
Testimony of Marlo Lewis, Ph.D., Senior Fellow in Energy and Environmental Policy, 

Competitive Enterprise Institute 

 

Senate Budget Committee Hearing “Rising Seas, Rising Costs: Climate Change and the 

Economic Risks to Coastal Communities” 

 

March 1, 2023 

 

Chairman Whitehouse, Ranking Member Grassley, and honorable members of this Committee, 

thank you for the opportunity to present testimony on behalf of the Competitive Enterprise 

Institute (CEI) on the topic of today’s hearing, “Rising Seas, Rising Costs: Climate Change and 

the Economic Risks to Coastal Communities.” CEI is a non-profit public policy research 

organization dedicated to advancing individual liberty and free enterprise with an emphasis on 

regulatory policy. 

 

My testimony develops three main points. First, we should be skeptical about worst-case sea-

level rise projections. Second, emission reduction policies can provide no discernible protection 

from rising seas. Third, the best defense against damages from sea-level rise is sustained 

investment in adaptation, which is more likely to occur where governments prioritize economic 

growth rather than emission reduction.  

 

Reasons for Skepticism about Worst-Case Projections 

 

Implausible Emission Baselines 

 

In February of last year, the National Oceanic and Atmospheric Administration (NOAA) 

published a major report on sea-level rise.1 The report was a media splash. Headlines in the 

Washington Post, New York Times, and NBC News all had the same message point—sea levels 

along U.S. coastlines will rise one foot by 2050.2 

 

If we examine NOAA’s report, however, we immediately find reasons for skepticism. One foot 

of sea-level rise by 2050—or, as in NOAA’s chart, 0.31 meters (i.e., 31 centimeters)—is the high 

end of a projected range of sea-level rise in SSP5-8.5, the IPCC Sixth Assessment Report’s high-

end emissions scenario. The mid-range of SSP5-8.5 projection for 2050 is 25 centimeters.   

 

For those unfamiliar with this jargon, SSP stands for socioeconomic pathway. The number 8.5 

stands for 8.5 watts per square meter—the radiative forcing (warming pressure) exerted by the 

projected rise atmospheric carbon dioxide concentration by the year 2100. 
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Like its counterpart scenario RCP8.5 in the IPCC’s Fifth Assessment Report, SSP5-8.5 is a 

worst-case scenario. Both are implausible. As shown in this chart by Zeke Hausfather of the 

Breakthrough Institute and Glenn Peters of the CICERO Center for International Climate 

Research, midcentury carbon dioxide emissions in SSP5-8.5 are more than double those 

projected by the International Energy Agency (IEA) in its baseline emission scenarios (“current 

policies” and “pledged policies”). 

 

 
 

Source: Hausfather and Peters (2020)3 
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The next chart is by University of Colorado professor Roger Pielke, Jr. and University of British 

Columbia professor Glenn Peters. It shows that the potential range of emissions in SSP5-8.5 and 

RCP8.5 lie almost entirely outside the range of the IEA’s emission baselines. 

 

 
Source: Pielke Jr. and Ritchie (2021)4 

 

The next chart is by Kevin Rennert and his team at Resources for the Future (RFF). Annual 

carbon dioxide emissions in the new RFF baselines are less than half those projected by SSP5-

8.5 in 2050 and less than one-fifth those projected by SSP5-8.5 in 2100. 

 

 



4 
 

Source: Rennert et al. (2021)5 

 

Ever since 2010, the U.S. government’s Interagency Working Group (IWG) has used the average 

of five emission baselines from a 2009 Stanford Energy Modeling Forum study6 to estimate the 

social cost of carbon dioxide. The average of the five baselines over the 300-year 2000-2300 

analysis period is 17,195 gigatons of carbon dioxide. The average of the new RFF baselines is 

5,000 GtCO2—less than one-third of old baselines. 

 

Here are the baselines underpinning the IWG’s 2010, 2013, 2016, and 2021 technical support 

documents (TSDs) on the social cost of carbon/greenhouse gases: 

 

 
 

Source: Electric Power Research Institute (2014)7 

 

Here is a chart comparing the new RFF mean emission baseline projection to the five scenarios 

used in U.S. Government social cost estimates. 

 

 
 

Source: Kevin Rennert (December 2, 2022) 
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Significantly, the EPA’s recent draft report on the social cost of greenhouse gases proposes to 

replace the older baselines with the RFF mean baseline.8 In other words, the EPA implicitly 

acknowledges that SSP5-8.5 is a highly-inflated emissions scenario. It proposes to use the RFF 

mean baseline in social cost estimation. Compared to SSP5-8.5, the RFF baseline projects less 

than half the carbon dioxide emissions in 2050 and less than one-fifth the emissions in 2100. 

 

Of the IPCC’s four main SSPs, the RFF’s mean CO2 baseline is close to SSP2-4.5. In NOAA’s 

chart, the mean SSP2-4.5 sea-level rise projection for 2050 is 21 centimeters or 8.2 inches, not 

one foot.  

 

 
 

You may be wondering how the official baselines could be so far off, for so long. SSP5-8.5 was 

calibrated to match the forcing scenario of the high-end representative concentration pathway, 

RCP8.5, in the IPCC’s 2013 Fifth Assessment Report. RCP8.5 itself derives from an earlier 

scenario (A2r) from the IPCC’s 2007 Fourth Assessment Report. The A2r scenario assumes coal 

is the increasingly affordable backstop energy of the global economy throughout the 21st 

century.9 Specifically, the socioeconomic projection underpinning RCP8.5 assumes global coal 

consumption increases almost ten-fold from 2000 to 2100.  

 

 
  

Source: Riahi et al. 2011. 



6 
 

There is no evidence anything like that is happening or will happen. The same governments that 

joined the Paris Agreement would have to collude to make burning coal a collective global 

priority. 

 

Using Google Scholar, Pielke, Jr. and Ritchie find that from the beginning of 2000 through mid-

June 2021, climate researchers published 7,200 papers using RCP8.5 and 1,500 using SSP5-

8.5.10 The academic consensus in favor of using those scenarios in climate research may well 

have been 97 percent! That consensus is crumbling, which is great news because those scenarios 

have needlessly alarmed the public and distorted both climate science and policy deliberation. 

 

Hot Models 

 

As mentioned, NOAA’s mid-range SSP2-4.5 sea-level rise estimate is 8.2 inches by 2050. Even 

that may be an exaggeration. The IPCC’s Sixth Assessment Report (AR6) uses the CMIP6 

generation of climate models to project warming and sea levels from various SSPs.11 The CMIP6 

models on average are tuned hotter than the CMIP5 models used in the IPC’s Fifth Assessment 

Report (AR5). And the AR5 models already hindcast more than twice the observed warming in 

the tropical troposphere since 1979.12  

 

 
 

Source: Christy 2017. Solid red line—average of all the CMIP-5 climate models; Thin colored 

lines—individual CMIP-5 models; solid figures—weather balloon, satellite, and reanalysis data 

for the tropical troposphere. 

 

About one-third of the AR6 models have higher equilibrium climate sensitivities than any model 

in the AR5 ensemble.13 Equilibrium climate sensitivity (ECS) is the term used to describe how 

much warming will occur after the climate system has fully adjusted to a doubling of CO2 

concentrations.  
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Source: Hausfather 2020. The CMIP6 model suite. Models warmer than the warmest CMIP5 

versions are in yellow. 

 

In a 2022 article in Nature, Zeke Hausfather and three co-authors caution that a subset of the 

CMIP6 models are “too hot” and produce warming projections “that might be larger than that 

supported by other evidence.”14 

 

For example, Zhu, Poulsen, and Otto-Bliesner (2020) ran the CESM2 model with an emission 

scenario in which CO2 concentrations reach 855 parts per million (ppm) by 2100. The model 

produced a global mean temperature “5.5°C greater than the upper end of proxy temperature 

estimates for the Early Eocene Climate Optimum.”15 That was a period when CO2 concentrations 

of about 1,000 ppm persisted for millions of years.16 Moreover, the CESM2 tropical land 

temperature exceeds 55°C, “which is much higher than the temperature tolerance of plant 

photosynthesis and is inconsistent with fossil evidence of an Eocene Neotropical rainforest.”17 

 

In AR5 and previous IPCC reports, the IPCC “simply used the mean and spread of models to 

estimate impacts and their uncertainties”—a method dubbed “model democracy” because each 

model counts equally with every other. To address the “hot model” problem, AR6 authors 

decided to apply weights to the models before averaging them.18  

 

While “weighting” avoids the embarrassment of giving an equal vote to an outlandish model like 

CESM2, it does not correct the basic methodological flaw—the IPCC’s reliance on errant 

models. All CMIP6 models overestimate observed warming in the troposphere, the atmospheric 

layer where the vast majority of the anthropogenic greenhouse effect occurs. More importantly, 

in the tropical mid-troposphere, the region best suited to measure anthropogenic changes in the 

greenhouse effect,19 the CMIP6 models overshoot observed warming by more than a factor of 

more than two.20 
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Source: John Christy. CMIP 6 models vs. observations.  

 

Accordingly, it is reasonable to surmise that global sea levels will rise less than 8.2 inches by 

2050.  

 

My late colleague Dr. Patrick Michaels often observed that when meteorologists forecast the 

weather, they use the model or models with proven skill, not the average of all models regardless 

of their track records. He therefore recommended that federal agencies take a reasonable 

emission scenario, such as SSP2-4.5, and run it with a model that accurately hindcasts warming 

in the tropical troposphere. As it happens, only one model has done so—the Russian INM-CM4, 

one of the CMIP5 models used in AR5. 
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Source: Christy and McNider (2017). Pressure-level temperature trends (1979-2016) for the 

tropical atmosphere as measured by four radiosonde datasets (circles with square as average, 

UVienna is average of two datasets) and 25 modeling groups (dotted, dashed and solid lines, 

mean is black line) used in IPCC AR5. 

 

I heartily encourage Chairman Whitehouse and Ranking Member Grassley to invite NOAA, the 

EPA, or another federal agency to conduct the experiment. 

 

Emission Reduction Policies Won’t Hold Back the Seas 
 

It is ironic that sea-level rise projections like those NOAA’s 2022 report are used to sell emission 

reduction policies. In the news cycle, NOAA oceanographer Harold Sweet told the Post that 

even if the world moves swiftly to curb emissions, the trajectory of sea-level rise “is more or less 

set over the next 30 years.” Similarly, NOAA administrator Nick Spinrad told the Times that 

roughly the same amount of sea-level rise will occur “no matter what we do about emissions.” 

 

Let’s break that down a bit. Here again are NOAA’s warming and sea-level rise projections: 

 

 
 

 

According to the IPCC, limiting warming to 1.5°C would require the entire world to achieve 

NetZero emissions by 2050.21 If SSP5-8.5 is the baseline trajectory, achieving global NetZero by 

2050 would reduce sea-level rise in 2050 by 7 centimeters—2.8 inches. If SSP2-4.5 is the 

baseline, then achieving global NetZero would reduce sea-level rise by 3 centimeters or 1.1 

inches. 

 

Achieving global NetZero by 2050 is infeasible, as there are too many nations whose urgent 

energy priority is not emission reduction but gaining access to electricity and obtaining enough 

commercial energy to eradicate poverty and support development.22  

 

The Paris Agreement’s goal of global NetZero by the 2070s is only slightly less unrealistic. It 

assumes industrialized countries like the United States lead the way and achieve NetZero by 

2050. However, the economic burdens would be crushing and, thus, politically unsustainable.  

 

Most economists regard carbon taxes as a more economically-efficient emission-reduction tool 

than the usual potpourri of regulatory mandates, subsidies, and keep-it-in-the-ground restrictions 

on fossil-energy exploration, production, and transport. A recent Heritage Foundation study uses 

a clone of the U.S. Energy Information Administration’s National Energy Modeling System 
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(NEMS) to project the economic impacts and emission reductions from seven alternative 

revenue-neutral carbon taxes, with per-ton prices ranging from $35 to $300.23 Not even the $300 

per ton carbon tax comes close to achieving NetZero emissions by 2050. Instead, it reduces 

emissions to 44 percent of 2005 levels in 2030 and 47 percent in 2040, with little if any 

additional reduction thereafter.  

 
Nonetheless, the $300 per ton carbon tax has severe economic impacts, including: 

• An overall average reduction of more than 1.2 million jobs per year.  

• A peak employment reduction of more than 7.8 million jobs.  

• An average annual income loss for a family of four of $5,100.  

• A total income loss for a family of four exceeding $87,000 over the 18-year time 

horizon.  

• An aggregate GDP loss of over $7.7 trillion over the 18-year time horizon.  

• A rise in household electricity expenditures averaging 23 percent per year.  

So, how high must a carbon tax be to achieve NetZero by 2050, and at what cost? 

 

An August 2021 study in Nature Climate Change estimates that a carbon tax would have to 

reach $1,500 per-ton carbon tax to achieve 80 percent decarbonization by 2050. An even higher 

tax would be needed to achieve 95 percent decarbonization.24 

 

 
 

Source: Peng et al. (2022). Per-ton price of 80% CO2 emission reduction, carbon tax vs. state 

policies. 
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The 95-percent reduction in U.S. CO2 emissions would cost a pretty penny: an estimated 11.9 

percent of U.S. GDP in 2050. A Wall Street Journal article by Danish statistician Bjorn Lomborg 

puts it all in perspective: 

 

Total expenditure on Social Security, Medicare, and Medicaid came to 11.6 percent of 

GDP in 2019. The annual cost of trying to hit Mr. Biden’s target will rise to $4.4 trillion 

by 2050. That’s more than everything the federal government is projected to take in this 

year in tax revenue. It that translates into a $4.4 trillion annual carbon tax, which breaks 

down to $11,300 per person per year, or almost 500 times more than the majority of 

Americans is willing to pay.25 

 

 
Source: Lomborg, WSJ, October 14, 2021 

 

Relevance to today’s hearing? Achieving net-zero U.S. emissions by 2050 would reduce sea 

levels by less than global NetZero, which, even assuming the dubious CMIP6 climate sensitivity 

estimates, would avert only 1.1 inches of sea-level rise by 2050 under the reasonably realistic 

SSP2-4.5 emission scenario. Few Americans think it is worth spending up to $11,300 annually to 

avert less than one inch of sea-level rise 30 years from now.  

 

Indeed, it is doubtful Americans would long tolerate the costs imposed by smaller carbon taxes, 

especially if they compare the costs to the potential climate-related benefits. Using the EPA’s 

climate policy model known as MAGICC,26 the aforementioned Heritage study estimates that 

even complete and instantaneous elimination of U.S. carbon dioxide emissions would avert only 

0.2°C of warming by 2100 (assuming a mid-range—3°C—climate sensitivity). The reduction in 

global warming and sea levels from any U.S. emission reductions feasibly achieved by 2050 

would likely be undetectable. 
 



12 
 

 
Source: Dayaratna et al. (2022). The climate impact of eliminating CO2 emissions from fossil 

fuels completely under different climate sensitivity assumptions. If ECS is 3°C, global 

temperatures decrease 0.2°C by 2100.    

 

Economic Growth Is the Best Climate Policy 

 

If climate change were a global ecological and economic crisis, we would expect to find 

evidence of declining health and well-being over the past 50 to 70 years. Instead, we find 

dramatic improvements in global life expectancy,27 per capita income,28 food security,29 crop 

yields,30 and various health-related metrics.31 Recent years have seen a surge disease mortality 

and displaced persons, but the causes (COVID-19, the Ukraine War, dysfunctional statist 

economies) had nothing to do with climate change. 
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Of particular relevance, the number of climate-related deaths per decade has declined by 96% 

since the 1920s.32 This spectacular decrease in aggregate climate-related mortality occurred 

despite a fourfold increase in global population. The individual risk of dying from extreme 

weather events declined by 99.4% over the past 100 years.33 That is an impressive testament to 

humanity’s remarkable capacity for adaptation. Such adaptations would not have occurred, 

however, had government policies prevented people from developing and using affordable, 

abundant, and scalable energy from fossil fuels to master climate-related risks.34 

 

 
 

Source: Bjorn Lomborg.35  

 

We often hear that the weather is becoming increasingly destructive. In most cases (for example, 

hurricanes) that is an illusion due to a failure to adjust (“normalize”) weather-related damages for 

increases in exposed wealth and population.36 

 

What matters from a sustainability perspective is relative economic impact—climate-related 

damages as a share of GDP. Weather-related loss rates per exposed GDP declined nearly five-

fold from 1980–1989 to 2007–2016.37 That progress occurred in both low-middle and high-

middle income countries, and with respect to all forms of damaging weather. In the case of 

coastal floods, the greatest reductions in climate vulnerability were achieved by low-income 

countries. 
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Source: Formetta and Feyen (2019). 

 

Some of you may wonder: What if SSP5-8.5 turns out to correct, CMIP6 climate sensitivity is 

correct, and sea-levels rise six feet by 2100, as some scientists warn? Would that make the 

pursuit of NetZero a sound policy path? No, it would not. 

 

Even in the improbable worst case of an RCP8.5 warming that increases sea levels six feet by 

2100, prudent adaptive measures could dramatically reduce the relative economic impact and 

number of flood victims to the point where people are much better off than they are today.38  

 

As Bjorn Lomborg explains in his review of Hinkel et al. (2014), a study published by the 

National Academy of Sciences, six feet of sea-level rise could cost $55 trillion (5.3% of GDP) or 

even $100 trillion (11% of global GDP) in 2100 if people do nothing more than maintain current 

sea defenses. But societies are unlikely to put up with ineffective protections year after year, 

decade after decade.39  

 

Here’s what happens if societies invest in coastal protections to keep ahead of rising seas. 

Annual flood costs increase from $11 billion in 2000 to $38 billion in 2100. Similarly, annual 

dike costs increase from $13 billion to $48 billion. However, Lomborg notes, the global 

economic impact of coastal flooding actually declines from 0.05% of GDP to 0.008%. Moreover, 

the number of people experiencing coastal flood damages declines by more than 99%—from 3.4 

million in 2000 to 15,000 in 2100—a 99 percent reduction in flood victims.40  
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Source: Bjorn Lomborg, adapted from Hinkel et al. (2014).41 

 

Conclusion 

 

The key takeaways are as follows. 

 

First, we should be skeptical about worst-case sea-level rise projections. Such estimates derive 

from warm-biased models run with warm-biased emission scenarios. They are methodological 

sandcastles.   

 

Second, emission reduction policies can provide little if any discernible mitigation of sea-level 

rise in the policy-relevant future—the next 30 years—and perhaps not even by 2100. Measuring 

the actual reduction in sea-level rise economic impacts would be even more difficult. 

 

Third, the best defense against sea-level rise is sustained investment in adaptation. Mankind’s 

amazing and ongoing mastery of climate-related risks owes almost entirely to increasing wealth 

and technological capabilities. Fossil fuels remain critical to sustaining such progress. 

 

As energy scholar Alex Epstein puts it, human beings using fossil fuels did not take a naturally 

safe climate and make it dangerous; rather, they took a naturally dangerous climate and made it 

much safer. 

 

Thank you again for the opportunity to present testimony. I would be happy to address your 

questions. 
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