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EEA: European Environment Agency 

• “The EEA aims to support 
sustainable development 
and to help achieve 
significant and measurable 
improvement in Europe’s 
environment…

• … through the provision of 
timely, targeted, relevant 
and reliable information to 
policy making agents and 
the public”

• EEA is an independent EU 
institution with 32 member 
countries incl. Turkey, 
Switzerland and Norway

• 200 staff in Copenhagen 
headquarters - and 6 Topic 
Centres with wide network 
throughout Europe 

Collaborating countries
Member countries
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Some findings (EXIOPOL, FP7)

• External costs of nitrogen are site 
specific: hot spots and robust areas

• Precautionary approach required as 
scientific evidence base is incomplete

• External costs of nitrogen for EU27 with 
method consistent with approach used 
for air pollution (RAINS/GAINS etc.)
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Impact pathway method (ExternE)

Four steps:
• Local and regional 

dispersion 

• Change in exposure 
resulting from emissions 

• Exposure-response 
functions for effects

• Valuation of effect end-
points  
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Aquatic environment:
impact pathway of N
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EUROHARP catchments
& water supply

• Surface water
• Vansjø-Hobøl, Norway 
• Ouse, UK
• Zelivka, Czech republic

• Ground water
• Odense, Denmark
• Attert, Luxembourg
• Enza, Italy
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Dispersion and transport of N: model

CROP

type, sowing and harvest dates

SOIL

horizons, texture, plant available water

DAILY CLIMATE

precipitation, evaporation, temperature

ROOTZONE WATER BALANCE
MODEL

N-LES

CROP

summer/winter-combinations

phloughing-in of grass

SOIL

clay and humus content

N-APPLICATIONS

fertilizer, manure/slurry, grazing

timing

GROUNDWATER RIVERS and LAKES

Rootzone
leakage
concentration
from arable
land

Rootzone
leakage
concentration
from non-
arable land Point sources

Retention Retention

N-LES CAT
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Step 2: N-pulse in groundwater
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Step 3: Dose-response
- mortality and morbidity

• State of the art on Nitrate
• may inhibit nitrosamines (NOC) that cause increased frequency 

of cancer in all animal species tested  
• biologically plausible mechanisms to suggest bladder cancer
• 2/3 of consumed N is detected in bladder within 24 hours 
• according to IARC: ‘probably’ carcinogenic impact (group IIa)

• Risk quantification on basis of epidemiological literature 
• Iowa health study; large cohorte (Weyer, 2001)
• Slovakian nitrate study (Gulis, 2002)

Bladder cancer incidence (>55 years) 0.106 / mgNO3/l
Colorectal cancer inc. (>55 years) 0.01 - 0,02 / mgNO3/l
Non-Hodgkins leukemia (>55 years)        0.03 / mgNO3/l
Ovarian cancer (Females >55 years) 0.035 / mgNO3/l
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Lifetime table:
years of lost life

Years of Life Lost (YOLL) 
per 100,000 persons, average demography, one-year increase in 1mg/l NO3.

0

5

10

15

20

25

30

Odense Zelivka Attert Enza Ouse Vansjø

YO
LL

Ovarian, F
NHL, F
NHL, M
Colorectal, F
Colorectal, M
Bladder, F
Bladder, M



European Environment Agency

Monetary valuation approach

• Mortality
• Chronic deaths: 40,000 € per life year
• Similar approach as in EU’s CAFE 

assessment

• Morbidity
• Health end-points valued
• Updated unit values based on cost-of-illness 

approach
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0.7 €/kgN

3.6 €/kgN

31.7 €/kgN

0.1 €/kgN
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Hot spot: Zelivka catchment

• Agricultural practice
• 114 kg N/ha
• Leaching to water reservoir 
• 75% of Pragues water supply

• External cost
• 32-36 € per kg N applied
• (3-4 eurocent per inh. per kgN)
• population density is pivotal 
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EU27 unit costs of N (illustrative)

best estimate for 
EU nitrogen unit cost

~ 0.29 €/kgN
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Future effort: water supply zones
and site-specific external costs of N
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Thank you for your attention

http://www.eea.europa.eu


