Caiazza Personal Comment on the Scoping Plan Social Cost of Carbon Benefit Calculation
Summary
This comment addresses two issues with the Draft Scoping Plan Social Cost of Carbon Benefit
calculations. I explain that the methodology is flawed and that I cannot reproduce the values in the
Scoping Plan. This is important because the only way that the Scoping Plan can claim that the “cost of
inaction exceeds the cost of action by more than $90 billion” is by using a defective approach.
The societal cost of carbon reduction methodology is flawed. The Climate Act Scoping Plan manipulates
the GHG emissions, the GHG emissions accounting, and calculation of social cost of carbon benefits to
inflate these benefits to claim that there are net benefits. In order to maximize the benefits from
emission reductions the Scoping Plan uses non-conventional assumptions to contrive increased emission
estimates that are 1.9 times higher in 1990 and 2.3 times higher in 2019 than conventional, or UNFCCC,
format for emissions accounting used by other jurisdictions. New York’s Value of Carbon guidance
chooses a lower discount rate that places lower value on immediate benefits relative to higher delayed
benefits received in the future. The combined effect of the higher emissions and lower discount rate
means that New York’s societal benefits of GHG emission reductions are 4.5 times higher for 1990
emissions and 5.4 times higher for 2019 emissions than other jurisdictions. Most importantly, it is
inappropriate to claim the benefits of an annual reduction of a ton of greenhouse gas over any lifetime
or to compare it with avoided emissions. The Value of Carbon guidance incorrectly calculates benefits by
applying the value of an emission reduction multiple times. Using that trick and the other manipulations
results in New York societal benefits more than 21 times higher than benefits using everybody else’s
methodology. When just the over-counting error is corrected, the total societal benefits range between
negative $74.5 billion and negative $49.5 billion.
The Scoping Plan claims that 2020-2050 societal benefits are greater than societal costs by between $90
and $120 billion. The largest proposed benefits come from avoided GHG emission impacts on climate
change due to GHG emission reductions. Appendix G – Integration Analysis Technical Supplement
Section I – Page 63: states: “Reducing GHG emissions in line with Climate Act emissions limits avoids
economic impacts of damages caused by climate change equaling approximately $235 to $250 billion.” I
am unable to reproduce those numbers as shown in these comments.
Inventory Games
One way to increase Scoping Plan benefits is to increase the emissions inventory thereby creating more
“value” when they are reduced. New York’s GHG emission inventory does two things that increase
emissions relative to all other jurisdictions: it includes upstream emissions and it changes the global
warming potential time period. Obviously if upstream emissions are included then the total increases.
At the same time however, it makes the NY inventory incompatible with everybody else’s inventory.
Global warming potential (GWP) weighs the radiative forcing of a gas against that of carbon dioxide over
a specified time frame so that it is possible to compare the effects of different gases. Almost all
jurisdictions use a 100-year GWP time horizon but the Climate Act mandates the use of the 20-year
GWP.

The DEC inventory report does not break out the effects of these metrics on emissions so that the New
York inventory can be compared to the inventories developed by other jurisdictions. However, some
insight on the effect of upstream emissions is provided in the recently released New York State Oil and
Gas Methane Emissions Inventory: 2018-2020 Update that includes a couple of tables describing
emissions that are a component of the DEC inventory. One update in this report is a revision to use
more recent Intergovernmental Panel on Climate Change emission factors from report AR5 rather than
AR4. Table 18 in the report compares AR4 and AR5 GWP100 and GWP20 values. Using the GWP20
instead of GWP100 increases methane emissions by a factor of 3.

Tables 11 through 13 in the methane inventory update list emissions by source category from 1990 to
2020. I summed the emissions to get totals for representative years for upstream, midstream and
downstream emissions. It appears that the DEC inventory adds on the order of 10% for upstream
emissions.

According to the DEC GHG report: “Total statewide gross emissions in 2019 were 6% below 1990 and
17% below 2005 levels, when assessed using CLCPA accounting”. Figure ES.1 in the DEC GHG inventory
shows the annual statewide emissions from 1990 to 2019. It is disappointing DEC did not provide the
actual numbers used to generate this graphic. The only numbers provided are the 1990 baseline value
of 402.54, the maximum in 2005 of 458.55 and the 2019 value of 379.43. All these values are in million
metric tons of carbon dioxide equivalent in terms of GWP20. The only reference to values comparable
to other inventories states “As a point of comparison, when applying the conventional, or UNFCCC,
format for governmental accounting, emissions declined 21% percent from 1990 to 2019, or from a net
emission rate of 210.43mmt to 165.46 mmt CO2e GWP100”.

Avoided Cost of GHG Emissions Benefits
The largest benefit for the Climate Act is claimed for avoided societal costs from GHG emissions. For the
three mitigation scenarios in the Scoping Plan these benefits range from $235 billion to $250 billion.
Because this concept is complex, these comments detail how the societal benefits are estimated and
how the Scoping Plan calculated these estimates.
The Social Cost of Carbon (SCC) or Value of Carbon is a measure of the avoided costs from global
warming impacts out to 2300 enabled by reducing a ton of today’s emissions. This is a complicated
concept and I don’t think my explanations have successfully described it well. Fortunately, I believe that
Bjorn Lomborg does a very good job explaining it. I highly recommend his 2020 book False Alarm - How
Climate Change Panic Costs Us Trillions, Hurts the Poor, and Fails to Fix the Planet (Basic Books, New
York, NY ISBN 978-1-5416-4746-6, 305pp.). The following is an excerpt from his chapter What is Global
Warming Going to Cost Us?
We need to have a clear idea about what global warming will cost the world. so that we can
make sure that we respond commensurately. If it’s a vast cost, it makes sense to throw
everything we can at reducing it. If it’s smaller, we need to make sure that the cure isn’t worse
than the disease.
Professor William Nordhaus of Yale University was the first (and so far, only) climate economist
to be awarded the Nobel Prize in economics in 2018. He wrote one of the first ever papers on
the costs of climate change in 1991 and has spent much of his career studying the issue. His
studies have helped to inspire what is now a vast body of research.
How do economists like Professor Nordhaus go about estimating the costs of future climate
change impacts? They collate all the scientific evidence from a wide range of areas, to estimate
the most important and expensive impacts from climate change, including those on agriculture,
energy, and forestry, as well as sea-level rises. They input this economic information into

computer models; the models are then used to estimate the cost of climate change at different
levels of carbon dioxide emissions, temperature, economic development, and adaptation. These
models have been tested and peer reviewed over decades to hone their cost estimates.
Many of the models also include the impacts of climate change on water resources, storms,
biodiversity, cardiovascular and respiratory diseases, vector-borne diseases (like malaria),
diarrhea, and migration. Some even try to include potential catastrophic costs such as those
resulting from the Greenland ice sheet melting rapidly. All of which is to say that while any
model of the future will be imperfect, these models are very comprehensive.
When we look at the full range of studies addressing this issue, what we find is that the cost of
climate change is significant but moderate, in terms of overall global GDP.
Figure 5.1 shows all the relevant climate damage estimates from the latest UN Climate Panel
report, updated with the latest studies. On the horizontal axis, we can see a range of
temperature increases. Down the vertical axis, we see the impact put into monetary terms: the
net effect of all impacts from global warming translated into percentage of global GDP. The
impact is typically negative, meaning that global warming will overall be a cost or a problem.

FIGURE 5.1 Impact of temperature rise. Total impact as percentage of global GDP of a given temperature rise,
based on thirty-nine published estimates in the literature. Larger circles are better studies. This is an update of the
UN’s overview (IPCC 2014a,690, SM10-4) Size of circles shows the weight of the individual studies (larger circles for
latest estimates, using independent and appropriate methods; smaller circles for earlier estimates, secondhand
studies, or less appropriate methods). The black dashed line is Nordhaus’s best estimate, based on median
quadratic weighted regression.

Right now, the planet has experienced a bit less than 2°F global temperature increase since the
industrial revolution. This graph shows us that it is not yet clear whether the net global impact
from a 2°F change is positive or negative; there are three studies that show a slight negative
impact, and one showing a rather large benefit. As the temperature increase grows larger, the
impact becomes ever more negative. The dashed line going through the data is Nordhaus’s best
estimate of the reduction in global GDP for any given temperature rise.
We should focus on the temperature rise of just above 7°F, because that is likely to be what we
will see at the end of the century, without any additional climate policies beyond those to which
governments have already committed. At 7.2°F in 2100, climate change would cause negative
impacts equivalent to a 2.9 percent loss to global GDP.
Remember, of course, that the world will be getting much richer over die course of the century.
And that will still be true with climate change -we will still be much richer, but slightly less so
than we would have been without global warming.
In summary, models are used to project the benefits of reducing GHG emissions on future global
warming impacts including those on agriculture, energy, and forestry, as well as sea-level rises, water
resources, storms, biodiversity, cardiovascular and respiratory diseases, and vector-borne diseases (like
malaria), and diarrhea. Richard Tol describes the value of greenhouse gas emission reductions thusly:
“In sum, the causal chain from carbon dioxide emission to social cost of carbon is long, complex and
contingent on human decisions that are at least partly unrelated to climate policy. The social cost of
carbon is, at least in part, also the social cost of underinvestment in infectious disease, the social cost of
institutional failure in coastal countries, and so on.”
Social Cost of Carbon Caveats
There are some important caveats in this approach. For example, Lomborg does not mention the fact
that the models estimate those impacts out to the year 2300 and that the largest impacts are predicted
to occur at the end of the modeling period. All of these economic models simplify the relationship
between emissions and potential global warming impacts and they all presume a high sensitivity to
those impacts from greenhouse gases which is entirely consistent with the Climate Act’s presumed
impacts. However, the high climate sensitivity to GHG gases is a modeling artifact not observed in
nature. Finally, keep in mind that there is no attempt to consider advantages of greenhouse gases,
much less balance them in their projected benefit costs.
Advocates for the Climate Act often say we need to act on climate change for our children and
grandchildren. However, if a generation is 25 years long, then the avoided cost of carbon societal
benefit is applied to 11 generations out to 2300. One of the points that Lomborg makes in False Alarm is
that the costs of global warming will only reach 2.6% of GDP by 2100 but that global GDP will be so
much higher at that time that this number is insignificant.
New Yorkers also need to be aware that benefits mostly accrue to those jurisdictions outside of New
York. To this point they are more vulnerable because there is under-investment in resilient agriculture,
energy, and forestry; their society is not rich enough to address sea-level rises like Holland has done for
centuries; adaptation for water resources, storms, and biodiversity is not a priority because of poverty;

and where underfunding for cardiovascular and respiratory diseases, vector-borne diseases (like
malaria), and diarrhea makes the impacts of those diseases worse than in New York.
Importantly, if total global greenhouse gas emissions continue to rise as developing countries improve
their resiliency to weather events and health care system using fossil fuels then there will not be any
actual societal benefits from New York’s emission reductions. The benefits argument devolves into
claiming that the value of New York’s avoided greenhouse gas emissions reductions is that impacts
would have been even worse without them. New York’s share of global GHG emissions is 0.45% in 2016,
the last year when state-wide emissions consistent with the methodology used elsewhere are available,
so they can only claim only less than half a percent worse because that is New York’s share of total
emissions today. Furthermore, global emissions have increased by more than half a percent annually
which is more than New York’s total share of global emissions since 1995, so whatever New York does to
reduce emissions will be supplanted by global emissions increases in a year.
New York Avoided Cost of Carbon Estimates
In order to claim that the Climate Act emission reductions provide societal benefits the Social Cost of
Carbon (SCC) or Value of Carbon is used. The metric is a measure of the avoided costs from global
warming impacts out to 2300 caused by reducing a ton of GHG emissions. In order to calculate the
benefit, the New York values of carbon are multiplied by the number of tons of carbon reduced. I
believe that the societal benefit for Climate Act reductions should use one and only one of the three
values in Figure ES.1. Using the maximum rather than the baseline makes sense if you want to get credit
for New York’s biggest impacts and using the most recent value could be argued as appropriate because
it represents the actual value of the Climate Act itself. As shown below I cannot reproduce the numbers
in the Draft Scoping Plan.
The following table lists the societal benefits for the three different discount rates listed in New York’s
Value of Carbon guidance. Note that New York’s emissions estimates using upstream emissions and
unconventional assumptions increase emission estimates to 1.9 times higher in 1990 and 2.3 times
higher in 2019 than emissions accounting used by other jurisdictions. The state recommends using the
2% discount rate which gives societal benefits ranging between $46.7 billion and $56.4 billion using the
2021 values depending on which historical emission value is used. However, consider that most other
jurisdictions, including the Federal government are using conventional, or UNFCCC, format for
governmental accounting and the 3% discount rate. That drops the social benefits to $8.6 for 2019
emissions to $10.9 billion for 2019 emissions. In 1990 New York’s emissions accounting increases the
benefits to $20.9 billion and for 2019 emissions the accounting increases the benefits to $19.7 billion.
The discount rate value is a measure of trading off the welfare of the present generation for the benefit
of future generations. This is entirely a value judgement and the Climate Act chooses a lower discount
rate that places lower value on immediate benefits relative to higher delayed benefits received in the
future. The combined effect of the higher emissions and lower discount rate means that New York’s
societal benefits of GHG emission reductions are 4.5 times higher for 1990 emissions and 5.4 times
higher for 2019 emissions than other jurisdictions.

New York’s Flawed Avoided Cost of Carbon Benefits Methodology
Despite all these machinations the societal benefits in the Scoping Plan are not large enough to claim
positive net benefits. The Scoping Plan relies on flawed DEC Value of Avoided Carbon Guidance. The
Guidance includes a recommendation how to estimate emission reduction benefits for a plan or goal. I
believe that the guidance approach is wrong because it applies the social cost multiple times for each
ton reduced. It is inappropriate to claim the benefits of an annual reduction of a ton of greenhouse gas
over any lifetime or to compare it with avoided emissions. The social cost calculation that is the basis of
the Scoping Plan carbon valuation sums projects benefits for every year for some unspecified lifetime
subsequent to the year the reductions. As shown above, the value of carbon for an emission reduction
is based on all the damages that occur from the year that ton of carbon is reduced out to 2300. Clearly,
using cumulative values for this parameter is incorrect because it counts those values over and over. I
contacted social cost of carbon expert Dr. Richard Tol about my interpretation of the use of lifetime
savings and he confirmed that “The SCC should not be compared to life-time savings or life-time costs
(unless the project life is one year)”.
The State has contrived higher estimates for societal greenhouse gas emission benefits to the point
where their valuation is around five times higher than other jurisdictions using conventional
methodology. This manipulation was not sufficient to “prove” that societal benefits were greater than
the costs for the Scoping Plan mitigation scenarios so the Scoping Plan Integration Analysis relied on
state guidance that mistakenly over counts the benefits. That gamesmanship results in New York
societal benefits more than 21 times higher than benefits using everybody else’s methodology.
Calculation Methodology Questions
In Appendix G – Integration Analysis Technical Supplement, Section I – Page 63 the Scoping Plan states:
“Reducing GHG emissions in line with Climate Act emissions limits avoids economic impacts of damages
caused by climate change equaling approximately $235 to $250 billion.” I have been unable to

reproduce those numbers. My question is how were the $235 to $250 billion social cost of carbon
benefit estimates calculated?
New York’s Value of Carbon guidance states that:
The net present value of the plan is equal to the cumulative benefit of the emission reductions
that happened each year (adjusted for the discount rate). In other words, the value of carbon is
applied to each year, based on the reduction from the no action case, 100,000 tons in this case.
The Appendix provides the value of carbon for each year. For example, the social cost of carbon
dioxide in 2021 at a 2% discount rate is $123 per metric ton. The value of the reductions in 2021
are equal to $123 times 5,000 metric tons, or $615,000; in 2022 $124 times 10,000 tons, etc.
This calculation would be carried out for each year and for each discount rate of interest.
I have some questions how this guidance was applied:
• What year did the Integration Analysis start calculating the benefit?
• How many years did the Integration Analysis calculate the cumulative benefits?
• Did all the Integration Analysis calculation use just the equivalent CO2 mass or the component
Part 496 GHG gases?
Calculation of the avoided economic impacts of damages caused by climate change
The calculation should multiply the emissions reduced times the social cost of GHG value to get the
avoided economic impacts of damages caused by climate change. The Social Cost Benefits of GHG
Reductions Alternate Methodologies table at the end of this document lists emissions and social cost
values from the Integration Analysis and calculates the avoided economic damages. The spreadsheet
with the calculations is included in the comment submittal.
I used data from two Integration Analysis sources in the Social Cost Benefits of GHG Reductions
spreadsheet:
• Integration Analysis Technical Supplement, Section I, Annex 2: Key Drivers and Outputs, IPAT tab
o Gross GHG emissions for the reference case and Scenarios 2-4 are listed and I used
those numbers as the starting point for the emissions reductions.
• Integration Analysis Technical Supplement, Section I, Annex 2: Input Assumptions, Social Cost of
GHG tab
o Social Cost of GHG Pollutant Mitigation by 2% Discount Rate, Adjusted for New York
State (2020$ per metric ton of pollutant) lists the social cost values I used.
Both tabs are included in the spreadsheet and the SCC calculation tab calculates the avoided damages
estimates.
In my analysis I assumed that the appropriate emissions reductions to use were the difference between
the reference case and Scenarios 2-4. Those represent the emission reduction due to the Climate Act
itself. For example, in the Social Cost Benefits of GHG Reductions table:
• In 2021 the Integration Analysis predicts that Gross GHG annual emission reductions will be
2.272 million metric tons (MMT) greater than the reference case reductions for Scenario 2,
2.301 MMT for Scenario 3 and 2.303 MMT for Scenario 4.

•

In 2021 the NY value of carbon is $123 so the avoided economic impacts of damages caused
by climate change is that value multiplied by the emission reductions or $279 million for
Scenario 2, $283 million for Scenario 3 and $283 million for Scenario 4.
The appropriate avoided economic impacts of damages caused by climate change equals the sum of the
annual values: $35.916 billion for Scenario 2, $35.796 billion for Scenario 3 and $39.115 billion for
Scenario 4. All are far below the Scoping Plan estimate of “approximately $235 to $250 billion”.
In addition, as documented above I disagree with the New York’s Value of Carbon guidance that
cumulatively calculates those values instead of summing the annual values. Even though I disagree with
the guidance it is still important to be able to reproduce the Scoping Plan estimates. I tried to reproduce
the cumulative accounting for four different periods: 5 years, 10 years, 15 years, and over the entire
period 2021 to 2050.
• If the annual benefits are incorrectly accumulated over five years, then the total avoided
economic impacts of damages caused by climate change range between $177.074 billion and
$191.381 billion for the three scenarios.
• If the annual benefits are incorrectly accumulated over ten years, then the total avoided
economic impacts of damages caused by climate change range between $342.407 billion and
$365.549 billion for the three scenarios.
• If the annual benefits are incorrectly accumulated over fifteen years, then the total avoided
economic impacts of damages caused by climate change range between $477.835 billion and
$505.976 billion for the three scenarios.
• If the annual benefits are incorrectly accumulated over the period 2021 to 2050, then the total
avoided economic impacts of damages caused by climate change range between $634.72 billion
and $672.443 billion for the three scenarios.
In my analysis the range of estimates falls outside the Scoping Plan $235 to $250 billion values as shown
below.
Summary of Alternate Value of Carbon Guidance Social Cost Benefits of GHG Reductions 2020 to 2050
Scenario 2

Scenario 3

Scenario 4

Social Cost Benefits of GHG Reductions - No Accumulated Values

$ 35,916

$ 35,796

$ 39,115

Social Cost Benefits of GHG Reductions - 5-yr accumulation

$ 177,074

$ 176,662

$ 191,381

Social Cost Benefits of GHG Reductions - 10-yr accumulation

$ 343,131

$ 342,407

$ 365,549

Social Cost Benefits of GHG Reductions -15-yr accumulation

$ 480,197

$ 477,835

$ 505,976

Social Cost Benefits of GHG Reductions -Accumulate Entire Period

$ 639,537

$ 634,720

$ 672,443

Conclusion
The avoided economic impacts of damages caused by climate change provide the largest societal
benefits for GHG emission reductions in the Scoping Plan. The Scoping Plan does not clearly explain that
the Integration Analysis values used for this calculation trade off the welfare of the present generation
for the benefit of 11 future generations by its unique choice of the discount value and that those
benefits mostly accrue to jurisdictions outside of New York. The Scoping Plan has also contrived to
manipulate these “benefits” by using unconventional emissions and accounting techniques.

Despite all this suspect benefit manipulation the benefits do not out-weigh the costs. In order to
increase the societal benefits, the Scoping Plan artificially increases the benefits by counting them
multiple times. In the Societal Benefits of New York GHG Emission Reductions and Scoping Plan
Scenarios table the maximum societal benefit of the Climate Act is calculated by multiplying the baseline
1990, maximum 2005, and the most recent 2019 emissions by the 2021 NY value of carbon ($127 per
ton). The societal benefit of the Climate Act section of the table shows that the maximum benefits if all
the emissions were eliminated in 2021 range from $46.670 and $56.402 billion. Those values represent
the benefits of reducing those GHG emissions on future global warming impacts including those on
agriculture, energy, and forestry, as well as sea-level rises, water resources, storms, biodiversity,
cardiovascular and respiratory diseases, and vector-borne diseases (like malaria), and diarrhea
calculated out to 2300. It is obviously incorrect to claim that the 2021 reduction benefits could also be
counted in 2022 and other years over some arbitrary lifetime. Using the lifetime approach someone
who lost 10 pounds five years ago and kept it off can claim that they lost 50 pounds. When just this
over-counting error is corrected, the total societal benefits range between negative $74.5 billion and
negative $49.5 billion.
Finally, I have questions about the methodology. The Integration Analysis resources do not include
explicit spreadsheet documentation for the Scoping Plan value of carbon estimates that address my
specific questions. Using the available information, I am unable to reproduce Integration Analysis
numbers. The Climate Action Council and the Scoping Plan should provide spreadsheet documentation
for all the numbers in the Scoping Plan. Many of the figures in the document are supported by this type
of information but a surprising number do not.
-----------------------------------------------------------------------------------------------------------------------------------------I am submitting this comment on the calculation of Greenhouse Gas (GHG) emission reduction benefits
for avoiding future global warming impacts because I have the background and experience to know that
this law is ill-conceived and a danger to the health and welfare of the citizens of New York. I have
written extensively on implementation of the Climate Act because I believe the ambitions for a zeroemissions economy outstrip available technology such that it will adversely affect reliability and
affordability, risk safety, affect lifestyles, will have worse impacts on the environment than the
purported effects of climate change in New York, and cannot measurably affect global warming when
implemented. The opinions expressed in this post 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.
Sincerely,
Roger Caiazza
Pragmatic Environmentalist of New York
NYpragmaticenvironmentalist@gmail.com
Liverpool, NY

