Economic impact of invasive alien species

linking Ecosystem Service accounts
to General Equilibrium models

Alessandra La Notte

24 Annual Conference on Global Economic Analysis
25 June 2021

Joint
Research
Centre




Mainstreaming ecosystems into the economy
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If we are interested in economic impact...
..we need to track cause-effect over an extended chain
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Talk the same language (and follow the same
mechanism) to bridge current advanced knowledge
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Economic Unit

European
Commission

spjoyasnoy
salIsnpul Jaylo
Alddns‘quawiesauy‘uoi}da)|od Ja3em
Alddns sed ‘Ayou3o9)9
S90IAIDS POOJ PUE UOIIEPOWOIJE
98eJ03s pue uoljenodsel)
:o_uu:bmcS—
Suunpejnuew
SuiAusenb pue Sujuiw
LEIREIVTS
Aaysaloy
ainyjnougde

PRODUCTS

use table

Economic Unit

spjoyasnoy
sal3snpul Jaylo
Alddns‘quawieasluoi3s)|0d 21em
Aiddns seg ‘Ayondse

S9IIAIDS POOS pUE UOI}EPOWOIIE
93e.01s pue uoljeypodsesy
uoIPNJISUOD

Suunyoeinuew

SuiAusenb pue ujujw

SsaLIaYsly

Aasaioy

aJnynoude

PRODUCTS




System of integrated Environmental and
Economic Accounts (SEEA)
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&) SYSTEM OF ENVIRONMENTAL
ECONOMIC ACCOUNTING
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United Nations

The 52 United Nations Statistical Commission, on March 2021, has adopted the System of Environmental-Economic
Accounting—Ecosystem Accounting (SEEA EA) This new statistical framework will enable countries to measure their
natural capital and understand the immense contributions of nature to our prosperity and the importance of protecting it.
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UN adopts a new statistical standard to measure the value of ecosystems

=

The UN Statistical Commission has adopted a new statistical standard - the ‘System of Environmental-Economic Accounting-
Ecosystem Accounting’ (SEEA-EA). It provides an accounting framework to measure the contribution of ecosystems to our
society, their condition (health) and the services they provide to us.

For example, following the SEEA-EA guidelines, we can calculate the value of the services that pollinators provide to our society.
Pollinators - e.g. bees, butterflies and bumblebees - contribute to crop production in the EU at an estimated value of €3.7
billion per year. More importantly, we can determine not only where and how much of this service is being supplied by nature,
Bl but also where it is missing - the unmet demand. 50% of agricultural areas where pollinator dependent crops, in particular fruit
trees, are grown, do not provide suitable conditions for pollinators (e.g. nesting sites). As a result, there are not enough
pollinators. Restoring pollinator habitats in agricultural land has a potential to double the benefit from pollination.

Ecosystem accounts can also support Sustainable Development Goals (SDG) monitoring, for example, quantify open access to green spaces in cities (SDG 11
Sustainable cities and communities), changes in the extent of forest area, or land degradation and restoration (SDG 15 Life on land). European official statistics
produced on the basis of the UN standard will be used for the implementation of the European Green Deal.

European statistics produced on the basis of the UN standard will
be used for the implementation of the European Green Deal
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Integrated system for Natural Capital Accounting (INCA)
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INCA

Integrated System for Natural Capital and Ecosystem Services Accounting
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EU supply and use tables

These tables provide monetary estimates of the flow of ecosystem services from ecosystems to economic sector. The tables contain ag

https://ecosystem-accounts.jrc.ec.europa.eu/
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Ecosystem Services accounts
(Supply and Use tables)
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INCA structure behind Supply and Use tables
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The case study: Asian hornet impact in EU
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Crop pollination

v

accounts

ES Actual flow TS

Non-SNA benefits

Potential
France Italy Spain Portugal Germany Belgium Netherlands
SNA benefits

Apples, pear and peaches 502.86 562.79 486.59 185.97 681.01 298.35 324.54
Citrus fruits 1.34 52.46 114.45 8.26 - - -
Other fruits 155.21 34993 612.64 42.26 153.42 121.87 117.88
Other oilseeds 2.56 0.01 1.11 0.15 0.71 0.35 0.07
Pulses 12.71 1.27 1.63 0.25 11.77 0.23 0.25
Rapeseeds 209.13  2.02 1.74 - 1,037.68 14.59 2.05
Soya 3.12 4.87 0.10 - 0.40 - -
Sunflower 57.41 13.49 12.47 0.39 12.39 - 0.63
Flax and hemp 13.24 0.04 0.37 0.60 2.38 0.68
Tomatoes 18.93 98.10 63.78 35.99 2.99 10.65 37.49
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Assessing the shock of Asian hornet on
pollination contribution to crop yield (INCA)

v
ES Actual flow
=t N

A
ES
Potential
S R LGNS | Frinc | Comany | ey | Wehoands | Pogat | Spain | UK
l Apples, pear and peaches 22.15 0.08 18.39 3.30 14.55 2.00 4.22 16.78
France  Italy  Spain  Portugal Germany Belgi O |{[ll - ({1 - 0.04 - 0.37 - 0.14 0.32 -
Apples, pear and peaches ~ 502.86  562.79  486.59 185.97 681.01 298.: 13 57 0 07 1 1 28 1 83 9 05 1 23 2 64 10 27
Citrus fruits 1.34 52.46 114.45 8.26 - - ' ’ ’ ' ' ’ ’ '
Other fruits I T e Other oilseeds 9,18 0.0004 5.19 0.90 1.11 0.74 0.27 8285
Other oilseeds 2.56 0.01 111 0.15 0.71 0.35 1 27 000 1 _44 023 069 070 009 1 03
Pulses 12.71 1.27 1.63 0.25 11.77 0.23
Rapeseeds 6.78 0.0001 7.40 0.86 8.09 - 0.18 4.39
Rapeseeds 209.13 2.02 1.74 - 1,037.68  14.5¢
Soya 3.12 4.87 0.10 - 0.40 = 0.0003 8.37 0.11 - - 1.74 -
Sunflower 57.41 13.49 12.47 0.39 12.39 _ 000 798 1 .37 794 1 ] 1 1 032 505
Flax and hemp 13.24 0.04 0.37 0.60 2.38
Tomatoes 18.93 98.10 63.78 35.99 2.99 s Flax and hemp 1.51 0.00 1.37 0.60 0.22 = 0.08 1.02
14 Tomatoes 1.35 0.0004 1.45 0.50 1.29 0.82 0.42 1.06




based on UN Geoscheme

From INCA to GTAP: the challenges

1. Belgium [BE]
2. France [FR]
3. Germany [DE]
4. ltaly [IT]
GTAP aggregation GTAP Codes Correspondence with ES accounts 5. Netherlands [NL]
f | h ; 6. Portugal [PT]
4 A ; cit it i
Vegetables, fruits and pulses v_fa] st 7. Spain [ES]
other fruits, tomatoes, pulses 8. United Kingdom [UK]
9. Eastern Europe [EE]
Plant based fibers pfb [5] Flax and hemp 10. Northern Europe [NE]
. 11. Southern Europe [SE]
Oil seeds osd [7] Oil seeds 12. Western Europe [WE]
th i11- -2 link t 13. Africa
Other agricultural products other agri [1-3,6,8-20] [linked sectors] 14. Northern America [NA]
. vol [21] Soya, sunflower, rapes 15. Latin America [LA]
Vegetables oils & fats her food & b 2226 linked 16. Central America [CA]
Food and beverage other foo everage [22-26] [linked sectors] g ;R\:.:t e world (Row
. tex [27] [linked sectors] ’
Textile
2 link t
Wearing apparel wap [28] [linked sectors]
other sectors [29-57] [not linked sectors]

Rest of sectors

Not all products reported in “Vegetables, fruits, nuts” are affected by the Asian hornet -> need to shock not the
whole sector, but only part of it

To obtain an estimate of the extent of “Vegetables, fruits, nuts” under consideration, we use the ESTAT dataset
(specifically [apro_cpsh1) and calculate for each country affected by the Asian hornet the proportion of
pollinator-dependent crops



Assessing the shock of Asian hornet on
pollination contribution to crop yield (GTAP)
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Impact of Asian hornet:

“missed gains
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Impact of Asian hornet:

hypothetical loss
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What is needed

replicable and systematic ES SUT (INCA follow-up — GIS plugin tools)
robust procedure to reclassify and disaggregate GTAP DB
guideline to analyse GTAP outcomes

set a range of scenarios based on acknowldged policy needs
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What can be done next?
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Thank you

alessandra.la-notte@ec.europa.eu
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