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Timeline of the development SEEA ecosystem accounts in Estonia
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« Tallinn Technical University (who are in lead of environmental economics in Estonia)
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Regular production?

Environmental Ministry and Estonian Environmental Agency, MAES Implemention Team (Tartu University, Estonian University of life Sciences)
« Work is closely related and partly carried out under Eurostat grants 831254-2018-EE-ECOSYSTEMS and 881542 2019— EE- ENVECO on ecosystem accounts
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Results so far, some examples



- Ecosystem extent account, one deliverable: ecosystem map *

Merging different data layers into one layer
Decision tree and priorities to overlay the map layers:

1. Agricultural land and semi-natural habitats
2. Forests
3. Wetlands
4. Semi-natural habitats (eligible for support)
5. Natura 2000 habitats inventory
6. Meadows database
7. Estonian Topographic Database

- gives 85% of EAA

For the remaining 15% of the area, Estonian Topographic Database was the only source of
information we could use.

Ecosystem map:
Altogether ~3.8 million polygons
140 different mapping units
Ecosystem typology: EUNIS,
national (in progress),
~ STATISTICS crosswalk to IUCN (in progress)

- https://unece.org/fileadmin/DAM/stats/documents/ece/ces/ge.33/2020/mtg1/S4_3_ESTONIA_KAIA_ORAS.pdf


https://unece.org/fileadmin/DAM/stats/documents/ece/ces/ge.33/2020/mtg1/S4_3_ESTONIA_KAIA_ORAS.pdf

Ecosystem services of grasslands *
Examples of the deliverables: services profiles for grasslands ecosystems by types

Absolute values, thousand €

Environmental sensitive permanent grassland

Cultivated grassland

Fixed coastal dunes

Semi-natural dry grasslands and scrubland

Fennoscandian wooded pastures

European dry heaths

Fennoscandian lowland grasslands

Lowland hay meadows

Fennoscandian wooded meadows

Naorthern boreal aluvial meadows

MNordic alvars

Hydraphilous tall herb fringe communities

Calaminarian grassdands

Juniperus communis formations on heaths I

Keric sand calcareous grasslands

Molinla meadows

Dry sand heaths

Boreal baltic coastal meadows

Inland dunes II

Average ha values, €/ha

Envirgrenentsl sensiiive permenent grastand

o

Culvated grasbed

Fumt coant ol i

Semi-ratural oy gramianc and srublecs
v cangian woaded prEres
Eurapsan dry feathy
Fannmzansan tow ans raudand
Lonwtared by masdaw
Fannmmaandan wonded me sdows
Honfar boreal al uvial meadows
Nardiz sian
HyrophiiGus a8 hert) fringe Communities
Cala mina rian grass lands

Hufiiparus Communis Formacions on ket
Nz nmnd sl ey

Mk mesdowy

Oy sand Feache

[ T

inisnd dunes

® Fodder {rent prce)
B Game [market price)

Wmo

® Hay for bioenergy (market price]
m Polination (benefit transfer)

® Medical herbs (market price]

W MNature éducation (oot based approach)

- https://unece.org/fileadmin/DAM/stats/documents/ece/ces/ge.33/2020/mtg1/S4_3 ESTONIA_KAIA ORAS pdf

Cultivated
grasslands

Fixed coastal
dunes with
herbaceous
vegetation (“‘grey
dunes”)

Fennoscandian
wooded meadows

Northern boreal
alluvial meadows


https://unece.org/fileadmin/DAM/stats/documents/ece/ces/ge.33/2020/mtg1/S4_3_ESTONIA_KAIA_ORAS.pdf
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Ecosystem accounts in policy and decision making
Seminatural grasslands, some examples



Seminatural grasslands: reaching of the targets

Area of managed semi-natural grasslands,
target and progress, ha

« Could the ecosystem extent account be of help for targeting 70000

Future need indicatd in NCDP
of the measures for grassland management? 60 000 ha
60000
« Reaching of the goal set by Nature Conservation
50000
Development Plan (NCDP) needs targete@easures. Target NCDP 45000 ha
« Semi-natural grasslands exist if they are managedx. o
« Yes, ecosystem accounts could be of help: in order to 30000
design the measures, we need to know the owners of the i
land where valuable/managed ecosystem reside.
10000
« Owners dimension was not readily available but could be
and was created. 0

*- Semi-natural grasslands are heterogeneous biodversity rich group of ecosystems which need conservation measures. In our latitude (natural conditions of temperate climate) they exist
STATISTICS if managed regularly. Otherwise they will naturally convert into shrubberies and later into forest ecosystems. On the other hand semi-natural grasslands can be turned into intensively managed
ESTONIA grasslands (including ploughing, sowing, monoculture creation, pesticide and fertilizer use) or arable land. Grasslands can also be converted into urban areas.



. ESTONIA

Establishing the ownership dimension of Estonian ecosystem extent account

Ecosystem map

Ecosystem base map, Land Cadastre and
statistical enterprise register data provided a
basis for the creation of the ownership
dimension in a merged dataset.

Land Cadastre

Institutional sector/ General Restof |,
nstitutional sector, eneral . of which n-
orporations Households | the TOTAL
EUNIS ecosystem classification government k: P h::an‘a::;r:ﬁ world known
Cenye
Coastal 1556

Constructed, industrial and other artificial habitats

Grasslands and lands dominated by forbs, mosses or lichens

Habitat complexes

Heathland, scrub and tundra More deta"ed Ievels
Inland surface waters 4 are a alable -n bOth
Inland vegetated or sparsely vegetated habitats r Vil I

Marine dimensions
Mires, bogs and fens
Statlstlcal Regularly or recently cultivated agricultural, horticultural habitats

Woodland, forest and other wooded land

" STATISTICS enterprise register NA o

s

2415081

1062

TOTAL 361356 4345 480




Seminatural grasslands management: example of the analyses table, 2019+

Ecosystem type Code | AREA, ha Management status, ha Ownership, ha
g , 5
o o < c
g o - g 5 s =2 | T% 2 ©E
0 EE & £ = 8 3 3, g2 g g2l
H ° © i 'S o 'S SRS S £ 5! [r) 3
g 3 g < 5 5 = 2 29 <=8 & 2 @2 £
2 2 s = 2 i 3 2 23 238 = & 23 S
Grassland 498 505 n.t (o7 Mol 263 63176 176876 114272 91933 1576 7 780 39261 3369
Semi-natural grassland 241953 n.t n.r. n.r. 166 32102 89241 36284 39707 1015 5382 35830 2225
Semi-natural grassland, NATURA classification 97 044 43100 37500 8930 62 8950 29419 13646 11140 430 3104 29402 892
Boreal baltic coastal meadows 1630 19946 10800 11891 a 19 2339 6384 2681 1901 121 1191 5195 116
Fixed coastal dunes 2130 397 n.t. n.r. n.r. 45 76 15 29 1 9 221 2
Dry sand heaths 2320 43 n.t. n.r. n.r. 8 18 7 3 0 6 1 0
Inland dunes 2330 27 n.t. n.r. n.r. 1 0 0 2 0 24 0
European dry heaths 4030 561 290 57 233 =2> 208 124 37 32 0 6 154 1
Juniperus communis formations on heaths 5130 3837 500 473 27 7 151 1898 657 346 26 249 471 32
Xeric sand calcareous grasslands 6120 32 n.t. n.r. n.r. 1 19 3 0 0 9 0
Calaminarian grasslands 6130 0 n.t. n.r. n.r. 0 0 0 0 0 0
Semi-natural dry grasslands and scrubland 6210 5381 2420 2487 a 9 419 1968 998 715 27 241 974 29
Fennoscandian lowland grasslands 6270 6175 1880 1534 346 4 440 2320 1303 808 28 155 1055 63
Nordic alvars 6280 14616 7700 5161 2539 10 Q55 5826 2035 2257 63 711 2712 48
Molinia meadows 6410 3693 650 710 a 0 154 895 366 504 5 113 1636 19
Hydrophilous tall herb fringe communities 6430 3641 370 1214 a 2 455 944 470 565 19 32 1135 19
Northern boreal alluvial meadows 6450 25811 12200 8975 3225 2 Bl by Qe el e ey Qo> 13 735 462
Lowland hay meadows 6510 5348 1340 2587 a 7 877 1896 915 706 47 80 750 70
Fennoscandian wooded meadows 6530 4569 3300 1169 2131 & 433—P1 685 916 509 16 118 872 20
Fennoscandian wooded pastures 9070 2 965 1650 1221 429 1 144 1117 969 192 3 63 466 11
Other natural grassland 144 908 n.t. n.r. 105 23152 59822 22638 28567 586 2278 6428 1333
Cultivated grassland 256 552 n.t. n.r. 97 31074 87634 77988 52226 561 2398 3431 1144
Permanent grassland 256 552 n.t. n.r. 97 31074 87634 77988 52226 561 2398 3431 1144
Environmental non-sensitive permanent grassland 255 998 n.t. n.r. 97 31016 87471 77813 52141 561 2385 3371 1144
Environmental sensitive permanent grassland 554 n.t. n.r. 58 163 175 86 0 12 59 0
AREA OF GRASSLANDS BY ECOSYSTEM TYPES. MANAGEMENT STATUS: LOWNERSHIP, HA", arrows indicate the biggest ownership
.10 BE MANAGED BY 2030 categories
Semi-natural grassland ecosystems types (NATURA) are highligheted ,Managed" - currently managed Dry heaths (marked with lilac arrow) are owned in majority by
with green shading ,Additional need" - area of semi- government

natural grasslands still to be
managed: for wooded meadows,
alluvial meadows and Nordic alvars
area to be managed is remarkable.

Big share of wooded meadows and alvars (marked with blue
arrows) are owned by households.

Alluvial meadows (marked with brown arrow) are managed by
State Forest Management Centre (SFMC) in large

*-It should be noted that data on grassland ecosystem extent account are
still in revision




Semi-natural grasslands, lessons learned:
ownership statistics on ecosystem type level

« Ecosystem extent account by ownership types is a new achievement
« Our suggestions on most relevant and feasible aggregation levels for ecosystems and economy (ownership) from the
viewpoint of targeting the measures:
Ecosystem detailed type is important as grasslands are heterogeneous and are featuring distinctive services
Private / public ownership + the rest of the world
Split between households and enterprise sector would be desirable
Specific status enterprises like State Forest Management Centre in Estonia needs to be singled out

It seems that other corporations sector does not need a detailed breakdown as they possess just a small share of

land where ecosystems of interest are situated on.

 Distinction between the owner and the economic actor would be important in future

« We compile a second year in order to provide more functionality and record the changes as well

° STATISTICS
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Linking the information on services values, ecosystem types
and ownership (wooded meadows)
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Linking the information on services values, ecosystem types
and ownership (cultivated grasslands)

e
Estonian grassland ecosystem types by activity sectors and i
economic activities, ha
—

Cultivated grasslands (environmental sensitive and environmental non-

sensitive permanent grasslands) by activity sectors and economic activities
State Forest Management Centre  others (individual share <1%)

1% 89%

Supply of ecosystem services for grasslands, selected methods and total
value of eight selected services, thousand €, 2018
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WORK IN PROGRESS
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Lessons learned: linking the information on services values,
ecosystem types and ownership

« Ecosystem services profiles can complement the extent account and increase the potential to

provide a bases for planning and monitoring.

« Ecosystem services profiles could be important for landowners and everyone who decides on

the purpose of the cadastral unit.

« We hope that with more services mapped and valued the ecosystem services profiles could be

used to analyse alternative uses of different types of land (ecosystems).



).

WORK IN PROGRESS
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Further use of the results of derived statistics:
linking of the subsidies data

« We made an attempt to link the figures on financial support to the grassland ecosystem types

« We compared the estimated value of services provided, expenditures made and subsidies

received.

« We questioned if the financial support for the management, restoration and conservation of
semi-natural grasslands is adequate considering the scope and magnitude of the services

provided by these ecosystems.
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llustrative analyses table: Ecosystem services provided and the subsidies paid
for the maintenance of the semi natural grasslands (plus other targeted

Mmeasures

Value of the services, REVEALED PREFERENCES METHODS, thousand €

Value of the services, CVM, thousand €
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Ecosystem type < 2 T S o N = k= & L 3 &L 52 = =} £ ] sI= 2 & £ 2 2 < =z S| 6 8 S & E O
Grassland 498 505 25989 51 191 1151 6906 753 2222 5305 42567[1427 1551 1539 1389 2025 1989 1888 1876 2611 1272 1200 17565| 61331
Semi-natural grassland 241953 5198 51 125 557 3048 632 1068 3070 13748[1115 1211 1202 1085 1582 1554 1475 1465 2040 993 937 13722 28 407 4600 400 3724 59 258
Semi-natural grassland according to the NATURA classification 97 044 2 085 51 &5 263 865 283 470 1374 5446 400 3724 59 258
Boreal baltic coastal meadows 19 946 242 0 17 69 0 27 111 163 628
Fixed coastal dunes 397 3 0 0 1 2 2 1 20 30|
Dry sand heaths 43 1 0 0 0 0 0 0 0 1
Inland dunes 27, 0 0 0 0 0 0 0 0 1
European dry heaths 561 5 0 0 1 5 2 2 22 36
Juniperus communis formations on heaths 3837 63 0 0 14 35 10 24 23 168|
Xeric sand calcareous grasslands 32 1 0 0 0 0 0 0 0 1
Calaminarian grasslands 0 0 0 0 0 0 0 0 0 0|
Semi-natural dry grasslands and scrubland 5381 102 0 9 i3 146 14 28 69 383
Fennoscandian lowland grasslands 6175 134 0 3 14 93 30 24 101 399
Nordic alvars 14 616 229 0 11 56 308 48 98 77 827 3724
Molinia meadows 3693 68 0 0 11 28 B] 15 22 148
Hydrophilous tall herb fringe communities 3641 82 0 0 7 11 17 15 69 202
Northern boreal alluvial meadows 25811 635 51 3 43 39 75 90 625 1560
Lowland hay meadows 5348 116 0 3 11 24 31 20 124 330
Fennoscandian wooded meadows 4569 102 0 6 11 83 C) 23 45 279
Fennoscandian wooded pastures 2965 61 0 2 10 89 14 17 15 209
Other semi-natural grassland 144 908 3355 0 70 294 2184 348 598 1695 8545
Cultivated grassland 256 552 20791 0 66 594 3858 121 1153 2235 28819| 312 339 337 304 443 435 413 410 571 278 262 3843 32925
Permanent grassland 256 552 20791 0 66 594 3858 121 1153 2235 28819
Environmental non-sensitive permanent grassland 255998 20 744 0 66 593 3849 120 1151 2228 28752
Environmental sensitive permanent grassland 554 47 0 0 1 8 1 3 7 68

WORK IN PROGRESS

Problems regarding service values:
Provisioning services dominate
Selection of the services is scarce

Data on subsidies are not
readily available for
detailed ecosystem types




K llustrative analyses table: per ha values of eight estimated ecosystem services
the rates of the subsidies to improve the status of semi-natural grasslandsx*

Value of the services, REVEALED PREFERENCES METHODS, €/ha Value of the services, CVM, €/ha Total FIN. INSTRUMENTS, €/ha
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Ecosystem type < 2 T = U] & = T o 2 a a S sy [} £ S = T S T = = < < O
Grassland 498 505 52 0 0 2 14 2 4 11 8 29 31 31 28 41 40 38 38 52 26 24 376 161
Semi-natural grassland 241953 21 0 1 2 13 3 4 13 57 22 24 24 22 32 31 30 29 41 20 19 294 86
Semi-natural grassland according to the NATURA classification 97 044 21 1 1 3 9 3 5 14 56
Boreal baltic coastal meadows 19 946 12 0 1 3 1 6 8 31 >85 >150
Fixed coastal dunes 397 7 0 0 3 6 6 4 51 76 >85 >150
Dry sand heaths 43 15 0 0 3 9 0 5 0 33 >85 >150
Inland dunes 27 1 0 1 4 12 0 4 2 24 >85 >150
European dry heaths 561 9 0 0 2 9 3 4 39 65 >85 >150
Juniperus communis formations on heaths 3837 16 0 0 4 9 3 6 6 44 >85 >150
Xeric sand calcareous grasslands 32 18 0 0 4 15 0 5 0 43 >85  >150
Calaminarian grasslands 0 22 0 0 2 15 0 6 0 46 >85 >150
Semi-natural dry grasslands and scrubland 5 381 19 0 2 3 27 3 5 13 71 >85 >150
Fi dian lowland grassland 6175 22 0 0 2 15 5 4 16 65 >85  >150
Nordic alvars 14 616 16 0 1 4 21 3 7 5 57 >85 >150
Molinia meadows 3693 19 0 0 3 8 1 4 6 40 >85 >150
Hydrophilous tall herb fringe communities 3641 23 0 0 2 3 5 4 19 55 >85 >150
Northern boreal alluvial meadows 25 811 25 2 0 2 2 B] 2 24 60 >85  >150
Lowland hay meadows 5348 22 0 1 2 5 6 4 23 62 >85  >150
F di ded ! 4 569 22 0 1 2 18 2 5 10 61 <=450 <=250
Fennoscandian wooded pastures 2 965 21 0 1 3 30 5 6 5 70 <=450 <=250
Other semi-natural grassland 144 908| 23 0 0 2 15 2 4 12 59 >85 >150
Cultivated grassland 256 552 81 0 0 2 15 0 5 9 113 o6 07 07 06 09 09 08 08 1,1 06 05 82| 121
Permanent grassland 256 552 81 0 0 2 15 0 5 9 11
Environmental non-sensitive permanent grassland 255 998| 81 0 0 2 15 0 5 9 113
Environmental sensitive permanent grassland 554 86 0 0 2 15 1 5 13 122
Problems regarding services ha values: Data on subsidies rates and
STATISTICS provisioning services dominate service ha values for
ESTONIA WORK IN PROGRESS selection of the services is limited, detailed ecosystem types in
conceptual issues comparison

and
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Lessons learned: linking of the ecosystem services and subsidies

It cannot be said yet if the financial support for the management, restoration and conservation of
semi-natural grasslands is adequate considering the scope and magnitude of the services

provided by these ecosystems.
Bottlenecks currently:

« figures on financial support for grassland ecosystem management could not be directly linked

to the ecosystems types
 provisioning services dominate and the selection of the services is narrow

« The non-inclusion of non-market services (services which do not have a monetary equivalent

directly or indirectly in the market) in the accounts threatens with the underestimation of the

value of ecosystem services ”;

WORK IN PROGRESS



o Ecosystem accounts in policy and decision making...further thoughts
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Under discussion currently: accounting for market and non-market ecosystem services

Example of three ecosystem services benefits: good dinner, walk in a forest and existence of biological

species.
We question:
. Are market and non_market market Services
) values (WIthOUt direct output (value found using market
WORK IN PROGRESS . having market price) . prices)
comparable and what unites (dotted) -
them? non-market services
(value found using revealed
references methods
Answer: P )
Yes, comparable.
All ecosystem services BLUE — _
increase individual's welfare nonmarket services
_ (value found using stated
regardless of their preferences method (CVM))

participation in the market.

No, distinctive, valuation

- STATISTICS methods differ

. ESTONIA



Final thoughts...

Ecosystem accounts in policy and decisionmaking in Estonia
Extent account together with an ownership dimension, > useful

Ecosystem services accounts, IZ> potential (links to national accounts) is recognized

>  promising as ideally the value of land should reflect the value of
services

E> we widen the scope of the services accounts to all ecosystems
and to wide range of services (stakeholders view).

Evaluation of potential linkages between subsidies paid and services provided by ecosystems, |:>
needs further efforts

° STATISTICS
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Thank you!

Kaia Oras, Ullas Ehrlich, Katlin Aun, Grete Luukas
E-mail

kaia.oras@stat.ee

STATISTICS ESTONIA
www.stat.ee
Tatari 51, 10134 Tallinn,

Work is closely related and partly carried out under Eurostat grants 831254-2018-EE-ECOSYSTEMS and 881542 2019-EE- ENVECO on
ecosystem accounts
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