Scoping Plan Costs and Benefits White Paper
The Climate Leadership and Community Protection Act Scoping Plan claims that “The cost of inaction
exceeds the cost of action by more than $90 billion”. However, the benefit claims are poorly
documented, misleading and the largest benefit is dependent upon an incorrect application of the value
of carbon. This document describes the Scoping Plan benefit claims and explains how the value of
carbon is used incorrectly.
Summary
The Scoping Plan claims net benefits range from $90 billion to $120 billion. The Plan describes health
benefits totaling $165 to $170 billion due to improvements in air quality, increased active transportation
($39.5 billion), and energy efficiency interventions in LMI homes ($8.7 billion). The benefit claims are
not documented well enough to confirm those estimates but they appear to be biased high. The
claimed benefits for the avoided cost of GHG emissions range between $235 and $250 billion. However,
Climate Act guidance incorrectly calculates avoided GHG emissions benefits by applying the value of an
emission reduction multiple times. When the multiple-counting error is corrected, the avoided carbon
damage benefits range from negative $74.5 to negative $49.5 billion.
The Scoping Plan air quality improvement benefits range between $100 billion and $103 billion for the
low values and the high values range between $165 billion and $172 billion. These benefits are due to
an air quality improvement for PM2.5 of 0.35 µg/m3 that is supposed to “avoid tens of thousands of
premature deaths, thousands of non-fatal heart attacks, thousands of other hospitalizations, thousands
of asthma-related emergency room visits, and hundreds of thousands of lost workdays”. However, the
modeled impacts rely on a linear no-threshold model. The observed reduction in New York City since
2005-2007 is 5.6 µg/m3 and that is 16 times higher than the projected decrease due to the Climate Act.
Using the linear no-threshold model that means that we should be able to observe sixteen times tens of
thousands of premature deaths, sixteen times thousands of non-fatal heart attacks, sixteen times
thousands of other hospitalizations, sixteen times thousands of asthma-related emergency room visits,
and sixteen times hundreds of thousands of lost workdays. When the Scoping Plan verifies that these
reductions have been observed I will accept these benefits.
The Scoping Plan admits that the health benefits from increased active transportation “should be
considered a first-order approximation of the benefits of increased active transportation”. The active
transportation health theory claims that as people are forced out of their personal vehicles some will
switch to walking and biking. Those activities are healthier so there is a benefit. However, the analysis
was conducted at the state level, rather than modeling changes in walking and biking activity due to
changes in vehicle miles traveled within counties or individual communities. Because the actual number
of places where this strategy could actually encourage more walking and bicycling to work is small
relative to the state as a whole, the $39.5 billion health benefit claim is far too high.
Upon examination the majority of the health benefits from energy efficiency interventions in Low and
Middle Income (LMI) homes are the result of “non-energy interventions”. The Climate Act intends to
transform the energy sector so it is disingenuous to claim health benefits not directly related to energy
efficiency programs themselves. Of the $8.7 billion in benefits claimed $3 billion is due to reduction in
asthma-related incidents resulting from better ventilation not directly due to energy efficiency. The

$2.4 billion in benefits from reduced trip or fall injuries and reduced carbon monoxide poisoning
benefits are non-energy interventions and should not be claimed as benefits for GHG emission reduction
programs.
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 emission reductions. The Climate Act Scoping Plan manipulates the emissions, the
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. I maintain that 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 the over-counting error is corrected,
the total societal benefits range between negative $74.5 billion and negative $49.5 billion.
The remainder of this report documents the findings in this summary.
Scoping Plan Cost Benefit Findings
Section 10.3 in the Scoping plan states:
The integration analysis assessed the benefits of avoided GHG emissions, health co-benefits, and
resource costs for Scenario 2: Strategic Use of Low-Carbon Fuels, Scenario 3: Accelerated Transition
Away from Combustion, and Scenario 4: Beyond 85% Reduction (Figure 12). There are three key
findings from this assessment:
• The cost of inaction exceeds the cost of action by more than $90 billion. There are
significant investments required to achieve Climate Act GHG emission limits, accompanied
by even greater external benefits and the opportunity to create hundreds of thousands of
jobs.
• Net benefits range from $90 billion to $120 billion. Improvements in air quality, increased
active transportation, and energy efficiency interventions in LMI homes generates health
benefits ranging from approximately $165 billion to $170 billion. Reduced GHG emissions
avoids the economic impacts of damages caused by climate change equaling approximately
$235 to $250 billion. The combined benefits range from approximately $400 billion to $420
billion.
• Net direct costs are small relative to the size of New York’s economy. Net direct costs are
estimated to be 0.6% to 0.7% of GSP in 2030, and 1.4% of GSP in 2050.

This document addresses the benefits claims. It is important to note that at the time of this writing that
there is no breakdown of the costs and benefits in sufficient detail to enable analysis of the numbers.
For example, the emission reductions, the value of carbon used, and the lifetime of the projects are not
provided to reproduce the avoided GHG benefits in Figure 12.

Scoping Plan Costs
Chapter 10 – Benefits of the Plan describes the costs and benefits in the Integration Analysis. It notes
that the Integration Analysis quantifies the costs and benefits of the mitigation scenarios:
The quantified benefits include the value of avoided GHG emissions and avoided health impacts;
Cost categories include annualized capital, operations, and maintenance cost for infrastructure
(such as devices, equipment, generation assets, and transmission and distribution) and annual
fuel expenses by sector and fuel (conventional or low carbon fuels, depending on scenario
definitions)144.
There are issues associated with the Scoping Plan assessment. Both the costs and benefits are societal
estimates. There are no guesses of the direct costs to consumers or rate-payer impacts. Similarly, the
benefit values are to society and do not directly offset the ultimate costs to consumers.
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This analysis does not natively produce detailed locational or customer class analysis, but those may be
developed through subsequent implementation processes. More specificity is needed around individual proposals
in order to determine the impact on specific customers. The Council recommends that as proposals are advanced
with additional implementation details, a complete consumer benefit-cost impact be performed to show the
impact and inform program design prior to full implementation.

The following Sectoral Coverage for Cost figure from the Integration Analysis (also included in the
Scoping Plan) describes the costs included for each sector. The costs listed are direct costs. For
example, incremental capital and operating transportation investments cover the direct cost but not the
transactional costs such as the additional interest cost for a more expensive electric vehicle loan.
Thomas Tanton notes that direct costs for “constructing and implementing an “all-electric” grid will
require consideration of two other significant costs: stranded assets and deadweight losses”. He
describes stranded assets as the components of the natural gas system that are discarded before their
useful life is over. Deadweight losses are “losses that occur when a beneficial good or service is not fully
realized because of artificial scarcity, a tax or subsidy, or other government action”. He goes on to
explain that they are “costs imposed when one party transfers to another party something the second
party doesn’t value or views as a negative” and gives an example is the intermittency of wind and solar,
if the second party values on-demand energy.
In addition, there are analytical choices that could affect costs such as the number of each type of
electric vehicle charging systems. The Scoping Plans includes cost estimates for zero-carbon firm
resource technology that has not been deployed at the scale necessary to maintain reliability and is still
under development. Although there are spreadsheet tables that document many of the figures, nothing
similar is available that describes how the cost numbers were derived. The Scoping Plan estimates that
the net present value of net direct costs in Scenario 2, Scenario 3, and Scenario 4 are in the same range
due to uncertainty (~$300 billion) and are primarily driven by investments in buildings and the electricity
system.
Scoping Plan Benefits
The Scoping Plan estimates societal health benefits and avoided economic damages caused by climate
change as a result of GHG emission reductions. Improvements in air quality, increased active
transportation, and energy efficiency interventions in low- and middle-income homes generates health
benefits ranging from approximately $165 billion to $170 billion. Reduced GHG emissions avoids the
economic impacts of damages caused by climate change equaling approximately $235 to $250 billion.
The combined benefits range from approximately $400 billion to $420 billion.

Air Quality Health Benefits
The primary health benefits are associated with improvements in air quality due to reduced combustion
and associated emissions. According to Scoping Plan Appendix G: Section II, 1.1 Health Analyses
Approach Overview:
The air quality analysis applied EPA’s CO Benefits Risk Assessment (COBRA) Health Impacts
Screening and Mapping Tool, customized with detailed inputs specific to New York State and the
scenarios analyzed, to evaluate air quality and ensuing public health outcomes at the county
level. COBRA evaluates ambient air quality based on emissions of direct fine particulate matter
(PM2.5) and its precursors (sulfur dioxide (SO2), volatile organic compounds (VOC), and nitrogen
oxides (NOX)) and the ensuing changes in annual average total PM2.5 concentrations. The results
include 12 different health outcomes, such as premature mortality, heart attacks,
hospitalizations, asthma exacerbation and emergency room visits, and lost workdays.
The following paragraph from Scoping Plan Appendix G: Section II summarizes the fundamental
assumption for the health impacts:
Nevertheless, the health impact functions included in COBRA were developed from a specific
population exposed to specific levels and compositions of PM2.5, and conditions in NYS have

changed since these functions were developed. For example, the health impact function from
the Krewski study was based on examining mortality impacts from 500,000 people in 116 U.S.
cities between 1980 and 2000. The levels and compositions of PM2.5 have decreased
substantially since 2000, as discussed above, with sharp declines in ammonium sulfate, making
ammonium nitrate and secondary organic aerosols relatively more important components of
PM2.5 However, the synthesis of the research into PM2.5 impacts on public health conducted for
EPA’s draft Integrated Science Assessment for Particulate Matter indicates that the
literature provides evidence that the health impact functions may be linear with no threshold
below which reductions in exposure to PM2.5 provides no benefits. In other words, even though
PM2.5 concentrations have been reduced in NYS in the time since the health impact functions
were developed, the evidence suggests that the functions can adequately estimate changes in
health impacts even at relatively low levels of PM2.5 Similarly, EPA’s draft Integrated Science
Assessment finds that the literature is unclear as to whether changes in the composition of
secondary PM2.5 species results in differential changes to health impacts. For this reason, this
health analysis, along with most other similar benefits analyses, uses the total change in PM2.5
concentrations to evaluate health impacts rather than looking separately at impacts by the
different PM2.5 species.
In brief, the Scoping Plan air quality health assessment depends on a linear no-threshold model.
Originally used for radiation assessment, in that context it suggests that each time radiation is deposited
in the susceptible target there is a probability of tumor initiation. Note, however, that its use in
radiation assessment is controversial. In my opinion, I don’t think it has been verified well enough to
justify its use here.
In particular, because there has been significant reduction in ambient concentrations of inhalable
particulates it could be verified if in fact the relationship is correct. For example, I did a post on claims
of inhalable particulates impacts in New York City. The New York City Department of Health and Mental
Hygiene’s (DOHMH) Air Pollution and the Health of New Yorkers report is often referenced and provides
a typical and consistent health benefit estimate from inhalable particulates using the linear no-threshold
model. The DOHMOH report concludes: “Each year, PM2.5 pollution in [New York City] causes more than
3,000 deaths, 2,000 hospital admissions for lung and heart conditions, and approximately 6,000
emergency department visits for asthma in children and adults.” These conclusions are for average air
pollution levels in New York City as a whole over the period 2005-2007.
The DOHMOH report specified four scenarios for comparisons (DOHMOH Figure 4) and calculated health
events that it attributed to citywide PM2.5 (DOHMOH Table 5). Based on their results the report notes
that:
Even a feasible, modest reduction (10%) in PM2.5 concentrations could prevent more than 300
premature deaths, 200 hospital admissions and 600 emergency department visits. Achieving the
PlaNYC goal of “cleanest air of any big city” would result in even more substantial public health
benefits.

The NYS DEC air quality monitoring system has operated a PM2.5 monitor at the Botanical Garden in New
York City since 1999 which provides inhalable particulate trends for New York City. I compared the data
from that site for the same period as the DOHMOH analysis relative to the most recent data available
(Table 1). The Botanical Garden site had an annual average PM2.5 level of 13 µg/m3 for the same period
as the report’s 13.9 µg/m3 “current conditions” city-wide average (my estimate based on their graph).
The important thing to note is that the latest available average (2018-2020) for a comparable three-year
average at the Botanical Garden is 7.4 µg/m3 which represents a 43% decrease. That is substantially
lower than the PlaNYC goal of “cleanest air of any big city” scenario at an estimated city-wide average of
10.9 µg/m3.
Based on years of developing and using models I prefer observed results any time as opposed to model
projections. In this instance I will have reservations regarding the Scoping Plan air quality health
benefits until such time that the projections are verified by comparing the observed health impacts
associated with the observed 43% decrease in inhalable particulate concentrations observed. Note that
the reduction in PM2.5 annual average concentrations in the Strategic Use of Low Carbon Fuels scenario
predicts at most a reduction in PM2.5 of 0.35 µg/m3. The observed reduction in New York City since
2005-2007 is 5.6 µg/m3.

Table 1: Data from Figure 4. Baseline Annual Average PM2.5 Levels in New York City (2005-2007) and DEC Measurement Levels in Comparison Scenarios
DOHMOH Air Pollution and the Health of New Yorkers report
Departments of Health
Averaging
and Mental Hygiene
Period
Current conditions 2005-2007
10% less than current 2005-2007
Lowest US Cities 2005-2007
Background
NYSDEC Monitoring

Annual Average
PM2.5 (ug/m3)
13.9 Source: United States Environmental Protection Agency Air Quality System (AQS)
12.5 Annual average concentrations reduced by 10%, calculated from USEPA AQS
10.9 Lowest annual average concentrations among the 9 US cities with greater than 1.000.000 residents.
1.0 Concentrations in U.S. Northeast assuming no anthropogenic emissions from sources within the U.S.

Botanical Garden 2005-2007

13.0 Site ID: 36-005-0083/0133

Botanical Garden 2016-2018

8.1 Site ID: 36-005-0083/0133

Botanical Garden 2018-2020

7.4 Site ID: 36-005-0083/0133

NYS DEC air quality monitoring
system
NYS DEC air quality monitoring
system
NYS DEC air quality monitoring
system

The Scoping Plan states: In all scenarios, air quality improvements can avoid tens of thousands of
premature deaths, thousands of non-fatal heart attacks, thousands of other hospitalizations, thousands
of asthma-related emergency room visits, and hundreds of thousands of lost workdays. The value of the
benefits by scenario are presented in Figure 3. The low values range between $100 billion and $103
billion and the high values range between $165 billion and $172 billion. The plan notes that the vast
majority of benefits would occur within New York but that some benefits occur downwind. Also note
that “A large portion of the projected benefits would result from reduced wood combustion”. The text
goes on to explain that “While the reduced wood combustion represents a small amount of the total
reduced fuel combustion, it has an outsized impact on particulate matter emissions, resulting in
substantially high benefits.”

Until such time that the Scoping Plan bases its PM2.5 health benefits on the observed health outcome
benefits observed from the reductions that have occurred, then I do not accept the health benefits
suggested in the Integration Analysis. Consider that the reduction in PM2.5 annual average
concentrations in the Strategic Use of Low Carbon Fuels scenario predicts at most a reduction in PM2.5 of
0.35 µg/m3 and this is supposed to “avoid tens of thousands of premature deaths, thousands of nonfatal heart attacks, thousands of other hospitalizations, thousands of asthma-related emergency room
visits, and hundreds of thousands of lost workdays”. The observed reduction in New York City since
2005-2007 is 5.6 µg/m3 and that is 16 times higher than that projected due to the Climate Act. Using the
linear no-threshold model that means that we should be able to observe sixteen times tens of
thousands of premature deaths, sixteen times thousands of non-fatal heart attacks, sixteen times
thousands of other hospitalizations, sixteen times thousands of asthma-related emergency room visits,
and sixteen times hundreds of thousands of lost workdays. I am particularly suspicious that there has
been this large an improvement in lost workdays.
Active Transportation Health Benefits
According to Scoping Plan Appendix G: Section II, 2.3 Health Benefits of Increased Active Transportation:
The potential value of the net reduction in the number of deaths, including the decrease in
deaths from increased physical activity and the increase in deaths from traffic collisions, is
estimated to be a NPV of $39.5 billion (2020 to 2050). As presented in Figure 22, the values

increase over the years as walking and cycling increases with the introduction of infrastructure
and other measures to encourage the use of these modes. Note that the projected decrease in
premature deaths from physical activity far outweighs the potential increase in deaths from
traffic collisions. Active transportation benefits are the same for the Low-Carbon Fuels and
Accelerated Transition scenarios.

The Scoping Plan admits that “the results of this analysis should be considered a first-order
approximation of the benefits of increased active transportation”. It is difficult to determine exactly
how the analysis conjured up $39.5 billion in benefits because the documentation is so sparse. A
primary source of documentation is a Power Point presentation to the Transportation Advisory Panel.
The presentation lacks information and context. We do know that the analysis was conducted at the
state level, rather than modeling changes in walking and biking activity due to changes in VMT within
counties or individual communities. This is a major flaw because smart planning changes to walking and
biking are a specific community outcome. In my opinion, the actual number of places where this
strategy could actually encourage more walking and bicycling to work is very small so their benefits are
too high.
One of the missing pieces of documentation is an update for the preliminary results of the New York
Clean Transportation Roadmap that was used as a primary reference. The following slide from the
Camus April 9, 2021 presentation incudes the Complete Streets simulated policy that appears to directly
address increased walking and biking to work. However, the Scoping Plan does not explain how these
policies are related to the active transportation programs in its plan. Moreover, there are numerical
inconsistencies in the components of the policy. For example, assuming that the New York City region
has 12.1% employees who walk or bike to work and that all the other regions have 0.7% who do so, then
the state-wide percentage is 5.6% which exceeds the 2050 goal for Mitigation Scenario 1. In addition, it
is not clear how the Figure 22 health benefits relate to the actual number of commuters affected by the
policies. There simply is not enough documentation available to reconcile the health benefit claims.

Energy Efficiency Health Benefits
According to Scoping Plan Appendix G: Section II, 2.4 Health Benefits of Residential Energy Efficiency
Intervention:
Health benefits in residential energy efficiency interventions are expected to result from several
factors listed in Table 1. These do not include all the potential benefits, but rather only those for
which sufficient study of benefits per intervention was available to apply to the New York
scenarios. Not included, for example, are benefits of indoor air quality associated with reduced
indoor combustion of gas for cooking. Indoor air quality improvements can be achieved during
such interventions by ensuring appropriate ventilation (often in cases where ventilation and
existing conditions were not appropriate prior to the intervention) combined with heat recovery
where needed. Crucial to this benefit is ensuring appropriate ventilation when tightening
building envelopes.

In many cases, benefits occur due to programs ensuring that associated measures are taken at
the same time, such as ensuring that carbon monoxide monitors are available where needed
and that weatherization does not happen prior to fixing existing conditions such as mold caused
by excess moisture in building envelopes and water leaks. Other indoor air quality
considerations not related to energy efficiency interventions may include humidity control and
filtration where appropriate.
The analysis was undertaken at high-level, applying the number of homes to average benefits
from the existing studies. Benefits were estimated only for LMI homes. There are likely also
benefits for higher income homes, but data to estimate those benefits is not available.
Benefits would be highly dependent on the structure of the interventions. Energy efficiency
programs differ based on whether they include appliance replacement, building shell retrofits,
or other non-energy interventions (such as installing carbon monoxide detectors).
Following the current practice in NYSERDA’s energy efficiency programs, the analysis assumes
that a range of non-energy measures would be included as appropriate in each case.
According to this description, the health-related co-benefits from energy efficiency interventions are
associated with associated measures and the structure of the interventions. The Climate Act intends to
transform the energy sector. It is disingenuous to claim the health benefits in the following table from
GHG emission reduction programs when the reality is that benefits include “non-energy interventions”.
There are five health-related measures for energy efficiency but only two are directly related to the
energy efficiency. Reduced thermal stress due to heat and cold account for $3.4 billion of the $8.7
billion benefits claimed. The reduction in asthma-related incidents ($3 billion in benefits) is due to
better ventilation not directly due to energy efficiency. The $2.4 billion in benefits from reduced trip or
fall injuries and reduced carbon monoxide poisoning benefits are non-energy interventions and should
not be claimed as benefits for GHG emission reduction programs.

Inventory Games
One way to increase Scoping Plan benefits is to increase the emissions inventory thereby creating more
“value” when they are reduced. This inventory does two and possibly three 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
but at the same time it makes the 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. I am not comfortable with the third inventory game. While it is clear that New York’s emission
factors for upstream methane emissions are higher than a recent National Renewable Energy
Laboratory (NREL) estimate, I am not comfortable saying that they are 40 times higher which is my
current estimate.
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 I have documented in 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. 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.
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 times 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.
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.

New York’s Flawed Avoided Cost of Carbon Benefits Methodology
Despite all the 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. I maintain that 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)”.
There are other problems with their approach. I asked Dr. Tol another question about using the social
cost of methane and he pointed out that “the social cost of carbon is an efficiency concept” so it is
inappropriate to use social costs in the way that New York is doing. He said that “If a cap is set, you
should not use the social cost of carbon. A cap violates efficiency.” I am not an economist and honestly
cannot claim to understand this argument but it is pretty clear that New York is pushing the envelope in
its use of the social cost of carbon.
This section shows how 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. I also showed that this manipulation was not sufficient to “prove” that
societal benefits were greater than the costs for the Scoping Plan mitigation scenarios so they 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.
The Scoping Plan claims that 2020-2050 societal benefits are greater than societal costs by between $90
and $115 billion. However, correcting the flawed Climate Act guidance incorrectly calculates benefits by
applying the value of an emission reduction multiple times. The Strategic Use of Low Carbon Fuels
scenario is estimated to have $310 billion in net direct costs, avoided carbon damage benefits of $235
billion, and health co-benefits of $165 billion so that the net benefit is $90 billion. However, when the
over-counting error is corrected, the avoided carbon damage benefit is only $70.5 billion so there is a
negative net benefit of $74.5 billion. The Accelerated Transition Away from Combustion scenario ends
up with a negative net benefit of $49.5 billion and the Beyond 85% Reductions scenario has a negative
net benefit of $64.5 billion.
The opinions expressed in this white paper 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.
Roger Caiazza
Pragmatic Environmentalist of New York Citizens Guide to the Climate Act
NYpragmaticenvironmentalist@gmail.com
(315) 529-6711

