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Accounting for natural capital and ecosystem services

‘KIP INCA’ goals:

- Cooperation: ESTAT, EEA, ENV, JRC, RTD

- Develop integrated EU ecosystem accounting 
system

- Track ecosystem assets & their condition

- Track and project ecosystem service flows -> 
understand benefits and trade-offs 

- Valuation of benefits from ‘nature’

Project outputs:

- Design of EU ecosystem accounting system

- Accounts of ecosystem extent, condition etc.

- KIP INCA spatial data architecture

- Information for better management of 
natural capital

- Implementation to 2020 (+ beyond..)

Net Change in Land Cover 

 % of initial year

-4.0

-2.0

0.0

2.0

4.0

6.0

8.0

%

Artif icial areas

Arable land & permanent crops

Pastures & mosaics

Forested land

Semi-natural vegetation

Open spaces/ bare soils

Wetlands

Water bodies



System of SEEA - E.E.A.

EEA

JRC

EEA



Current EU (KIP INCA) Proposal for ES Accounts
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Service Physical unit

Provisioning services

Crops Harvest (ton per ha)

Timber Timber growth and harvest (ton per ha)

Marine fish Catch (ton per fishing zone)

Water Water abstraction for public, industrial and agricultural use (m3 per unit area)

Livestock Amount of animal feed (grass) provided

Regulating services

Pollination Share of the crop harvest pollinated (ton per ha)

Erosion control (soil protection) Avoided erosion in ton/ha/year compared to bare soil

Water purification Removal of in-stream nitrogen (ton per km river)

Air filtration Deposition of air pollutants (ton per ha)

Carbon sequestration

(in vegetation and soil)

C sequestration in ton/ha/year

Flood control Land area protected

Cultural services

Recreation Number of visits in ecosystems (person-days) / ha, include budget for surveys in some countries

Tourism Number of overnight stays generated per ha/year



Developing an integrated ecosystem accounting system:

Connecting satellite data, biodiversity monitoring, environmental reporting and 

statistics to create spatially explicit accounts



Combining different data sets in one common spatial 

reference grid – via a shared data architecture

Source: Eva Ivits, EEA

Note: Shared data semantics & other standards also 

required for full data integration.



Where are we now with KIP INCA?

• Partners have developed good cooperation since 2015

• KIP INCA proposal is available – implementation is ongoing at all 

partners

• Major task is to develop a shared spatial data platform => develop 

data sharing system & joint reference data

• First pilot accounts will become available in 2017 (ecosystem 

extent, 1st ecosystem service accounts, possibly pilot ecosystem 

condition accounts)

The following slides show some work of EEA.



Seasonal WEI+ in 2014
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Data source: EEA 2016; World 

Bank 2016

Water accounts for estimating water use in Europe



Outputs of water assets and flow accounts are used in: assessing
- Water scarcity conditions in Europe

- Resource efficieny and sustainability of water use across Europe 

𝑊𝑎𝑡𝑒𝑟 𝑒𝑥𝑝𝑙𝑜𝑖𝑡𝑎𝑡𝑖𝑜𝑛 𝑖𝑛𝑑𝑒𝑥 (𝑊𝐸𝐼+) =
(𝐴𝑏𝑠𝑡𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠 − 𝑅𝑒𝑡𝑢𝑟𝑛𝑠)

𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝑊𝑎𝑡𝑒𝑟 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠

Water assets accounts

Flow accounts (physical supply and 

use)



Illustration of flows between ecosystem types

10



Ecosystem extent accounts for Europe
AREA in KM2

1 

Urban

2 

Cropland

3 

Grassland

4 

Woodland 

and forest

5 

Heathland 

and shrub

6 

Sparsely 

vegetated 

land

7 

Inland 

wetlands

8 

Rivers and 

lakes

9 

Marine 

Inlets and 

transitional 

waters

Total

Ecosystem Extent 2006 232,739 2,036,471 652,873 2,010,199 279,699 346,798 129,149 141,502 28,651 5,858,081

Reductions to initial ecosystem extent 2,542 11,816              4,724                    69,772         1,254           2,182        188             273             98                  92,851              

Additions to initial ecosystem extent 8,280            6,868                3,248                    70,402         585               1,914        248             1,257          48                  92,851              

Net additions to ecosystem extent  

(additions - reductions)
+ 5,738 - 4,948 - 1,476 + 630 - 669 - 268 + 60 + 984 - 50

Net additions as % of initial year + 2.5 - 0.2 - 0.2 + 0.0 - 0.2 - 0.1 + 0.0 + 0.7 - 0.2

Total turnover of ecosystem extent

(reductions + additions)
10,822 18,684              7,972                    140,174      1,839           4,096        436             1,530          146                185,702           

Total turnover as % of intial year 4.6                 0.9                     1.2                         7.0                0.7                1.2             0.3              1.1              0.5                 3.2                     

Stable ecosystem stock 230,196 2,024,655 648,149 1,940,426 278,444 344,616 128,961 141,230 28,553 5,765,231

% of stable ecosystem stock 98.9              99.4                  99.3                       96.5             99.6              99.4          99.9            99.8            99.7               98.4                  

Ecosystem extent 2012 238,476 2,031,524 651,397 2,010,828 279,030 346,530 129,208 142,487 28,601 5,858,081

MAES ECOSYSTEM TYPES



Extent accounts by biogeographic region
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Percentage of MAES ecosystem type per Biogeographic region in 2012
- sorted by extent of Cropland

1 Urban 2 Cropland

3 Grassland 4 Woodland and forest

5 Heathland and shrub 6 Sparsely vegetated land

7 Inland wetlands 8 Rivers and lakes

9 Marine Inlets and transitional waters

Area in KM2 1 Urban 2 Cropland 3 Grassland 4 Woodland 

and forest

5 Heathland 

and shrub

6 Sparsely 

vegetated 

land

7 Inland 

wetlands

8 Rivers 

and lakes

9 Marine 

Inlets and 

transitional 

waters

Total

Ecosystem extent 2006 9,364 43,982 63,075 286,073 75,773 128,210 24,596 18,235 72 649,380

Reductions to 2006 ecosystem extent 28 79 59 3,590 13 65 6 2 0 3,841

Additions to 2006 ecosystem extent 178 26 46 3,478 3 104 1 6 0 3,841

Stable ecosystem stock 9,336 43,902 63,016 282,483 75,760 128,146 24,591 18,233 72 645,539

Net additions to ecosystem extent 150 -53 -13 -112 -10 39 -5 4 0 0

Net additions as % of 2006 1.60 -0.12 -0.02 -0.04 -0.01 0.03 -0.02 0.02 0.00 0.00

Ecosystem extent 2012 9,514 43,928 63,062 285,961 75,763 128,249 24,591 18,239 72 649,380

Ecosystem extent 2006 5,370 183,635 80,823 43,928 833 91,867 1,805 10,154 1,686 420,102

Reductions to 2006 ecosystem extent 150 525 399 171 4 200 31 43 1 1,525

Additions to 2006 ecosystem extent 594 296 93 211 0 12 19 294 6 1,525

Stable ecosystem stock 5,221 183,110 80,424 43,757 829 91,666 1,774 10,111 1,684 418,577

Net additions to ecosystem extent 444 -229 -306 41 -4 -188 -13 251 5 0

Net additions as % of 2006 8.27 -0.12 -0.38 0.09 -0.49 -0.20 -0.71 2.47 0.28 0.00

Ecosystem extent 2012 5,815 183,407 80,517 43,968 829 91,678 1,793 10,405 1,691 420,102

Ecosystem extent 2006 365 72 5,296 750 35,456 53,784 7,000 1,996 381 105,100

Reductions to 2006 ecosystem extent 18 0 13 4 84 451 14 146 7 737

Additions to 2006 ecosystem extent 18 1 63 28 4 442 0 175 6 737

Stable ecosystem stock 347 72 5,283 745 35,372 53,332 6,986 1,850 374 104,363

Net additions to ecosystem extent 0 1 50 24 -80 -10 -14 29 -1 0

Net additions as % of 2006 0.05 1.88 0.94 3.20 -0.22 -0.02 -0.19 1.43 -0.34 0.00

Ecosystem extent 2012 365 74 5,346 774 35,377 53,774 6,986 2,025 380 105,100

Ecosystem extent 2006 61,144 321,283 193,390 156,534 44,193 20,787 39,881 11,629 3,933 852,773

Reductions to 2006 ecosystem extent 648 1,353 1,011 7,764 167 164 58 8 7 11,179

Additions to 2006 ecosystem extent 1,784 635 570 7,871 74 122 42 74 7 11,179

Stable ecosystem stock 60,496 319,929 192,379 148,770 44,026 20,624 39,822 11,621 3,927 841,594

Net additions to ecosystem extent 1,136 -718 -440 107 -93 -41 -16 66 0 0

Net additions as % of 2006 1.86 -0.22 -0.23 0.07 -0.21 -0.20 -0.04 0.57 0.01 0.00

Ecosystem extent 2012 62,279 320,564 192,950 156,641 44,100 20,746 39,865 11,695 3,933 852,773

Ecosystem extent 2006 1,470 37,532 11,983 56,305 0 6,402 1,237 952 525 116,407

Reductions to 2006 ecosystem extent 33 72 32 318 0 12 0 3 3 474

Additions to 2006 ecosystem extent 125 22 4 284 0 0 0 39 0 474

Stable ecosystem stock 1,438 37,460 11,951 55,987 0 6,390 1,237 949 523 115,934

Net additions to ecosystem extent 93 -50 -29 -34 0 -12 0 36 -3 0

Net additions as % of 2006 6.30 -0.13 -0.24 -0.06 0.00 -0.19 -0.01 3.74 -0.49 0.00

Ecosystem extent 2012 1,563 37,482 11,955 56,271 0 6,390 1,237 987 523 116,407

Ecosystem extent 2006 14,913 130,291 17,021 612,050 2,316 1,610 46,698 69,787 251 894,938

Reductions to 2006 ecosystem extent 136 663 790 42,159 2 14 52 1 3 43,820

Additions to 2006 ecosystem extent 454 771 343 42,130 0 6 108 6 2 43,820

Stable ecosystem stock 14,777 129,628 16,231 569,891 2,314 1,597 46,646 69,786 248 851,118

Net additions to ecosystem extent 318 107 -447 -29 -2 -8 56 5 -1 0

Net additions as % of 2006 2.14 0.08 -2.62 0.00 -0.09 -0.49 0.12 0.01 -0.37 0.00

Ecosystem extent 2012 15,232 130,399 16,574 612,021 2,314 1,603 46,754 69,792 250 894,938

Ecosystem extent 2006 90,458 671,981 173,832 455,804 2,187 1,798 3,504 16,869 2,157 1,418,590

Reductions to 2006 ecosystem extent 494 3,278 1,152 5,849 12 55 14 24 9 10,888

Additions to 2006 ecosystem extent 1,936 1,363 1,301 6,093 5 42 10 129 8 10,888

Stable ecosystem stock 89,964 668,702 172,680 449,954 2,174 1,743 3,491 16,845 2,148 1,407,702

Net additions to ecosystem extent 1,442 -1,915 149 243 -8 -13 -4 106 -1 0

Net additions as % of 2006 1.59 -0.28 0.09 0.05 -0.35 -0.72 -0.11 0.63 -0.06 0.00

Ecosystem extent 2012 91,900 670,066 173,982 456,047 2,179 1,785 3,500 16,975 2,156 1,418,590

Ecosystem extent 2006 921 1,727 993 1,887 1,373 2,974 54 11 1 9,941

Reductions to 2006 ecosystem extent 12 4 12 63 24 4 0 0 0 119

Additions to 2006 ecosystem extent 22 5 1 28 4 61 0 0 0 119

Stable ecosystem stock 910 1,723 980 1,824 1,349 2,970 54 11 1 9,822

Net additions to ecosystem extent 10 1 -12 -36 -20 56 0 0 0 0

Net additions as % of 2006 1.09 0.06 -1.17 -1.88 -1.44 1.89 0.00 0.55 -20.29 0.00

Ecosystem extent 2012 931 1,728 981 1,851 1,353 3,030 54 11 1 9,941

Ecosystem extent 2006 36,070 536,229 89,979 362,659 113,591 34,636 1,367 8,372 3,697 1,186,599

Reductions to 2006 ecosystem extent 902 4,563 977 8,370 940 1,193 10 12 7 16,975

Additions to 2006 ecosystem extent 2,843 3,222 520 8,309 495 1,072 13 496 4 16,975

Stable ecosystem stock 35,168 531,666 89,002 354,289 112,650 33,443 1,356 8,359 3,690 1,169,624

Net additions to ecosystem extent 1,941 -1,341 -457 -60 -446 -121 3 484 -3 0

Net additions as % of 2006 5.38 -0.25 -0.51 -0.02 -0.39 -0.35 0.21 5.78 -0.08 0.00

Ecosystem extent 2012 38,011 534,888 89,523 362,598 113,145 34,515 1,369 8,855 3,694 1,186,599

Ecosystem extent 2006 8,048 78,976 11,232 24,658 0 30 993 2,186 0 126,123

Reductions to 2006 ecosystem extent 100 1,197 255 1,376 0 0 3 8 0 2,938

Additions to 2006 ecosystem extent 237 514 297 1,870 0 0 1 20 0 2,938

Stable ecosystem stock 7,948 77,779 10,978 23,282 30 990 2,178 123,185

Net additions to ecosystem extent 137 -683 42 494 0 0 -2 13 0 0

Net additions as % of 2006 1.71 -0.86 0.37 2.00 - 0.00 -0.25 0.59 - 0.00

Ecosystem extent 2012 8,185 78,293 11,274 25,152 0 30 991 2,199 0 126,123

Ecosystem extent 2006 1,880 26,832 3,067 2,825 0 43 1,342 1,080 173 37,242

Reductions to 2006 ecosystem extent 0 65 8 22 0 0 0 6 0 102

Additions to 2006 ecosystem extent 9 8 0 22 0 0 54 10 0 102

Stable ecosystem stock 1,880 26,767 3,060 2,802 42 1,342 1,074 173 37,140

Net additions to ecosystem extent 8 -58 -8 -1 0 0 54 4 0 0

Net additions as % of 2006 0.44 -0.21 -0.25 -0.03 - -0.80 4.06 0.34 0.00 0.00

Ecosystem extent 2012 1,889 26,775 3,060 2,824 0 42 1,396 1,084 173 37,242
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Ecosystems in Europe’s mountains, 2006 - 2012

EEA countries, area in ha

1 Urban 2 Cropland 3 Grassland 4 Woodland 

and forest

5 Heathland 

and shrub

6 Sparsely 

vegetated land

7 Inland 

wetlands

8 Rivers and 

lakes

9 Marine Inlets 

and 

transitional 

waters

EEA mountain area in 2006
1,585,222  25,272,242   15,815,426 58,542,559   12,242,683    16,040,917     1,395,339  1,282,394   11,520          

Consumption of initial 

ecosystem extent 23,076       70,664          45,770        626,390        46,055           92,271            592            1,760          -                    

Formation of final 

ecosystem extent 80,783       39,353          32,723        618,973        28,718           80,728            582            24,518        200               

Turnover (consumption + 

formation) 103,859     110,017        78,493        1,245,363     74,773           172,999          1,174         26,278        200               

Turnover as % of initial 

year 6.55 0.44 0.50 2.13 0.61 1.08 0.08 2.05 1.74

Net formation (formation - 

consumption) 57,707       -31,311 -13,047 7,417-            -17,337 -11,543 -10 22,758        200               

Net formation as % of 

initial year 3.64 -0.12 -0.08 -0.01 -0.14 -0.07 0.00 1.77 1.74

Stable ecosystem extent
1,562,146  25,201,578   15,769,656 57,916,169   12,196,628    15,948,646     1,394,747  1,280,634   11,520          

EEA mountain area in 2012
1,642,929  25,240,931   15,802,379 58,535,142   12,225,346    16,029,374     1,395,329  1,305,152   11,720          



Tier II 

accounts:
to be further 

developed



Potential summary of results – illustration !

MAES ecosystem type Trends 2000 – 2006 Trends 2006 - 2012 

Urban   

Cropland   

Grassland   

Woodland and forest   

Heathland and shrub   

Sparsely vegetated land   

Inland wetlands   

Rivers and lakes   

Marine inlets and transitional 
waters 

  

 



Thank you for your attention.

Do you have any comments or questions?




