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-Technical failure
Faulty material

Release of pollutants,  

1. ENVIRONMENTAL IMPAIRMENT

Causes
- Faulty material
- Human error
- Past pollution

substances, pressure,  
heat ... or activity

Effect on
- Air
- Soil
- Water

Emission, 
Interaction

3

Losses

- Bodily injury
- Property damage
- Financial loss
- Natural resources  

damage

Impact to the 
environment

1.1 EXPOSURES OF INSURANCE BUYERS
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2. ENVIRONMENTAL INCIDENTS AND CLAIMS
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2.1 Environmental disasters (pull of last 12 years) 

 2001: Fertilizer explosion in Toulouse, France in 2001
– Liability loss caused by fire, explosion and contamination: €1.9bn

 2003: Gas field blow-out (H2S) in Chongqing China2003: Gas field blow out (H2S) in Chongqing, China
– 250 fatalities, 10 000 people injured: costs unknown

 2005: Murphy Oil: Meraux Refinery, New Orleans (2005) ) 
– Liability loss caused by flooding of oil in water: $ 330 m

 2005: Tank fire in Buncefield Oil Storage Depot in Hemel Hempstead
– Liability loss caused by fire, explosion and contamination: GBP 700m

 2010: Deepwater Horizon: Offshore drilling rig blow out in the GoM
– BP has paid $ 40bn for claims and remediations costs.
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BP has paid $ 40bn for claims and remediations costs.

 2010: Enbridge Pipeline leak in US near lake Michigan 
– Liability loss caused by a soil and water contamination:  $ 750m

 2013: MMA Derailment at Lac Megantic
– Liability loss caused by fatalities, BI, PD and cleanu-up: $ 100m  
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2.2 Hudson River Superfund Site – USA 
costs of remediation:  $500m

 During a 30a period General Electric GE was 
discharging effluents containing between 0.2m 
and 1.3m pounds of PCBs until 1977.

 During a 30a period General Electric GE was 
discharging effluents containing between 0.2m 
and 1.3m pounds of PCBs until 1977.p

 In 1984, a 200-mile stretch of the Hudson River 
from Hudson Falls to the Battery in New York City 
was classified as a Superfund site.

 50 000 samples from the sediments have been 
analyzed. 

 Over a distance of 60 km about 2.2m m³ 
sediments were exchanged.  
Costs $150 m = 70 $/m³

p

 In 1984, a 200-mile stretch of the Hudson River 
from Hudson Falls to the Battery in New York City 
was classified as a Superfund site.

 50 000 samples from the sediments have been 
analyzed. 

 Over a distance of 60 km about 2.2m m³ 
sediments were exchanged.  
Costs $150 m = 70 $/m³
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Costs $150 m = 70 $/m³. 

 EPA is going to conduct further
compensatory measures. The total cost of 
Superfund cleanup, including GE's contribution, is 
projected to be $500 million.

http://www.epa.gov/superfund/accomp/success/hudson.htm

Costs $150 m = 70 $/m³. 

 EPA is going to conduct further
compensatory measures. The total cost of 
Superfund cleanup, including GE's contribution, is 
projected to be $500 million.

http://www.epa.gov/superfund/accomp/success/hudson.htm

Source: US Environmental Protection Agency EPA

2.3 Pollution incidents in the press – Oil Spill Desasters
http://en.wikipedia.org/wiki/List_of_oil_spills

Spill Location Date m³

Rayon, pipeline Thailand: Beach, sea 27.07.2013 50 - 190

Cushing, storage terminal USA, Oklahoma: Land, water 18.05.2013 375

Mayflower, pipeline: crude USA, Arkansas: Land, lake, 30.03.2013 800 - 1100

Arthur Kill, Diesel tank USA, New Jersey: Land, river, sea 29.10.2013 1300

Sundre, pipeline: crude Canada, Alberta: River, land 08.06.2012 475

Bunga field, oil platform Nigeria, Bunga field: Sea, fish 21.12.2011 6600

Frade field, drilling rig Brazil, Campos Basin: Sea 07.11.2011 100 - 500

Gannet Alpha oil platform UK North Sea: Sea 10 08 2011 250
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Gannet Alpha oil platform UK, North Sea: Sea 10.08.2011 250

Penglai/Suizhong oil fields China, Bohai Bay oil spill: Sea 17.07.2011 250

Rainbow pipeline: crude Canada, Little Buffalo: Land, water 29.04.2011 4500

Uran pipeline: crude India, Mumbai: Sea 21.01.2011 50

Fiume Santo power station Italy, Sardinia: Land, sea 11.01.2011 20

Xingang Port pipeline: crude China, Dalian: Land, sea 16.07.2011 2500
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3. ISSUES OF CONCERN IN COVERING 
ENVIRONMENTAL POLLUTION

Risk identification
Insured’s environmental awareness
Insured risk changes

Incurred but not reported claims  
Contaminated sites 

(inherited pollution)
Determining time-frame of the 

loss event
Gradual pollution

Purely financial losses
Restoration or clean-up costs
Accumulations 
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3.1 Time dimension (“long tail“)
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3.2 Inherited pollution – Examples

 Power plants, iron and steel works, mines, 

paper factories, railway territory, chemical 

 Power plants, iron and steel works, mines, 

paper factories, railway territory, chemical 

plants, refineries, tank farms, pipelines, 

military bases.

 Military bases, mining operation, landfills and 

the crude oil industry are the worst.

plants, refineries, tank farms, pipelines, 

military bases.

 Military bases, mining operation, landfills and 

the crude oil industry are the worst.
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3.3 Changing regulatory framework

Europe

 ELD - Directive 

Europe

 ELD - Directive 
2004/35/CE

 REACH

USA

 Shale gas

 Air pollution/ Global 
warming

2004/35/CE

 REACH

USA

 Shale gas

 Air pollution/ Global 
warming
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China 

 Industry accidents

 Enforcement of 
environmental laws

China 

 Industry accidents

 Enforcement of 
environmental laws
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3.4 ELD- Directive 2004/35/CE: 
Public law environmental damage claims 

The state is the advocate 

of the environment and 

The state is the advocate 

of the environment and 

claimant.

The legally protected 

interests are: water, land, 

protected species and 

natural habitats.

Natural restitution –

Recovery of nature

claimant.

The legally protected 

interests are: water, land, 

protected species and 

natural habitats.

Natural restitution –

Recovery of nature
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Group actions:

enforceable claim on the 

authorities to take action, 

hence indirectly claimants 

Group actions:

enforceable claim on the 

authorities to take action, 

hence indirectly claimants 

3.4.1 Directive 2004/35/CE – Content

 New: “coverage” of liability under public 
law

 New: “coverage” of liability under public 
law

 New: liability for ecological damage, type 
of damages, calculation/amount 

 New: further remediation for water-/
land damage (compl. + comp.)

 New: coverage for liabilities for damage 
on own premises and under public law

 New: prevention measures now 

 New: liability for ecological damage, type 
of damages, calculation/amount 

 New: further remediation for water-/
land damage (compl. + comp.)

 New: coverage for liabilities for damage 
on own premises and under public law

 New: prevention measures now 
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enforceable in all EU member states, if 
there is an “imminent” threat (covered in 
EIL policies of special carriers)

enforceable in all EU member states, if 
there is an “imminent” threat (covered in 
EIL policies of special carriers)



06.06.2014

8

3.4.2 ELD Poland – 30.4.2007 Act on environmental 
damage prevention and its remedy –> very broad  

 At least 8% of the country are designated FFH 
sites or bird sanctuaries. Liability extended to 
damage to nationally protected species and 
habitats

 At least 8% of the country are designated FFH 
sites or bird sanctuaries. Liability extended to 
damage to nationally protected species and 
habitatshabitats.

 Includes inherited pollution discovered after the 
Act comes into force (unless reported accordingly 
by 30 November 2006) 

 Own land must also be cleaned up even if there is 
no acute risk to third parties or humans. 

 No state of the art and permit exemptions.

habitats.

 Includes inherited pollution discovered after the 
Act comes into force (unless reported accordingly 
by 30 November 2006) 

 Own land must also be cleaned up even if there is 
no acute risk to third parties or humans. 

 No state of the art and permit exemptions.

1501/12/2010Best Practice Environmental Liability – Casualty Underwriting Aspects 15

 Proportional liability.

 Authorities can demand financial guarantees in 
special cases.

 Minister of Environmental Protection can issue 
executive decrees on financial guarantees in 
respect of special installations.

 Proportional liability.

 Authorities can demand financial guarantees in 
special cases.

 Minister of Environmental Protection can issue 
executive decrees on financial guarantees in 
respect of special installations.

3.4.1 Poland status May 2013 – EU report

 Since May 2007 more than 500 cases of imminent threats and damages registered by 

the Regional Directorate for Environmental Protection.  

 65 imminent threats of damage and 455 actual environmental damage, of which 302 

are closed and 218 are ongoing.

 Most of the cases concern land damage followed by biodiversity damage

 ELD filled a gap in the pre-existing legal framework, old regulation were unclear and 

difficult to apply for the environmental authorities. The authorities have been therefore 

extensively using the ELD regime. 

16

 There are no restrictions on categories of persons who may provide a notification of a 

ELD case. NGOs have been particularly active .

 The definition of land damage is very broad. In practice, it covers all damage which 

occurs on land or soil which breaches soil quality standards. A Bill has been going 

through legislative process to limit soil damage to threatening human health.  
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3.4.1.3 Liability aspects for environmental damage 
to the different subjects of protection

Soil Waters Biodiversity

Shoreline, Lake, 
River, Ditch

Water Protection 
Area, Groundwater

Soil

FFH-Area

Nature-Sanctuary

Natura 2000

Bird Sanctuary

RISK
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Riskindex: low, moderate, high, extreme

Soil Bird Sanctuary

Protected Species

Environmental Loss Sensitivity Maps

18



06.06.2014

10

3.5 Basins with assessed shale oil and shale gas 
formations 

19

3.5.1 Hydraulic Fracking Technology
https://www.youtube.com/watch?v=7ned5L04o8w

20
Quelle: Hydraulic Fracturing Facts
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3.5.2 Drilling Job-Site 

21
Quelle: Bob Donnan

3.5.3 Prduction-Site

22
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3.5.4 Who is at risk
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3.5.5 Loss Scenarios - 1

Operational Accidents Seismic  and Geological Activity

E th k ti it ( t d EQ i A kBl t (L T hi PA 4/25/11)  Earthquake activity (reported EQ in Arkansas, 

TX & other states)

 Sediment and water run-off

 Waste water injection in deep geological 

formations

 Blow outs (Leroy Township, PA  on 4/25/11)

 Spills and accidents involving vehicles and 

equipment used to transport people, 

equipment, chemicals, etc.

 Bodily Injury or Property Damage (including 

loss of value or enjoyment) 

 Gas migration related fires, 

explosions…above or under ground 

24

 Sudden release of pollutants 

 Storage of Hazardous Substances
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3.5.6 Loss Scenarios -2

25

3.5.7 Loss Scenario - 3:  Gradual Pollution

26
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LIABILITY

ENVIRONMENTAL

DAMAGED GOOD OR INTEREST

PROTECTED SPECIES AND HABITATS

4. STRUCTURE OF ENVIRONMENTAL INSURANCE  

ENVIRONMENTAL 
DAMAGE

PUBLIC LAW LIABILITY

LOSS CAUSED BY 
POLLUTION

- PROTECTED SPECIES AND HABITATS
- WATER
- SHORE LINE
- SOIL

PERSONS:
- BODILIY INJURY

27

POLLUTION

THIRD PARTY LIABILITY

BODILIY INJURY
- OTHER PERSONAL  DAMAGES

PROPERTIES:
- PRIVATE OR PUBLIC OWNER

LOSS OF INCOME

4.1 Environmental insurance pools 

Italy: Pool 

Inquinamento

(a) Third party liability and off-site clean-up cover caused by pollution
accidents

Policy with 2 

sections
(b) Environmental pollution rehabilitation insurance to cover claims 
under public law. Sublimit for first party losses.

France:

Assurpol

Care Policy

(a) Covering third party liability caused by an pollution incident.

(b) Covering environmental damage to the soil, water and protected
species, as well as natural habitats.

28

Spain: 

PERM 

Policy with 2 

sections

(a)Third party liability cover for pollution accidents.  

(b) Environmental pollution rehabilitation insurance to cover claims
under public law. The competent authority will designate the  
minimum amount of a financial guarantee.
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4.2 Insurance solution in Germany

Public Liability 

Insurance

Complete exclusion for pollution liability (inclusive fire and 

explosion events are defined as pollution condition). 

Reintegration of a basic cover for residual risks such as small

Basic cover

Reintegration of a basic cover for residual risks, such as small 

quantities of chemicals or fuels. Standard cover for small and 

medium sized companies without a significant environmental hazard.

Environmental 

Liability 

Insurance (UHV-

policy)

Cover for third-party damage, which arises from an “environmental 

impact”. The damage have to be caused by materials, substances, 

vibrations, noises, pressure, rays, gases, steam, heat, or other 

phenomena that have been dispersed in soil, air, or water. 

29

Environmental 

Damage 

Insurance (USV-

policy)

Coverage for governmental actions due to public law liabilities. The 

cover of activities on owned premises is restricted o sudden and 

accidental incidents.  Basic cover for offsite environmental damage. 

Additional “first party” cover can be purchased for cleanup costs and 

restoration costs on the policyholder’s property.  

4.3 US specialized pollution coverages

US EIL policies – 2 main categories:  Sites: Premises Pollution policies
Scope of coverage:

Insurance penetration is low antiselection (high exposures, high premiums)Insurance penetration is low antiselection (high exposures, high premiums)

Scope of coverage:
-unknown historical pollution
-new pollution gradual and sudden as 
well as losses caused by normal 
operation
- Natural resource damage
- Civil fines and penalties
- Onsite cleanup
- First party business interruption

30

p y p

 Services:
 Contractor´s/Consultant´s Pollution 

Legal Liability policies (CPL)
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4.3.2 Environmental policies in US

Only to be underwritten by environmental experts:

 Gradual Pollution

 First-Party clean-up

 Waste-management activities

 Contractor’s liability or Professional liability policies

 Historical pollution coverage

 Clean-up cost cap policies

31

 Polices covering the cost of restoring natural-resource damage or             

environmental damage (as required under the ELD)

 First party business interruption

 Mold, bacteria, emf ……

4.4 MTPL coverage

 Strict liability for environmental damage caused by transportation of dangerous goods

 MTPL coverage will be affected by the ELD as well as MTPL reinsurance

 Strict liability for environmental damage caused by transportation of dangerous goods

 MTPL coverage will be affected by the ELD as well as MTPL reinsuranceMTPL coverage will be affected by the ELD as well as MTPL reinsurance, 

in particular XL R/I

MTPL coverage will be affected by the ELD as well as MTPL reinsurance, 

in particular XL R/I

32
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5. OVERVIEW ABOUT ENVIRONMENTAL 
MARKETS IN EUROPE AND US 

33

5.1 Environmental Pools in Europe - Status 2013 

Country Capacity
in mm €

Written
Premium in €

Policy
Count

Average
Premium

active
sincein  mm € Premium in € Count Premium since

France 50 + 25 21.120.800 3.952 5.223 1989

Italy 50 17.022.543 4.739 3.683 1979

Spain 20.090 8.269.000 5.960 1.112 1994

34

Netherlands 2,5 798.000 4.836 199 1984
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None

Environmental
Liability Policy

1%

5.1.2 Environmental insurance market in Italy

None
29%

Sudden and accidental 
pollution 

in the GL  Policy

70%

35

5.2 Market overview Germany

Environmental Liabiltiy Insurance (UHV)

700.000 UHV-Policies – hazardous installations
or tanks. (Limits €1m and €10 m, higher limits are
restricted to sudden and accidental.)

All other insured‘s are purchasing a GL/EIL-Basic 
Cover Policy where all other TPL pollution claims
are covered which are not caused by a dedicated
activity or installation.

Premium Income: €700m, Loss ratio: 15%-30%

36

Environmental Damage Insurance (USV)

Cover of costs for clean-up/remediation forced by
the governmental authorities. Onsite cleanup
could be purchased for additonal premium

1.600.000 policies covering ecological damage
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5.2.1 Development of Environmental Damage
Insurance in Germany – Number of risk (Source GDV)

37

5.3 Special Environmental Carriers based in US 
Status 2013

Observations
 US specialty insurers (no local European 

or ROW insurers), but some with global 

activity

 USA/Canada are the most established 

markets, more than 20 years of experience

 6 key players of a total of 40+ players 

make up 70 % of market premium

 ROW includes 

 UK and continental Europe: fairly 

established (although less than USA)established (although less than USA)

 Europe: different legislations and 

insurance solutions, e.g. pools, German 

UHV model

 Emerging markets: Asia (China)  and Latin 

America (Brazil, Mexico and Venezuela) 

with developing legislation and awareness  

as well as evolution of products 

38

Total EIL Premium in US/Canada  $1,5bn Total EIL Premium in US/Canada  $1,5bn 
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6. RISK ASSESSMENT

Risk analysis

6.1 Risk assessment process <

Number

Nature

Safety

Quantity

Nature

Characteristics

Exhaust air purification

Substances

Activities
Safety Exhaust air purification

Wastewater treatment

Waste disposal

Water protection

Pollution control

40
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Organigram

Training

M i t

6.2 Risk assessment process >>

Surroundings

Protected areas

Hydrology

History

Premises

Soil pollution

Groundwater

contamination

Maintenance

Housekeeping

Contingency plan

Organisation

Contaminated sites

Site susceptibility

Geology

Topography

Natural hazards

Risk assessment

41

7. PREMIUM INDICATION WITH THE HELP OF 
NATURE 
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7.1 Allocation of industrial activities to risk classes

Operational Risks

Installation Risks

Product Risks

Off-Site Service RisksInstallation Risks

Fixed Site Risks Mobile Risks

Off-Site Service Risks

Mobile installationsTrial Operation

Risk class 1, 2, 3 or 4 according to MR NATURE

Insured

7.2 Flow Chart

Site B

Site ASewage

Risk factors :

Previous

Substances

Emissions

Safety 
measures

Production plants

Storage facilities

Other faciltiessimilar

Site C

Previous 
losses

Past pollution
Natural 
hazards
Local 

conditions
Management

Fire protection
Security

similar
to  A

to  A

Site C

44
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7.3 Risk Indication

45

7.4 Overview and risk indication

RC1 – low risk, RC 4– high risk
RCel: EIL TPL Risk
RCe: ELD or Ecological Risk
RCf: Fire/Explosion Risk 
RCn: Gradual or normal Operation Risk

RC1 – low risk, RC 4– high risk
RCel: EIL TPL Risk
RCe: ELD or Ecological Risk
RCf: Fire/Explosion Risk 
RCn: Gradual or normal Operation Risk



06.06.2014

24

7.5 Premiumindication with the help of NATURE 

NATURE 3.0
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8. REINSURANCE OF ENVIRONMENTAL LIABILITY 

Catastrophic
incidentsGradual 

pollution? Ecological
d ?

Frequency?

First party
cleanup?

Legal framework?

Historical
pollution?

p

Claims made?

damage?

Legal framework?Claims made?

Public law 
claims? Occurrence ?

Products/
completed operations

49

 Environmental damage has potential for large losses in terms of 

restitution of the ecological conditions

 Large loss potential with coverage of product pollution

8.1 Potential reinsurance problems - ELD

 Large loss potential due to recovery by other liability insurers

 High frequency of first-party losses (agriculture, use of products, 

underground pipes, tanks, small firms)

 Increasing loss frequency due to enforcement pressures exercised on 

the authorities by environmental protection groups

 Routinely long-term remedial measures  loss reserving

 Ri k f i di l i h h i d i d Risk of excessive remedial action where there is damage to species and 

in natural habitats, remedial measures also deal with historical pollution

 Knowledge is patchy because of the lack of underwriting and claims 

experience
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Basic principle

 Insurance of environmental damage in accordance with the EU directive 

8.2 MR’s position on obligatory RI treaties >

is possible on a claims-made or manifestation basis subject to the 

following limitations:

 Restriction of the limit on complementary and compensatory 

remediation.

 Ditto for the remediation of protected species and natural habitats.

 First-party damage only covered under special policies or 

d t dd d id t l b i ith ti f t fendorsements on sudden and accidental basis with time factor for 

duration of event and notification of loss and separate RI contract.

The following are considered not insurable in an obligatory RI-treaty:
 Gradual pollution – Exceptions:

G i t l l i li t i i l d t

8.2 MR’s position on obligatory RI treaties <<

Germany, environmental pools, specialist insurers, special products
N.B. Proof of cedant quality, Munich Re risk assessment (regular 
reviews), adequate pricing

 Damage resulting from approved normal operation

 First-party damage in general liability RI contracts
Exceptions: Germany, pools, specialist insurers, special productsExceptions: Germany, pools, specialist insurers, special products

 Mining, disposal sites, pipelines, GMO –> fak./special acceptance

 Hazardous industrial plants in the case of cedants with little expertise
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Environmental Liability Insurance

5353


