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F O R E W O R D

Bending the Curve: 10 scalable solutions for 

carbon neutrality and climate stability
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have emitted 2 trillion metric tons 

2
) and other 

We are transitioning from climate 

With such alarming possibilities 

Climate change 
is real and it is 
happening now.



          5

4

used in refrigerants) and tropospheric 

carbon emissions through scaling 

4

s

s

2

begin to bend the temperature 

rapid reductions can be achieved 

full Bending the Curve

mitigate climate change that are 

of the solutions proposed here are 

(Climate and Clean Air Coalition, United 
Nations Environment Programme)

Simulated temperature change under various 
mitigation scenarios

 only

4
 only

4



    

some of the highest air pollution 

reduced levels of particles and gases 

 

consumption for the transportation 

 

 

environmental gains did not hurt 

gross domestic product of all states 

greenhouse gas emissions from 

automobile emission standards 

programs to reduce vehicle miles 

2
 

of climate change mitigation have 

climate and commerce have favored 

consistent and innovative policies 

innovative development and 

aggressive implementation of 

on command and control regulation 

to reduce carbon emissions from 

most comprehensive cap and trade 
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authors of this report and our 

corresponding goals for the state 

strategic planning to arrive at a 

anaerobic digester that is using food 

 

good practices and cooperating 

an agreement among subnational 

limit the increase in global average 
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1

reduction targets prescribed in solution 

 

2

Foster a global culture of climate 

action through coordinated public 

communication and education at local 

approaches to changing social 

T H E  S O L U T I O N S

3

religious leaders converge around 

and scholars from all academic 

initiating collaborative actions to 

4

Scale up subnational models  

of governance and collaboration 

5

businesses and individuals to reduce 

2

cap and trade or carbon pricing 

and enforcement mechanisms 

alternative approaches such as 

approach — although often at higher 

6

measures — such as rebates and 

portfolio standards — at high 

emissions sectors not covered 

political coalitions in favor of 



          

7

use of mature technologies such as 

solutions such as those described in 

 

2

8

innovations to accelerate the 

technologies are essential for meeting 

2

9

of available technologies combined 

biomass fuels and burning them 

10

reducing deforestation and 

 

of food produced and recover 

these measures has the potential  

 

2
 

and other greenhouse gases  

approved sustainable development 

for scaling these solutions to other states 

behavioral changes covered in solutions 

also are involved in research on solution 





          

• 

documents that treats mitigation 

of air pollution and climate 

produces greenhouse gases 

— also produces particles and 

accelerate solutions and gain 

bending the curve of all of these 

• 

fossil fuels causes both air 

pollution and climate changes 

that result in human illnesses 

 

• 

inherent in climate change 

population contributes about 

 

• 

an integrated approach that 

includes familiar goals for 

and innovative approaches 

and incentives to encourage 

attitudinal and behavioral 

of a culture of climate action 

participate in solving our 

• 

the fact that fundamental 

changes in human attitudes 

and each other are critical 

for bending the curve of air 

climate change from the local 

• 

fundamental importance of 

reach and engage diverse 

constituencies throughout  

 

 



    

 

• 

technologies to cut emissions 

refrigerant compounds are 

lost to outdoor pollution and 

3 million lives lost to indoor 

 

listed below.

• 

• 

• 

• 

• 

• 

• 

reduction in greenhouse gas 

• Set up calibrated monitoring 

public the bending of ambient 

concentration curves of all air 

Societal Transformation 

of this planet — Homo sapiens and all 

reasons that societal transformation 



 

coordinated public communication and education at 

• Promote coordinated information campaigns to 

inform choices available to strategic constituents:

 

• 

• 

of climate disruption and collective harm to the 

• 

• 

fostering collaborative action to mitigate climate 

• 

• 



    

Laudato Si’

Strategies for a solution demand an integrated 

national and international action.

• 

• National and subnational leaders must promote 

international action and cooperation in order for 

• 

and solutions that can replace fossil fuels and 

• 

addressing climate change and other pressing 



 

 

emissions.
• 

Pure regulation leaves policies susceptible to large 

• 

• 

• 

technologies that can bend the curve and protect 

environmental services to rural communities engaged 



    

2
 and other greenhouse gases in 

2

2
 and 25 percent from 

2
 from fossil fuels 

2
 to less than 

2

2

• 

• 

 

 

 

• 

• 

• 

•  

2

 

innovative technologies are essential for meeting the 

2

• 



 

• 

more research and development is needed to reduce 

• 

the increasing penetration of intermittent solar 

• 

• 

disincentives such as outdated and inappropriate 

of heat pumps in larger commercial buildings also is 

research and development to accomplish comparable 

• 

• 



    

such as nitrogen and phosphate 

reenter the environment to 

 

collecting solid biomass fuels and 

• 

measures for reducing methane 

 

 

and reported in UNEP WMO  

Report, 2011

from food that is not consumed. 

measures has the potential to reduce 

2
 and other 

 

• 

reduced deforestation and 

restoration of soil organic carbon 

• 

environmental services into 

• 

communities need to be part 

• 

2
 and other 

greenhouse gases emitted 

2
 as 

a greenhouse gas — is released 



 

TECHNOLOGICAL MEASURES FOR CURBING SLCP EMISSIONS

Measure Sector

4
 measures

4
 from ventilation air coal mines

unintended fugitive emissions from production of oil and natural gas fossil fuels

Waste management

4

from cattle and pigs

developing countries
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environment has stimulated ecologists and geologists to 

conditions that stimulated the development of human 

 

 

T H E  U R G E N C Y

The most imminent threat that 
can harm the entire planet and its 
inhabitants is climate change.

ANTHROPOCENE: GROWTH IN HUMAN ACTIVITIES 
(1880s to 1990s) Crutzen (2002)

World population

Urban population

Water use

Fish catch

Climate and Common Good, Statement
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2
 contributes 

greenhouse gases and particles in 

of these pollutants include fossil 

 

2
 

2

and contribute to atmospheric 

Between CO
2
 and other manmade greenhouse gases, 

we already have added enough heat to warm the 
planet by 2.3 degrees Celsius. The planet has already 
warmed by 0.9 degrees Celsius. About 0.8 degrees 
Celsius of this warming has been masked by air 

strict air pollution controls are adopted worldwide. 
Another 0.6 degrees Celsius is stored in the oceans; 
this will be released in the coming decades.

involves a complication due to air 

combustion emits sulfate and nitrate 

and nitrate particles have a net 

have seen from the build up of 



    

Unless we act within few years, 
2 degrees Celsius warming will 
be upon on us by 2050. Unlike 
in a game of chess played with 
a compassionate opponent, we 

when checkmate is imminent.

2

2
 

2

2

2

2

2

2
 

2
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The “fat tail,” when 
combined with the 
current 50 billion 
tons per year of 
emissions of warming 
pollutants, poses 
existential risks to 
civilizations and 
ecosystems alike. 

could be a little better than the 

can cause collapse of critical natural 

argue that our decisions should be 

A warming of 4 to 7.8 degrees 
Celsius can cause collapse of 
critical natural systems.
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over the past three decades are 

providing disturbing evidence of 

has raised concerns that continued 

can lead to crossing over tipping 

(Malte Humpert/The Arctic Institute)

Nonlinear feedbacks 
are kicking in and 
leading to climate 
disruptions and 
they largely are 
underestimated in 
most climate models.

the sun’s heat

2



 

D0 – Abnormally Dry

D1 – Moderate Drought

D2 – Severe Drought

D3 – Extreme Drought

D4 – Exceptional Drought

(Jacques Descloitres, NASA GSFC)

(David Miskus, NOAA/NWS/NCEP/CPC)

 

2

2

northern latitude permafrost and resultant increases in methane emissions are 

and atmospheric moisture

air holds about 7 percent more 





          

droughts and resource shortages 

change are being 
felt today and future 
projections represent 
an unacceptably 
high and potentially 
catastrophic risk to 
human health.

Lancet Commission  

June 2015

 

While the focus of climate change 

2
 from fossil 

fossil fuel combustion — also have 

devastating impacts on human lives 

• 3 million premature deaths 

originating from fossil fuel 

• 

disease and adverse birth 

• 

• 

from combustion of coal and 

 

and Gas

• 

• 

• 

• 

• 

• 

• 

diseases

• 

• 

• 

• 

• 

2
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2

problem is due to unsustainable 

that it is critical to bend the curve 

through transforming to carbon 

developing nations to leapfrog over 

use of fossil fuels to produce the 

• 

 

• Small island nations in the 

facing mass migration caused 

populations of more than 

than sudden catastrophic 

such climate migration could 

• 

• 

2
 and other greenhouse 

2

Such impacts mean that children 

 

 

 

 

the entire 7 billion became 

comparable to that of the top 

2
 emissions 
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Bending the Curve: 10 Scalable 

Solutions for Climate and Carbon 

Mitigation

Bending the Curve: 10 

Scalable Solutions for Carbon and 

Climate Neutrality

Bending 

the Curve: 10 Scalable Solutions for 

Carbon and Climate Neutrality
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Bending the Curve: 10 

Scalable Solutions for Carbon and 

Climate Neutrality

executive summary:

Trends:

Contribution of Working Group 

I to the Fifth Assessment Report of the 

Intergovernmental Panel on Climate 

Change,
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Climate Change 2014: 

Mitigation of Climate Change

Nature,

Decarbonizing Development: 

Three Steps to a Zero Carbon Future

Climate Change and Development

World Energy 

Outlook: Special Report Energy and 

Climate Change

World Energy Investment 

Outlook, Special Report

Pathways to Deep 

Decarbonization in the United States

Integrated Assessment of Black Carbon 

and Tropospheric Ozone

Science

Proceedings 

of the National Academy of Sciences

Ecosystems

Land Degradation and Development

Food Wastage 

Footprint: Impacts on Natural 

Resources Summary Report  

American 

Environmental Policy: The Failures 

of Compliance, Abatement and 

Mitigation

Climatic Change
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Fonna Forman

Firm behavior in climate change 

resources management and 

change legislative reform 
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