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Executive Summary

ESG’s are not standardised and not globally comparable (apples to aubergines). 

We propose measurement of direct Green House Gas emissions from corporations, 
as a standardised method.

We propose using emissions ratings as a method of
-making corporations reduce emissions faster
-financially penalising high emitters
-financially rewarding low emitters and funding new ‘clean’ projects
-managing climate risk exposure to dirty assets

 2



 
Environmental Social Governance

ESG’s have multiple purposes depending on if you are a corporation, investor or 
consumer.  

They have gained mainstream acceptance, but no agreement on standards or 
metrics.  Some investors are using them as a means to invest ‘green’ funds.

However, at present, there is no method, using ESG’s, to accurately compare 
different companies, to determine how environmentally ‘clean’ or ‘dirty’ a company is.

There is also no method to measure this, over historical time periods.  

In addition, companies self-report their emissions (Scopes 1,2,3) via estimates.  

There is no independent method to validate these estimates.  Relying, solely, on 
companies (accurately) self-reporting represents risk and potential liability. 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Satellite ESGs

The CFA institute (https://www.cfainstitute.org/en/research/esg-investing), specifically 
lists (satellite measurable) factors under ESG (Environment): 

• Climate change and carbon emissions
• Air pollution
• Energy Efficiency

We can measure all of these with high accuracy. 

Satellite based measurement, of companies, provides an opportunity for 
independent and global evaluation.

A number of companies have started to offer satellite based ESG’s; but all are not 
equal.  In particular, the majority interpret satellite images (RedGreenBlue, 3 
dimensions) to make qualitative (subjective) assessments.

ClimateMaps uses multispectral satellite data (RGB++, 13 dimensions), to make 
direct quantitative measurements, of carbon dioxide and methane emissions, with 
100% accuracy, at 10 meter (grid) spatial resolution.  We use ESA (public) satellites 
and custom neural networks (patents pending).

This allows us to measure globally, with high precision, green house gas (GHG) 
emissions from corporations (land/buildings/site operations).  

We can use historical satellite data, to calculate + 5 years of historical emissions, 
anywhere on the land surface of the Earth.

It is also important to highlight, that while the Earth’s atmosphere is not static and 
does indeed move, a corporation’s land, buildings and sites, do not.  They are 
stationery and when measured over long time periods, it is straight-forward to 
directly attribute emissions to companies.  
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ClimateMaps Satellite ESG Example - Valero

We measured carbon dioxide and methane emissions from Valero (oil) Refinery in 
Pembroke, UK, approximately every 4 days, over 5.5 years (total of 473 satellite 
surveys, 2017-2022).

We first present a satellite image of Valero’s Pembroke site, from Google Maps (note 
the high resolution is from a private sub-meter satellite).

Google Maps Satellite Image: https://www.google.com/maps/dir//Pembroke,+United+Kingdom/
@51.6870265,-5.0312419,1991m/data=!3m1!1e3!4m9!4m8!1m0!1m5!1m1!
1s0x48693bb972308b55:0xd39a1eeafb2187ce!2m2!1d-5.0255609!2d51.6842404!3e3
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We measured emissions for the Valero Pembroke site footprint as shown in red 
below.

ClimateMaps: Valero Pembroke Emissions Measurement Area - 2590 meter x 1590 meter, at 10 
meter gridded resolution.
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Valero Peak Carbon Dioxide Emissions

Valero’s highest carbon dioxide peak emission was 726 parts per million, in January 
2021, this was 1.8x the global average of ~414 parts per million (measured by 
NOAA).

Valero Peak Methane Emissions

Valero’s highest methane peak emission was 20,654 parts per billion, in January 
2020, this was 10.8x the global average of ~1909 parts per billion (measured by 
NOAA).

 
We also measured methane emissions on holidays (e.g. Christmas); emissions were 
1259 ppb and significantly less than the global average (~1909 ppb). 

Valero Monthly Carbon Dioxide Peaks 2017-2022

 

Valero Monthly Methane Peaks 2017-2022
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ESG Indexes

We propose using the multiple of the global NOAA average in 2017 (carbon dioxide 
405ppm, methane 1850 ppb), of each GHG emission, as a simpler to understand 
metric.  

This metric is directly tied to measurement, but easier to comprehend, than parts per 
million or billion measurements.

We propose using the emissions multiples of companies as a ranking method in new 
‘Clean Indexes’ of carbon dioxide and methane.

‘Dirty Indexes’ would also be created.

Companies who have emissions peaks less than the global average would be on the 
Clean index, those with higher than average emissions, would be on the Dirty Index.

If Valero’s 2021 monthly peaks are averaged, they are 586 ppm for carbon dioxide 
and 11,905 ppb for methane.

Therefore, Valero would score 1.4 (586/405 ppm) on the Dirty Carbon Dioxide index 
and 6.4 (11,905/1850 ppb) on the Dirty Methane Index.  

However, this is based on measurements of a single Valero site, it has over 30 sites 
across the world.  These would also need to be measured for accurate scoring.  If 
those sites have higher emissions, then Valero would score higher on the respective 
indexes. 

Dirty Index Scores for Valero
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Buy, Hold, Sell?

A majority of the world’s publicly listed companies are covered by equity research 
analysts.  The research and recommendation of these analysts is summarised in 
three simple words, “buy, hold, sell”.

We believe, companies that pollute the Earth, at high multiples of the global average, 
will receive “sell” recommendations.

Valero is a Fortune 500 company.  It is currently rated as “buy”, by multiple analysts.  

We believe our measurements have the potential to impact its current rating, 
negatively.  

In particular large pension funds that have made public climate/sustainability 
commitments, will have to reconsider.

Next Power Measurements

We have a list of over 16,000 power plants across the globe, the list includes 
combustion and renewable providers.  We can measure direct emissions from every 
plant and also compare emissions from combustion versus renewable plants.  

The dataset include the power generated by each plant.  We can use this to 
compare combustion plants against each other, to calculate which combustion 
plants, are ‘dirtier’ and emit more GHG emissions, per Megawatt of power 
generated.

Starting with the 100 biggest.

https://datasets.wri.org/dataset/globalpowerplantdatabase
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Not Just the Power Industry

It is important to recognise that power is not the only ‘dirty’ industry.

In addition to emissions from the oil industry, we measured emissions from other 
industries such as steel, waste management and funeral homes.  In all cases we 
found toxic levels of emissions (over 8x the global average).  

We also measured emissions from new residential sites, built on redeveloped waste 
land (in the UK).  Again, we found emissions that were significant multiples of the 
global average and hazardous to human health.

All of these historic emissions, represent liabilities for each of the companies that 
owned that asset, when it was polluting.  

Our ability to attribute emissions with high accuracy, historically, changes the risk 
profile of each asset.  

The world’s experts are looking at this, from an emissions going forward perspective, 
they haven’t fully considered the liabilities from historical emissions….because no-
one else has this data.

Increasing Legal Jeopardy, Financial Penalties, Climate Time Bombs

The ‘obvious’ legal action is against the obvious emitters.  However, it is quite 
reasonable to assume, that legal action will not be limited to the oil/gas/power 
industries.

Any company, that is proven to ‘over-pollute’, will face legal jeopardy and financial 
costs from multiple parties (citizens, investors, state and/or federal).

Some of these assets are climate-risk time bombs; penalties may be so large, 
balance sheets will have to reflect liabilities.  In some instances, bankruptcy 
protection will be required.

https://www.theguardian.com/environment/2022/oct/18/new-jersey-sues-oil-
companies-climate-crisis-misinformation
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Appendix

Some links:

Harvard Law: Asset Evaluation Challenges 
https://corpgov.law.harvard.edu/2022/02/28/asset-

management-industry-confronts-the-challenges-presented-
by-climate-change-transition/ 

Bloomberg: 50 Trillion Market 
https://www.bloomberg.com/company/press/esg-assets-

rising-to-50-trillion-will-reshape-140-5-trillion-of-
global-aum-by-2025-finds-bloomberg-intelligence/ 

BlackRock: Future of ESG Data 
https://www.blackrock.com/us/individual/insights/

decoding-the-markets-esg-x-big-data 

EY Asset Investing Challenges 
https://www.ey.com/en_gl/financial-services-emeia/why-
data-remains-the-biggest-esg-investing-challenge-for-

asset-managers 

NASDAQ- Importance of ESG 
https://www.nasdaq.com/articles/the-rise-of-esg-and-the-

importance-of-esg-data 

SEC Proposed Rule Changes Climate Disclosure 
https://www.sec.gov/news/press-release/2022-46 

 SEC, ISSB, European Commission Climate Standardisation 
https://dart.deloitte.com/USDART/home/publications/
deloitte/heads-up/2022/esg-international-proposals 

ISSB Accounting Standards Gap 
https://www.ft.com/content/ee972b3c-e8f1-43de-

afd0-72162c230404
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