
New forms of data are set to revolutionise the world we live in, from novel methods of monitoring in
the healthcare system, to transport optimisation and artificial intelligence. One sphere where data has
always been key is in climate change mitigation. It was, for example, scientific data on the scale and
causes of global warming that was so maliciously contested in the late 20th and early 21st centuries,
and has led to the potentially disastrous inertia that still binds us today. Similarly, attributing the
impacts of a warming climate has remained devilishly difficult, and it is a lack of emissions data which
has to a large extent facilitated greenwashing and a lack of action across the financial system.

Data has, perhaps understandably then, been a focal point for decision makers in both national and

international bodies, and across the financial system in recent years. In this special Earth Day
edition, we highlight three major feats of data collection. Each one has significant ramifications for a
different part of global efforts to mitigate climate change.

Firstly, we dive into the IPCC’s 6th Assessment Report. The report underscores an imperative for
action, offering new and comprehensive solutions, and an estimation of their comparative impact.
Next, we publish a condensed version of our response to the SEC’s proposal for climate related
disclosures, which is in itself a huge moment for mitigation. Finally, we share a fascinating interview
with Stephane Germain, whose satellite-based emissions monitoring could signal a step change in
mitigation efforts.

https://share.hsforms.com/1qYh4WhUBQLKAb7K3mb4wpg5nghb
https://share.hsforms.com/1qYh4WhUBQLKAb7K3mb4wpg5nghb


After two volumes detailing the causes and impacts of climate change, the IPCC presents a

meticulous assessment of our capacity to mitigate runaway climate change.

When dealing with climate change, there is
perhaps no data set more important than an a
report from the Intergovernmental Panel on
Climate Change (IPCC). The latest report, part of
the IPCC’s sixth assessment, is the combination
of seven years’ work since the last instalment in
2014, a work which inspired the landmark
Paris Agreement of 2015. This first piece of the
report, compiled by Working Group (WG) 1, was
released in August 2021 and outlined scientific
understanding of the scale and causes of
anthropogenic global warming. This was
followed by the second component, released by
WG 2 in February 2022, which looked at the
impacts of climate change, as well as our
vulnerability and levels of adaptation to these
impacts. In April, came the much-awaited
contribution of WG 3: the mitigation of climate
change.

These reports, released every six or seven
years, have been imperative in guiding our
understanding of the crisis. Influential analysis
from actors as diverse as the IEA, Greenpeace
and McKinsey use IPCC scenarios as a
foundation, and the body’s broader conclusions
slide into climate-related discourse in all
corners of society. So, what does the latest
release tell us about our chances of mitigating
runaway climate change?

First, a brief recap. WG 1 told us last August
that we had already reached 1.07°C of warming
above pre-industrial levels, and that we had
only 9 years left at the current level of emitting
to limit this to 1.5°C. WG 2 then confirmed that
this level of 1.5°C was the safe temperature
limit beyond which “human and natural systems
will face additional severe risks”, some of which
may be “irreversible”. Thankfully, WG 1 also
found that the advances in our understanding
of the climate system, advances which allowed
the group to plot detailed regional assessments
of climatic changes, only reinforced the
certainty that cutting greenhouse gas emissions
would translate into temperature stabilisation.

The contributions of WGs 1 and 2 are hugely
significant sets of data, but it is the findings
contained in this final instalment which will be
used most widely. The report contains just
under 3000 pages and the final approval
session alone lasted a record 150 hours, as
government representatives wrangled over the
final wording of the Summary for Policymakers.
Breaking it down, then, is no easy task. Here,
we hope to distil the major points. For further

detail we highly recommend Carbon Brief’s
excellent summary of the report.

How are we doing?

As expected, the verdict is not positive. The
authors find, with ‘high confidence’ that
emissions during the decade 2010-2019 ‘were
higher than at any previous time in human
history’, primarily driven by GDP and
population growth. Emissions in transport and
industry have risen the most in terms of
sectors, and in terms of people the wealthiest
10% on all continents have created 34-45% of
consumption-based emissions. The world’s
least developed countries have contributed a
‘negligible proportion’ of emissions growth. In
2019, the energy sector contributed one third
of emissions (20GTCO2e), followed by industry
(25%, 14GTCO2e), agriculture, forestry and
land use (AFOLU) (an incredible 13GTCO2e:
22%), transport (8.7GTCO2e: 15%) and
buildings (3.3GTCO2e: 6%).

In terms of current policies, the final illustrative
pathway, Current Policies (Cur-Pol), paints a
less than promising picture. Tricky to
categorise, based as it is on myriad studies
from different time periods and different policy
landscapes, it ends up with a best warming
estimate of 3°C, but a range of 2.2°C to 3.5°C.
This is equivalent to an emissions gap of 19-
26GTCO2e per year by 2030 between current
policies (NDCs) and a 1.5°C aligned scenario.

One particularly stark conclusion sheds light on
the current situation. The authors write that
“projected cumulative future CO2 emissions
over the lifetime of existing and currently
planned fossil fuel infrastructure without
additional abatement exceed the total
cumulative net CO2 emissions in pathways that
limit warming to 1.5°C (>50%) with no or
limited overshoot”. The authors are clear about
the causes of this misalignment. As well as
entrenched socio-political inertia (particularly
evident in “the interaction between politics,
economics and power relationships”), WG 3
points to deliberate ‘opposition from status quo
groups’ and ‘climate change
countermovements, in both legacy and
new/social media environments through
misinformation’. It particularly calls out the US
oil industry for ‘underpinn[ing] the emergence
of climate scepticism’, and the funding activity
of ‘conservative foundations’ to oppose climate
policy. For a scientific text, this is strong
language.

scenarios. These were grouped into eight
different ‘climate categories’ (C1-C8) based on
their warming outcomes. At the same time,
seven ‘illustrative pathways’ were mapped onto
these climate categories, showing the practical
policy measures which could result in these
warming outcomes. These iterative pathways
are shown below.

What are our options going forward?

Happily, we have plenty. Throughout, the report
is absolutely explicit that we have the
capabilities, in terms of capital, technology,
knowledge and resources to meet the
challenge, it is simply a matter of political will.
The authors drew on a database of over 3,000
studies of future emissions pathways,
eventually distilling them to 1,202 viable

Clearly, we have a number of potential futures.
The Moderate Action (Mod-Act) pathway
involves us meeting our current 2030
commitments (primarily NDCs), but with little
further ambition. It relies heavily on retrofitting
fossil fuel infrastructure with CCS technology,
and leads us to a potentially disastrous level of
global warming. Five pathways are focused on
mitigation and keep warming to below 2°C. In
order of warming outcome, their features are as
follows:

• Gradual Strengthening (GS) sees a relatively
slow phaseout of fossil fuels, which is

• countered later in the century by high levels
of carbon dioxide removal (CDR). It is based
on a scenario of high demand, which is met,
alongside these relic fossil fuels, by high
levels of renewable energy.

• Net Negative Emissions (Neg) relies heavily on
CDR, particularly bioenergy with carbon
capture and storage (BECCS) and biomass to
offset a slow fossil fuel phaseout and meet
high future energy demand. The pathway sees
significant ‘overshoot’ before A period of net
temperatures return to 1.5C. Note that this
overshoot means climate system tipping

Climate Category Warning Outcome Iterative Pathway

C1 Below 1.5°C with no or limited overshoot SD, LD Ren

C2 Below 1.5°C with high overshoot Neg

C3 Likely below 2°C GS

C4 Below 2°C 

C5 Below 2.5°C 

C6 Below 3°C Mod-Act

C7 Below 4°C Cur-pol

C8 Above 4°C 

Source: IPCC AR6 Assesment Report: Climate Change 2022

https://www.ipcc.ch/report/sixth-assessment-report-working-group-3/
https://www.carbonbrief.org/in-depth-qa-the-ipccs-sixth-assessment-on-how-to-tackle-climate-change
https://www.ipcc.ch/report/ar6/wg3/


political parties.

Of course ‘political will’ does not just mean
formal politics. The financial sector has a huge
role to play in meeting climate goals, and the
report reaffirms that ‘there is sufficient global
capital and liquidity to close global investment
gaps’, however ‘tracked financial flows fall short
of the levels needed to achieve mitigation goals
across all sectors and regions.’ In particular,
developing nations need a 4-8x increase in
investment by 2030, a shortfall on the part of
both public and private financial institutions.
The report adds that despite growing
awareness, ‘climate related financial risks
remain greatly underestimated by financial
institutions and markets’. For more on finance
and the climate crisis, see CPI’s brilliant ‘Global
Landscape of Climate Finance’

In terms of specific solutions, the report goes
into significant detail on a sector by sector
basis. The chart below gives a fantastic
overview of its conclusions. Once again, it is
clear that the solutions are there, but we need
a collective effort from citizens, governments
and yes, financial institutions, in order to
unlock their potential.

There is far more detail to be unpicked here,
detail that we hope to be able to share in
future analysis. For this edition, however, a final
point is worth highlighting. In previous IPCC
reports, WGs 2 and 3 worked in isolation,
meaning the impacts of climate change were
never directly compared to the cost of avoiding
them. For the first time, the groups came
together to produce a holistic analysis. Their
conclusion became a headline statement for the
report:

°

It adds that co-benefits such as reduced air
pollution, better diets and healthier lifestyles,
not included in this figure, could be of a similar
or even greater magnitude as the cost of
mitigation. This underscores the skewed
perspectives presented by reports such as
McKinsey’s $9 trillion estimate for solving
climate change. These often measure the entire
investment, rather than the delta between a
counterfactual and its low carbon alternative, as

points may be triggered with irreversible
consequences before temperatures can be
brought down. Coupled with this, the CCS
technology needed has yet to be proven
economically feasible at scale, making Neg a
high-risk scenario.

• Renewables (Ren) is characterised by a rapid
fossil fuel phaseout and concordantly limited
use of CDR. Moderate future energy demand
is met, unsurprisingly, by renewables,
alongside high levels of electrification.

• Alongside Ren, Low Demand (LD) and Shifting
Pathways (SP) are very high ambition, the
result of a “successful international climate
policy regime”. They see a significant
reduction in future demand and a rapid
phaseout of fossil fuels. Note the importance
of land use change (LUC) as a mitigation
strategy in LD (afforestation, reforestation,
restoring wetlands etc) versus SP’s higher
reliance on unproven BECCS. SP has a strong
focus on SDG policies targeting “poverty
reduction” and “broader environmental
protection”.

It should be noted that this is the first IPCC
report to devote a chapter, as well as two
scenarios (LD and SP), to cutting demand. This
is an important development. The authors
calculate with high confidence (all IPCC
assertions are rated in this way) that demand
side strategies could cut global emissions by
40-70% by 2050, but governments around the
world have been reluctant to implement
policies, for fear of a perceived political
backlash that would come from trying to
influence individual behaviour. The food system
is a perfect example of this, as we found out
during our research on the topic. Incidentally, it
also carries the greatest potential for demand-
induced emissions reductions, followed by land
transport, according to the WG 3 authors.

So, if we have the tools to achieve these
scenarios, what about political will? As covered,
a number of actors have made things more
complicated by trying to influence that political
will. The report is all about suggestions, and
offers a number for forms of government
around the world. It re-affirms that carbon
pricing (including taxes and ETS) have been
widely used to good effect, although prices
have often been low and public support must
be carefully courted (see France’s gilet jaunes).
It also identifies a number of political
characteristics conducive to good climate
governance, notably proportional
representation, broad public participation in
decision making and fewer organisations
involved in lobbying the government, as well as
a higher proportion of green and left leaning

aways for all readers. The UNPRI forecasts a
policy ratchet in the mid-2020s. Let’s hope that
this report nudges all stakeholders a step
closer to that moment.

should be done. They also fail to account for
the severe economic impacts of a failure to
impact climate change. The report thus carries a
message of optimism woven throughout its
desperation, and there are many practical take

Many options available now in all sectors are estimated to offer potential to reduce net
emissions by 2030. Relative potentials and costs will vary across countries and in the longer
term compared to 2030

Source: IPCC AR6 Assesment Report: Climate Change 2022

https://www.climatepolicyinitiative.org/publication/global-landscape-of-climate-finance-2021/
https://www.climateandcapitalmedia.com/no-mckinsey-it-will-not-cost-9-trillion-per-year-to-solve-climate-change/
https://www.iclima.earth/article/cow-versus-climate
https://www.bbc.co.uk/news/resources/idt-sh/yellow_vests
https://www.unpri.org/inevitable-policy-response/the-inevitable-policy-response-2021-forecast-policy-scenario-and-15c-required-policy-scenario/8726.article
https://www.ipcc.ch/report/ar6/wg3/


On the 21st March 2022, the SEC released for comment a proposal to make climate related
disclosure mandatory. The proposal would require companies to report on the risks they face from
climate change and the transition to a low carbon economy, as well as disclosing their Scope 1 and
Scope 2 emissions. Scope 3 emissions would only be mandated if considered material and if the
company has an emissions target. Below, we share a condensed version of iClima’s response to the
request for comment, in which we advocate for the inclusion of new datasets within the rule.
For the full version, please click here.

Submitted to: The Securities and Exchange Commission

Re: The Enhancement and Standardization of Climate-Related Disclosures for Investors

Date of submission: April 22, 2022

iClima Earth (iClima) appreciates this opportunity to provide input on the Proposed Rules for
the Enhancement and Standardization of Climate-Related Disclosures for Investors
(proposed rules). As the regulation setter for some of the largest stock exchanges in the
world, the SEC has an unparalleled opportunity to support the alignment of the financial
system with globally agreed climate targets, and a necessary duty to mitigate the
recessionary risk posed by a changing climate and an economy wide transition. Disclosure in
particular is an integral part of these efforts, efforts thrust into even starker relief by the
recent publication of the IPCC’s Sixth Assessment Report. In sum, we would like to show our
support for the proposed rules and make three specific recommendations:

1. That companies split both their revenue and their CAPEX figures into ‘green’ and
‘brown’. The EU taxonomy provides a good example of this style of reporting.

2. Make Scope 3 emissions reporting mandatory and provide companies with a ratcheting
timeframe within which this reporting becomes mandatory.

3. Propose that companies publish data on the Potential Avoided Emissions[1] (PAE) of their
products.

iClima is a research-focused green fintech company based in London UK, with products
traded on the NYSE. We offer financial products comprised of companies providing solutions
to global environmental problems, particularly climate change. We are incredibly vocal about
the flaws and inconsistencies we see in the way that climate change mitigation and
adaptation are tackled by financial institutions, particularly when using ESG scores.
Therefore, we incorporate a pioneering approach into the curation of our products, which
are sold on the NYSE under 40 Act ETFs, alongside our UCITS ETFs which trade on key
European markets such as the LSE, the Borsa Italiana and Swiss Six.

New Data Sets to Drive Change: Focus on the Financials

The SEC’s mandate, as we understand it, is effectively twofold: to ensure that companies are
not over-exposed to the physical risks posed by runaway climate change (including by
supporting efforts to mitigate that climate change) and to minimise the transition risks
associated with those mitigation efforts. Both priorities amount to trying to protect investors
by avoiding a recessionary response to climate change within the financial system. In order
to successfully fulfil this mandate, the SEC needs companies to demonstrate how their
business model is exposed to climate change. We believe that the following revenue and
CAPEX are integral data points for gaining a financially material understanding of this
exposure, which includes both physical risks and the risks associated with the economic
transition to a low carbon economy. We do not believe that the disclosures can fully fulfil
their stated purpose without them. As well as providing a more granular, accurate and
holistic picture of a company’s exposure than emissions data alone, financial data is also of
far more use to investors, who are primarily interested in financial returns and how these
will be affected by climate change and the economic transition.

i

Here, we would like to make the case for the inclusion of green and brown revenue and
CAPEX within the SEC’s new disclosure rules. For the US financial system and the SEC, it is
critical to understand those companies whose business models are dependent on carbon
intensive practices. The volume of finance generated by these assets or practices is crucial
in assessing this exposure. This can be measured as ‘brown revenue’. Whilst there is no
universal standard for these activities, there are myriad guidelines, and it would not be a
stretch to turn these into a taxonomical regulation.

Similarly, definitions of what constitutes ‘green’ have always varied, but the introduction of
the EU taxonomy now presents an opportunity to overcome this hurdle. For the first time
we have a standardised and universally applicable definition of what counts as green.
Revenue can easily be mapped onto points in the EU taxonomy and we encourage the SEC
to consider a similar approach. Companies that have high proportions of green revenue are
likely to not only be less exposed to physical and transition risks from climate change, but
also to contribute to mitigation through the sale of their products. This allows financial
institutions to not only exclude, but also to seek out the solution providers who will lead
mitigation efforts over the coming decades. Revenue analysis therefore provides a relatively
objective measure of a company’s commitment to tackling climate change.

As well as revenue, we would argue in particular that CAPEX figures should be reported in a
manner that distinguishes green from brown, similarly to revenue. CAPEX allows for a robust
and granular assessment of future climate impact and exposure – far more so than self-
imposed targets or pathways. As mentioned, we are one of a growing number of financial
institutions seeking forward looking metrics of climate impact. These will be critical in
developing financing strategies that actually achieve necessary climate outcomes.

In addition, iClima is pioneering the use of Potential Avoided Emissions (PAE as defined by
Mission Innovation) as a forward-looking metric. The calculation assesses the difference in
emissions between a high carbon business as usual (BAU) scenario and a solution enabled
low carbon emissions scenario; for example, the difference between a year commuting in an
internal combustion engine (conventional) car versus an electric car. This allows us to
robustly calculate the impact-potential of different solutions and make investment decisions
based on the results. CAPEX is an important part of this calculation, as it allows us to
forecast the scale of the solution, and thus the volume of emissions it could enable.

We have spent a long time trying to source even the basic data needed to calculate PAE
alongside splitting up revenue and CAPEX, and have found its availability wholly lacking.
While CAPEX and revenue are of course reported, it is usually by business line, making it
nigh on impossible to determine what goes or comes from where in terms of environmental
impact. Some companies provide more granular data, allowing financial institutions like us
to pass their own judgement on investments, but this is not as common as it should be,
and of course relies on the capacity of financial institutions to undertake such analysis.

As more and more firms seek out the companies providing solutions and use forward
looking metrics such as PAE, we need robust data. In his statement, Chair Gensler writes
that he is guided by the concept of materiality, which the Supreme Court defines as
information wherein ‘there is a substantial likelihood that a reasonable shareholder would
consider it important.’ We would make the case that both green and brown revenue and
the associated CAPEX data fits these criteria. Historical emissions are difficult to measure
and by definition backward looking, whilst emissions targets are far from concrete. By
contrast, CAPEX offers a robust view of a company’s exposure to carbon intensive assets
and processes. Revenue is a similarly secure measure of business focus, and can be more
useful than just emissions, for it offers a holistic picture of a company and its business
lines. Mandating companies to split their CAPEX (and revenue) into green, brown and
neutral based on the EU or similar taxonomical regulation would be a major step in
facilitating better investment decisions (including the assessment of climate risk exposure)
and would not be a significant extra burden on the reporting arm of the company.

[1] Mission Innovation (2020): “The overall concept of avoided emissions is that a solution (product or service) enables the same function to be performed with significantly 

less GHG emissions. The method of measuring avoided emissions is to compare a baseline scenario without the enabling solution with a scenario using the enabling 

solution, where the baseline represents the ‘business as usual’ (BAU) scenario.”

https://www.sec.gov/files/33-11042-fact-sheet.pdf
https://www.iclima.earth/
https://misolutionframework.net/Framework_Documentshttps:/misolutionframework.net/Framework_Documents
https://www.misolutionframework.net/pdf/Net-Zero_Innovation_Module_2-The_Avoided_Emissions_Framework_(AEF)-v2.pdf


The Importance of ESG and Scope 3 Emissions

ESG investing is dominating the paradigm of responsible investing. Created by a UN
working group and rooted in the best principles of the SDGs and MDGs it has since lost
much of its integrity. This has been well publicised, as ratings providers produce opaque
scores from reams of data points which vary significantly between providers. Absurd cases
are well publicised, where inconsequential or even compulsory changes can lead to ratings
upgrades. This has led many commentators from all sides of the political spectrum to
criticise ESG.

In its purest form, however, ESG remains incredibly valuable and important in climate
discourse. The attention it now receives affords it the potential to drive impactful decision
making, but only once financial institutions begin to look past the providers, at the raw data.
This is clearly starting to happen, but we must ensure that the data is ready for this level of
scrutiny. We would like here to push for stronger rules around scope 3 emissions,
particularly for companies who produce high quantities of emissions through their products.
The importance of this cannot be overstated. Allowing companies to avoid disclosing their
Scope 3 emissions risks undermining the entire policy and facilitating greenwashing. While
it can be difficult to accurately measure Scope 3 emissions, particularly in longer supply
chains, it is unlikely to become easier without regulation that demands, or at least strongly
encourages it. We would strongly suggest the rules promote all Scope 3 emissions
reporting, whether material or not, and whether or not a registrant has set a goal including
it. The SEC should facilitate some form of transition process whereby companies must show
an attempt to capture this data over the next few years (with an accompanying narrative
outline of their attempt), before mandatory disclosure comes in at a set date. This will
encourage the development of better techniques of measurement. If we are going to have
any chance of mitigating climate change, we need Scope 3 disclosure, and given current
evidence, ratcheting regulation is the best, if not only, way to achieve it.

As well as Scope 3 emissions, we would call for the SEC to encourage the publication of
Potential Avoided Emissions. As covered, PAE accounts for the emissions that do not get
emitted as a result of the uptake of a product or service. In 2013, the World Resources
Institute (WRI) suggested the accounting of PAE, proposing that they would comprise a new
‘Scope 4’ of emissions. The idea never came to fruition, but we, alongside a growing
number of NGOs, Thinktanks and Financial Institutions believe that this should change.
Publishing PAE would allow investors to objectively weigh up the potential climate impact of
a company’s solutions. This would help to tackle greenwashing, reward the true innovators
and maximise the impact of well-intentioned capital.

Summary

Once again, we are very pleased that the SEC is seeking to impose mandatory climate
disclosure. The proposed rules are an essential first step towards preparing the financial
system for climate change, and a step that is already well under way in Europe. That climate
change will negatively affect the financial system, and that it is of material benefit for the
financial system to try to mitigate that climate change, is no longer up for debate. The SEC
with all its power must now act on these scientific facts and promote the reporting of what
will become raw data, which we hope different players will not politicize. We therefore
thank Chair Gensler and the SEC representatives for opening this campaign, and urge that
he and his team will consider our recommendations. Mandate the reporting of green and
brown revenue plus green and brown CAPEX, outline a ratcheting pathway to mandatory
Scope 3 disclosure and encourage the reporting of Potential Avoided Emissions. With these
tools available, investors will be able to efficiently allocate capital towards the winners over
this next decade of unprecedented transformation.

Yours Sincerely,
iClima Earth

As the adage goes, what gets measured gets
managed. Whether or not Peter Drucker
actually uttered these famous words, nowhere
do they ring truer than in the realm of
greenhouse gas emissions. Efforts to curb their
production have regularly been hampered by a
failure of measurement, particularly through
initiatives in the financial sector. Indeed, our
guest Stephane Germain notes that emissions
are currently measured by teams of consultants
travelling from site to site with expensive
cameras, costing incumbents an obstructive
amount.

Happily, Germain has a solution. Climate
change is riddled with moon-shot ideas, but
this is one of the few that has real backing and
real, expansive, potential. His idea, which
combined a fascination with space and a love
for the physical environment was catalysed by
rapid progress in the miniaturisation of
technology in the early 2000s. It turns out to
be remarkably simple, to fit a small satellite
with a gas spectrometer. This spectrometer
detects light absorbed by greenhouse gases,

thus verifying their presence. In 2011,
Germaine founded GHGSat Inc on this idea, and
his satellites now orbit the planet 15 times a
day, funded by clients such as Shell, Chevron
and Total.

Germain’s idea has come at the perfect time.
COP26 saw significant action on methane
emissions and disclosure, with the UK and US
two of the major countries working to
implement mandatory climate related
disclosure. He speaks candidly on the potential
of his product, seeing potential clients from
government, through industry, agriculture and
power generation, to the financial services
sector. Indeed he can already count many in
these sectors as clients. In terms of climate
change, Germain believes that methane is a low
hanging fruit. Contrary to popular discourse, he
argues, a large proportion of methane
emissions occur in scenarios where there are
well known, and often affordable, or even
profitable, mitigation options. Could all this
signal a step change in climate change
mitigation? We see no reason why not.

Founder and President of GHGSat INC

Click on the 
satellite to find 
out more

https://www.wri.org/insights/do-we-need-standard-calculate-avoided-emissions
https://youtu.be/gD6KnGcsKu0
https://youtu.be/gD6KnGcsKu0
https://www.ghgsat.com/en/
https://www.ghgsat.com/en/

