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Ecosystem services are generally valued on a limited spatial
scale, e.g. individual ecosystems.

Need for value information at larger spatial scales, e.g. river
basin, national, regional, global.

What are the possibilities for scaling-up value information for
large numbers of ecosystems?

Case study: value wetlands in Europe using meta-analytic
value function and GIS.




1. Estimate a meta-analytic value function
2. Create database of wetland sites in Europe
3. Estimate site-specific values

Meta- +——| Spatial ——| Estimate
analysis Data (GIS) values




Meta-analysis: statistical summary of results from existing
studies

Meta-analytic value transfer:

— Practical to apply at large scale and with limited “policy site”
iInformation

— Transfer errors can be quite large
Based on Ghermandi et al, 2007
Temperate climate zone wetlands
264 value observations
Focus on changes in area




In(y)=a+h X;+R X; +b X + |

*Dependent variable y: Annual value of wetland
service(s) per hectare

«Study characteristics Xsi:
 Valuation method

*\Wetland characteristics Xwi:
» Size
e Services provided
» Wetland type

«Context characteristics Xci:
*GDP per capita (NUTS2)
*Population within 50km radius
*Wetland abundance within 50km radius




Peatbogs lowest
value

Value decreases with
Increasing size

Income inelastic

Value increases with
population

Variable Coefficient p-value

Hedonic pricing -3.286***  0.006
Opportunity cost —1.889** 0.035
Marginal 1.195**  (0.008
Peatbogs —1.356** 0.014
Wetland size —0.297***  0.000
Flood control and storm buffering 1.102** 0.017
Water quality improvement 0.893* 0.064
Recreational hunting —1.289***  0.004
Fuel wood —1.409** 0.029
Biodiversity 0.917* 0.053
GDP per capita 0.468*** 0.001
Population in 50km radius 0.579***  0.000

OLS results; N = 264; R= 0.49; ad. R=0.43.

Significance is indicated with ***, ** and * for 15, and 10%




Corine land cover data (EEA)

50,533 wetlands in EU

— Wetland size (ha)

— Wetland type (5 categories)

— Wetland abundance (within 50 km radius)
— Population (within 50 km radius)

— Income per capita (NUTS2 level)

Land-cover data of Europe is reasonably good
Socio-economic GIS data is good but limited













Plug site specific variable values into value function.
Annual per hectare values for each wetland in Europe.
Multiply by area to give total annual value per wetland.
Assumptions for transfer:

— Based on contingent valuation method

— Average provision of ecosystem services

— 50km radius is the relevant spatial scale for population and
substitute sites




 Peatbog most prevalent type and mainly found in scarcely
populated areas — very low average value

e Salt marshes provide highest average values per hectare

Number of Wetland area Mean value per

Wetland type wetlands (ha) ha per year (€)
Inland marshes 8,842 1,159,153 4,129
Peatbogs 38,644 6,712,309 214
Salt marshes 1,621 306,754 5,734
Intertidal mudflats 1,180 995,094 4,112
Salines 246 712,467 5,475

Total 50,533 9,245,777 1,193




*Sweden and Finland have
many wetlands and large area
but low values/ha

*Belgium, Italy and Holland
have few wetlands and small
area but high values/ha

Mean value

Number of Wetland area per ha per
Country wetlands (ha) year (€)
Austria 211 31,748 5,052
Belgium 92 10,480 9,627
Bulgaria 81 11,584 3,110
Croatia 140 18,761 4,628
Cyprus 3 1,956 4,724
Czech Rep 105 8,987 4,435
Denmark 729 164,961 3,896
Estonia 1,146 197,786 837
Finland 14,140 1,971,961 224
France 1,419 358,163 5,693
Germany 1,391 418,945 4,353
Greece 302 64,766 3,992
Hungary 1,090 96,500 3,309
Ireland 2,173 1,210,044 676
Italy 344 68,891 9,125
Latvia 883 156,580 /6
Lithuania 563 57,548 1,543
Malta 1 25 76,933
Netherlands 273 269,753 7,811
Poland 913 110,386 4,032
Portugal 162 28,293 7,686
Romania 1,532 384,611 2,615
Slovakia 74 4,293 5,792
Slovenia 13 3,249 7,340
Spain 392 112,684 6,64
Sweden 20,242 2,729,131 263
United Kingdom 2,119 753,691 2,480
Total 50,533 9,245,777 1,193




Transfer on large scale > 50,000 wetlands
— GIS based

— Scale, substitutes, population and income effects
Average transfer error is 35%: comparable to previous studies
Common problems of value transfer and meta-analysis hold:

- Limited number of studies

- Reliability of primary studies

- Accounting for quantity and quality of ecosystem services
Marginal values are not constant
Relevance for policy:

— Scenario analysis for changes in area of ecosystems

— Green Accounting

— Comparison with value of alternative land uses

— Input into The Economics of Ecosystems and Biodiversity (TEEB)




