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EBA and the Northern Adriatic Sea (NAS)

Main uses & activities in the NAS 
▪ Commercial shipping (core of Europe)
▪ Oil and Gas exploitation (Italy & recently Croatia)
▪ Fishing and Aquaculture
▪ Tourism
▪ Mining and dredging
▪ Military activities
▪ Salt extraction (Traditional activities)
▪ Desalination (still limited)

The biophysical aspect of the NAS :
• A great diversity of habitats and species
• Highly productive area for its oceanographic and 

ecological characteristics
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The Ecosystem-Based Approach is a strategy for the integrated management of 
land, water and living resources that provides the sustainable delivery of ecosystem 
services (ES) in an equitable way.1



Assessing ES with literature and available databases

Quantitative 
assessment of the 
effective or potential 
delivery of ES

Economic valuation of 
ecosystem services 
and their importance 
of their beneficiaries
▪ Employment
▪ Market values
▪ Gross Value Added
▪ ….

Qualitative 
description of ES 
provisioning
mechanismsSupporting ES Habitat provisioning and 

biodiversity
Biological control

Provisioning ES Food
Sand/gravel
Water
Salt

Regulating ES Nutrient regulation and water 
quality
Coastal protection
Climate regulation

Cultural ES Tourism and recreation
Scientific knowledge research and 
education

Type of ecosystem services considered:
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Complemented by a choice experiment survey
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A survey of citizens
• Sample: 1000 inhabitants in Italy, Slovenia and Croatia

Objective: to estimate households’ willingness to pay 
(WTP) for improvements in:
• Water quality
• Recreation
• Biodiversity



SHARING PRELIMINARY RESULTS
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A diversity of ecosystem services delivered…

Nutrient
regulation Climate

regulation

Coastal 
protection

Aquaculture

Fish (wild)

Sand and 
gravel

Salt

Ornamental
products

Tourism and 
recreation

Recreation for 
inhabitants

Scientific 
knowledge

and education

Landscape & 
cultural 
identity

Cultural

Regulating

Provisioning

Habitat provisioning & 
biodiversity



… differently considered by survey respondents



Supporting ES(1)

The array of ecological processes and functions that allows the 
delivery of all ES to humans (MA, 2005)

▪ Sandy and muddy habitats, seagrass meadows, unique rocky 
outcrops (trezze and tegnue), pelagic habitats provide nursery 
and feeding habitats for benthic and pelagic species of priority for 
protection and of economic value

▪ High biodiversity that provides a great array of ecological 
functions (nutrient cycling)

▪ High level of primary production makes the area highly productive
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Supporting ES (2)
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From the literature, (Vassallo et. Al 2013), value of 
supporting ES of Posidonia meadows estimated at 283-
513 euros/ha/year

Assuming the total area under Posidonia meadows of around 
31 500 ha (mainly Croatia), a total yearly value 8.9-
15.9 M€/year
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Supporting ES (3)
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The value of biodiversity estimated at 21 €/household/year
(survey)

– Italy: 21€/hh/year; Slovenia: 26€/hh/year; Croatia: 
15€/hh/year

• The most important reason for protecting the NAS for 30% of 
respondents to the survey

• Aggregated value of 434 M€/year (accounting for total 
population of the three riparian countries, share of 
respondents willing to pay…)



Provisioning ES (1) 

The provisioning ecosystem services are the benefits people obtain and extract directly 
from nature (MA, 2005).

Food

▪ NA highly productive for the presence of feeding and nursery grounds.

▪ Pelagic and small pelagic fish species, molluscs, crustaceans and cephalopods captured 
or farmed.

▪ Fishery leading sector for Italy and Croatia in terms of both small-scale and commercial 
fishery -> source of products for local economy and export

▪ Small-scale fishery mainly within 6-7 nm from the coast

▪ Bottom and pelagic trawling cover the whole NA beyond the 3 nm

▪ Slovenia mainly small-scale fishery along the coast

▪ Aquaculture under development: mainly shellfish farms in Italy and fish farms in 
Slovenia and Croatia

▪ Identification of main farms' locations

➢ Situation of over-exploitation of food resources due to overfishing
➢ Habitat loss and degradation lead to loss of seafood provisioning
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Provisioning ES (2) 
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Fisheries and aquaculture

Indicators NAS (approx.)
Consumption ~ 15 kg/capita
Import value (2017) ~ 6.210 million euros

Export value (2017) ~ 1,008 million euros

Trade balance (2017) ~ (-) 5,210 million euros 
Employment in fisheries in 2017 
(FTE equivalent)

~ 2983

Employment in Aquaculture in 
2016 (FTE equivalent)

~ 2835 

Employment in Processing in 2017 
(FTE equivalent)

~ 2180

Production Value (euros/year) 
Fisheries

~ 285 million euros/year

Production Value (euros) 
Aquaculture

~ 346 million euros/year



Provisioning ES (2) 
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Sand/gravel
▪ Use of coastal sediment accumulation and small reserve of sand for nourishment works mainly 

in Italy and Croatia 510,511,005 m3 Volume of dredged sand in the Italian NA between 1997-
2017; origin and destination sites identified, Minimal extraction in Croatia in defined extraction 
fields (about 2,000 m3/year)

▪ Total value estimated on the basis of the costs of extraction of sand for beach nourishment: 
between 6,1 and 12.2 M€ per year. 

Water
▪ Water desalination for drinking and other uses ; Slovenia: water abstraction regulated, 31 

permits along the coast and maximum level of annual extraction 3.630.544 m3 - Croatia: 
desalination technologies under development for water supply to small islands

▪ Accounting for the available information, the value of water extracted from the NAS is at 
minimum 1.7 M€/year (desalination costs and volumes extracted)

Salt
▪ Italy hosts 2 saltworks only 1 active inside the Po Delta Park (Emilia-Romagna Region); Slovenia 

hosts 2 salt-pans Sečovlje and Strunjan, which are protected by national and international 
policies, salt are produced annually following traditional methods;;Croatia 2 main locations for

▪ A cultural heritage able to attract also recreational activities

▪ Total salt production is 2 000-4 000 tons/year and 18 000 tons/year for Slovenia and Croatia, 
estimated sale value of 84 M€/year for the two countries. 



Regulating ES (1)

The regulating services are processes and functions accomplished by habitats and 
species that maintain the marine environment in a good status

Nutrient regulation and water quality

▪ Po' River major source of freshwater and nutrients, followed by Isonzo and Mirna 
rivers (Istria Peninsula) fundamental not only for NA but for the whole basin 
biogeochemistry -> great primary productivity

▪ Rivers' deltas hotspot of nutrient regulation service
▪ Microbial components fundamental for biogeochemical cycles and sequestration of 

potential toxic contaminants (e.g., PAHs, metals)
▪ Lagoons and coastal dunes play also a key role
▪ Seagrass meadows and filter-feeders, as the bivalve P. nobilis, regulate nutrients and 

support water quality

➢ Excessive nutrient loads lead to unbalance in biogeochemistry of the basin
➢ Anthropogenic pressures (e.g., unsustainable tourism, coastal 

urbanisation, water contamination) lead to habitats and species disappearance
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Regulating ES (2)

Coastal protection
▪ Erosion process strongly affects the entire coastline of NA
▪ Rock, hard substrata or biogenic reefs (e.g., coralligenous), coarse or 

mixed sediments, shallow sands and seagrass beds high capacity of ES 
provisioning (Liquete et al. 2013)

▪ High costs for coastal defence works that do not resolve the situation, potential 
impact on coastal activities especially linked to tourism

➢ Habitat degradation main threat

Climate regulation
• NA hotspot of primary production and site of dense water formation leading 

to downwelling events
• High contribution to the continental shelf carbon pump and atmospheric CO2

sequestration -> CO2 flux high spatial variability, south–north and onshore–offshore 
gradients, great seasonality with peaks in winter

• Seagrass meadows, lagoons and coastal dunes contribute to the abatement of 
atmospheric CO2 as well

➢ Climate change and habitat degradation main threats
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Value of carbon sequestration ES: 
(Canu et. Al 2015)

Slovenia

Italy

Croatia

All processes: 119.9 Euro/km2/yr
Biological processes : 101.7 euro/km2/yr

All processes: 230.3 Euro/km2/yr
Biological processes : 186.2 euro/km2/yr

All processes: 96.1 Euro/km2/yr
Biological processes : 73.7euro/km2/yr

NAS: 16,670 km2

NAS: 214 km2

NAS : 17,770 km2

TOTAL Value for NAS: 

~ 3.04 million euros/yr

Bio. pr. : 1.7 million euros/yr

Bio. pr. : 40 000 euros/yr

Bio. pr. : 1.3 million euros/yr
16
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Cultural ES (1)

Cultural ecosystem services are the nonmaterial benefits people obtain from 
ecosystems through spiritual enrichment, cognitive development, reflection, 
recreation, and aesthetic experiences (MA, 2005)

Tourism and recreation
▪ Beaches and high biodiversity support beach & maritime tourism, and diving 

activity (in tegnue and trezze and Slovenia and Croatia islands); IT and HR hosts 71% 
and 18%of tot tourist arrival in the region

▪ Bird watching activities in Natura 2000 and Ramsar sites
▪ Boating, yatching and nautical sports
▪ Dolphin watching in its infancy, mainly in Croatia

➢ Threats: habitat and species loss, pollution, mass consumption of resources and 
energy, and onsite activities and transportation -> need to consider trade-offs
between benefits and threats
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Cultural ES (2)

Scientific knowledge research and education
Assess through the adoption of Fish et al. (2016) approach:
▪ i) environmental spaces (EVS) - the places, localities, landscapes and seascapes in 

which people interact with each other and the natural environment
▪ ii) cultural practices (CP) - expressive, symbolic and interpretive interactions 

between people and the natural environment

EVS = monitoring and research infrastructures (I.e., RIs, e.g., L-TER Italy, Danubius, 
LifeWatch); exiting monitoring programmes; research institutions (e.g., CNR, OGS, Blu 
World, NIB)

CP = rescue centers (for seaturtles and cetaceans); foundations and NGOs

▪ Numerous research collaborations and EU funded projects in the region –
ADRION, Interreg IT-HR, Interreg IT-SLO programmes
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Slovenia

Italy

Croatia

Tourists origin:

Germany (13.8%)
France (8%)
UK (5.4%)
Austria (4.1%)
USA (3.7%)

Italy (15.5%)
Austria (13.3%)
German0y (10.8%)
Croatia (7.1%)
Serbia (4.6%)

Germany (16.7%)
Austria (8.5%)
Slovenia (8.3%)
Italy (7.1 %)
Poland (5.9 %)

(Republic of HR, 2018)

(OECD))

(STB, 2018)
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~ Tourists 
in NAS

Destination

~ 40 million/yr

~ 1,35
million/yr

~ 9,15
million/yr

~ 45% of total IT

~ 23% of total SI

~ 52.5% of total HR

~ 43 billion euros 
(in 2018)

~ 646 million euros 
(in 2018)

~ 4.46 billion euros 
(in 2018)

Approx. 
revenue

Cultural ES (3)

https://www.oecd-ilibrary.org/sites/3d4192c2-en/index.html?itemId=/content/component/3d4192c2-en#:~:text=Tourism%20continues%20to%20make%20an,accounting%20for%208.3%25%20of%20employment.


Cultural ES (4)
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The value of leisure & tourism services estimated
at 10 €/household/year (survey)

– Italy: 12€/hh/year; Slovenia: 14€/hh/year; Croatia: 4 
€/hh/year but not significant

• Only 6% of the respondents to the survey sees it as priority
justifying improvements in the state of NAS marine 
ecosystems

• Aggregated value of 206 M€/year (accounting for total 
population of the three riparian countries, share of 
respondents willing to pay…)



Conclusion and perspectives
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• Scattered data and information

• Information from different time periods and 
geographic scales

• Need to develop rules for developing 
estimates at the scale of NAS (from 
"national" values or local scattered values)

• Discrepancies in values from different sources

Carrying out valuation of ecosystem 
services: challenging!
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• Bringing together all ES and their link to the various 
economic sectors

• Thinking of the NAS as one entity while highlighting 
differences in values within the same sea basin

• Valuing specific ES to better guide planning 
interventions

But with added value! 
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Results from the survey:

• Italy: low awareness of pressures & impacts on the NAS 
environment

• Slovenia: lack of trust in the use of public money

• Croatia: non-favourable view of the impact of tourism



• Setting priorities during an MSP process & facilitating the 
analysis of trade-offs between development alternatives

• Guiding investments according to the relevant importance of 
specific ES impacted 

• The monitoring of specific ES can help inform planners of 
potential needs for adaptation

• Make more explicit the importance of the NAS marine 
ecosystems as shared transboundary resources

• Communicating to different target groups about the societal 
importance of protecting, managing and sharing marine spaces

Perspectives for MSP
How to use this information?
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Thank you!
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Interested by more information? 

Sarah Loudin – s.loudin@acteon-environment.eu
Pierre Strosser – p.strosser@acteon-environment.eu

mailto:s.loudin@acteon-environment.eu
mailto:p.strosser@acteon-environment.eu

