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Outline presentation 

 Choices (DG ENV project TEEB synthesis in Europe) 

 Example 1: Integrated Environmental-Economic Accounting 

 Example 2: Ecosystem Services Valuation 
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Choice level 1: what do you want to achieve? 

Choice level 4: what are the appropriate valuation methods?  
- Market valuation 

- Non-market valuation 

- Value  transfer 

 

Choice level 3: what are the relevant valuation principles? 
- Monetary or nonmonetary quantification of ecosystem services 

- Definition of economic value 

- Marginal or total values 

- Spatial and temporal scales 

 

Choice level 2: what are the relevant ecosystem services? 
- Classification of ecosystem services 

- Final and/or intermediary services, actual or potential ecosystem services 

- Role of biodiversity 

-Stocks or flows 
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TEEB in Europe Synthesis  

 Key to the successful integration of ecosystem services in 

existing, modified or new accounting or reporting formats is to 

1) establish reliable, scientific links between the biophysical provision 

of ecosystem services and their economic values, and 

2) take into consideration the existence of extensively tested 

guidelines for environmental accounting over the past decades by 

statistical offices in order to create and maintain a consistent and 

coherent System of National Accounts (SNA).  

 

Brouwer, R., Brander, L., Kuik, O., Papyrakis, E. and Bateman, I. (2013). A synthesis of approaches to assess  

and value ecosystem services in the EU in the context of TEEB. Report written for DG Environment, European         

Commission, Brussels.  
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Example 1: IEEA 

• Two main approaches: 

- Satellite accounts around core SNA 

- Often biophysical flows linked to monetary flows in core SNA 

- In some cases also monetary valuation of these biophysical 

flows, but outside the core SNA  

- Integration of monetary ES values in core SNA 

- Adding/subtracting hypothetical economic values from 

sectors’  value added and GDP 

- In some cases making the implicit value of provisioning 

services like mineral resources more explicit within SNA 

production boundary 

- Example Index of Sustainable Economic Welfare (ISEW) 
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Valuation issues in NCA: Beyond GDP 

 Idea of “beyond GDP” goes back to the 1960s 

 Correction mechanisms to derive indicator of “true” progress 

 Criticism basically twofold: 

- Loss of non-priced assets through resource exploitation, pollution,    

land degradation etc. is not registered in SNA 

- Economic activities aimed at pollution control, environmental protection 

and restoration registered as gross output, inflating GDP 

 Hence, plea for:  

- Registration of value changes of non-produced natural assets 

(depreciation of natural capital) 

- Identification & reclassification environmental protection and restoration 

activities in SNA (subtraction of defensive expenditures from GDP) 
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Ecosystem Services Valuation 

 

Wetlands         $14,785 ha-1yr-1 

Lakes/rivers       $  8,498 

Tropical forests  $  2,007 

Key message:  

Non-market value ecosystem services 2 x      

higher than global market based GDP 

 

However, standard deviation so large that  

adjusted GDP could be 2 x higher or lower  

Coral reefs    $     675 

Open ocean  $     252 

Grasslands    $     232 
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Valuation issues in NCA: Beyond GDP 

 Part of the ES are already implicitly accounted for in the SNA 

(e.g. food, timber, land) 

 A large share falls outside existing markets >> how to value 

these? 

 GREENSTAMP: EC DG XII funded project 'Methodological 

Problems in the Calculation of Environmentally Adjusted 

National Income Figures‘ (Contract No. EV5V-CT94-0363): 

a) Mismatch statistical realities & theoretical model assumptions 

b) Need for scenario development & macro-economic modelling 

approaches to assess how economies adapt and modify when 

internalizing non-priced impacts on NC and impact on GDP 

 

 

 

Brouwer, R., O’Connor & Radermacher, W. (1999). GREEened National STAtistical and Modelling Procedures: The 

GREENSTAMP approach to the calculation of environmentally adjusted national income figures. International Journal of 

Sustainable Development, 1(2), 7-31. 
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Strengths and weaknesses 
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Example satellite accounting framework 
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Challenges in integrated accounting 

 Different statistics from different data sources 

 Different classification of sectors 

 Different monitoring and management scales 

 Different sampling and aggregation procedures 

 Confidentiality issues 

 Data from observations, calculations and model simulations 
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Example of different scales 

Economic data 

 National 

 Province (12) 

 Corop (40) 

 EGS (129) 

 Municipalities (>500) 

 Postal codes (>5000) 

 

Hydrological data 

 National 

 River basin (4) 

 Regional government (8) 

 Sub-river basins (17) 

 Water boards (56) 

 PAWN districts (80) 

 Water discharge units (>1000) 

? 
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Lessons learned 

 Time: it took almost 10 years to develop NAMWA 

- 1990 development NAMEA 

- 1996 experimental NAMWA at national level 

- 2001 development of NAMWA at river basin level 

- 2003 update for time period 1997-2001 

- 2004 inclusion of more substances 

- > 2005 regular annual updates 

 Need to mature, learn and test 
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Example 2: Ecosystem Services Valuation 

 

Wetlands         $14,785 ha-1yr-1 

Lakes/rivers       $  8,498 

Tropical forests  $  2,007 

Key message:  

Non-market value ecosystem services 2 x      

higher than global market based GDP 

 

However, standard deviation so large that  

adjusted GDP could be 2 x higher or lower  

Coral reefs    $     675 

Open ocean  $     252 

Grasslands    $     232 
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Data availability challenges 

 Very limited amount of data and information available about 

economic market and non-market values of ES 

 Furthermore, available values not standardized, location and 

problem specific 

 Value transfer popular in policy and decision-making 

because cost-effective approach >> constant value/ha 

 

 State-of-the-art research line: value function approach 

 Generates significantly lower transfer errors 
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Meta-regression model 

Yij=β0 + βg Xg + βsXs + βpXp + βmXm + εij 

Yij = Ecosystem service value i from study j (USD/ha/year) 

 

Xg = Good/service characteristics (e.g. type of ecosystem service) 

Xs = Site/context characteristics (e.g. relative abundance) 

Xp = Population characteristics (e.g. income) 

Xm = Methodological characteristics (e.g. valuation method) 

 

β0 = intercept 

βg , βs, βp, βm parameters to be estimated 

εij = error term 
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Approach 

Meta- 

analysis 
Estimated 

values 
Value  

function 

Estimated 

values 
Estimated 

values 
Site specific 

values Spatial 

Data (GIS) 
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GIS based value mapping (AQUAMONEY) 

Source: Brander, Brouwer, Wagentendonk (2010) 



20 

Wetlands database 

• Brouwer et al. (1999) 

• Brander et al. (2006)  

• Ghermandi et al. (2010) 

 

400 wetland valuation studies 

38 valuing regulating services 

generating 66 value estimates 

Selection criteria: 

 Focus on regulating services (excluding combinations with e.g. recreation) 

 Wetland location known and located in agricultural landscape as defined in JRC 

   2000 Global Land Cover Database  

 Values could be standardized in terms of monetary units per area of wetland 
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Location of wetland valuation studies 

• 11 in North America 

• 11 in Europe 

 1 in Micronesia • 10 in Africa 

• 5 in South Asia 
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Location of wetland valuation studies 

• 11 in North America 

• 11 in Europe 

 1 in Micronesia • 10 in Africa 

• 5 in South Asia 

• That Luang marsh, Vientiane, Laos 

• Gerrard, 2004, IUCN 

• Freshwater marsh, seasonally-flooded 

grassland, peat shrubland 

• Wetland size = 20 hectares 

• Wetland abundance = 58,468 hectares 

• Population within 50 km = 1,206,459 

• GDP per capita = 1,820 USD 

• Replacement cost valuation method 

• Flood protection = 6,002 USD/ha/year 

• Waste water treatment = 148 USD/ha/year 
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Strong correlation ES and valuation method 

 Flood control: n=26                                                                

Replacement costs dams, few cases avoided damage costs 

 Water supply: n=26                                                     

Production function approach based on market prices 

 Nutrient recycling: n=27                                                      

Costs of equivalent water treatment method  
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Ecosystem service values 

 Values standardised to: 

•  USD (PPP adjusted) 

•  Hectare 

•  Annual  

• 2007 price levels  

 

Regulating service 

Mean value 

(USD/ha/year) 

Median value 

(USD/ha/year) 

 

N 

Flood control 6923 427 26 

Water supply 3389 57 26 

Water quality 5788 243 27 
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Explanatory variables 

 Service characteristics 

- Wetland regulating service 

 Site characteristics 

- Wetland type 

- Size of wetland study site 

- Size of surrounding substitute wetland sites 

- Human appropriation of net primary product 

- Road density 

 Population characteristics 

- Population density 

- Gross Cell Product 

Information sources: 

Study report 

Own GIS calculations  

(radius of 10, 20 and 50 km) 
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Meta regression model (Ln USD/ha/year) 

Variable Coefficient Standard error 

Constant  3.74* 1.93 

Man-made wetland (D)  0.45 0.78 

Water supply (D) -1.30** 0.62 

Water quality (D) -0.80 0.59 

Wetland area (Ln) -0.37*** 0.08 

Wetland abundance (Ln) -0.30*** 0.08 

Population (Ln)  0.45*** 0.15 

Gross Cell Product per capita (Ln)  0.27** 0.15 

    

N 66 

Adjusted R2  0.58 
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Value transfer 

 Promising because allows for (control of) differences in 

good, site and population characteristics across resources 

 Transfer errors due to: 

- Study selection bias (stock of knowledge on ES values is not 

representative) 

- Measurement error in primary valuation studies 

- Generalization error (values change in time, insufficient control 

for differences between study and policy site) 

 In-sample transfer and estimate absolute % transfer error for 

each predicted value: (predicted-observed/observed)  

 Transfer error: 92% 
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Upscaling 

 Identification of wetlands in agricultural landscapes         

(Global Lakes and Wetlands & Global Land Cover database) 

>> 36% of all wetlands 

 Prediction of economic value for regulating services based    

on meta-regression model (wetland size, abundance other 

wetlands, population, gross cell product)                                

>> site specific ecosystem service values in USD/ha/year 

 Aggregation across wetland areas per country (next table)  
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Conclusions and recommendations 

 Value functions way forward instead of assuming constant 

economic values per hectare 

 Costanza et al. (1997): no correction resulted in a global 

service value of USD 11,612 ha-1 yr-1 (2007 prices) 

 This study: USD 978 ha-1 yr-1 (8.4% of Costanza’s value) 

 Note: wetlands in agricultural landscapes! 

 Despite relatively high explanatory power, still considerable 

transfer error (92%) 

 Future work: need to quantify the provision level of regulating 

services across wetlands, now assumed to be constant 



Thank you for your attention 
 

r.brouwer@vu.nl 


