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Attribution science and engineering are used in complex 
climate change litigation cases to help quantify a 
litigant’s contribution of total (direct and indirect or 
downstream) greenhouse gas (GHG) emissions. For 
example, experts can use life cycle analysis (LCA) to 
calculate the total amount of GHG emissions per unit of 
oil and gas extracted, transported, refined, transported 
again, and finally used. The International Standards 
Organization (ISO) has several internationally accepted 
standards for conducting a defensible LCA as well as 
best practices for quantifying GHG inventories and 
carbon footprints of products. 

GHG estimations are categorized into those that 
are GHG estimations are categorized into direct and 
indirect. Direct emissions are called Scope 1 and are 
under the direct control of the asset owner. Indirect 
GHG emissions fall into either Scope 2 emissions (from 
purchased or acquired electricity, steam, heat, and 
cooling) or Scope 3 (all the non-Scope 2 emissions 
derived from either upstream or downstream from 
the production of Scope 1 emissions). An example 
of  upstream Scope 3 emissions for an oil and gas 
company are the emissions associated with 3rd-party 
drilling, exploration and transportation of raw crude oil 
or natural gas. Downstream Scope 3 emissions could 
include 3rd-party transportation, sale, and consumer 
use of refined petroleum products. 

Because Scope 1 emissions are under the direct control 
of a party, these will likely carry the most weight when 
assigning liability. In his article, Richard Heede, the co-
founder of the Climate Accountability Institute estimated 
that 90 of the largest carbon polluters accounted for 
63% of cumulative worldwide emissions during this time 
period. Half of these emissions occurred after 1986, 
when the negative impacts of GHG emissions were well 
known.1

Although Scope 3 emissions are not under the direct 
control of oil and gas companies, emissions such as  
those from burning gasoline can be reduced through 
the use of more bio-fuels - such as ethanol or aviation 
bio-fuels. Experts will be asked to quantify the millions 
of tons of avoided GHGs from the potential use of new 
technologies versus “business-as-usual.”

Nevertheless, all attribution studies contain 
uncertainties that expert witnesses must be prepared 
to address, as they will be asked to testify as to 
these uncertainties and reliability of the causation 
arguments. They must assess the data, assumptions, 
and analysis by highlighting the limitations to long-
term meteorological observations and the reliability of 
complex climate simulations.

1 Heede,R. “Tracing anthropogenic carbon dioxide and methane emissions to 
fossil fuel and cement producers, 1854-2010,” Climate Change, November 
2013.
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Experts will also point to confounding factors to support 
their own arguments. For example, the impact of coastal 
areas naturally sinking will need to be normalized 
against climate-induced sea level rise. This situation 
can be seen in Norfolk, Virginia, the site of the largest 
U.S. naval base. This facility regularly floods due to rising 
sea levels caused by climate change but also due to 
sinking geological conditions. This lowering of elevation 
has been occurring separately from man-made climate 
change.

Another confounding factor may include the opposing 
side’s argument that many climate adaptation actions 
(e.g., building back better) would or should have 
happened regardless of climate change. For example, 
upgrading old and dilapidated brown infrastructure with 
modern green infrastructure makes sense regardless 
of climate change. These infrastructure upgrades may 
benefit the plaintiffs as part of “business as usual” — 
separate from any additional damages due to climate 
change. Oil company lawyers will argue that it is only 
fair that any damages due to climate change must be 
additional to what would have happened without climate 
change. 

Ironically, this “additionality” argument has been used 
by environmental groups to challenge certain types 
of carbon offsets. Environmental groups argue there 

should be no additional economic benefit resulting 
from valuable carbon offsets for something that would 
have happened anyway. Likewise, oil company lawyers 
could argue there should be no additional economic 
penalty resulting from paying for climate mitigation or 
adaptation actions that would have happened anyway.

On one side of the climate battle lines, savvy experts 
will use attribution science to link the impact of extreme 
climate-related events to past anthropogenic GHG 
emissions. Whereas the other side’s experts will point 
to the inherent uncertainties associated with attribution 
studies as well as mitigating confounding factors. As 
time goes on the attribution science will get better with 
more verifiable evidence from financial disclosures, thus 
reducing the many uncertainties your expert witness 
will have to address. The question is not who will win 
the current litigation battles, but rather, who will win the 
war?

In addition, the recently released SEC proposed rule on 
climate-related disclosures will likely help in gathering 
audited evidence related to GHG emissions from major 
emitters and, potentially, the products they produce. We 
will address this in a future blog, stay tuned!

Didn’t get to read our fourth Climate Change Litigation 
Blog? Check it out here.

About First Environment
First Environment is a full-service environmental consulting firm that provides climate change consulting and expert services to 
clients worldwide, including GHG reporting and verification/validation, mitigation and adaptation planning, risk management, 
resilience design and implementation, and global standards conformance development and auditing.

Phillip (Phil) Ludvigsen, PhD
Senior Associate

Dr. Ludvigsen is a senior technical director experienced in advanced decision support 
related to complex environmental litigation, cost allocation and environmental finance. 
Dr. Ludvigsen sits on the Climate Bond Standards assurance roundtable and ISO 14030 
Green Bonds Expert Working Group. Dr. Ludvigsen has a PhD in Civil and Environmental 
Engineering, an MBA in Finance, and a master’s degree in Environmental Health 
Engineering.

About the Contributor

mailto:info%40firstenvironment.com?subject=
www.firstenvironment.com
https://firstenvironment.com/wp/blog/the-role-of-attribution-science-in-climate-litigation

