
137
134
131
131
126
124
124
123
123
123
123
122
122
122
121
120
120
120
120
120
120
0

CO2 Mass
50,946,509
60,987,355
65,577,227
72,481,131
64,646,591
66,902,681
78,838,694
85,878,071
80,015,172
88,564,592
88,212,415
90,315,394
90,315,394
90,315,394
90,315,394
83,368,056
76,420,718
69,473,380
62,526,042
55,578,704
48,631,366
41,684,028
34,736,690
27,789,352
20,842,014
13,894,676
6,947,338
0

Heat Input
854,999,154
1,024,151,817
1,102,754,743
1,219,996,168
1,085,700,403
1,117,493,984
1,320,329,969
1,442,238,693
1,356,110,444
1,482,631,982
1,482,557,083
1,519,167,755
1,519,167,755
1,519,167,755
1,519,167,755
1,402,308,697
1,285,449,639
1,168,590,581
1,051,731,523
934,872,465
818,013,407
701,154,349
584,295,291
467,436,232
350,577,174
233,718,116
116,859,058
0

Coal
CO2 Mass
82,769,459
85,938,933
64,004,675
42,645,065
52,434,894
51,696,201
39,222,867
36,711,850
23,650,941
22,609,485
11,378,563
8,004,551
7,204,096
6,403,641
5,603,186
4,802,731
4,002,275
3,201,820
2,401,365
1,600,910
800,455
0

Heat Input
769,844,224
794,621,388
594,789,557
404,229,950
499,441,571
488,582,183
374,319,574
354,649,894
231,047,998
220,278,546
111,588,123
78,086,114
70,277,503
62,468,891
54,660,280
46,851,669
39,043,057
31,234,446
23,425,834
15,617,223
7,808,611
0

0

0

Residual Oil
CO2
Mass
Heat Input
7,269,650 106,209,329
9,083,874 140,974,689
5,542,306
87,013,085
7,112,583 116,243,277
5,166,004
81,569,135
5,635,442
84,523,356
5,895,295
87,676,834
2,671,785
42,221,681
1,391,736
20,928,871
2,431,378
35,320,965
1,003,954
15,876,564
508,076
7,660,405
457,268
6,894,364
406,461
6,128,324
355,653
5,362,283
304,846
4,596,243
254,038
3,830,202
203,230
3,064,162
152,423
2,298,121
101,615
1,532,081
50,808
766,040
0
0

0

0

Diesel Oil
CO2
Mass
Heat Input
1,481,932 32,030,253
868,633 29,066,308
1,064,165 27,753,165
1,417,930 43,300,710
1,310,423 31,216,800
1,063,406 35,757,765
1,085,199 63,191,253
1,040,916 64,482,784
1,001,069 29,677,802
877,328 22,778,649
443,980 12,364,799
611,983 14,548,092
550,785 13,093,282
489,587 11,638,473
428,388 10,183,664
367,190
8,728,855
305,992
7,274,046
244,793
5,819,237
183,595
4,364,427
122,397
2,909,618
61,198
1,454,809
0
0

0

0

Other Fuel
CO2
Mass
Heat Input
1,463,900 15,912,036
1,356,905 15,030,192
1,229,653 14,403,775
1,613,637 19,062,169
1,408,167 15,116,457
3,106,882 31,202,985
3,387,100 33,795,660
3,741,184 36,950,443
3,236,976 31,890,444
3,415,284 33,945,583
3,285,295 32,529,775
2,544,174 25,428,496
2,544,174 25,428,496
2,544,174 25,428,496
2,544,174 25,428,496
2,348,469 23,472,458
2,152,763 21,516,419
1,957,057 19,560,381
1,761,351 17,604,343
1,565,646 15,648,305
1,369,940 13,692,267
1,174,234 11,736,229
978,529
9,780,191
782,823
7,824,153
587,117
5,868,114
391,411
3,912,076
195,706
1,956,038
0
0

In addition, the generation from natural gas and nuclear is dispatchable so comparing the energy output
between them is apples to apples. However, because wind or solar is not dispatchable a direct energy
comparison is not appropriate which means that additional resource development and energy storage
would also have to be included. A recent presentation by the New York State Reliability Council
described how the New York electric system is operated to maintain reliability and some of the
challenges presented when renewable energy sources are increased significantly. The presentation
noted that the New York reserve margin will have to increase to over 100% relative to the current
reserve margin of about 20%. In other words, in order to ensure that current reliability standards are
maintained the resources listed in the previous paragraph would have to be doubled.
New Category in the Potomac Economics Market Monitoring Reports
Earlier in October I submitted a general comment about the RGGI program. In response, Cooper
Tamayo encouraged me to share my comments for state consideration as part of the Program Review
process. I am doing that but I recommend that this be considered separately from this process because
the issue I have identified could become a problem during the current compliance period before this
program review is implemented. Furthermore I don’t think that both of my recommendations are
necessarily a component of the review process.
I recently discovered documentation that at least one non-governmental environmental entity has
purchased allowances and “will be retiring these allowances so that no power plant can use them to
emit greenhouse gas”. I submitted a comment to RGGI suggesting that this ownership entity should be
included as a new category in the Potomac Economics market monitoring reports and that a surrender
account be established for individuals and organizations that want to use RGGI allowances for offsetting
purposes.
According to an Adirondack Council press release, in June 2017 they purchased 2,000 allowances. They
note that at that time they had purchased a total of 17,000 allowances. The release notes that:
“We offer a Carbon Reduction Certificate that allows donors to retire a ton of carbon from the
market, while also supporting the development of a low-carbon economy in the Adirondack
Park,” said Janeway. “For a $25 donation, we will retire a ton of carbon from the RGGI market in
your name and send you a certificate commemorating the importance of the gift to the future of
the Adirondack Park.”
I believe that the “Carbon Reduction Certificate” is something that they made up for fund raising. Mr.
Tamayo confirmed my understanding that RGGI does not have a surrender mechanism whereby the
allowance tracking system can formally take allowances out of the trading system for this kind of offset
mechanism. I think a surrender account would be appropriate for RGGI to consider as part of the third
program review.
In order to understand the RGGI allowance market, given the complete lack of transparency regarding
allowance ownership, it is necessary to rely on the Potomac Economics market monitoring reports. As
everyone at RGGI knows, Potomac Economics categorizes three types of firms participating in the RGGI
markets:

•
•

•

Compliance-oriented entities are compliance entities that appear to acquire and hold allowances
primarily to satisfy their compliance obligations.
Investors with Compliance Obligations are firms that have compliance obligations, but which
hold a number of allowances that exceeds their estimated compliance obligations
by a margin suggesting they also buy for re-sale or some other investment purpose. These firms
often transfer significant quantities of allowances to unaffiliated firms.
Investors without Compliance Obligations are firms without any compliance obligations.

It has always been my understanding that all three categories include firms that own allowances would
be willing to sell or use them to satisfy compliance obligations. This belief is supported by the label
“investors”. While the size of the Adirondack Council allowance holdings certainly would not have an
effect on the market, it does represent a category representing an investor willing to sell. If there are a
significant number of allowances held by entities that wish to prevent affected sources using the
allowances by withholding them for sale or use as compliance obligations, then it could affect market
liquidity and compliance decisions.
I think that Potomac Economics should include a fourth category representing this type of allowance
holder. Given the possibility that this category could materially impact market liquidity in the current
compliance period when the “investors without compliance obligations” allowance holders own a
majority of the allowances, a decision on this issue should not be delayed. If the number of allowance
that entities hold for offsets are so small that it does not materially affect anything, then a note in the
market monitoring reports stating that would be sufficient.
Conclusion
I have shown that the RGGI program was not responsible for all the emissions reductions observed since
the inception of the program using RGGI’s own reports. These comments show that in order to replace
RGGI affected source generation an extraordinary amount of wind and solar will have to be developed.
It is absurd to claim that RGGI investments could fund those renewable resources so it is inappropriate
to revise the RGGI emissions cap to zero by 2035 or any other date certain for that matter. If such a
target is adopted it is likely that affected sources would be unable to run thus affecting the credibility of
the RGGI program.
Pollution control programs for greenhouse gases are not effective tools for driving emission reductions
because affected sources have few options for reducing emissions other than limiting operations. I
conclude that the RGGI emissions cap trajectory should not be revised to 2030 unless state programs to
reduce CO2 emissions and RGGI investments funding zero-emission energy sources reduce the cap
beyond the current limits. Any revisions to the trajectory should be based on observations and not
model projections.
October 19, 2021
Roger Caiazza
Liverpool, NY

