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Farms and
farm jobs

Usable farm area

Livestock farming

Large-scale farming

Mixed crops

Wine growing

Vegetables

Forests

� The number of annual work units fell between 28% in the Languedoc-Roussillon region and 35%
in the PACA (Provence-Alpes-Côte d’Azur) region from 1988 to 2000.

� The average size of farms increased between 8 hectares in the Rhône-Alpes region and 17 ha in
the Franche-Comté region from 1988 to 2000.

� In Bourgogne, large farms now represent almost half of the total in the region.

� Usable farm area represents between 28 and 58% of the land area of the regions in the river basin.

� In Bourgogne, cattle farms represent 29% of all farms, 34% of the usable farm area, 64% of meadows, 27%
of all farm jobs and they are primarily oriented toward meat production.

� Meadows cover two-thirds of the usable farm area in the Franche-Comté region. Over one-third of the farms in
the Franche-Comté region raise dairy stock. The Franche-Comté region comprises 5% of the national livestock

and produces 5% of the milk in France, 7% of the butter and 6% of the cow cheese.
� In the Rhône-Alpes region, one half of the farms are specialised in the production of grazing animals.
� In the PACA region, sheep farming, a traditional activity in the area with its transhumance seasons,

remains strong with 886 000 head, of which 610 000 ewes.
� In Languedoc-Roussillon, livestock farming is concentrated in the Lozère department, in the high sections of the coastal
departments and in the west of the Aude department. Sheep and goat farming is the dominant activity with 2 540 farms.

� In Bourgogne, farms specialised in cereals and large-scale farming represent 23% of all farms, 40% of
the usable farm area and 21% of farm jobs.

� In Rhône-Alpes, arable land represents 40% of the total usable farm area in the region.
This percentage varies from 8% in the Savoie department to over 60% in the Ain department. In Savoie, permanent

grassland covers over 90% of the usable farm area in the department.
� The cereals-oilseeds-protein crops sector is the third largest in Languedoc-Roussillon with 14%

of the usable farm area in the region.

� Fruit growing in the Rhône valley is concentrated in the Drôme department and in the lower section of the Isère valley,
and represents one-fifth of the land devoted to fruit growing in France.

� 50% of the flowers produced in France are grown between Toulon and Nice.
� The Rhône valley and the Mediterranean coast represent two-thirds of total French fruit production,

including (virtually) all of some types of fruit (apricots, peaches, nectarines, cherries, almonds).

� The basin represents over 60% of the land devoted to vineyards in France.
� One-third of all vineyards are located in Languedoc-Roussillon.

� The PACA region is one of the primary producers of vegetables, however surface areas have dropped 40% over the past 12 years.
� In Languedoc-Roussillon, 3 170 farms work 11 660 ha (hectares) producing fresh vegetables, including 950 ha in greenhouses.

� The Franche-Comté and Rhône-Alpes regions alone supply 15% of hardwood produced in France.
� Franche-Comté is the second region in France in terms of its percentage of forest cover.

Established uses

Irrigation

Industrial jobs

Geographic distribution
of industry

Large firms

Agri-food industry

Energy and petrochemical
industries

Specialised industrial
sectors

Transport of untreated
water

Water resources

Drinking-water
supply and sanitation

(DWSS)

Sand and gravel mining

Economic characterisation

� The RM basin has the highest percentage of crop irrigation. The basin represents
16% of the usable farm area in France, but 20% of the irrigated land with approximately 375 000 hectares

(i.e. 8 % of the usable farm land in the basin).
� Irrigation is extensively used. The basin comprises 22% of French farms, but 35% of the farms using irrigation.

A total of 25% of farms (one in four) in the basin use irrigation, compared to 15% nationally.

� Rhône-Alpes is the second industrial region in France, after the Paris region.

� The Gard and Hérault departments represent 75% of the industrial jobs in the Languedoc-Roussillon region.
� Of the 15 000 industrial sites in PACA, over two-thirds are located in the Bouches-du-Rhône department (Marseille)

and the Alpes-Maritimes department (Grasse, Nice, Sophia-Antipolis).
� Half of the industrial activity in Rhône-Alpes is concentrated in three urban areas, Lyon, Grenoble and Saint-Étienne.

� In Franche-Comté, the Belfort-Montbéliard urban area comprises almost 40% of the industrial jobs in the regions,
with Besançon representing another 15%.

� In Rhône-Alpes, 35 companies each have over 1 000 employees in the region.
In Bourgogne, over two-thirds of industrial employees work on sites having over 100 employees.

� In PACA, the agri-food industry is the second largest industrial employer in the region (31 000 employees).
� It is the foremost industrial sector in Languedoc-Roussillon with almost 14 000 employees.

� Companies with over 20 employees represent 10% of the national total, placing Rhône-Alpes
in second place among French regions, behind Bretagne.

� The Rhône-Alpes region is the source of 21% of the primary energy in France and a quarter of the electricity.
� In terms of nuclear power, the Rhône-Alpes region is the foremost French region with 30%

of the total nuclear capacity and 24% of the electricity produced in nuclear plants.
� PACA is home to 30% of French oil-refining capacity.

� Metallurgy and metal working are the leading industrial sector in Rhône-Alpes with 77 300 employees.
� Over half of all industrial jobs in Languedoc-Roussillon are in the capital-goods sector.

� Three large, local-development companies contribute to economic growth by providing untreated water,
essentially from two main sources, namely the Rhône River (Compagnie Nationale du Rhône (CNR)

and Compagnie nationale d’aménagement de la région du Bas-Rhône et du Languedoc (BRL))
and the Verdon River (Société du Canal de Provence (SCP)).

� The volumes abstracted annually amount to approximately 142 billion cubic metres for BRL
and 167 billion for SCP (data based on fees for 2000-2002). These volumes serve mainly for public distribution
(18% for BRL, 48% for SCP), irrigation (74% for BRL, 41% for SCP) and industry (8% for BRL, 11% for SCP).

� Agriculture represents the second largest user in the river basin with 2.8 billion cubic metres abstracted in 2001
from surface waters and 196 billion cubic metres from groundwater (IFEN study in 2004).

� 80% of the volumes abstracted for agriculture are used for gravitational irrigation.

� Percentage of the population whose water is directly managed by the local government: 28%
� Percentage of the population for which water management is delegated by the local government: 72%

� Number of customers for drinking water: 5 381 790
� Volume of drinking water billed: 1.148 billion cubic metres

� Length of drinking-water networks approximately 150 000 km
� Length of sanitation networks approximately 70 000 km

� Drinking-water production units: 437
� Wastewater-treatment plants: 4 315

� Non-collective sanitation units: approximately 1 million
� Jobs in the water sector: over 120 000 in France and approximately 30 000 in the basin

� Over 106 million tons were produced in the basin in 2002 (27% of total French production),
of which 40% from alluvial deposits.

� In the river basin, 320 companies mining sand and gravel employ 2 500 persons.
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Production of bottled
drinking water

Water cures

Transportation
infrastructure

Commercial navigation
on rivers

Maritime transport

Energy

Tourism

River tourism

Recreational activities

Bathing

Recreational fishing

Golf courses

� 3 700 million litres of bottled water were produced in 2002 in the river-basin district (40% of total French production).
� The district represents 33% of the companies and 44% of the jobs in the table-water sector in France.

� Some 240 000 people took water cures in 2001 in the district, i.e. 45% of the French total.
� There are 39 thermal spas in the district, i.e. 38% of the total in France (104).

� With respect to its population, the communication networks in the Bourgogne region rank first among
French regions for highways, second for railroads and fourth for national roads.

� The network of navigable waterways in the Rhône-Méditerranée district spans 14 departments and five regions.
� In 2003, river freight in the basin totalled over five million tons.

� This total consisted of 85% exclusively river transport and 15% mixed river and maritime transport.
� The basin has a stable fleet of 74 ships representing a total capacity of 125 000 metric tons.

� Approximately 100 million metric tons of freight and 3.5 million passengers transit
each year via the six maritime ports on the Mediterranean coast.

� Most of the freight (92%) goes through the port in Marseille
(leading French port and third port in Europe for freight).

� Two-thirds of French hydroelectric generation are located in the basin.
A quarter of French nuclear generation is located in the basin.

� Almost 600 million nights were booked (including 240 million in PACA).
� Total capacity is approximately 2.5 million beds, including 700 000 in PACA, but not including vacation homes.

� The population during the tourist season has been estimated at 6.5 million, i.e. an increase of almost
50% compared to year-round inhabitants.

� The average outlay per tourist and per day has been estimated at 50 euros.
� Some 350 000 jobs are directly related to tourism.

� There are almost six million vacation homes in the basin.
� PACA represents 14.6% of the total French tourism market, followed by Rhône-Alpes (11.3%),

the Paris region (10.7%) and Languedoc-Roussillon (9.2%).

� Some 35 companies rent a total of 900 houseboats (46% of the national total).
� A total of 108 ships are available for cruises (28% of the national total).

� In the basin in 2003, 48 600 people were members of the national Canoe-Kayak federation
and 37 350 people were members of the national Sailing federation.

� Over 200 local clubs were part of the national Canoe-Kayak federation and 310 clubs part of the national Sailing federation.
� A total of 145 marinas along the Mediterranean coast offer approximately 88 000 mooring points for sailboats and motorboats.

� 528 towns (6.5% of the total in the basin) have at least one beach or structured bathing area.
� The cumulative seasonal (tourist) population in these towns is close to 2.5 million, i.e. approximately 38%

of the total seasonal population in the basin (6.5 million).

� Approximately 342 000 fishing enthusiasts in the basin paid their fishing fees in 2001 (one quarter of the national total).
� The average outlay per person for fishing has been estimated at 250 euros per year and per person (including fees).

� The Isère department has the most registered fishers, with almost 26 000.
� Over 4% of the population in the Bourgogne and Franche-Comté regions paid the fishing fees.

� Of the 531 courses in France in 2002, over 150 were located in the basin, including 57 in
the Rhône-Alpes region and 53 in the PACA region, the two regions having the most courses in France.

� A high-end, 18-hole golf course has an average consumption of 5 000 cubic metres per day,
which corresponds to that of a town of 12 000 inhabitants.

� The total water consumption for the irrigation of golf courses in 2002 amounted to 36 million cubic metres,
equivalent to the annual consumption of a town of 500 000 inhabitants.

Skiing and snow
cannons

Salt production

Small commercial
fisheries

Marine aquaculture
and shellfishing

River fishing (commercial
and traditional)

Continental fish
farms

� For the 2002-2003 winter, revenues amounted to 930 million euros.
� Passes representing 53.5 million days of skiing were sold in 2003.
� 86% of Alpine ski resorts are now equipped with snow cannons.

� Artificial snow requires approximately 4 000 cubic metres of water per hectare,
a quantity much greater than that required for corn (1 700 cubic metres per hectare in the Isère department).

� Virtually all French sea salt (99% in 2002) is produced in the Mediterranean salt ponds.
� There are nine production sites along the Mediterranean coast.

� The seven salt ponds currently in production produce between 850 000 and 1 million tons
of salt per year and employ approximately 540 people.

� They cover some 26 000 hectares of wetlands.

� 44 300 tons in 2002.
� Only 7% of the national total, but over 85% of the national total for bluefin tuna and 45% of

the national total for sardines and common anchovies.
� Languedoc-Roussillon represents 80% of Mediterranean catches due to its 40 000 ha

of lagoons and its continental shelf.
� 3 500 fishermen and a fleet of 1 880 ships, of which 86% are smaller than 12 metres,

are active in coastal and small-scale fishing.

� 25 600 tons of shellfish were produced in 2001 (14% of the national total sold under regulated sanitary conditions).
� 700 shellfishing companies, generally family owned, employ over 2 000 people.

� Over 80% of shellfish production in the basin is located in the Hérault department.
� It represents the second agricultural activity for the department after wine growing.

� 57 professional fishermen use special nets for an estimated
average annual capture of 109 tons of fish in public rivers.
� Some 60 professional fishermen produce approximately

500 tons of fish per year in the large Alpine lakes.

� 9 000 tons of freshwater fish produced in 1997.
� 65% in the Rhône-Alpes region.

� In 1997, 160 salmon fish farms produced 5 500 tons of fish, generating revenues
of 18.5 million euros and 300 full-time equivalent jobs.

� In 1997, 3 600 tons of fish were produced in the 28 000 hectares of ponds in the northern section of the basin.
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Agriculture

Industry

Sanitation
Supply of drinking water

Sand and gravel mining

Factor of production for
irrigation and watering of

livestock, cleaning
of production sites

and products (e.g. cheese).

Raw material or factor of
production for hydraulic

transport, rinsing, thermal
exchanges, etc.

Consumption for various
household uses.

Extraction of alluvial deposits
created by river erosion and

transport.

Available quantities.

Depending on the situation,
the water must be more

or less pure (drinking water
for the agri-food industry),

available quantities.

Physical-chemical and
microbiological quality

(suitability for drinking water),
available quantities.

The resource is renewable
due to hydro-geological

cycles.

Direct pressure on water
resources due to abstractions
from surface and groundwater,

organic and toxic pollutants,
mainly nonpoint source (livestock

effluents, fertilisers and
plant-protection treatments,
effluents from wine-growing

installations, etc.).
Physical pressure on the
environment caused by
irrigation canals, water

transfers, upland reservoirs,
draining, etc.

Direct pressure on water
resources due to abstractions
from surface and groundwater,

organic and toxic pollution.

Direct pressure on water
resources due to abstractions
from surface and groundwater,

primarily organic pollution
(discharges from

wastewater-treatment plants).
Physical pressure on the

environment caused by soil
sealing (urbanisation,

communication infrastructure,
flood prevention, etc.).

Physical pressure on the
environment caused by

extractions from river beds,
impacts on hydrology, the

vulnerability of the underlying
water table, possible

destruction of ecosystems, the
creation of new environments

(renovation of quarries as
artificial lakes for recreational

activities and as reservoirs, etc.),
obstacles to flow, etc.

Resource sharing during
periods of high demand with

other uses, e.g. for
drinking water,

or
industry, while taking

into account the needs
of aquatic species and

environments.

Resource sharing during
periods of high demand with other
uses, e.g. for drinking water and

agriculture, and taking
into account the needs of aquatic

environments and species.

Resource sharing during
periods of high demand

with other uses, e.g. for drinking
water, agriculture and industry.
Use for drinking water put into

question by the pollution
caused by other uses (leading

to a halt in abstractions
or to additional treatments).

Competition for the use of
the space required for correct river

functioning (sediment transport,
sustainable protection of

groundwater, etc.), i.e. the space
where the alluvial deposits

and the water required
to manage the incoming

materials are located.

Activities - Uses Mains uses of water Main requirements
weighing on water

resources

Main pressures weighing
on water resources

and/or aquatic
environments

Potential conflicts
concerning water uses

Production of bottled
drinking water

Water cures

Commercial navigation
on rivers

Energy

Tourism

Raw material.

Raw material.

Water literally supports
the activity and is used as a

means of transport.

Factor of production, the
driving force for hydroelectricity.

Thermal exchange, used for
cooling nuclear power plants.

In addition to the uses specific
to tourism and water
recreational activities

(see below), the uses are the
same as those for households,

e.g. water consumption for
various uses in homes.

Naturally drinkable, special
physical-chemical composition

that is stable over time,
available quantities.

Naturally drinkable, special
physical-chemical composition

(therapeutic properties)
that is stable over time,

available quantities.

Navigable waterways,
the size of rivers, development

work, ports.

Sufficient hydrological regime
(quantity and discharge).

The same as those for
household uses, i.e.

physical-chemical and
microbiological quality

(suitability for drinking water),
available quantities.

Direct pressure on water
resources through abstractions

of groundwater.

Direct pressure on water
resources through abstractions

of groundwater.

Direct pressure on water
resources due to pollution
(hydrocarbons, stirring of
sediment with resulting
release of pollutants).
Physical pressure on

the environment caused
by man-made installations

(locks, ports, loading zones,
channelling, etc.).

Physical pressure on water
resources through abstractions

(reservoirs, dams, hydropeaking,
etc.), discharges of warm
water from power plants.

Pollution and abstraction
pressures are increased by the
seasonal increase in population
in highly attractive zones. This

can create problems if resource
volumes, the capacity of the

environment to receive
effluents or the capacity of

wastewater-treatment plants are
insufficient to handle the

temporary increase of the
population in the area.

Except in exceptional cases
of mineral water that

participates significantly
to the balances ensuring the

functioning and good status of
neighbouring environments, the
potential is for indirect conflict

with other sectors, e.g.
competition with the

drinking-water sector.

Rare cases of massive
abstractions producing

significant imbalances in
groundwater and/or in linked

surface water bodies
(very rare). Conflicts may
concern the use of water

resources or heat resources.

Depending on layout of the
project and the quantities of
water shunted off, conflict

may be minimal (e.g. for a new
canal, draining water from

a large river, there would be
the standard land disputes due

to the expropriation and the
forced moving of existing
activities) or may become

major (e.g. the transformation
of a sloping river bed into

a stair-step format with deep
pools would provoke severe
conflicts with virtually all the
other stakeholders in aquatic

issues, concerning notably the
restoration of large migratory

fish, bank erosion, etc.).

Breaks in hydraulic continuity
and need to maintain sufficient
discharge downstream of dams
can lead to conflict with fishing

groups, aquatic recreational
activities, etc.

Mortality of migratory fish during
downstream migration when

passing through turbines.

The same as those for
household uses or greater, i.e.

resource sharing during
periods of high demand with
other uses, e.g. agriculture

and industry.
Use for drinking water put into

question by the pollution
caused by other uses
(leading to a halt in

abstractions or to additional
treatments).



Constant discharge, notably
during the summer (low-flow

period) when the level of
activity is the highest.

The quality of the landscape,
the local heritage and

the environment created by the
aquatic conditions are important.

Discharge that is sufficient in
terms of the volume or the
regularity, depending on

the activity.
The quality of the landscape,

the local heritage
and the environment

created by the aquatic
conditions are important.

Water quality, notably
bacteriological quality.

The quality of the landscape,
the local heritage and

the environment created by the
aquatic conditions are important.

Biological richness of
the aquatic environment.

The quality of the landscape,
the local heritage and

the environment created
by the aquatic conditions

are important.

Available quantities.

Available quantities at
a precise period during

the year (winter and beginning
of spring).

Water quality (no pollution).
Availability of land
along the coast.

Water literally supports
the activity and is used as

a means of transport.

Water literally supports
the activity and is used as

a means of transport.

Water is required for
the activity.

Capture of fish, water serves
as the living environment

for the fish.

Factor of production used to
water greens.

Raw material for the
production of man-made snow.

Production of salt
from seawater.

Direct pressure on water
resources due to pollution
caused by the wastewater
discharged by the tourists.
Physical pressure on the
environment caused by

man-made installations (locks,
ports, channelling, etc.).

Direct pressure on water
resources due to pollution
caused by the wastewater
discharged by the tourists,

hydrocarbons and boat paints.
Physical pressure on

the environment caused
by man-made installations
(ports, loading zones, etc.).

Pressure on the environment
caused by pollution of

beaches and man-made
installations in littoral zones.

Direct pressure on fauna
due to capture and

the risk of overfishing,
but also a contribution to

maintaining fish populations.

Direct pressure on water
resources through abstractions

and pollution caused
by fertilisers and

plant-protection products.

Direct pressure on water
resources through

abstractions.

Direct pressure on water
resources through abstractions.

Pressure on the environment due
to increased salinity levels in soil,

blocking off of land, creation of
wetlands and specific

ecosystems.

Hydraulic facilities constitute
obstacles to the movement
of fish and are a possible

source of conflict
with fishermen.

Conflicts with uses resulting in
breaks of river continuity,
changes in hydrological
regimes (hydroelectric

generation, navigation),
water pollution and rivers

running dry during
low-flow periods.

Conflicts for use of lagoons and
littoral areas.

Conflicts with fishermen
and kayakers for use of littoral

areas, lagoons, lakes and
the river bed of some rivers.

Conflicts with uses resulting in
obstacles to the movement

of fish (hydroelectric generation,
navigation), to their reproduction
(damage to spawning grounds),

in water pollution and rivers
running dry during low-flow

periods.

Potential conflict with all users
and uses requiring high-quality

water. Conflict with other
recipients of local water

resources is possible if the
volumes consumed (always high
per surface unit) are significant

compared to potential
uses elsewhere.

Tensions, during periods of
restricted use, with uses for
drinking water and irrigation.

Possible conflict with the local
supply of drinking water and
nearby downstream sections.
Local environmental needs
(low but not non-existent,

even in winter).

Conflicts for use of land along
the coast is possible with

farmers, tourists, hunters, etc.
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River tourism
(boating)

Water-related
recreational activities

Bathing

Recreational fishing

Golf courses

Man-made snow

Salt ponds and marshes

Small commercial
fisheries

Marine aquaculture
and shellfishing

River commercial
fishing

Continental fish farming

Capture of fish, water serves
as the living environment

for the fish.

Water is the natural
environment in which fish

and shellfish grow.

Capture of fish, water serves
as the living environment

for the fish.

Water is the natural
environment in which

fish grow.

Biological richness
of the aquatic environment.

Water quality (purity, no
pollution, biological richness of
the environment, temperature,

oxygen level, salinity, etc.).

Biological richness
of the aquatic environment.

Water quality (purity, no
pollution, biological richness

of the environment,
temperature, oxygen

level, etc.).

Direct pressure on water
resources through pollution
(hydrocarbons, boat paints).

Physical pressure on the
environment caused by
man-made installations
(ports, moorings, etc.).

Direct pressure on fauna due to
capture and the risk of

overfishing.

Direct pressure on water
resources due to possible filling

of lagoons (shell fragments,
sediment) and eutrophication,

pollution caused by
fermentable organic matter.

Direct pressure on water
resources due to pollution

(hydrocarbons, boat paints).
Physical pressure on the
environment caused by
man-made installations
(ports, moorings, etc.).

Direct pressure on fauna
due to capture and the risk of

overfishing, but also
a contribution to maintaining

fish populations.

Direct pressure on water
resources due to bypasses,
abstractions for the growing
ponds, pollution caused by
fermentable organic matter

(high numbers of fish in limited
areas, use of concentrated

feed from outside
the ecosystem).

But also a contribution to
maintaining fish populations.

Conflicts for use of lagoons
and the sea (tourism,

aquaculture, etc.).

Conflicts for use of lagoons and
the sea (tourism, fishing, etc.).
Conflicts if the environment is

polluted by other uses
(pollution of lagoons by organic

matter and toxic substances
produced by urban activities

in the river basin).

Conflicts with uses resulting in
obstacles to the movement of
fish (hydroelectric generation,
navigation), in water pollution
and rivers running dry during

low-flow periods.

Conflicts with people
downstream of the fish farm
(water quality) and with local
users (of the environment as
well) if the quantities of water
drawn off are relatively high.



7.80 €

36 €

8.40 €

12.60 €

15 to 21 €

4 €

30 €

27.20 €

28 €

(apply to the number of
households participating
in at least one activity on

the studied site)

(apply to the number of
households participating
in at least one activity on

the studied site)

€/household/
year

€/kayaker/year

€/visit/kayaker/
year

€/visit/kayaker/
year

€/visit/kayaker/
year

€/household/
year

€/household/
year

€/participant
water sports/

year

€/hectare

€/hectare

Non-market benefits of current
kayakers who are occasional

users (day passes)

Non-market benefits of current
kayakers who are regular users

Non-market benefits for
additional kayakers

Non-market benefits for
current windsurfers

Non-market benefits for current
windsurfers (all participants

in water sports in the study by
AELB

(Loire-Bretagne Water agency))

Recreational activities - canoeing
and kayaking

Recreational activities - canoeing
and kayaking

Low-land river, category 2, shifting
from RNRGS (risk of not reaching

good status), due to nitrates,
pesticides, river morphology,
doubts concerning hydrology,

to good status.

Low-land river, category 2, shifting
from RNRGS (risk of not reaching

good status), due to nitrates,
pesticides, river morphology,
doubts concerning hydrology,

to good status.

Calm waters (low-land river).

White waters
(small mountain river).

Lake maintained at a constant level
in the spring and during emptying.

Reduction in the frequency
of eutrophication in a Mediterranean
pond often visited by tourists, due to

sanitation work.

Degradation of rivers, canals and
meadows. Loss of role as buffer.

Measures to attenuate the
phenomenon include better

management of abstractions and
water levels, restoration of rivers
and aquatic habitats, reduction

of rural pollution.

Average economic value found
by 15 French studies.

Average economic value calculated
by the meta-analysis by Brander

et al. (2003) on the basis of 89 sites.

131

Data extracted from the files of the
Sustainable-development division
of the Ecology ministry
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Non-market benefits for users
(current recreational fishers

and participants in water sports)

Large quantities of green algae,
bad ecological status, problems
concerning unsightly conditions,

odours and public health.
Transition to good status thanks to a

reduction in nitrates in rivers and
better management of abstractions

and discharges.

€/fisher and/or
participant in a
water sport, per

year

43.10 € Coastal and
transitional

waters

Lannion bay
St-Michel shore

Type of benefit Details / Information Unit Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Recreational activities

Non-market benefits for
current bathers

Non-market benefits for
additional bathers

Non-market benefits for
current bathers

Non-market benefits for
current bathers

Non-market benefits for
current bathers

Low-land river, category 2, shifting
from RNRGS (risk of not reaching

good status), due to nitrates,
pesticides, river morphology,
doubts concerning hydrology,

to good status.

Improvement in the quality of
water (ranging from moderate

(occasionally unclean) to
good quality) in the harbour

of a major city.

Large quantities of green algae,
bad ecological status, problems
concerning unsightly conditions,

odours and public health.
Transition to good status thanks
to a reduction in nitrates in rivers

and better management
of abstractions and discharges.

Lake maintained at a constant
level in the spring

and during emptying.

Reduction in the frequency
of eutrophication in

a Mediterranean pond
often visited by tourists,
due to sanitation work.

€/bather/year

€/visit/bather

€/person/year

€/household/
year

€/person/year

€/bather/year

€/household/
year

€/household/
year

(apply to the number of persons
visiting the recreational sites of

the river)

(apply to the number
of households participating
in at least one activity on

the studied site)

(apply to the number of persons
living within 30 kilometres of a
site on the studied harbour)

(apply to the number
of households participating
in at least one activity on

the studied site)

(apply to the number
of households participating
in at least one activity on

the studied site)

32.10 €

12 €

16 €

33 €

21 €

25 €

4 €

30 €

21 €

7 €

33 €

River

River

River

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Lake

Lake

Gardon

Gardon

Erdre

Brest harbour

Brest harbour

Lannion bay
St-Michel shore

Lake in Orient
forest

Thau pond

Type of benefit Details / Information Unit Field of application Min. unit
price

Max. unit
price

Environment /
Category of
water body

Study site

Recreational activities - Bathing

7 €

33 €

River

River

River

River

River

Lake

Lake

Marsh

Wetland

Wetland

Gardon

Loir

Loir

Gardon

Sioule

Lake in Orient
forest

Thau pond

Marais Poitevin
area

All of France

International

Type of benefit Details / Information Unit Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Recreational activities - Water sports



133
132

Non-market benefits for
current walkers

Non-market benefits for
additional walkers

Non-market benefits for
current walkers (and nature

watchers)

Non-market benefits for additional
walkers (and nature watchers)

Non-market benefits for
current walkers

Non-market benefits for
current walkers

Low-land river, category 2, shifting
from RNRGS (risk of not reaching

good status), due to nitrates,
pesticides, river morphology, doubts

concerning hydrology, to good status.

Visible hydromorphological and/or
hydraulic modifications. Transition

from capture of sedentary salmonids
to sports fishing of wild, sedentary

salmonids, through stocking.
Reduction in algae.

Programme to restore (10-15
km/year) and to maintain (10-15

km/year) rivers using manual
techniques. Small river basin (main

river 19 km long) in a rural area.

Improvement in the quality of water
(ranging from moderate (occasionally
unclean) to good quality for users) in

the harbour of a major city.

Maintenance and protection of an
estuary with rich fauna and flora.

Informal recreational uses
(walking, nature watching).

Large quantities of green algae, bad
ecological status, problems

concerning unsightly conditions,
odours and public health.

Transition to good status thanks to a
reduction in nitrates in rivers and

better management of abstractions
and discharges.

Existence of a turbidity plume, impact
on fish, shift from moderate status to
good status due to an attenuation of
the phenomena, i.e. rising of the river
bed, recreation of mud flats, restoring
biological quality along the banks of

the estuary.

Maintenance and protection of a
reservoir lake receiving many

visitors for recreational activities
and bird watching.

€/household/
year

€/person/year

€/household/year

€/visit/walker

€/visit/walker

€/visit/walker

€/visit/walker

€/household/
year

€/person/year

€/household/
year

€/visit/user

€/walker/year

€/walker/year

€/household/
year

(apply to households in towns
along the river to be restored)

(apply to the number of
households participating in at

least one activity on the
studied site)

(apply to the number of persons
living within 30 kilometres of a
site on the studied harbour)

(apply to the number of
households participating

in this activity)

(apply to the number of
additional visits by new users)

(apply to the number of
households participating in

this activity on the studied site)

34.80 €

6 €

16 €

15.60 €

14 €

19.30 €

2.40 €

33 €

21 €

30 €

41 €

23 €

46 €

30 €

14 €

19 €

48 €

33 €

River

River

River

River

River

River

River

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Lake

Loir

Indre and
Hérault

departments

Arbas

Loir

Lignon
du Velay

Gardon

Erdre

Brest harbour

Brest harbour

Orne estuary

Orne estuary

Lannion bay

St-Michel shore

Loire estuary

Der Lake

Type of benefit Details/information Unit Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Lieu
de l’étude

Recreational activities - Walking

Non-market benefits for current
recreational fishers

Non-market benefits for current
recreational fishers - fishers from

the department not
visiting the site

Non-market benefits for
additional fishers

Non-market benefits for current
recreational fishers on foot

Non-market benefits for
fishers on foot

Low-land river, category 2, shifting
from RNRGS (risk of not reaching

good status), due to nitrates,
pesticides, river morphology,
doubts concerning hydrology,

to good status.

Wild fish (pike, trout) can now live
and reproduce in the aquatic

environment, whereas they were
initially absent or present in

low numbers.

Visible hydromorphological and/or
hydraulic modifications.

Transition from capture of sedentary
salmonids to sports fishing of wild,

sedentary salmonids, through
stocking. Reduction in algae.

Visible hydromorphological and/or
hydraulic modifications.

Transition from capture of sedentary
salmonids to sports fishing of wild,

sedentary salmonids, through
stocking. Reduction in algae.

Concerning fishing of sea trout.

Concerning fishing of salmon.

Concerning fishing of sedentary
salmonids (trout).

Concerning standard fishing
(fish with white flesh).

Improvement in the quality of water
(ranging from moderate

(occasionally unclean) to good
quality for users) in the harbour

of a major city.

Zones rated B (low health risk
from consumption of shellfish)

and C (high risk) shift to A (no risk).

€/fisher/year

€/fisher/year

€/fisher/year

€/fisher/year

€/day of fishing

€/day of fishing

€/fisher/year

€/visit/fisher

€/visit/fisher

€/visit/fisher

€/visit/household

€/household/year

€/person/year

€/visit/fisher

€/fisher/year

€/visit/fisher

(apply to the fishers on the site)

(apply to the fishers on the site)

(apply to the fishers on the site)

(apply to the recreational
fishers in the department
that do not visit the site)

(for less than 32 000 total
visits to the studied site)

(for less than 32 000 total
visits to the studied site)

(apply to the number of
households participating
in at least one activity on

the studied site)

(apply to the number of persons
living within 30 kilometres of a
site on the studied harbour)

(apply to the number of visits
related to this activity on the

studied site)

(apply to the number of visits
related to this activity on

the studied site)

(apply to the number of
additional visits by new users)

36 €

7 €

7 €

3.80 €

24 €

42 €

7 €

25 €

12.20 €

12.80 €

2.40 €

33 €

21 €

11 €

24 €

55 €

14 €

20 €

61 €

14 €

River

River

River

River

River

River

River

River

River

River

River

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Loir

Indre and
Hérault

departments

Lignon du Velay

Lignon du Velay

Touques

Sée et Sélune

Sée et Sélune

Lignon du Velay

Loir

Gardon

Erdre

Brest harbour

Brest harbour

Breton coast

Rhuys peninsula

Breton coast

Type of benefit Details / Information Unit Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Recreational activities - Fishing



Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Lower treatment costs for
the DWSS system

Water purification

Water purification

Treatment for eutrophication

Treatment for nitrates

Treatment for pesticides

Treatment for eutrophication

Treatment for nitrates

Treatment for nitrates
and pesticides

Treatment for eutrophication

Treatment for nitrates

Treatment for pesticides

Treatment for eutrophication

Treatment for nitrates

Treatment for pesticides

Average economic value found
by 15 French studies.

Average economic value calculated
by the meta-analysis by Brander

et al. (2003) on the basis of 89 sites.

€/ m3

€/ m3

€/ m3

€/ m3

€/ m3

€/ m3

€/ m3

€/ m3

€/ m3

€/ m3

€/ m3

€/ha

€/ha

0.13 €

0.22 €

0.06 €

0.13 €

0.22 €

0.06 €

0.13 €

0.22 €

0.06 €

0.13 €

0.22 €

0.06 €

15 €

272 €

0,21 €

0,21 €

0,21 €

0,21 €

11 300 €

River

River

River

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Groundwater

Groundwater

Groundwater

Lake

Lake

Lake

Wetland

Wetland

Loire-Bretagne
water agency

Seine-
Normandie

water agency

Seine-
Normandie

water agency

Loire-Bretagne
water agency

Seine-
Normandie

water agency

Seine-
Normandie

water agency

Loire-Bretagne
water agency

Seine-
Normandie

water agency

Seine-
Normandie

water agency

Loire-Bretagne
water agency

Seine-
Normandie

water agency

Seine-
Normandie

water agency

All of France

International

Type of benefit Details / Information Unit Field of application

Water treatment

Supply of drinking water from
surface waters

City whose drinking water comes
from a large, threatened abstraction.

The quality of water from a river
shifts from insufficient for drinking

water to sufficient.

€/household/year (apply to households of the city
whose drinking water comes
from the large abstraction)

36 € River Erdre

Type of benefit Details / Information Unit Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Supply of drinking water (DWSS)

Non-market benefits for an increase
in “recreational boating”

Recreational activities

Recreational activities

If the number of navigable days in
the week is 3.5.

If the number of navigable days in
the week is greater than 5.

Average economic value found
by 15 French studies.

Average economic value calculated
by the meta-analysis by Brander

et al. (2003) on the basis of 89 sites.

€/week of boat rental

€/week of boat rental

€/hectare

€/hectare

64 €

444 €

15 €

River

River

Wetland

Wetland

Lot

Lot

All of France
International

Type de bénéficiaire Details / Information Unit Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Navigation

Hunting

Hunting

Hunting

Average economic value found
by 15 French studies.

Average economic value calculated
by the meta-analysis by Brander

et al. (2003) on the basis of 89 sites.

Existence of a turbidity plume, shift
from moderate status to good status

due to an attenuation of the
phenomena, i.e. rising of the river

bed, recreation of mud flats, restoring
biological quality along the banks of

the estuary.

€/hectare

€/hectare

€/hunter

230 €

116 €

48 €

330 € Wetland

Wetland

Wetland

All of France

International

Loire estuary

Type of benefit Details / information Unit Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Hunting

135
134



Bequest value (non-use)

Enhancement of ecosystems

Enhancement of ecosystems

Bequest value (non-use)

Bequest value (non-use)

Bequest value assigned by
households supplied with drinking

water from groundwater

Low-land river, category 2, shifting
from RNRGS (risk of not reaching

good status), due to nitrates,
pesticides, river morphology, doubts

concerning hydrology, to good status.

Visible hydromorphological and/or
hydraulic modifications

Transition from capture of sedentary
salmonids to sports fishing of wild,

sedentary salmonids, through
stocking. Reduction in algae.

Programme to restore
(10-15km/year) and to maintain

(10-15 km/year) rivers using
manual techniques.

Small river basin (main river 19 km
long) in a rural area.

Protection of forests along a river
through the creation of nature
reserves, use of less polluting

farming techniques, restricted access
to certain sites, restrictive zoning

of land along the river, etc., for the
users of the site (the people visiting

the studied sites).

Restoration of the hydrographic
network of an island in the former

bed of a river that has been
channelised by reconnecting the side
channels, restoring the alluvial forest,

improving biodiversity, etc., for
the users of the site (the people

visiting the studied sites).

Shift from clear eutrophication in the
harbour of a large city to no visible
eutrophication, for the users of the

site (the people visiting
the studied sites).

For the current status.

For the current status.

Shift of a body of groundwater with
moderate characteristics to good

status. Nitrates and pesticides are
the reason for RNRGS (risk of not
reaching good status). The outflow
of the primarily sedimentary aquifer

is generally free.

Creation of a programme to
preserve a symbolic and very
large aquifer that is polluted

in some places.

€/household/year

€/household/year

€/household/year

€/household/year

€/household/year

€/household/year

€/household/year

€/non user
(household)/year

€/non user
(household)/year

€/household/year

€/household/year

(apply to non-user households
in towns along the river)

(apply to non-user inhabitants
of the river basin)

(apply to households in towns
along the river to be restored)

(apply to households living
less than 15 kilometres

from the river)

(apply to households in towns
adjacent to the island)

(apply to households in towns
located less than 10 kilometres
from the island (not including
towns adjacent to the island))

(apply to the number of
households visiting the

studied site)

(apply to households supplied
with drinking water from the

studied water table)

(apply to households supplied
with drinking water from the

studied water table)

24 €

5 €

16 €

10 €

18.70 €

14.10 €

24 €

30 €

36 €

25.40 €

52 €

8.50 €

19 €

22 €

27.20€

110 €

River

River

River

River

River

River

Coastal and
transitional

waters

Coastal and
transitional

waters

Coastal and
transitional

waters

Groundwater

Groundwater

Loir

Lignon du Velay

Arbas

Garonne River

Rhinau island in
the Rhine River

Rhinau island in
the Rhine River

Brest harbour

Lannion bay
St-Michel shore

Loire estuary

Water bodies in
the Craie and Artois
regions and in the

Lys valley

Alsatian water table

Type of benefit Details / Information Unit Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Bequest value

137136

Lower treatment costs for oyster
production

Oyster purification costs €/kg of oysters (apply to a quantity of oysters
produced by a farm located in a

B zone)

0.06 € Coastal and
transitional

waters

Loire-Bretagne
water agency

Type of benefit Details / Information Details /
Information

Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Shellfishing

Supply of water during low-flow
periods

Supply of water during low-flow
periods

Average economic value found
by 15 French studies.

Average economic value calculated
by the meta-analysis by Brander

et al. (2003) on the basis of 89 sites.

€/hectare

€/hectare

45 €

42 €

150 € Wetland

Wetland

All of France

International

Type of benefit Details / Information Details /
Information

Field of application Min.
unit
price

Max.
unit
price

Environment /
Category of
water body

Study site

Mitigation of low flows

Min. unit
price

Max. unit
price

Environment /
Category of
water body

Study site

Flood control

Flood control

Average economic value found
by 15 French studies.

Average economic value calculated
by the meta-analysis by Brander

et al. (2003) on the basis of 89 sites.

€/hectare

€/hectare

37 €

438 €

617 € Wetland

Wetland

All of France

International

Type of benefit Details / Information Unit Field of application

Flooding
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Investment costs of supplementary
measures to reach good status

138

HYPOTHESES

Service life:
unlimited

Calculation period:
30 years

Reference year:
2010

Discount rate:
4%

Benefits
calculated
starting in:
2015

Water-
body
code

Population Sanitation Agriculture TOTAL costs of
supplementary

measures

Results of stakeholder ability to pay
(pre-screening)

Industry [Benefits] - 80%
[Costs]

TOTAL
costs

Min. Max.Min. Max.Min. Max.

[Benefits] - [Costs]Number of
potentially
available

guide values
(not

including
walkers and
bequest
value)

TOTAL benefits
(not including
ecosystems)

TOTAL benefits for
ecosystems alone

A
gr
ic
ul
tu
re
:n
on

po
in
t-
so
ur
ce

po
llu

ta
nt
s
(n
it
ra
te
s
an

d
pe

st
ic
id
es
)

A
gr
ic
ul
tu
re
:a
bs
tr
ac
ti
on

su
pp

ly
zo
ne

fo
r
dr
in
ki
ng

w
at
er

In
du

st
ry
:c
hl
or
in
at
ed

so
lv
en

ts

Cr
af
ts
/t
ra
de

co
m
pa

ni
es
:

PA
H
s

In
du

st
ry
:n
ot

in
cl
ud

in
g

m
ai
n
po

llu
te
rs

In
du

st
ry
:c
he

m
ic
al

po
llu

ti
on

(G
ER

EP
)

In
du

st
ry
:e
co
lo
gi
ca
l

po
llu

ti
on

(G
ER

EP
)

Sa
ni
ta
ti
on

:
su
pp

le
m
en

ta
ry

m
ea
su
re
s

D
is
co
un

te
d
op

er
at
in
g

co
st
s

In
ve
st
m
en

t

O
pe

ra
ti
on

s

In
ve
st
m
en

t

In
ve
st
m
en

t

In
ve
st
m
en

t

O
pe

ra
ti
on

of
po

llu
ti
ng

in
st
al
la
ti
on

s
(G
ER

EP
)

In
ve
st
m
en

t

O
pe

ra
ti
on

(c
hl
or
id
e)

O
pe

ra
ti
on

(c
hl
or
in
at
ed

so
lv
en

ts
)

O
pe

ra
ti
on

s

O
pe

ra
ti
on

(P
A
H
)

H
yd
ro
m
or
ph

ol
og

y

Co
st
s
of

su
pp

le
m
en

ta
ry

m
ea
su
re
s

If
th
e
m
in
im

um
be

ne
fi
ts

ar
e

le
ss

th
an

80
%

of
th
e
co
st
s
fo
r

th
e
su
pp

le
m
en

ta
ry

m
ea
su
re
s,

th
e
co
st
s
ar
e
co
ns
id
er
ed

di
sp
ro
po

rt
io
na

te

Hydromorphology

*

*Dispro. cost



141140

*

*Dispro. cost



143142

*

*Dispro. cost



145144

*

*Dispro. cost



147146

*

*Dispro. cost



149148

*

*Dispro. cost



151150

*

*Dispro. cost



153152
*Dispro. cost

*



155154 *Dispro. cost

*



157156

*

*Dispro. cost



159158

*

*Dispro. cost


