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•     ESG as an umbrella term

•       today: environmental sustainability compliance monitoring

•       beyond “nice pictures”

https://www.freepik.com

Route



ESG Concept

Focus: Sustainability impact of business 
activities

Belief: sustainability enhance financial returns 
through risk reduction and growth opportunities

Goal: to identify sustainability issues impacting 
the materiality (financial performance) 
 -> issues depends on sectors & industries

• Climate
• Resources
• Biodiversity
• Water
• Energy
• Emission
• …

• Working 
conditions

• CSR
• Human rights
• Health & Safety
• …

• Risk 
management

• Compliance
• Business 

ethics
• Diversity
• …
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ESG



ESG / Finance / Insurance
Environment 
Satellite technologies to monitor the essential climate 
variables, support in ocean conservation and restoration 
of land and forests, to assist companies in monitoring 
their environmental footprint & ESG compliance.

Finance
Satellite data for investment evaluation, risk assessment, 
event impact assessment, real-time asset/portfolio 
monitoring, carbon offsets auditing, etc.





The earth observation market is developing rapidly

Credit: Aravind Ravichandran



Industry claims that …..

Reporting needs can be solved with ‚press the bottom‘ solutions 

But there are methodological and legal aspects to be included 

Cc-by SA http://alphastockimages.com/



But, initially, images are merely many pixels (… or measurements)

initially one only gets large arrays (rasters) of pixels – only 
our eyes/brain recognize objects such as lakes or rivers 
etc. !

  classic approach:
• How to interpret and utilize different colours (spectral 

reflectance values in various bands of an image
• How to analyse and classify individual pixels, groups of 

pixels, or e.g., 3*3 - pixel neighbourhoods

 Object Based Image Analysis 
 Machine learning & AI approaches

In most cases, information important for the understanding of an image is not represented in 
single pixels but in meaningful image objects and their mutual relations (Blaschke, 2003)



‘Big EO data’ requires changes in data to information workflows
 “not only more data: 
  changing distribution model?

  instantaneous transactions

  paying for information rather than 
  for data?

  (pay per km2 water bodies or 
  pay per building or tree extracted)



To be taken into account: (not exhaustive)

Governance Factors:
a. Land Ownership and Land Rights: Mapping land ownership and land rights can provide insights into potential conflicts and 
adherence to property rights, a key governance factor.
b. Regulatory Compliance: Monitoring land use against zoning and environmental regulations can assess a company's 
compliance with governance standards.
c. Supply Chain Transparency: Geospatial data can help trace the supply chain, identifying the sources of raw materials and 
potential risks associated with suppliers.
d. Infrastructure Investment: Assessing infrastructure development in regions where a company operates can indicate its 
commitment to long-term growth and governance.
a. Community Impact: Geospatial data can help evaluate the proximity of a company's operations to communities, potentially 
highlighting issues related to noise, pollution, or other disturbances.
b. Access to Services: Assessing the accessibility of education, healthcare, and other essential services in the regions where a 
company operates can shed light on its social responsibility.
c. Labor Force Analysis: Mapping the distribution of labor force and their conditions (e.g., income, housing) around company 
facilities can indicate labor-related risks and opportunities.
d. Cultural Heritage and Indigenous Rights: Identifying culturally significant or indigenous areas near a company's operations 
can help assess its impact on cultural heritage and indigenous rights.



International regulations as a trigger to develop 
automated geospatial workflows

Earth observation in lucrative markets, i.e., business, 
finance, ESG, decarbonization

SDGs
ESG
CSRD & ESRS 
CSDDD, GRI, SASB, ....

Corporate Social Responsibility Directive (EU)
European Sustainability Reporting Standards
Directive on corporate sustainability due diligence (EU)
Global Reporting Initiative
Sustainability Accounting Standards Board



EU: rises regulatory demand, increasingly complex



Automated workflow example

Figure source: Rossi et al. 2024



New deforestation regulations: EUDR
• Investigate changes to forested areas overtime: has deforestation or forest 

degradation occurred since Dec 2020?
• NDVI, multi or hyperspectral imagery, AI recognition, a combination?

Figure source: JRC



Special attention: smallholders
• coffee, cocoa and soya makeup 19.5% of Africa‘s GDP.

• 75% of deforestation in Africa is related to agriculture expansion, and these 3 
commodities are a main contributor.

• 80% of the commodities are sourced from smallholder farmers

• Majority of smallholders across the continent (and world) are unaware of the 
EUDR and what it entails.

• Smallholders make up 60% of farmers on 
the continent and don’t have the ability to 
trace deforestation.

Phtot credit: Shawn Harquail



Case study - Côte d’Ivoire: 
every year 110,000 hectares of tropical moist forest cut down 
for cocoa plantations the EU is most exposed to deforestation





GEOLOCATION 
PRODUCTION 

REPORT (ESSENTIAL 
FOR EUDR 

COMPLIANCE)

KEY 
COMMODITIES: 
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TIMBER





Huge markets, new players: 
automated reporting through 

geospatial workflows
• ESRS and CSRD
• Earth Observation combined with geospatial data
• Report on required metrics 
• New market opportunities

Figure source: JRC

www.zgis.at



conclusions

Emerging commercial applications demonstrate that EO data are 
indispensable for developing scientifically sound and evidence-based 
practices and workflows to generate legally relevant solutions.

I illustrated some initiatives that contribute science-based information to 
legislations and initiatives that particularly aim to reducing biodiversity loss 
and global deforestation and exemplify this with geospatial strategies and 
workflows for due diligence processes within the EUDR.
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