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Government Climate and Energy Actions, Plans, and Policies Must Be Based on 

a Maximum Target of 350 ppm Atmospheric CO2 and 1°C by 2100  

to Protect Young People and Future Generations 

 

 

Introduction 

 

Government climate and energy policies must be based on the best available climate science to 

protect our climate system and vital natural resources on which human survival and welfare depend, 

and to ensure that young people’s and future generations’ fundamental and inalienable human rights 

are protected.  

 

There are numerous scientific bases for setting 350 parts per million (ppm) by 2100 as the 

uppermost safe limit for atmospheric carbon dioxide (CO2) concentrations. Beyond 2100, 

atmospheric CO2 may need to return to below 300 ppm to prevent the complete melting of Earth’s 

ice sheets and protect coastal cities from sea level rise. 

 

Why 350ppm? 

 

First, Earth’s energy flow is out of balance. Because of a buildup of CO2 in our atmosphere, due to 

human activities, primarily the burning of fossil fuels and deforestation i, more solar energy is 

retained in our atmosphere and less energy is released back into spaceii. Returning CO2 

concentrations to below 350 ppm would restore the energy balance of Earth by allowing as much 

heat to escape into space as Earth retains, an important historic balance that has kept our planet in 

the sweet spot for the past 10,000 years, supporting stable sea levels, enabling productive 

agriculture, and allowing humans and other species to thrive.iii  

 

 
Figure 1 Relatively stable temperatures over the past 10,000 years. Graphic source: NOAA. 
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Second, the consequences of 1°C 

of warming are already visible, 

significant, and dangerous for 

humanity. Scientists believe we 

have a chance to preserve the 

large ice sheets of Greenland and 

Antarctica and most of our 

shorelines and ecosystems if we 

limit warming by the end of the 

century to no more than 1°C 

(short-term warming will 

inevitably exceed 1°C with a 

peak of ~1.3°C, but must not 

exceed 1°C for more than a short 

amount of time).  

 

 

Third, approximately 30% of CO2 emitted into the atmosphere is absorbed by the oceans causing 

the oceans to become more acidic. Marine animals, like corals, cannot tolerate the increased acidity 

and warming of ocean waters that result from increased CO2 levels. At today’s concentrations of 

CO2, now over 400 ppmiv, coral reefs are rapidly declining and will be irreversibly damaged if we 

do not quickly curtail emissions. Scientists believe we can protect marine life and prevent massive 

bleaching and die-off of coral reefs by rapidly returning CO2 levels to below 350 ppm. 

 

 

 

If we want our children and 

grandchildren to have a safe planet 

to live on, full of health and 

biodiversity rather than chaos and 

conflict, we will follow the best 

scientific prescription to restore 

Earth’s energy balance and avoid 

the destruction of our planet’s 

atmosphere, climate, and oceans. 

 

 

 

 

 

Figure 2 Flooding in Port Arthur, Texas on August 13, 2018 after Hurricane Harvey. 

Figure 3 Bleached coral from warmer ocean temperatures. 
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Why not 400ppm or 450ppm? 

 

A target of keeping global surface heating to 2°C or 1.5°C above pre-industrial temperatures, which 

equates approximately to an atmospheric CO2 concentration of 425-450 ppm, cannot be considered 

a safe target for present or future generations. That level of warming will result in irreversible 

climate destabilization, rapid sea level rise, and a planet largely inhospitable to human civilization.  

 

International politically recognized targets like 2°C or 1.5°C have not been, and are not presently, 

considered safe by climate or ocean scientists. Earth’s paleo-climate history demonstrates that 

climate impacts accompanying global warming of 1.5°C or 2°C or more would be irreversible and 

catastrophic for humanity. For example, the paleo-climate record shows that heating consistent with 

CO2 concentrations as low as 450 ppm may have been enough to melt almost all of Antarctica, 

resulting in a sea level many meters above today’s.v  

 

 

 

 
Figure 4 Antarctic melt water from the Nansen ice shelf. 
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Through measurements tracing back 400,000 years (figure below), the paleo-climate record shows 

that CO2 levels, temperature, and sea level all move together. For the first time in at least 400,000 

years, humans have caused CO2 levels to shoot off the chart (circled in red), rising 125 ppm above 

the highest levels of the past 400,000 years. For hundreds of thousands of years, CO2 levels 

naturally fluctuated between 180 and 280 ppm. The last time atmospheric CO2 levels were over  

400 ppm, the seas were 70 feet higher than they are today.vi vii viii  

 

 

 

 

 

The widely used IPCC models that illustrate a path to 450 ppm and a 2°C temperature increase do 

not take into account significant factors that will compound climate impacts. Most importantly, they 

do not include the slow feedbacks that will be triggered by a temperature increase of 2°C. ix 

 

 

Climate Feedbacks 

 

Slow feedbacks include the melting of ice sheets and the release of methane, a potent greenhouse 

gas, as the global tundra thaws.x
 
These feedbacks might show little change in the short-term, but 

can hit a point of no return, even at a 1.5°C or 2°C temperature increase, that will trigger 

accelerated heating and sudden and irreversible catastrophic impacts. For example, the Greenland 
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and Antarctic ice sheets “required millennia to grow to their present sizes. If ice sheet disintegration 

reaches a point such that the dynamics and momentum of the process take over, reducing 

greenhouse gases may be futile to prevent major ice sheet mass loss, sea level rise of many meters, 

and worldwide loss of coastal cities—a consequence that is irreversible for practical purposes.”xi 

 

 

 

 

 

These slow feedbacks are part of the inertia of the climate system, where “[t]he inertia causes 

climate to appear to respond slowly to this human-made forcing, but further long-lasting responses 

can be locked in.”xii Thermal inertia is primarily a result of the global ocean, which stores 93.4% of 

the excess energy caused by rising CO2 concentrations, and therefore perpetuates increased global 

temperature even after greenhouse gas emissions have declined.xiii 

 

Figure 5 Collapsed block of ice-rich permafrost along Drew Point, Alaska.
 



6 
 

 

 

 

 

 
Figure 1 Where does the excess heat go?  Most of it is absorbed into the oceans (light blue and dark blue) and only a small portion is 

heating up the land and atmosphere (red). Nuccitelli et al. (2012)xiv
 

 

 

 

The longer we wait to reduce global CO2 concentrations, the more thermal inertia will already be in 

play, and the more climate impacts will become unavoidable. 
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Dirtier Fossil Fuels 

 

 

 

 

 

 

 

 

 

 

 

1.5°C or 2°C targets would also result in extraction of dirtier fossil fuels that are more difficult to 

get to, meaning they use intensive mining processes and require more energy, more chemicals, and 

more water to extract. These exceptionally dirty fuels result in “more CO2 [emissions] per unit 

useable energy.”xv  

Figure 6 Extracting oil from the 

Athabasca oil sands requires forest 

removal, excavation of oil laden sand 

(seen here), and rinsing with water 

(heated by natural gas) to extract the 

oil. It is an energy intensive process.
 

Figure 7 Coal miners in Brazil. United Nations photo.
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Impaired Carbon Sequestration 

 

The 1.5°C or 2°C target also reduces the likelihood that the biosphere will be able to sequester CO2 

due to carbon cycle feedbacks and shifting climate zones.xvi As temperatures warm, forests burn and 

soils warm, releasing their carbon. These natural carbon “sinks” become carbon “sources” and a 

portion of the natural carbon sequestration necessary to drawdown excess CO2 simply disappear. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 The La Tuna Fire in September 2017 was the largest wildfire in Los Angeles history. 
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Sea Level Rise 

 

A temperature rise of 1.5°C or 2°C will not only lock in a further temperature increase due to 

thermal inertia, but it will also trigger irreversible impacts, including rapid sea level rise and species 

loss.xvii Most climate models represent sea level rise as a gradual linear response to melting ice 

sheets, but the historic climate record shows something very different. In reality, seas do not rise 

slowly and predictably but rather in quick pulses as ice sheets destabilizexviii. “[C]ontinued business-

as-usual CO2 emissions are likely to spur a nonlinear response with multi-meter sea level rise this 

century.”xix This sea level rise would occur at a pace that would not allow human communities or 

natural ecosystems to respond. 

 

 
Figure 9: Current sea level around Miami, Florida. Source: NOAA sea level rise viewer. 

Figure 10:  Six feet of sea level rise around Miami, Florida 



10 
 

2°C Sentences the Globe To 3°C…Or Worse 

 

An emission reduction target aimed at 2°C would “yield a larger eventual warming because of slow 

feedbacks, probably at least 3°C.”xx Once a temperature increase of 2°C is reached, there will 

already be “additional climate change ‘in the pipeline’ even without further change of atmospheric 

composition.”xxi Dr. James Hansen warns that “distinctions between pathways aimed at 1°C and 

2°C warming are much greater and more fundamental than the numbers 1°C and 2°C themselves 

might suggest. These fundamental distinctions make scenarios with 2°C or more global warming far 

more dangerous; so dangerous, we [James Hansen et al.] suggest, that aiming for the 2°C pathway 

would be foolhardy.”xxii This target is at best the equivalent of “flip[ping] a coin in the hopes that 

future generations are not left with few choices beyond mere survival. This is not risk management, 

it is recklessness and we must do better.”xxiii  

 

Importantly, the Intergovernmental Panel on Climate Change (“IPCC”) has never established nor 

endorsed a target of 2°C or 1.5°C warming as a limit below which the climate system will be 

stable.xxiv The 2°C figure was reached as a compromise between the emission reduction scenarios 

and associated risks summarized by Working Group I of the 2007 IPCC Fourth Assessment 

Report,xxv and because policy makers felt that it was politically achievable.xxvi As the IPCC makes 

clear, “each major IPCC assessment has examined the impacts of [a] multiplicity of temperature 

changes but has left [it to the] political processes to make decisions on which thresholds may be 

appropriate.”xxvii Neither 2°C nor 1.5°C warming above pre-industrial levels has ever been 

considered “safe” from either a political or scientific point of view.  

 

As the United Nations Framework Convention on Climate Change (“UNFCCC”) stated: “The 

‘guardrail’ concept, in which up to 2°C of warming is considered safe, is inadequate and would 

therefore be better seen as an upper limit, a defense line that needs to be stringently defended, while 

less warming would be preferable.”xxviii And according to a Coordinating Lead Author of the 

IPCC’s 5th Assessment Report, the 2°C “danger level” seemed:  

 

“Utterly inadequate given the already observed impacts on ecosystems, food, 

livelihoods, and sustainable development, and the progressively higher risks and 

lower adaptation potential with rising temperatures, combined with disproportionate 

vulnerability.”xxix 

 

The most recent IPCC synthesis of climate science confirms that additional heating of 1°C 

jeopardizes unique and threatened systems, including ecosystems and cultures.xxx The IPCC also 

warns of risks of extreme events, such as heat waves, extreme precipitation, and coastal flooding, 

and “irreversible regime shifts” with additional heating.xxxi 
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An IPCC report on the impacts of 1.5°C is slated for publication in the fall of 2018. It similarly 

concludes that allowing the globe to warm to 1.5°C will involve devastating impacts. The report 

states plainly that 1.5°C is not safe. 

 

 

450 ppm Does Not Protect Ocean Life  

Fortunately, oceans have the same scientific 

standard of protection as the atmosphere and 

climate system. Critically important ocean 

ecosystems, such as coral reefs, are severely 

threatened by present day CO2 

concentrationsxxxii and it is vitally important that 

atmospheric CO2 levels are reduced to below 

350 ppm in order to protect these and other 

ocean ecosystems.xxxiii,xxxiv No scientific 

institution, including the IPCC, has ever 

concluded that 2°C warming or 450 ppm would 

be safe for ocean life.
 
According to Dr. Ove 

Hoegh-Guldberg, one of the world’s leading 

experts on ocean warming and acidification and 

the Coordinating Lead Author of the oceans 

chapter of the 5th Assessment Report of the 

IPCC: 

 

 

 

 

“Allowing a temperature rise of up to 2°C would seriously jeopardize ocean life, and 

the income and livelihoods of those who depend on healthy marine ecosystems. 

Indeed, the best science available suggests that coral dominated reefs will 

completely disappear if carbon dioxide concentrations exceed much more than 

today’s concentrations. Failing to restrict further increases in atmospheric carbon 

dioxide will eliminate coral reefs as we know them and will deny future generations 

of children from enjoying these wonderful ecosystems”.xxxv 

 

 

Even the 2015 Paris Agreement backed off of making any assumptions that 2°C is a safe level of 

warming (though it did not state a maximum safe level of long-term warming).xxxvi To prevent 

further degradation or the eventual depletion of the oceanic resources, it is imperative that 

atmospheric CO2 concentrations be returned to below 350 ppm by the end of this century. 

 

Figure 10 Healthy coral like this would be threatened by 

warming of 1.5°C or 2°C. 
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Setting Safer Targets 

 

Because CO2 is the primary driver of climate destabilization and ocean warming and acidification, 

all government policies regarding CO2 pollution and CO2 sequestration should be aimed at reducing 

global CO2 concentrations below 350 ppm by 2100. Other greenhouse gases should be 

simultaneously reduced as much as possible and as rapidly as possible.  But time is running out. We 

can no longer afford to base greenhouse gas reduction targets, with tangible consequences for life 

and death, on politics rather than science.  

 

Today’s atmospheric CO2 levels are over 400 ppm and rising.xxxvii An emission reductions and 

sequestration pathway back to 350 ppm could limit peak warming to 1.3°C this century and 

stabilize heating at 1°C. 

 

Fortunately, it is still not only technically and economically feasible to return to those levels, but 

transitioning to renewable energy sources will provide significant economic and public health 

benefits and improve the quality of lives. 

 

 

 

 

Delayed Action Increases Cost and Risk 

 

There are two steps to reducing CO2 levels to 350 ppm by the end of the century: 1) reducing CO2 

emissions; and 2) sequestering excess CO2 already in the atmosphere. Had global CO2 emissions 

peaked in 2005, only a 3.5% per year reduction would have been necessary. If emissions had 

peaked in 2013, reducing global atmospheric CO2 to below 350 ppm by the end of this century 

would have required 6.8% per year reduction in CO2 emissions. xxxviii If global CO2 emissions 

peaked in 2017, the annual rate of reduction would be 9.2% per yearxxxix. In addition to the required 

emission reductions, 100 gigatons of CO2 must be sequestered through improvements in forestry 

and agricultural practices.xl 

 

Every single year of delay makes it harder and harder to protect a livable world for youth and future 

generations. It is imperative to establish emission limits that put states and nations around the world 

on a trajectory aimed at returning atmospheric CO2 to below 350 ppm. 
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It Is Technologically and Economically Feasible 

 

It is economically and technologically feasible to transition the entire U.S. energy system to a zero-

CO2 energy system within the next thirty years and to achieve emission reductions and levels of 

reforestation that return us to 350 ppm by 2100. All emissions of CO2 from combusting fossil fuels 

can be eliminated with technologies that are now available or reasonably foreseeable. This will 

result in other benefits such as improved health due to improved air quality. Nearly all regional and 

local air pollutants, such as high ozone and particulate pollution in cities, are due to fossil fuel 

combustion.xli 

 

 

 
 

 

 

Experts find that transitioning to a renewable 

energy system and phasing out fossil fuels by 

2050 will include a) building a zero-CO2 

emissions energy system, b) mitigating adverse 

effects on low income households, c) implement 

increasingly stringent energy efficiency 

standards, d) eliminate direct and indirect 

subsidies and other incentives for fossil fuel 

exploration, extraction, transportation, and 

combustion, e) invest in a vigorous and diverse 

research, develop and demonstration program, f) banning new coal-fired power plants and phasing 

out existing coal-fired power plants, g) transitioning to carbon-free state and local government 

operations, including almost all public buildings and government vehicle fleets by 2030, and  

h) adoption of a gradually increasing renewable portfolio standard for electricity until it reaches 

100% by about 2050.
  

Figure 11: Eliminate millions in annual federal subsidies for 

fossil fuels 
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Products and services already exist that enable new construction or retrofits that result in zero 

greenhouse gas buildings. We have the technology to meet all electricity needs with zero emission 

electric generation. We know how to achieve zero-emission transportation. We know the 

agricultural and forest practices that decrease greenhouse gas emissions and increase CO2 

sequestration.  

 

Furthermore, experts have already prepared plans for U.S. states as well as for over 100 countries 

that demonstrate the technological and economic feasibility of transitioning off of fossil fuels 

toward 100% of energy, for all energy sectors, from clean and renewable energy sources: wind, 

water, and sunlight by 2050.xlii 

 

If we establish greenhouse gas reduction targets that limit warming to 2ºC or even 1.5ºC, we are 

planning to fail. We must establish and achieve targets based on the best available science to return 

global CO2 concentrations to 350 ppm by 2100 in order to protect our vital natural resources and the 

constitutional rights of today’s youth and future generations.  
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