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Earth Observation, Climate Change and Finance: a 

whitepaper for risk disclosure, evidence and reporting 

 
 
Abstract 
 

Climate change is increasingly recognised as a 

critical risk to global corporate firms. Evidence 

has shown that this risk is ever increasing, with 

impacts felt around the world and in all aspects 

of business activities. As climate change and 

associated environmental influences become 

more recognised and prevalent within the 

corporate community, related disclosure 

activities are becoming embedded as the norm. 

As corporate risk expands to consider new and 

novel factors, there is increasing need for 

evidence to inform objective decision making. 

Until recently, such objective evidence has been 

lacking. Satellite Earth Observation (EO) data 

provides a wide variety of tools for giving 

objective, repeatable and complete information 

regarding the status of assets. This whitepaper 

describes the current context of corporate risk in 

relation to climate change, and sets out several 

proven examples where satellite imagery and 

associated EO data has been used as part of 

climate risk disclosure. 

 

 

 

 
Making climate change data usable 

for corporate disclosure 
 
Historically corporate risk has spanned a 

relatively narrow spectrum from areas like 

internal fraud through to loss of production from 

physical damage to assets, such as fire.  Risk 

management has traditionally centred on having 

appropriate operational controls in place and 

covering potential loss with liability insurance 

cover.  Such identified risks carry an associated 

estimate of financial loss if unmitigated. 

 

More recently corporate boards have needed to 

extend focus onto risk areas that are more novel 

and difficult to financially assess.  Arguably the 

most challenging is climate change, where 

boards are grappling with stakeholder demands 

for disclosure on how the corporate’s business 

activities impact planet earth, and at what 

environmental cost. 

 

In a prevailing regulatory and reporting 

environment, where transparency of disclosure 

is now a prerequisite, corporate boards must 

understand how to gain appropriate knowledge 

and insight on the climate change risk subject.  

The dilemma is that climate change has largely 

been driven by the scientific and academia 

sectors and, whilst much data exists, the outputs 

 
 

Figure 1: Observation of the River Nile in Sudan- satellites 

allow changes in the landscape to be objectively documented. 

Source: USGS 
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have largely failed to be effectively translated 

into the business lexicon and accommodated into 

the world of finance and numbers. 

 

Climate change risk and the 

requirement for evidence 
 

In January 2020 the World Economic Forum1  

highlighted that the top five of ten risks globally 

over the next decade, in terms of likelihood and 

impact, all related to environmental risks (water, 

biodiversity loss, climate action failure, extreme 

weather, environmental disaster) and little did 

the target audience fully appreciate the risk 

ranked ninth on the list – that of an infectious 

disease. 

 

The ensuing COVID-19 pandemic, and the 

different states of preparedness, has evidenced 

the levels of danger and destruction when an 

acknowledged risk becomes a reality.  Whilst the 

virus has hit hard and fast, climate change has 

been with us for a long time – at least from the 

industrial revolution onwards – and its impact 

has become ever more evident.  With a gradual 

rise in average temperature, events such as 

extreme heat waves and floods are experienced 

more frequently, whilst sea levels continue to 

rise and episodes of drought intensify.  

Temperature rises have largely been caused by 

increasing amounts of carbon dioxide and other 

greenhouse gases found in the atmosphere – 

driven by human activity and use of fossil fuels 

over the last three centuries. 

 

In a co-ordinated effort to mitigate this ongoing 

risk the last three decades have seen a 

succession of international treaties, agreements 

and legislation to reduce carbon emissions – 

more recently headlined with the goal to achieve 

carbon neutral by 20502.  These commitments to 

mitigate climate change risk have increasingly 

devolved down to the corporate enterprises that 

are responsible for the production activities that 

use or impact earth’s natural elements of land, 

water and air. 

 

Environmental, Social and Governance (ESG) 

factors cover a wide spectrum of corporate 

 
1 World Economic Forum – Global Risks Report 2020 
2 Paris Agreement 2015 signed by 195 countries and 
formally ratified in 2016 committed to a net carbon neutral 
status by the middle of the 21st century 
3 Financial Stability Board is an international body that 
monitors and makes recommendations about global 
financial systems and was formed in 2009 following the 
London G20 summit 

activities that do not necessarily have a direct 

financial measure although increasingly have a 

financial relevance, as ESG is increasingly used 

by analysts and investors to rank the ethical 

standing of a corporate entity.  Corporates that 

rank lowly on the scale risk losing positive 

investor sentiment and could suffer reputational 

damage. 

 

Whilst climate change features strongly within 

ESG principles, corporates are further tied into 

initiatives such as the Financial Stability Board’s3  

Task Force on Climate-related Financial 

Disclosures (TCFD4), where its recommendations 

focus management attention on climate change 

risks posed to business and how they can be 

mitigated.  Most regional and national climate 

change directives now align to TCFD 

recommendations.   

 

Climate change events have profound impact on 

business and can severely impinge on production 

and delivery of services, with potentially 

interrupted supply chains, market dislocation 

and loss of asset value.  Accordingly, corporates 

are being pressed by regulators and investors for 

disclosure of associated financial risk and details 

of mitigation strategies. 

 

This demand for transparency has required 

corporates to search out relevant information in 

areas that they are less familiar with.  The same 

is true for the regulators and analysts that review 

the corporates – they all require greater insight 

and intelligence over what is happening to planet 

earth, both from a macro and micro level, from 

country and industry level, down to individual 

corporate and asset level. 

 

A lack of tools and data from traditional sources 

is a significant barrier for industry users.  Hard 

evidence is required to support statements or 

disclosures, and increasingly it is the advances 

of science and technology that can provide the 

missing links to information. 

 

 

4 TCFD was established in 2015 to develop a set of 
recommendations (released 2016) to ensure that investors, 
lenders and other financial market participants receive 
consistent climate-related financial disclosures that are 
useful in understanding material climate-related risks and 
opportunities 
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Objective, repeatable and 

consistent monitoring from 
satellites 
 

EO technologies and approaches have benefitted 

from the increased availability and lower cost 

satellite payloads that have the capability to 

provide very high-resolution imagery and 

derived data covering activities around the 

globe.  These outputs can be analysed and 

interrogated for specific purposes; the use of 

machine learning and artificial intelligence, 

together with the creation of bespoke 

algorithms, can provide relevant insight and 

intelligence tailored to the requirements of 

different end-users. 

 

The material gained from such delivery work is 

immensely powerful as it is solely based on 

actual observation rather than disclosed 

statements – in that regard it provides 

independent and impartial evidence and is 

completely transparent.  The availability of such 

information also presents a challenge to 

corporates in that EO outputs are readily 

available to external stakeholders too, as they 

can proactively observe from a desktop rather 

than wait for the corporate disclosure; a growing 

number of investment managers confirm that 

they use such approaches when conducting 

analysis. 

 

EO is a relatively new commercial service from 

the rapidly evolving Space sector and is ideally 

placed to support corporate organisations assess 

and manage the different risks associated with 

climate change.  By working together EO data 

service providers and corporates can create a 

base understanding of specific climate change 

risk which can be developed into approaches to 

build and achieve ongoing resilience and risk 

mitigation. 

 

Providing evidence of climate risk 
 
EO data offers a wide range of opportunities for 

providing objective, evidence-based approaches 

to informing climate related decision making. 

This paper features four specific use cases, 

highlighting how data has been deployed to 

better understand climate risks. 

 

 

Application 1: Investment decisions 

 

Understanding the status of an asset is critical to be able to make informed investment choices. For 

example, up-to-date knowledge of construction progress on a building site, or situational awareness 

regarding the environment surrounding a building site can inform future financing strategies. The 

financial services community often make key decisions with a lack of objective and impartial 

evidence. In its simplest form, a satellite image acts as an unequivocal source of truth, to prove the 

progress of construction at a specific time. 

 

4EI has worked with financial services specialists to use satellite imagery as a source for a statement 

of provenance clearly confirming the presence and status of a newly developed renewable energy 

site. By utilising satellite imagery taken on specific dates, undisputable evidence of construction 

status was provided as part of a high value financial services transaction. 

 

 
Figure 2: Satellite view of a solar energy farm in the UK. Source: Google Earth 
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Application 2: Asset monitoring 

 

Corporate activities are often linked to a complex network of global supply chains. It can be difficult 

to obtain consistent, repeatable and objective information in remote and disconnected locations. 

With an ever-increasing range of satellites in operation, images are being made available to analyse 

the world on a very frequent basis (as much as daily). Such images can provide vital evidence that a 

particular asset is performing as expected. 

 

Taking the example of agricultural assets, the health, productivity and yield of crops can be 

calculated through detailed satellite image analysis, to understand the specific impacts of changing 

weather and climate conditions. Alongside this, water usage can be inferred, and farming practices 

closely monitored. 4EI has worked across the Middle East to deliver satellite derived Vegetation 

Indices, that have been applied to a wide range of risk related decision-making applications. By 

understanding vegetation, sustainable water usage practices can be implemented. Understanding of 

water is vital in parts of the world where desertification is increasing. 

 

 
Figure 3: Satellite vegetation analysis in the Middle East; understanding vegetation vigour to inform water usage.  

Source: 4 Earth Intelligence, and Maxar 

 

Application 3: Environmental impact assessment 

 

A direct impact of climate change is sea level rise. Coastal regions are becoming increasingly 

populated, and yet populations and settlements in the coastal zone are at increased risk of flooding, 

water inundation and extreme weather events. EO data offers the opportunity to monitor coastlines 

and provide objective and consistent inputs to understand locations most vulnerable to impact. 

 

4EI has delivered coastal monitoring data in Europe, Middle East, Africa and the Caribbean. Utilising 

EO data, combined with machine learning processes, large sections of coastline have been 

automatically classified to create a Coastal Environmental Sensitivity Index (CESI). The Index 

classifies the coastline into a range of human and natural categories and has been deployed to target 

coastal protection activities – in particular locations that are suitable for natural investment.  The 

investment and maintenance of natural environments are increasingly recognised as sustainable 

ways to protect adjacent human populations, as they act as natural storm barriers. 

 

 
Figure 4: 4EI’s Coastal Environmental Sensitivity Index (CESI). Source: 4 Earth Intelligence and European Space Agency  
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Conclusion 
 

As the issue of climate change related risk and 

disclosure increases for global corporations, the 

need for sources of objective and consistent 

evidence is compelling. Satellite EO data offers a 

proven and powerful tool set for monitoring, 

evaluation and reporting. The fact that such data 

can be accessed and interrogated entirely 

remotely, means that corporates can understand 

the status of assets anywhere in the world from 

a desktop. The data is highly valuable in its 

original format, with overhead views of specific 

sites being utilised to legally document asset 

status. Alongside this, novel artificial intelligence 

and machine learning technologies are being 

applied to EO data to extract features and 

provide a wide range of intelligence about a 

variety of landscapes. 

 

 

 

 

 

 

 

 

About 4 Earth Intelligence 
 

We are a leading provider of innovative 

geospatial projects, products and Earth 

Observation analysis services.  

 

We work globally with governmental and private 

clients, using satellite data to unlock intelligence 

and insights allowing informed decision making.  

 

We create data products, platforms, services and 

insights that inform policy, investment and 

environmental protection decisions worldwide. 

 

To read more about applications of the heat 

hazard postcode data and other 4EI data 

products please visit our website: 

 

www.4earthintelligence.com 

 

Application 4: Urbanisation 

 

More than 55% of the world’s population live in urban areas, with this number forecast to increase to 

68% by 2050. With increased pressure on space, infrastructure and resources the need for 

sustainable urban growth and sustainable investment is acute. EO provides a powerful tool for 

monitoring urban environments, providing evidence that infrastructure developments are 

sustainable, and supporting governance for future investment. 

 

The 4 Earth Intelligence Heat Index is an example of a satellite derived product that has been 

deployed to support sustainable urban planning and investment. Using satellite EO data as the 

primary input, urban heat islands have been identified throughout the UK. By understanding known 

concentrations of excess heat, future urban developments can be planned to incorporate green 

infrastructure and other measures for cooling. Investment in greener urban environments can lead 

to long term cost reduction through lower energy use. 

 

Figure 5: 4EI’s Heat Risk Index depicted with Ordnance Survey’s Greenspace product. Source: 4 Earth Intelligence, USGS, 

and Ordnance Survey. 
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