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The end of infinite resources

The evolution
1. Rarity of
natural
resources

The evolution
1. Rarity
2. Choice

The evolution
1. Rarity
2. Choice
3. Management

Carrying
capacity
‘ Management may ignore natural
LIMITS but the COST has to be
paid.

• CLIMATE CHANGE AND THE OCEANS
• HISTORICAL TRENDS

Global and hemispheric
annual combined landsurface air temperature
and SST anomalies (°C)
(red) for 1850-2006
relative to the 1961-1990
mean (with 5 to 95% error
bar ranges) (after Brohan
et al., 2006).
The smoothed blue curves
show decadal variations
After IPCC 2007.

Global mean sea level anomalies. The red curve (reconstructed) after Church and
White (2006). Blue curve is based on coastal tide gauge measurements since 1950
(after Holgate and Woodworth, 2004) and the black curve on satellite altimetry
(Leuliette et al., 2004). Red and blue curves are deviations from the 1961-1990
average, and black curve deviation from the average of 1993-2001. Error bars 90%
confidence intervals. After IPCC (2007).

(a) Temperature trends

(a)

(b)

(b) Time series of global annual
ocean heat content change (1022
J) for the 0 to 700 m layer. Black
curve (after Levitus et al. (2005a),
red curve (after Ishii et al. (2006))
denote the deviation from 19611990 average and shading and
bars represent the 90% confidence
interval. The black and red curves
denote the deviation from the 19611990 average and the green curve
(after Willis et al., 2004) the
deviation from the average of the
black curve for the period 19932003. After IPCC (2007).

Short term linear trends
1993-2003
•

Geographic distribution
of trends in mean sea
level (mm yr–1) based on
TOPEX/ Poseidon
satellite altimetry (after
Cazenave and Nerem,
2004) and

•

(b) geographic
distribution of trends in
thermal expansion (mm
yr–1) based on
temperature data to 700
m (after Ishii et al.,
2006).

After IPCC (2007).

Long-term linear trends for
1955-2003
(a) Geographic distribution of
trends in mean sea level
(mm yr–1) based on tide
gauges and altimetry data
(reconstructed) (after
Church et al., 2004) and
(b) geographic distribution of
linear trends in thermal
expansion (mm yr–1)
based on temperature data
to 700 m (after Ishii et al.,
2006).
Note that data in (a) show
1.6 mm yr–1 higher values
than those in (b) (ice
melt?).
Note also the variability
between long and short
period trends

Other changes relevant to coasts
• Changes in precipitation (and, thus, riverine discharges)
have been identified which, however, are not globally
coherent. Moreover, there is significant decadal variability.
• If the damming of rivers is included, the sediment transport
to the coastal systems must have been very significantly
reduced (> than 60% in the Med)
• There has been some evidence for an increase in
significant wave height Hs (and thus coastal hydrodynamic
energy) in some parts of the world, as well as increases in
the frequency of large storms
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Annual mean trends (% per century) for 1901-2005 (Grey areas- insufficient data).
Time series of annual precipitation (% of mean for 1961-1990) for the different
Green bars (annual), black bars (decadal variations). After IPCC (2007).

Estimates of linear trends in Hs (significant wave height) in cm per decade for
regions along the major ship routes of the global ocean for 1950-2002. Trends are
shown only for locations where they are significant at the 5% level (Gulev and
Grigorieva, 2004). After IPCC 2007.

Predictions (estimates) showing an increase in the number of large storms
(hurricanes) in the US coast (from M. Beniston, 2009).

Trends in sea level rise along the US Gulf coast, which is much larger than that
predicted by the global sea level rise due to local circumstances (coastal
subsidence and/or reductions in fluvial discharge) (from Savonis, 2009).

The Future
Future changes have a degree of uncertainty as they depend on:
•

Simulations based on complex atmospheric-oceanographic models

•

Different scenarios regarding the natural drivers, which in turn are dependent on
different scenarios of anthropogenic factors and socio-economic behavior

•

It must be stressed that we have a lot to learn regarding both the ‘slow
development’ processes and feedback mechanisms and the abrupt
(‘catastrophic’) changes

•

The predicted changes are region-dependent

•

It must be noted that IPCC predictions are very conservative, due to (a) politics
and (b) scientists’ attitude.

Global loss of species from Large Marine Ecosystems

This trend is
of serious
concern
because it
projects the
global
collapse of all
taxa currently
fished by the
mid–21st
century
(2048)
Published by AAAS

B Worm et al. Science 2006;314:787-790

(IPCC, 2007)
Robust results on regional
climate change for
mean/extreme precipitation,
drought, and snow. (21
simulations)
(1)Very likely annual mean
increase in N. Europe and
the Arctic, Canada, and the
NE USA; and winter (DJF)
mean increase in N. Asia and
the Tibetan Plateau
(2) Very likely annual mean
decrease in most of the
Mediterranean area.
(3) Likely increase in extremes of
daily precipitation in N.
Europe, S. Asia, E. Asia and
Australia (floods)
(4) Likely increase in drought
risk in Australia, the
Mediterranean, Central
Europe and C. America.
(5) Very likely decrease in
snow season length and
snow depth in most of

Global mean sea level (relative to the 1980-1999 mean) in the past and future (grey
shading shows past uncertainty). The red line from tide gauges (red shading shows
variation range). The green line shows global mean sea level observations from
satellite altimetry. Blue shading represents the range of model projections for the
21st century, relative to the 1980-1999 mean. Emissions scenario?. New data (20082009) show that it is likely that we have underestimated the trends by a factor

Change (relative to 1961-1990) in the 50-year return period of extreme water level
(in m) in the N. Sea due to storminess, mean sea level and vertical land
movements changes for the period 2071-2100 (from Lowe and Gregory, 2005).

What scenario?
•

Impacts are socio-economic scenario-dependent and, thus, GHG emissiondependent

•

These scenarios do not include ‘doom’ scenarios i.e. ‘run-away’ climatic changes
due to feedback mechanisms (e.g. gas hydrate release from the oceans, permafrost
total melting, conveyor belt grinding halts and the melting of the Greenland and
Antarctic ice sheets. Thus, they refer only to ‘manageable’ scenarios.

•

The major IPCC report and socio-economic impact scenarios are quite
optimistic (Stern Report scenarios) if the current economic developments and
attitudes are taken into consideration (e.g. the commissioning of new coal plants)

•

In the worst human behavior (BAU, which does not, however, result in a ‘Doom
Scenario’) persists, the Global GDP is predicted (Stern Review 2006) to be reduced
in 2050 by 5-20% annually. Compare this with the pain of GDP reduction which we
experience today due to the current economic crisis.

•

Unfortunately all the current projections (World Energy Outlook 2008) show that we
have opted for the BAU scenario.

Examples of socio-economic costs studies and
adaptation practices
Few integrated, comprehensive studies on geological and socioeconomic effects of sea level rise/storm surge and coastal erosion
The best such studies have been undertaken in the US and the
Netherlands
These studies highlight the huge socio-economic and
environmental costs of the ‘do nothing’ attitude, as well as
the huge economic costs of adaptation
The data show that we have no other choice, but to get prepared
for a huge adaptation effort.

Ports and other infrastructure assets at risk along the US Gulf coast
(Savonis, 2009)

Inundation of the US Gulf coast in the case of 1.2 m sea level rise
(Savonis, 2009)

Inundation risks of the US Gulf coast in the case of 0.6-1.2 m sea level
and storm surge rise (Savonis, 2009)

Inundation risks of the US Gulf coast in the case of 5.4 m sea level + storm surge
rise (Savonis, 2009). Such a rise would be a disaster as 51% of interstate miles,
56% of arterial miles, 98% of port facilities, 33% of rail miles, 22 airports, many
offshore oil facilities and some millions of residential and commercial facilities
will be inundated, generating socio-economic losses impossible to comprehend
(Savonis, 2009).

The Netherlands disaster case
(Mollema, 2009).

Comprehensive and integrated studies are needed to minimize the costs of climate
change (Mollema, 2009). These studies need large amounts of money, innovative
engineering/technology, extensive ‘KNOW-HOW’, but most importantly political will.

Translating physical impacts to
costs: Tipping Points
A global sea level rise of 0.5 m by 2050
increases the value of assets exposed in all
136 port megacities worldwide by a total of
$US 25,158 billion to $US 28,213 billion in
2050.

Tipping Points
• Business and Tipping Points:
The era of INSURANCE Companies

Change in annual expected loss from
storm surge (Swiss Re study)

Tipping Points
• The critical issue is the impact that a
hurricane in the N.York region would
have. Potentially the cost could be 1 trillion
dollars now, rising to over 5 trillion dollars
by mid-century. Although much of this
would be uninsured, insurers are heavily
exposed through hurricane insurance,
flood insurance of commercial property,
and as investors in real estate and public
sector securities (Lenton et al 2009)

Tipping Points
• Drought costs - Extrapolating from the
2002 drought
• the future costs (in today’s prices) might
be expected to double from around $US
21 billion
• to $US 42 billion per decade in the first
half of the century.

Tipping Points
The potential for significant die-back of the
Amazon rainforest by late this century: the
significant increase in committed die-back,
that occurs between 1 and 2 °C, results in
incremental net present value (NPV) costs
of carbon, approaching $US 3,000 billion;
Stabilization policies aimed at 2 °C result
in NPV costs of $US 3,000 billion(Tipping
Points Study 2009).

Tipping Points

Beyond ~2 °C the costs of committed
Amazon die-back rise very rapidly and
more than double to
• around $US 7,800 billion and $US
9,400 billion NPV for 3 °C and 4 °C
respectively (with forest area losses of
circa 3.9 and 4.3 million km2).

Our (in)ability to manage resources

•

The economic crisis created in 2007-2008 damages in the order of 16,000
billion $ (McKinsey 2009).

•

The degradation of the ecosystems costs on an annual base 6,600 billion $
(UNEP-FI & PRI, 2009)
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World Marine Industry Sector 2005–2009 (€ billion)
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Source: Douglas-Westwood Ltd (2005)

Stressors of Coastal and Marine
Ecosystems

source: D. Kling and JN Sanchirico (2009).
An Adaptation Portfolio for the United
States Coastal and Marine Environment.
RFF report

Source: Kling and Sanchirico (2009)
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Aggregated score (unweighted) of marine resource
management performance

Source: Alder et al (2010)
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The web of property rights: Private, State,
and Federal Rights to Coastal and Marine
Resources

Notes: LOS=Law of the Sea, MHW=Mean High Water, MHHW=Mean High High-Water,
43
MLLW=Mean Lower Low-Water Mark

Science speaks to policy (?)

 A tension between ‘science-based’ policy
and stakeholder involvement……..
 based on the ‘facts versus values’ divide
Policy analysis and management are factual
and value-driven at the same time!
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Assets and Flows: Ecosystem Services according to
MEA
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Valuation is à la mode!
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Why valuation?
Because we need to estimate the social importance
of nonmarketed ecosystem services. An explicit
recognition of the value of ecosystem services will
serve society well as it strives to balance
competing demands.

“We cannot manage what we cannot measure” (TEEB
2009)
“Econs today is the currency of policy especially after
the economic recession” (TEEB 2010)
47

Level of Precision in Valuing Ecosystem
Services

Annals of the New York Academy of Sciences
Volume 1185, Issue 1, pages 54-78, 29 JAN 2010 DOI: 10.1111/j.1749-6632.2009.05167.x
http://onlinelibrary.wiley.com/doi/10.1111/j.1749-6632.2009.05167.x/full#f6

Cultural

From ecosystem services to their value
Physical and chemical inputs
Primary & intermediate
processes
Weathering
Primary production
Decomposition

Final ecosystem
services

Value of
goods...

Non..of which
ES value monetised

£

£

Water availability

Drinking water

£

£

Trees

Fibre

£

£

Peat

Energy

£

£

£

£

Equable climate

£

£

Pollution control

£

£

Purified water

Flood control

£

£

Local climate

Disease control

£

£

£

£

£

£

£

£

£

£

£

£

Nutrient cycling

Waste breakdown

Water cycling

Detoxification

Stabilising vegetation
Natural enemies

Evolutionary processes
Meaningful places
Ecological interactions

ES contribution
to well-being

Food

Wild species diversity

Pollination

Regulating
Supporting

Other capital
inputs

Goods

Provisioning

Crops, livestock, fish

Soil formation

Climate regulation

Millennium
Assessment
categories

Wild species diversity

Natural medicine
Recreation
Good health

+

☺
☺
☺
☺
☺
☺
☺
☺
☺
☺
☺
☺
☺
☺
☺

Value estimates
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Many ways to value ecosystem service, but two are
important:
Revealed preferences:
We observe actual choices
in existing markets

Stated preference:
We ask about choices in
hypothetical markets
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Behavioral assumptions behind non-market
valuation of ecosystem services
1.The usual microeconomic assumptions
about preferences and rationality but……..
2. enriched with a number of ‘anomalies’
due to ignorance/unfamiliarity with ESs
valued, long time horizons of impacts,
strategic behavior, hypothetical bias etc……
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Valuation is a relay-race: natural sciences must give the baton over
to socio-economic science.
The ‘baton’ is a solid conceptual translation of ecosystem realities
into welfare-related social effects.
If not, this is a serious barrier in the development of a consistent
and policy-relevant application of non-market valuation
53
methodologies

Service-Providing Units (SPU): A proposed
solution to the endpoint problem in economic
valuation of ESs!
Put simply, an SPU can be defined as the collection of individuals
from a given species and their characteristics necessary to
deliver an ecosystem service at the level desired by service
beneficiaries (Luck et al., 2009)
SPU solves three problems in ecosystem valuation (Kontogianni
et al 2010):
1) enhances understanding of the objects being valued
2) helps to establish a clear divide between use and non-use
values
3) offers a better framework for understanding the sensitivity of
value estimates vis-à-vis changes in quantities valued 54

The use of pollination as ecosystem
service for estimating the value of forest
The forest as a biotope for wild bees:
•
•

Increases 20 % the product (coffee) within 1 km
Reduces 27% the misshapen coffee seeds

•

From 2000 to 2003, 60.000 $ annually for each farm in Costa Rica (in
close vicinity to 2 forest patches 46 και 111 hectares )

•

So double benefits for biodiversity and agriculture from nature protection
Ricketts et al (2004)

Native visitation

Coffee plantations in Costa Rica

Distance

Exponential decay
• simple, good pedigree
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Hougner et al. (2006) provided another example by
quantifying and valuing (in dollar terms) the seed
dispersal service provided by Eurasian Jays
(Garrulus glandarius) in oak forest in the
National Urban Park of Stockholm, Sweden.
A minimum of about 24 jays (or 12 pairs) was
required to ensure forest maintenance by
facilitating (through seed dispersal and handling)
the establishment of an average of 33,148 oak
saplings per year (over a 14-year period).
he jay population estimate is a bare minimum and
does not incorporate the need to buffer jay
populations against environmental change (i.e.
provide an insurance policy, or in ecological
t e r m i n o l o g y, e c o s y s t e m ‘ r e s i l i e n c e ’ ) .
he SPU is a minimum of 12 resident jay pairs
present each year for 14 years, and Hougner et
al. (2006) valued the replacement costs for the
seed dispersal service at US$ 4,900.

SPU in Marine science?
• Only available application so far: A survey to
estimate the social benefit from conservation
of the species phoque moine (Monachus
monachus) (Kontogianni under review).
Choice experiment using as SPU the number
of individuals needed per Km2 in the Aegean
in order to deliver certain environmental
services. The SPU framework helped
respondents to understand and quantify the
ecosystemic use value of the species
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Valuation: FISHERIES
The fish stock estimates attained using aforementioned methodology and
provided by official statistics allows to determine the current value the
reference site fisheries valuated at mean 2005 wholesale price of Spain.
BAU Scenario: It is characterized by a 52.73% reduction of fishing effort.
The mean recruitment of the period is 431.07 tn. implying a reduction of
2.15% of the mean fish stock size and value in constant 2005 € (semisum
of recruitment and survivals) and a 49.03% of captures of the whole fleet in
average 2050.
Fishing effort

Capture

Days/ year (% change)

Biomass

tn. Per year (% change)

tn. Per year (% change)

Time horizon
PT

DB

PT

DB

PT

DB

2025

-24.86%

-91.35%

-37.54%

-89.21%

31.69%

7.12%

2030

-24.86%

-91.27%

-28.94%

-90.31%

49.85%

25.20%

2050

-24.86%

-86.05%

-22.71%

-83.91%

63.03%

39.10%
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Valuation: Carbon sequestration
Lower bound
Assessing the damage cost of CO2 and GHG emissions
The project was able to obtain three levels of estimates of marginal damage
costs, i.e. lower, upper and central estimates, respectively. The lower estimates
of marginal damage costs evolve from € 4/tCO2 in 2000 to € 8/tCO2 in 2030.
The upper estimates evolve from € 53/tCO2 in 2000 to € 110/tCO2 in 2030.

From € 23/tCO2 in 2000 to € 41/tCO2 in 2030
Upper
bound estimate evolves from € 23/tCO2 in 2000 to € 41/tCO2 in 2030.
The central

*the values refers to costs(106 $), a negative value in the table represents a social
benefit.
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Gulf of Lions Case study
With measures

GUlf of Lion

SQ
Without measures

4 Block / 8 card each

With measures P =0.1

SQ (P= 0.5)
Without measures P =0.9
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Visual representation of endpoints: case study in Gulf of
Lions
With measures

GUlf of Lion

SQ
Without measures

4 Block / 8 card each

With measures P =0.1

SQ (P= 0.5)
Without measures P =0.9
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Levantine Sea Case study
With measures

SQ
Without measures
Levantine

With measures
Without measures

12 Block / 8 card each
Cyprus , Turkey
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Black Sea Case study

Black Sea

Water quality (High, Medium, Low (sq))

Biodiversity (High, Medium, Low (sq))

Health Risk (High( sq), Medium, Low)
Reallocation of existing taxation (0 (sq),
20 euros ,50 euros, 80 euros, 100 euros)
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Sampling frame
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Black Sea Descriptive Statistics
Attitudes towards tourism activity
Statement

Ukraine

Turkey

Government should do more to promote tourism

83.6%

92.7%

Increasing the number of tourists to a community improves the local economy

86.3%

94.7 %

Tourism development improves the appearance of an area

67.6%

90%

Tourism provides incentives for environmental protection and restoration

56.8%

91.4%

Tourist activity harm the marine and coastal environment

57.5%

21.2%

In recent years, the West Black Sea bays have become overcrowded because of tourists

48.7%

38.4%

Statement

Ukraine

Turkey

It is important that the West Black Sea is intact

99.67%

99.3%

The biodiversity in the West Black Sea is seriously threatened.

91.8%

88.7%

Water quality in the West Black Sea is seriously degradated

95.7%

47.6%

There are threats for the public health from recreating in the West Black Sea coasts

80.39%

43.7%

79%

97.3%

It should be possible to use the Black Sea for commercial (fisheries, shipping and tourism) purposes.

Cyprus descriptive statistics
Importanceof theroleof sea in the supply of services:

Low
13,3

35,0

49,0

Cannot
evaluate
2,7

32,0

42,7

21,0

4,0

0,3

6,7

28,0

62,3

3,0

-

23,0

37,7

34,3

5,0

-

0,3

16,3

80,0

3,3

-

12,0

21,7

17,7

32,0

16,7

18,7

21,7

16,3

28,3

15,0

Dampening of extreme weather events through sea vegetation and fish populations

19,3

14,3

14,3

25,7

26,0

Scientific knowledge through research that takes place at sea

20,7

22,3

20,7

23,3

13,0

Future , currently unknown , uses and benefits

20,0

17,0

13,3

43,7

5,3

Food provision (fish , molluscs , etc)
Provision of marine organisms for

other purposes except food

(sponges, corals, etc)

Leisure and recreation
Employment and economic benefits from fisheries/aquaculture
Employment and economic benefits from tourism
Climate regulation and mitigation

of climate chan ge (e.g. carbon sequestration)

Water purification – Removal of pol lutants through storage, burial

and recycling

Levantine sea problems

(%)

Urban sewage

22,3

Coastal construction / Urbanization

22,0

Industrial sewage

31,0

Coastal erosion

13,7

Alien/invasive species

9,0

Aquaculture

5,7

Pesticides and fertilizers

from agricultural & livestock farming activities

9,3

Oil spills & pollution from ships

48,0

Rubbish at coasts and sea

27,3

Overfishing

7,3

M oderate

High

Don’t know that sea
offers this service

South Turkey descriptive statistics
Importanceof theroleof sea in the supply of services:

Low

Food provision (fish , molluscs , etc)

M oderate

High

Cannot
evaluate

Don’t know that sea
offers this service

25,0

19,2

55,8

-

-

41,0

30,1

26,3

2,6

-

Leisure and recreation

17,9

34,6

46,8

0,6

-

Employment and economic benefits from fisheries/aquaculture

28,2

26,9

43,6

0,6

0,6

Employment and economic benefits from tourism

26,3

35,3

37,2

0,6

0,6

Climate regulation and mitigation

26,9

47,4

19,2

3,8

2,6

33,3

48,1

15,4

1,3

1,9

27,6

53,8

10,3

7,1

1,3

Scientific knowledge through research that takes place at sea

37,8

42,9

13,5

3,2

2,6

Future , currently unknown , uses and benefits

35,3

43,6

9,0

9,6

2,6

Provision of marine organisms for other purposes exce

pt food (sponges, corals, etc)

of climate change (e.g. carbon sequestration)

Water purification – Removal of pol lutants through storage, burial
Dampening of extreme weather events through sea ve

and recycling

getation and fish populations

Levantinesea problems

(%)

Urban sewage

25,0

Coastal construction / Urbanization

21,2

Industrial sewage

40,4
4,5

Coastal erosion

12,2

Alien/invasive species
Aquaculture
Pesticides and fertilizers

0,6
from agricultural & livestock farming activities

2,6

Oil spills & pollution from ships

42,3

Rubbish at coasts and sea

40,4

Overfishing

5,1

Gulf of Lions descriptive statistics
Importanceof theroleof sea in the supply of services:

Low
2,9

30,6

64,1

Cannot
evaluate
2,0

11,0

36,1

37,1

14,1

1,8

Leisure and recreation

7,6

39,8

51,0

1,6

-

Employment and economic benefits from fisheries/aquaculture

8,0

41,0

45,5

5,3

0,2

Employment and economic benefits from tourism

7,8

31,0

57,5

2,9

0,8

Climate regula tion and mitigation

7,6

26,5

27,1

27,8

11,0

21,0

26,9

19,0

22,4

10,6

8,2

30,4

28,8

24,1

8,4

Scientific knowledge through research that takes place at sea

5,9

31,0

48,2

12,5

2,4

Future , currently unknown , uses and benefits

7,8

28,2

34,3

26,5

3,1

Food provision (fish , molluscs , etc)
Provision of marine organisms for other purposes except food (s

ponges, corals, etc)

of climate change (e.g. carbon sequestration)

Water purification – Removal of pol lutants through storage, burial
Dampening of extreme weather events through sea vegetation

and recycling

and fish populations

Sea problems

(%)

Urban sewage

29,0

Coastal construction / Urbanization

25,5

Industrial sewage

33,3

Coastal erosion

3,3

Alien/invasive species

0,4

Aquaculture

0,4

Jellyfish outbreaks

2,2

Pesticides and fertilizers

from agricultural & livestock farming activities

21,6

Oil spills & pollution from ships

42,2

Rubbish at coasts and sea

36,1

Overfishing

4,9

M oderate

High

Don’t know that sea
offers this service
0,4

Valuation Results
Attribute
Gulf of Lion s

Levantine (Cyprus)

Levantine (Turkey)

Black Sea

MWTP/household

Biotopes

29.65 *** (1.73)

Jellyfish outbreaks

19.14 *** (1.81 )

Biotopes

24,1 6*** (2.828)

Alien species

34,96 *** (2.877)

Biotopes
Alien species

Results In progress

High water quality

142.566 *** (100.353 - 184.779 )

Medium water quality

143.983 *** (100.500 – 187.465)

High biodiversity

139.368 *** (96.188 -182.548)

Medium biodiversity

136.182 *** (96.907 -175.456)

Medium health risk

116.396 *** (79.92 5-152.866)

Low health risk

182.076 *** (129.464 -234.687)
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Valuation: Carbon sequestration

Assessing the damage cost of CO2 and GHG emissions
The project was able to obtain three levels of estimates of marginal damage
costs, i.e. lower, upper and central estimates, respectively. The lower estimates
of marginal damage costs evolve from € 4/tCO2 in 2000 to € 8/tCO2 in 2030.
The upper estimates evolve from € 53/tCO2 in 2000 to € 110/tCO2 in 2030.

The central estimate evolves from € 23/tCO2 in 2000 to € 41/tCO2 in 2030.

Use of valuation results in macroeconomic
modelling
Three services provided by marine ecosystems in the MED and Black Sea
have been assessed:
Provisioning service  modelled as: commercial fish to harvest
Recreational service  modelled as: generation of tourism demand
Regulating service  carbon sequestration in the Mediterranean
For the Provisioning and Recreational service  mostly, but not
exclusively, negative effects of climate change have been estimated
For the Regulating service  its value has been assessed . This has been
done:
- along the period 2001-2030
- in three different scenarios of social economic development
- for the A1B IPCC climate change scenario
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(Negative) carbon sequestration
service by the MED
According to Vichi et al. (2010) the Mediterranean is a net carbon emitter
at least until 2030  its carbon sequestration service is thus negative.
The temperature increase due to the MED can be estimated into +
0.00045°C (until 2030). This would imply slightly higher damages in
those regions affected negatively by climate change (MED and ROW)
and gains in those regions affected positively by it (Black Sea and Non
discounted (3%) damages due to MED emissions 2001-2030
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Summary and Conclusions (2)
-

Caveats/challenges

The assessment is based on market values. Non-market values
cannot at the moment be captured by a CGE model. However
insights provided by CV or choice experiments can be “added on
top” of the present estimation.  This, provided that a consistent
up-scaling of site specific cases study results to the scope of the
CGE model is performed. Bridging the gap between bottom up and
top down approaches is one major issue.
Only a sub set of ecosystem services has been assessed, i.e. an
important part of ecosystem role is neglected.
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Source: CGE simulation

Economic Valuation of Ecosystem
Services:
Elements of a Dialogue
 SOLVE THE ENDPOINT PROBLEM !
 SEE PROBLEMS FROM A SOCIAL WELFARE
PERSPECTIVE !
 CHOOSE SCALE AND SCOPE !
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Thank you for listening!
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