
GHG emissions, 2020 (Gt CO2)
Source: Trends in Global CO2 and Total Greenhouse Gas Emissions, 2021 Report (PBL Netherlands Environmental 

Assessment Agency, August 2022)

14.3 China

5.64 United States

3.52 India

2.21 Russia

1.26   Brazil

1.16   Japan

1.15   International transport

1.04   Indonesia

0.95   Iran

0.76   Saudi Arabia

0.75 Germany

0.71   Canada

0.71   Mexico



Emissions Projections for 2022

Global fossil CO2 emissions are projected to increase by 1.0% [0.1% to 1.9%] in 2022

The 2022 projections are based on preliminary data and modelling. 
Source: Friedlingstein et al 2022; Global Carbon Project 2022

https://doi.org/10.5194/essd-14-4811-2022
http://www.globalcarbonproject.org/carbonbudget/




Top emitters: Fossil CO2 Emissions per capita to 2021

Countries have a broad range of per capita emissions reflecting their national circumstances

Source: Friedlingstein et al 2022; Global Carbon Project 2022

https://doi.org/10.5194/essd-14-4811-2022
http://www.globalcarbonproject.org/carbonbudget/




Major flows from production to consumption

Flows from location of generation of emissions to location of
consumption of goods and services

Values for 2011. EU is treated as one region. Units: MtCO2

Source: Peters et al 2012

http://www.biogeosciences.net/9/3247/2012/bg-9-3247-2012.html














Sea surface temperatures
https://climatereanalyzer.org/clim/sst_daily/



https://zacklabe.com/antarctic-sea-ice-extentconcentration/
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Key International Climate Agreements

1987 – Montreal Protocol on Ozone-Depleting Substances

1988 – Creation of Intergovernmental Panel on Climate 

Change

1992 – UN Framework Convention on Climate Change

1997 – Kyoto Protocol

2009 – Copenhagen Climate Accord

2015 – Paris Climate Agreement

2021 – Glasgow Climate Pact



Kyoto Protocol Clean 

Development Mechanism 

projects





Agreement Reached in Paris (2015)











Rating Countries’ Climate  Policies and Actions

Climate Action Tracker
https://climateactiontracker.org/countries/









https://www.lse.ac.uk/granthaminstitute/wp-

content/uploads/2023/06/Global_trends_in_climate_change_litigation_2023_snapshot.pdf



Climate Cases in Sabin Center Database

March 2017 July 2020 December 2022

Total cases 884 1,550 2,180

US cases 654 1,200 1,522

Not US cases 230 350 659

Number of jurisdictions 24                      30 65





Types of U.S. Climate Cases Filed*

* Based on 1,591 cases in 
database as of May 18, 
2023. Some cases fall into 
more than one case 
category.

Clean Air Act, 12.1%

Endangered Species Act/Other 
Wildlife Protection, 12.4%

Clean Water Act, 4.1%

National Environmental Policy Act, 
22.6%

Freedom of Information Act, 5.5%

Other Federal Statutes, 12.3%

Constitutional Claims, 7.2%

State "Little NEPA" Claims, 16.3%

Other State Law Case Categories, 
16.4%

Common Law Claims, 2.0%

Public Trust Claims, 1.8%

Securities and Financial 
Regulation, 1.8%

Adaptation, 8.4%

Climate Change Protesters and 
Scientists, 3.6%

Trade, 0.1%









https://theconversation.com/more-than-two-dozen-cities-and-states-are-suing-big-oil-over-climate-change-they-just-got-a-
boost-from-the-us-supreme-court-205009





What’s Coming in City/State Litigation  
Against Fossil Fuel Companies

Motions to dismiss

In personam jurisdiction

Substantive

Discovery demands (both directions)

Motions to stay discovery pending disposition of 
motions to dismiss

More lawsuits

Third party claims (later)











Joseph Sax (1936-2014)













Juliana v. United States



Juliana v. US – relief sought

“Order Defendants to prepare and 

implement an enforceable national remedial 

plan to phase out fossil fuel emissions and 

draw down excess atmospheric CO2 so as 

to stabilize the climate system and protect 

the vital resources on which Plaintiffs now 

and in the future will depend.”
First Amended Complaint, Prayer for Relief



Juliana v. US, 947 F.3d 1159 (9th Cir. 2020) –

Majority Opinion (Hurwitz & Murguia, JJ) 

The plaintiffs have made a compelling case that action is 

needed; it will be increasingly difficult in light of that record 

for the political branches to deny that climate change is 

occurring, that the government has had a role in causing it, 

and that our elected officials have a moral responsibility to 

seek solutions. We do not dispute that the broad judicial 

relief the plaintiffs seek could well goad the political 

branches into action… We reluctantly conclude, however, 

that the plaintiffs’ case must be made to the political 

branches or to the electorate at large, the latter of which 

can change the composition of the political branches 

through the ballot box. That the other branches may have 

abdicated their responsibility to remediate the problem does 

not confer on Article III courts, no matter how well-

intentioned, the ability to step into their shoes.



Juliana v. US – dissent (Staton, J.)

Plaintiffs’ claims are based on science, specifically, an 

impending point of no return. If plaintiffs’ fears, backed by 

the government’s own studies, prove true, history will not 

judge us kindly. When the seas envelop our coastal 

cities, fires and droughts haunt our interiors, and 

storms ravage everything between, those remaining 

will ask: Why did so many do so little? 

I would hold that plaintiffs have standing to challenge the 

government’s conduct, have articulated claims under the 

Constitution, and have presented sufficient evidence to 

press those claims at trial. I would therefore affirm the 

district court.



Plaintiffs’ Proposed Second Amended 

Complaint – Prayer for Relief
Argued June 25, 2021

Leave to amend granted June 1, 2023



Held v. Montana trial – June 2023


