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Project led by IAI, funded by the European Space Agency 

(ESA)

Focus on enforcement of environmental regulations, not on 

monitoring

Criminal but also administrative laws involved

Global focus

All major environmental crime sectors covered

Introduction to the project 

About the project



Introduction to the project 

The final report



Main research questions:

Better understanding of the impact and potential of 

satellites on enforcement

What are the main elements favouring the uptake of 

satellite analysis 

Cases studies that can be replicated

Introduction to the project 

Research questions



Research methodology:

Desk research, field research, interviews (38)

Work in Brazil, Indonesia, Mexico, Costa Rica, South Africa, 

Vietnam, Thailand, and several EU countries

Validation workshops (4, 60+ participants from enforcement 

agencies, NGOs, judiciary, international organisations)

Introduction to the project 

Research Methodology



Structure of the report and of the analysis:

General Analysis: how is EO applied against environmental 

crimes, what are the players involved, what are pros and 

limitations, how we can overcome obstacles

Sectorial Analysis: focus on main sectors of application, as 

well as minor/growing ones.

Case studies: a selection of 10 of the most successful 

applications globally

Introduction to the project 

Structure of the report



General analysis

Overview



Fundamentals of satellite EO use against environmental 

crimes: definitions, main trends in environmental crime, 

current landscape

EO and environmental crime legislation: interaction 

between EO uses and national and international 

environmental laws

Landscaping the use of EO against environmental crimes: 

main actors, main uses, main benefits and obstacles

General analysis

Overview



Main areas

Illegal logging/forestry crime

Illegal mining

Fishery Crime

Pollution

Other areas

Illegal sand mining

Illegal construction

Wildlife crime

Waste trafficking

General analysis

Sectoral analysis



A new wave of environmental crimes

Quantitatively bigger

New players

New criminal methodologies

A new endowment of satellite data and of analytical 
tools

A slow but steady increase in applications

A number of significant advantages compared to 
traditional methodologies

Still limited use in court

General analysis

Main results



Potential is still much greater than current 

application:

Cultural/awareness factor

A few technological limitations

Impact of organisations’ structures

Above all: legislative and policy frameworks behind and 

slow to adapt

A strong need to mainstream EO in the fight against 

envicrime

General analysis

Main results/2



Main advantages:

Saving time and resources on activities already 

currently performed 

Performing tasks that would be otherwise impossible

General analysis

Main advantages



Advantages:

Possibility to perform inspections on a distance

Saving resources

Automation

Prevention and deterrence effect

Completeness of information: Time and geographical 
coverage

Objectivity

Support to damage estimation and to restoration activities

Cross-border investigations

General analysis

Main advantages/2



Limitations:

Technical

Operative

Judicial

Legislative

Political

Socio-economic

General analysis

Main limitations



Main limitations:
Work on the ground is often still necessary (operative)
In some countries evidence needs to be certified to be 
accepted (judicial)
Some regions face specific issues related to 
weather/landscape (technical)
Specific laws or regulations are required to mainstream use 
(legislative)
Political opposition against the use of EO has been an issue 
(political)
Very High Resolution images are sometimes required (and 
need to be purchased) (technical/operative)

General analysis

Main limitations/2



Legislative review, main results for international legislation:
In several cases, applications are explicitly named or anyway 
expected to be applied in Guidelines and Annexes

Some treaties are readier/show more involvement than others 
for the use of satellites

Limited capability of influencing national 
legislation/enforcement

EU:
Progressively integrating satellite analysis

Still much more in Guidance documents and strategies than in 
actual legislation

A few missed chances (Envicrime Directive, WSR) and some 
promising elements (EUDR, Nature Restoration Law)

General analysis

Legislative Review



Legislative review, main results for national/sectorial 
legislation:

Very significant differences across sectors

Still a much more significant mention of satellites in 
administrative than criminal law

Some promising areas (IUUF), some consolidated ones 
(forestry) and some mixed results (mining)

Positive interaction with different tools

Interaction with other issues related to environmental 
crime legislation

Some sectors not covered at all (despite the potential)

General analysis

Legislative review/2



Legislative review, the issue of certification:

A problem not across all countries

No significant differences between common/civil law

Could be a serious impediment to proceedings

Structured methodologies work well: USA, Peru

The case of AI and the black box issue: Costa Rica

General analysis

Certification
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Sectoral analysis

Forestry crime



Pro: Envicrime where satellites are applied the most. 

Optical and radar images are used to detect logging, forest 

changes, assess the legality of licences, and detect illegal 

timber trade. 

Cons: Satellites are not mentioned in key int.l binding 

arrangements (CITES) or their use is only recommended 

(EUDR) 

Sectoral analysis

Forestry crime



Sectoral analysis

Illegal pollution



Pro: crime with relevant recent developments, where 

satellites are used to detect water, soil and air pollution 

also through the detection of nitrogene, sulphur and 

methane.

Cons: Satellites cannot be the sole legal evidence as they 

don’t establish liability; High costs of aerial surveillance; 

legal fragmentation. 

Sectoral analysis

Illegal pollution



Sectoral analysis

Fishery crime



Pro: Satellites can monitor vast areas regardless of 

sea/weather/light conditions. Relevant efforts by UNODC, 

EMSA, and NGOs

Cons: IUUF recently emerged as a serious crime; lack of 

satellites considerations into legal frameworks; lack of 

international cooperation and reluctance to accept foreign 

satellite evidence. 

Sectoral analysis

Fishery crime



Sectoral analysis

Illegal mining



Pro: high quality view of vast areas, less need for field 

inspections in remote/dangerous areas; satellites are used 

to compare licences and detect smuggling of minerals

Cons: No int.l legal framework on mining; satellites less 

used in some regions as mining is a relative novelty for the 

region. Strong economic obstacles.

Sectoral analysis

Illegal mining



Other areas:

Illegal sand mining: 

High potential on damage estimation

Low potential in investigations

Low application

Illegal construction

Limited use in investigations, high in monitoring

Wildlife crime

Hard to detect via EO, but tech is good for context 
analysis

Sectoral analysis

Other areas



Case studies

Overview



Case studies

Overview/2

Common Criteria

Applicability of EO: 

Effective and central use of Sentinels

Across several sectors

High Enforcement Potential:

Concrete impact, not just monitoring

Leads to investigations or court evidence

Methodology: 

A mixture of interviews, desk research, and field 
research



Table:

Description and readability 

Structure:

Overview - Entities, sector, and EO application

Benefits - Advantages over traditional methods

Obstacles - Technical, legal, and political limits

Replicability - Potential for scaling elsewhere

Case studies

How to read a case study



Case studies

EO to detect IUU fishery by EFCA (6)



Case studies

EO to detect IIU fishery by EFCA (6)

Case Overview:

Entities - EFCA / Fisheries Control Agency

Sector – IUU fishery 

How was EO used: 

Sentinel-1 for wide-area maritime surveillance 

Cross-referenced with tracking data to flag suspicious 

vessels

Tip-and-cue with HR imagery when suspicious activity is 

detected



Benefits: 

Cost-efficient, cutting fuel and operational costs

Deterrence effect and identification of dark vessels

Obstacles:

Satellite revisit time, coordination with third-country 

partners

Replicability:

Already replicable via the EO + AIS/VMS + HUMINT 

approach

Case studies

EO to detect IIU fishery by EFCA (6)



Case studies

Investigations of Palm-oil-driven wildfires in Indonesia (3)



Case studies

Investigations of Palm-oil-driven wildfires in Indonesia (3)

Case Overview:

Entities - Professor Saharjo / Ministry of Environment 

Sector - Illegal wildfires 

How was EO used: 

Sentinel imagery overlaid on concession maps

Time series are used to estimate ecological damages

Dossier sent to the relevant authorities



Case studies

Investigations of Palm-oil-driven wildfires in Indonesia (3)

Benefits: 

Access to restricted plantation areas 

Accuracy in estimating damage, limiting offenders' ability 
to conceal it

Obstacles:
Cloud coverage, time series

Political and economic resistance

Replicability: 

Highly replicable +500 cases by Prof. Saharjo alone

Adaptation needed for different landscapes/sectors



Q&A

Thank you!
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