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‘Our goal is to reconcile the economy with our planet’ 
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Our approach
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parks



Data                           &                    Methods

Protected areas

NATURA 2000 database

- park name
- x,y
- country
- species
- area
-
- …

Data (pollutant release)

E-PRTR database as 
stipulated by EU regulation

• company name
• 90 + pollutants
• AIR/WATER/SOIL 
• x,y
• 30K companies 
• 2001 - 2017
• NACE industries

•

Environmental Footprint

EF 3.1  database 
• pollutants, 
• footprint categories,
• AIR/WATER/SOIL
• characterization factors
• …

source> EEA, European 
Environmental Agency

source> EEA, European 
Environmental Agency

source> Joint Research 
Centre



Descriptive statistics
Descriptive facts

● Natura 2000 parks
○ key instrument to protect 

biodiversity in the EU. 
○ an ecological network of protected 

areas, 
○ set up to ensure the survival of 

Europe's most valuable species 
and habitats, based on the 1979 
Birds Directive and the 1992 
Habitats Directive.

○ 1m km2
○ about 900 protected species

● EPRTR
○ 76k facilities
○ NACE sectors except agri



Biodiversity risk calculation steps

1. Eutrophication & 
Ecotoxicity eq

2. Distance (      company and closest NATURA       )

3. Aggregation by NATURA 
park (d<500)

4. Aggregation by facility 
(d<500)



76K
facilities

27K
N2000 parks

d (distance)

d

d
dmin

Pairing parks and polluters for calculating 
proximity (dmin = distance to closest park)

dmin

dmin

dmin

dmin



Environmental footprint (EF) =  Eij x CFij 
Eij - emission 
weight (kg)

mediaj - facility

EPRTR -EEA

i - substance

EF -JRC

CFij - characterization 
factor

i - substance media



Biodiversity risk metrics 1

ECOTOXICITY
● result of a variety of different toxicological 

mechanisms
● in comparative toxic units (CTUe)



Biodiversity risk metrics

EUTROPHICATION
● accelerates the growth of algae (alghi)  
● degradation of organic material consumes 

oxygen resulting in oxygen deficiency and, in 
some cases, fish death

● P eq



Natura 2000 parks



Overlay of industrial facilities and Natura 2000 
parks



Industrial facilities in the proximity of Natura 
2000 parks (d< 500m) 



Zoom-in on industrial facilities in Natura 2000 
parks (facility dminin meters)

in the 
park 
(dmin=0m)

derogation 
zone?

‘No facility 
name’ 
reported 
(confidential
ity)



Confidentiality reasons by sector:
Intensive rearing of poultry, pigs
# parentCompanyName, mainActivityName, count(*)
'CONFIDENTIAL', 'Installations for the intensive rearing of poultry with 40,000 places for poultry', '524'
'CONFIDENTIAL', 'Installations for the intensive rearing of pigs with 2,000 places for production pigs (over 30 kg)', '432'
NULL, 'Installations for the intensive rearing of pigs with 2,000 places for production pigs (over 30 kg)', '88'
'CONFIDENTIAL', 'Installations for the intensive rearing of pigs with 750 places for sows', '49'



% of facilities NOT reporting facility name 
vs. distance to Natura 2000 parks



Facilities with the largest calculated 
ecotoxicity footprint (ecotoxicity, CTUe)



% of sites in the proximity of foreign parks



Conclusions and recommendations

Companies
● CSRD European Sustainability Reporting Standards 
● Erhart-Menyhért-Erhart Methodology for biodiversity risk assessment
● 2% in the park - risk management?

Regulators
● supranational management of the biodiversity risks
● conflicts of interest - derogation zones 
● reconsideration of confidentiality claims and derogation zones
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Footprint metrics
Ecotoxicity refers to impacts on the ecosystem, particularly the damage to individual species 
and the function of the ecosystem Fantke et al. (2015). Ecotoxicity is the result of a variety of 
different toxicological mechanisms caused by the release of substances with a direct effect on 
the health of the ecosystem. The characterization factor for aquatic ecotoxicity impacts is 
expressed at mid-point level (ecotoxicitypotential) in comparative toxic units (CTUe) and 
provides an estimate of the potentially affected fraction of species (PAF) integrated over time 
and volume per unit mass of a chemical emitted. Its unit: CTUe per kg emitted = [PAF m³ d per 
kg emitted].

Eutrophication occurs when nutrients (mainly nitrogen and phosphorus) are released, which 
accelerates the growth of algae and other vegetation in water,  Zampori, 2019. The degradation 
of organic material consumes oxygen resulting in oxygen deficiency and, in some cases, fish 
death. Eutrophication translates the quantity of substances emitted into a common measure 
expressed as the oxygen required for the degradation of dead biomass. Its unit: Phosphor 
equivalents per kg emitted = [P eq per kg emitted]. 



Most affected Natura 2000 parks
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