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It’s a new world out there...

Of late, hardly a day passes by without a news reference on agriculture - mostly negative

» During and just after COVID, some realisation that the food system was not broke after all, but in need of repair
» Then, with the war in Ukraine, food security and climate action became substitutes rather than complements
» Increasingly a combination of accumulated frustration led to the recent turmoil, with yet unknown consequences

Agriculture has been at the forefront of a polarised, but poorly structured debate

» On climate change action, farming has been asked to contribute to the efforts of other policies and sectors...
» ..yetits own contribution on carbon sequestration appears as a footnote of exclusion, despite its significance!
» In most analytical work based on food systems approach, the economy is either absent or grossly assumed

Have we reached a turning point?

» In some ways yes, but we still need to address the long-term needs of food security and climate change
» There is a clear need to put the debate back on track — starting with the need for a credible baseline
» Several issues need to be addressed to get a better grasp of the interplay between economy and environment



Some thoughts on the policy design in CAP analytical tools

It is about data...

» There is too much information out there...its filtering and prioritisation is a must
»  We are better off at basic economic data to assess the farm supply side, but the food chain is a black box
»  Environmental data are in need of collection and harmonisation, and even more is needed on the “fork side”

...it is about the use of data...

» A modelis a representation of reality, but in rough and aggregated terms — this does not need to change
»  What needs to change is how models communicate with each other — starting with their basic assumptions
»  Biophysical models need to get the economy in their structure; economic models to better prioritise environment

...it is about the narrative of data

» The potential for increasing productivity in a sustainable way is huge...plenty of best practices demonstrate this...
» ..yetallergic reactions to productivity are also real — and not on its (more justifiable) social dimension
» There are plenty of issues that need to be addressed — soil health in land management is pivotal in linking them
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Examples from H2020 European research projects
Behavioural, ecological and socio-economic tools for modelling agricultural policy
The BESTMAP project
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Behavioural, ecological and socio-economic tools for
modelling agricultural policy

Tomas Vaclavik! & Guy Ziv?2
1Palacky University Olomouc, Department of Ecology and Environmental Sciences
2University of Leeds, School of Geography
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BEHAVIOURAL, ECOLOGICAL & SOCIO-ECONOMIC

TOOLS FOR MODELLING AGRICULTURAL POLICY

BESTMAP (2019-2024), Horizon 2020 @BESTMAP

UK CASE STUDIES The project will:

University of Leeds (UNIVLEEDS) http://www.bestmap.eu/
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Gzech Republic ] o) Vo 2. Link individual farm agent-
Univerzita Palackého v Olomouci (UPOL} ' ! ; ‘ based mOde|S W|th assessments

il Ly &.‘V of ecosystem services and
entro ae Investigacion £cologica o L K
Aplicaciones Forgstales (CREAgF) t : ' 3 ¥ %‘ q' b | (@) d |Ve rs |ty

Departament d’Agricultura, Ramaderia, | -k ; Mulde
Pesca i Alimentacié (DARP) = : :

Spain

South Moravia

3. Produce a simple-to-use
dashboard to compare

i scenarios of Agri-Environment

Serbia =5 e, . Practices adoption

Research and Development Institute for
Information Technologies in Biosystems

(B108) ] : . W | 4. Improve the effectiveness of
Bulgaria w® future EU rural policies

Pensoft Publishers (PENSOFT)
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http://www.bestmap.eu/

M 10 Agri-environment-climate measures

Funding mechanism providing financial support to farmers to contribute to the protection or enhancement of
biodiversity, soil, water, landscape, or air quality, or climate change mitigation or adaptation.

An important part of the second pillar of the Common Agricultural Policy (CAP)

Examples of AEM

+ Integrated production / organic farming
« Buffer areas / vegetation (flower) strips
» Cover (catch) crops

« Fallow land

» Extensive grassland maintenance

Ecological focus areas (EFA) - so-called greening,
part of the fist pillar of CAP

Vegetation strips, Sardice, Czechia

Olomouc
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Methodological framework

Policy impact assessment models (PIAM) have their limitations:
1. Based on mostly (socio)economic indicators
2. lIgnore the complexity of farmers’ behavior (decision making)

European rural landscape is managed mostly at the farm business unit level

|—|:(> 1. Define and map Farming System Archetypes - typology of farms

Farmers decisions are not always economically rational

|—|:(> 2. Use Agent-Based model capturing habitual / social behaviours

Environmental and socio-economic impacts of adopting AES depends on
the type of farm and the specific geographic context

|—|:(> 3. Model impact of AES scenarios using biodiversity and ES models

\
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1. Typology of farms - Farming System Archetypes (FSAs)

« Assumption: similar farms will respond similarly to agricultural policies

Two simple criteria

Possibility to upscale to
other parts of Europe
based on FADN data

Palacky University
Dlemouc

™

FARM
SPECIALIZATION

“Type of farming" of FADN
(defined in Annex IV of EU

regulation 2015/220)

oEnYs

o

General cropping (P1)
Horticulture (P2)
Permanent crops (P3)
Grazing livestock(P4)

/

Mixed (less than 2/3 of P1 -4)/

Tomas Vaclavik / BESTMAP overview

\

ECONOMIC FARM SIZE

Standard Output Coefficients (EUR/ha,
for ~90 crop types) 2013 (Eurostat) * Area

SOC: represent the average monetary

value of the agricultural output at farm-

-~

\

<2000 €
Small
Medium
Large

\gate price (€/ha) or per head of Iivestock./
\

v
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Farm system archetype

1. Farming System Archetypes (FSAs)
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Proportion for each Farming System Archetype (‘'FSA') (%)

Which farms (and farmers) adopt AEP?

+ Spatial association between FSA and agri-environmental practices (AEP) No AEP

P1 <2000 P3 <2000 P4 <2000 mixed <2000 Cover crops I Grassland Maintenance adoptlon
P1 small P3 small Pésmall [0 mixed small . rallow B Conversion to Grassland
B P medum [ P2 mecium [ P3 medium [ P4 medium [ mixed medium I Organic Il Conversion to Forest b
B riage [lr2iage [l Piece [ Péage [ mixed large B Vegetation Buffer C%%Pagm&'ﬂogzs
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Olomouc

V Palacky University Tomas Vaclavik / BESTMAP overview Slide 7 @BESTMAP



Which farms (and farmers) adopt AEP? No AEP

adoption
+ Despite regional differences, found consistent trends in Agri- Mulde (DE) South Humber (UK)
Environmental Practices (AEP) adoption across diverse contexts Morviaica)
E—
« Economically large farms and those specialising in grazing livestock - —
are more likely to adopt AEPs, with larger farms demonstrating an .4 = A

appetite for a wider range of measures

« Smaller farms usually focused on a narrower spectrum of AEPs and,
together with farms with an economic value <2 000 EUR, accounted
for 70% of all farms with no AEP uptake

» These insights indicate the potential of the FSA typology as a
framework to infer key patterns of AEP adoption and policy
development

Number of farms %

. . Pl P2 P3 P4 Mixed
Publications: <2000 EUR
Vaclavik T. et al. 2024. Farming system archetypes help explain the uptake of agri-environment practices -

, , . .. I N I Medium
in Europe, Environmental Research Letters (in revision) e

Olomouc
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2. Agent-based model / interviews - complexity of farmers’ behaviour

Why do farmers (not) use agri-environmental practices?
« 2 campaigns with farmers: direct interviews and online questionnaires (discrete choice experiment)

Interviews Impact of agri-

information

environmental
practices (AEP)

Lessons learned:

« Main motivation: economic compensation and income diversification; environmental impact of farming is
secondary; economic benefits of AEP more significant for conventional than for organic farmers

« Farmers tend to apply only those AEPs that are consistent with their established farming practices
« AEP generally adopted on larger fields and farms that feature marginalized and unproductive land

« Farmers' motivation largely related to the duration of the support; for permanent grassland measures,
farmers prefer longer contracts, whereas for arable measures they prefer shorter or more flexible contracts

« Awareness about AEP implementation is good, but farmers criticise high bureaucratic burden which, due to
the lack of administrative capacity, constraints especially smaller farms

@ ‘ Palacky University Tomas Vaclavik / BESTMAP overview Slide 9 @B ESTMAP
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2. Agent-based model / interviews - complexity of farmers’ behaviour

Why do farmers (not) use agri-environmental practices?

Example: Adoption rates in Catalonia (ES)

Largest effect:
» Shorter contract duration S ]
* Increased compensations
0 45 o ]
Further analyses: Ew o0
8
- Effects of advisory e i —
, c ¢ 10
« Effects of social network go
, 3£
+ Effects on mean area per adopting farmers s 50%
Publications: 0.0%1 — i i i
Wittstock, F. et al. 2022. Understanding farmers’ decision-making on agri-environmental el L e Mﬁ{,fgi'ﬂ:‘;’m Gt
schemes: A case study from Saxony, Germany. Land Use Policy, 122, 106371
Bartkowski, B. et al. 2023. Adoption and potential of agri-environmental schemes in Europe: [:l status_quo D advisory . high_payment

Cross-regional evidence from interviews with farmers. People and Nature, 5, 1610-1621

. . ., i , . short_confracts . low_bureaucracy
Will, M. et al. 2024. How to inform representations of farmer behaviour in agent-based.

Ecology and Society (2" round review)

Olomouc
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3. Modeling impact on biodiversity and ecosystem services

w

Biodiversity
» Impact of AEP on selected taxonomic groups

» Species distribution modelling

ig#t
s¥Eg8e

EERY

Food/fodder production
» Impact of AEP on production area of specific crops
* Model WOFOST (WOrld FOod STudies)

Nutrient/sediment retention
« Impact on nutrient retention by semi-natural vegetation with respect to water quality

* Model Nutrient Delivery Ratio model - INVEST NDR

Carbon sequestration

* Impact on C storage and sequestration above and below ground
* InVEST Carbon model

4 y Q«
xy A

(l*
23
24

PR’

TTITITITELE
cediisinis
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3. Modeling impact on ecosystem services - soil carbon

Carbon sequestration

+ Impact of AEP on sail
organic carbon

Relative difference in SOC (current vs. no AEM scenario)

% s . ‘
L) ' ”,
al- 88 8 " 5 " e
P1<2000EUR- 8 e 2 %50
P1small - — el e gt \ 5 S |
P1 medium - I P a ol Q p Y
P1large - B —— <5 1 - o W ,
P2 medium - ¥ LY { 3 $ \
P2large- — T+ 3 R ® =z & ¢ N
P3 <2000EUR - === 8 P ey \}.n, LR 5 ’
< P3 small - —E== By iy o & Lo : 4106%
2] P3 medium- 8 =H— TR S .
P3large - t — ~ ” A - R 2t04%
P4 <2000EUR - H " L ¥ ; : R 0102%
P4 small - i w £33 4
P4 medium - = w0 &
P4 large - = s v > -2t 0%
mixed <2000EUR - — P EN i
mixed small- ® 4 — Bty 610 -4%
mixed medium - H I . ¥ ..’ Bl st
mixed large - . | | N B 8to-6%
Scenario 1.25 1.50 175 2.00 ) I 100 8%
. . =
log10(Soil organic carbon) - — — oMo tors 7N\ I 120 -10%
B3 current AEP adoption 0 25 5 10 15 20 \ B 14to-12%
E3 without AEP s 250 -20%
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\

3. Modeling impact on biodiversity - farmland birds

Bird observations (NDOP - j
presence points) of 15 farmland

bird species

Palacky University
Olemouc

L

Topography: elevation, slope

Distance metrics: to forest, to
highways

Land-use/cover: % cover of
grassland, small woody features
(SWF), urban area, arable land,
buffer areas, cover crops, extensive
grassland management, fallow land,
organic farming

Heterogeneity: Shannon diversity
index for crops

High resolution data: 20x20 m

Tomas Vaclavik / BESTMAP overview

Land-use/cover
variables calculated
at 3 buffer sizes

Best scale for each
uncorrelated
variable selected
based on AlCc

Multi-scale ensemble SDM (GLM, GAM, MAXENT, RF,
BRT); 10 model repetitions with 70% training, 30%
testing data.

Slide 13 @BESTMAP



Effects of variables on habitat suitability Aep

D. road D. forest Slope Elevation Urban SWF Grassland
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Assessed AEMs had
mostly positive
impact but organic
farming had
negative impact on
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grassland) had the
strongest effect at
the landscape scale
(1 km)
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Projection to different AEP adoption scenarios

Current scenario (CURR)
N

Buffer: 1.9%
Fallow: 1.1%
Ext. grass.: 28.7%
Organic: 6.9% .
Cover crops: 10.7% #* 2

No AEM scenario (NOAE)
N

Buffer: 0%
Fallow: 0%
Ext. grass.: 0%
Organic: 0%

- N0, < , :,;
Cover crops: 0% T
N : R o N
;‘, ’w*’.}’,"-"?’ s
P S T et
‘}bfpﬁi’u‘;‘ ol b
GRS v g T ok
'i‘ﬁ‘hftgﬁ‘» % ATW .
(0T T -
Kt i L 1o 5
N £X 5
¥
40 Kkm
e ———————

Lanius collurio
1000

Conservation-oriented ¢ o

500

250

Habitat suitability

T T

CURR

Buffer: 12.5%
Fallow: 12.5%
Ext. grass.: 50%
Organic: 20% .
Cover crops: 10.7% %%

NOAE

Red-backed shrike
(Lanius collurio)

Palacky University
Olemouc
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Impact of AEM scenarios on habitat suitability of farmland birds

. ) n real br
Eurasian Skylark Ground beeders Northern Lapwing Common Linnet Open arboreal breeders Common Whitethroat
Alauda arvensis Charadrius dubius Coturnix coturnix Vanellus vanellus Carduelis cannabina  Lanius collurio Sylvia communis
1000 Little Ringed Common Quail 1000 Red-backed Shrike
> Plover
H 750 % 750 scenario
g : E3 cons
. 500 2 s00 3 curr
E - E3 NOAE
T 0 | | g 250
|
: T T T = BB = T - - o = T l | | [ |
CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE
Ground-close breeders common
Meadow Pipit Corncrake Corn Bunting Yellowhammer Snipe Yellow Wagtail Whinchat European Stonechat
Anthus pratensis Crex crex Emberiza calandra  Emberiza citrinella Gallinago gallinago Motacilla flava Saxicola rubetra Saxicola rubicola
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i 750 £ 150
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iiw = éi L by
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CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE CONS CURR NOAE

0
0

« Larger AEM % (CONS scenario) increased habitat suitability for 9 species and reduced it for 6 species

* The scenario simulating complete removal of AEM did not differ substantially from the current situation

@ Palacky University Tomas Vaclavik / BESTMAP overview Slide 16 @BESTMAP
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3. Modeling impact on biodiversity - implications

« AEP have a generally positive but weak effect on habitat suitability for farmland birds

« Varying AEM effects across species and spatial scales — need to implement a diversified set of measures
across the agricultural landscape, ensuring a varied mix of habitat types and resources

+ Better spatial targeting of the measures will improve their effectiveness

« Need to increase AEP uptake by farmers, through e.g. environmental conditionality, collaborative design of
future AEP or results-based incentives

Brnaviouaa, ECOLOGCAL B SO0 (CONOWC
TOoes 108 MOOELLING ASHCulTunas POLKY
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3. What is the impact of AEPon =~ = - | rm | R
biodiversity and ecosystem %; %% : % ‘ §
services? mhi
« Small but statistically significant g % s a i
beneficial effect of AEP on . 4 ——— s = 5= S S
biodiversity (CZ ***, DE *, ES ***, RS . S I i
*kF) g WEI R : -  Scenario
2 so- wes * = 2 $ currenl AEP adoption
« N export to waterways (all CSs **%), 2 T E S
« P export (CZ ***, DE *** ES *** RS § S E%% . =!=+ JLEL
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« Soil organic carbon (ES **%*) 25- e g
. i * 20- _!__!E -
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PtlJbIlc?tlons. | | | | " EI e T = E
Vaclavik T. et al. BESTMAP Deliverable 4.4 Systematic analysis of the case studies 5 TT §
Gosal AS. et al. 2022. Understanding the accuracy of modelled changes in o il
freshwater provision over time. Science of the Total Environment 833: 155042. v v : . e

cz DE ES R3 UK
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Dissemination of project findings

Online dashboard - interactive online tool:
= il + Data storage

« Analytical tools

« Visualization of results

&' BESTMAP =

https://www.ogc.grumets.cat/bestmap/

Agri-environmental
practices in agricultural
landscapes: insights and
recommendations from
the European project
BESTMAP

zﬁ::‘v’;tmmm G BESTMAP @ --—
Story maps 2 Y V' » =+~
« Simple web presentation
« Combination of text, figures and

interactive maps —

Policy briefs
* Brief summaries of main
findings and policy implications D
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Are Agri-Environmental Measures (AEM) effective in preserving
farmland biodiversity?

Action my~— Con
M Evic

Action Synopsis: Farmland Conservation About Actions

Pay farmers to cover the cost of conse

measures (as in agri-environment schemes)
Conterit sts aveilable st SeisnceDHECT =

Science of the Total Environment

S.?;.e Matters: the ;
10diversity a¢ different ¢

e 2

doi: IU.'IH!T]_

-

m
Pact of Organic fanning on

Patial scajas

IO
e

Overall effectiveness category
Likely to be beneficial e s
journal homepage: www elsevier.com locate/scitoteny
_ﬂf ‘ D i Is of the Common Agricultural ® -
ey 1 60% httos:/, Varying potential of conservation tools 0 = .
S: ! . -

inty 50% evidenc Policy for farmland bird preservation o

J - .
Elena D. Concepci6n *, Mario Diaz I
mepage: “""'“"“""“’""-‘5“”‘"'Jcnto_-agm

Effects of farmland

heterogeneit iodi
Y on biod i —
larger than—the effects of farming Dracﬁc[:: ety are similar to—or even

A i
A;:a:dé gmb:gl:u; » Sara J. Collins, Susie Crowe! Judit
» Kathryn Lindsay®, scon Mitchell", Lenore Fahrig"

h Girard®, lona Naujokaitis-Lewis”
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https://www.conservationevidence.com/actions/700
https://www.conservationevidence.com/actions/700

Approach and Objectives

Study area:
* Mulde river basin (5 000 km?), Saxony, Germany
 Jizni Morava (2 000 km?), Czechia

Approach:

« farmland birds as ecological indicators

« spatial data from LPIS at the field level

« ensemble Species Distribution Models (SDMs)

We aimed to investigate:

> the effect of five selected groups of AEM (i.e. buffer areas, cover crops, extensive grassland
management, fallow land and organic farming) on habitat suitability for farmland birds

» at which spatial scale are AEM most effective
» how habitat suitability would change in varying AEM scenarios

Palicky University Tomas Vaclavik / BESTMAP overview Slide 22 @PESTM AP
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Results: variable importance and response plots
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1. Archetypes of agri-environmental systems

Recent typologies of agricultural
systems in Europe (e.g. Andersen, 2017,
Levers et al., 2018; Rega et al., 2020) -
often specific focus (e.g. crop types and
energy input)

General characterizations that rely
mostly on biophysical factors (climate,
topography, soils) have proved to be
useful for modeling land use and policy
impacts (Metzger et al. 2013)

Rega et al. (2020)

Specalst field crops - cereals - Medum
Specaist field crops - cereals - Low

W spocant Forage crops - vegn

B scecaist Forage crops - Medum
Speciatst Forage crops - Low
Specialist feld crops - Induatnal crops - High
Specialnt Sekd crops - ndusnal crops - Medum

- Specialist fleld crops - Indusinial crops - Low
Specialist fruns and cirus s - High
Speciatist fruts and ctrus fruds - Medwm
Specaist frufts and ctrus fruits - Low

I scocost Ovves - Hign
I 5cecesst Oves - Mecium
- Speciaist Olives - Low

- 0" fowers and =High
fowers and - Medum
- 9 fowers and «Low

Specatet Vineyards - Hgh
Speciatst Vineyards - Medum
Specaist Vineyards - Low

B Groswands ans messows - Hgh
B Grassiancs and mwadows - Mecsium
Grasslands and meadows - Low

B V200 systams win prevalecce of arabie crops - Hgh

I xec systems wim prevalerce of arsbie crops - Medkum
Muxed systems with prevalence of arable crogs - Low

B Voec sysmems prevalence of grassiandaipenm. crops - Hgh
B Moec systems prevalence of grassiandsiperm crops - Medum
Mixed systems prevalence of grassiandsiperm. crops - Low

No Data

Palacky University
Olemouc

v
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1. Archetypes of agri-environmental systems

Recent typologies of agricultural
systems in Europe (e.g. Andersen, 2017,
Levers et al., 2018; Rega et al., 2020) -
often specific focus (e.g. crop types and
energy input)

General characterizations that rely
mostly on biophysical factors (climate,
topography, soils) have proved to be
useful for modeling land use and policy
impacts (Metzger et al. 2013)

Agri-environmental archetypes

* Recent, agriculturally-important,
biophysical parameters

« Data-driven and scalable

Palacky University Tomas Vaclavik / BESTMAP overview Slide 26 @B ESTMAP
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Examples from H2020 European research projects
Modelling Agricultural Individual Decision making
The MIND STEP Model Toolbox
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MODELLING INDIVIDUAL
MIND DECISIONS TO SUPPORT THE
STEP EUROPEAN POLICIES RELATED TO
AGRICULTURE

Modelling Agricultural Individual Decision
making — The MIND STEP Model Toolbox

Presenter: John Helming (Wageningen Economic Research)

Event title: Research Lessons to Inform Future CAP Reform (7 February
2024 — Bruxelles)

https://mind-step.eu/




o (] Overall objective

To support public decision making in
agricultural, rural, environmental and climate
policies taking into account the behaviour of
individual decision-making (IDM) units in
agriculture and the rural society.



MIND /g" MIND STEP has made important contributions
STEP

MIND STEP has developed tools and
models focusing on:

* Better representation of the diversity of farms
neterogeneity in modeling

* Interactions between farms

* Improved interfaces between data and models at
different scales (farm, regional, national, EU)

* Transparency of methods, sustainable software
development, model validation and policy
evaluation



STED /g‘) Honeycomb of methods at farm-level

Feed Societal

SEervices
e Crop Factor
managem eny markets
Profitability /
and

Risk
viability (nanagement

Investment
Rotation /
land use /

Labour use

Cost
accounting

Green house Parameter
gasses aggregation




STEP ,@ Working towards the honeycomb

Pre-requisite: Data integration Modelling decision making at farm level

Interfaces to
Interfaces/ agricultural economic
data and management
linkages statistics, bio-physical,
and environmental data

Technology options
GHG and behavioural
Mitigation aspects of adoption

Empirical models of

Crop
crop management
Data and Connect new data to TR P . g
lvlode_l models et choices
Integration
Rtk Empirical risk
manageme management
nt models

5 Modular integration



MIND /g'( l Technology options and behavioural aspects of
STEP adoption

Adoption behaviour of GHG mitigation technologies:
increased readiness for change in four decision stages

Stage specific factors explaining intentions

v Action planning v Recovery self-efficacy
v Coping planning \
v Maintenance self-efficacy New
v Positive emotion Attitude \ behaviour
v Personal norm v Perceived behavioural |mp|ementati0n m N
» v Perceived social norm control Intantion L ‘
v Negative emotion Behavi |
v" Perceived goal feasibility Svowe " ‘

Post-actional

intention oo Habitualization of

Actional

42

intention
\ Goal ’ '
® I
-

&, on-farm mitigation
4 Ol | measures
. Implementation of
Pre-actional mitigation measures

) Selection of climate
Pre-decisional mitigation measures
Re-evaluation of
actual behaviour ’ Stages of behavioural change



MIND /g’( ' Technology options and behavioural aspects
STEP of adoption

Technology adoption: membership in
decision stages

Observable from statistics




MIND
STEP

250 4

2004
@ 150 286%
EE 143%
2 1004
H
-]
= 286%

50 4
04 ' o o
0 1
Emission Reduction (MT CO2-eq)

Data and model integration

Mitigation measures

I use of Feed additive

B Extended lactation
number of cows

B rower milkyield

. Permanent grassland

MACC Intensive farms

MACC Extensive farms

Marginal Abaternent Cost (EUR/ton)

125

100

19.6%

35.5%

Mitigation measures

. Soybeanmeal

. Extended lactation

. Permanent grassiand

B Use of Feed additive
Number of cows

B Lower milkyield

2 3
Emission Reduction (MT CO2-eq)




MIND ‘ ’
STEP

Empirical risk management models

Empirical work on risk
behaviour: risk utility
functions based on
available data (FADN)

60000

40000

20000

-200000 -150000 -100000 -50000 0 50000 100000 150000 200000

-40000
-60000
-80000

-100000

Empirical Tversky-Kahnemann
Utility function

10

Data and model integration: Integration

into established farm-level models (here:

FarmDyn)
Behavioral module: maximize overall net present P
value : | _I
| E 1 2i
FARM AR
| {1 21 ) _ &l
| HEEH
| *1 Manure module [—* J : 12 &
' Herd module Cropping module 15 : £ 2|
‘ «—| Feeding module |+ 1= 17 £l
3 [ I_f- 1 | 2l

-

| Investment : £l
| | -
{ Farm endowment: labor, land, financial assets, equipment and buildings | R

Remark: — represents mass transfers from one module to another

represents monetary transfers
— represents environmental and related transfers.

Source: Britz et al., 2016



MIND /g( ' Better representation of the diversity of farms
STEF heterogeneity in modeling

 Policy implications of farm level findings (I)

* Technology adoption

»In order to strengthen farmers’ goal intention in mitigating
emissions, Dutch government and the dairy sector can
collaborate in promoting the long-term benefits of mitigating
GHG emissions and compensate the short-term costs that
farmers may encounter.

* Crop management

»farmers respond to economic incentives (even if their
responsiveness display significant heterogeneity), implying
that economic policy instruments could be useful for
achieving the objectives of the EU Green Deal

11



MIND /g’( ' Better representation of the diversity of farms
STEF heterogeneity in modeling

 Policy implications of farm level findings (I1)
* Risk assessment

» Risk behavior (loss aversion, use of heuristics) contributes to

low insurance uptake

* Improve communication of risks (reframing of

probabilities)

» Support multi-year contracts

12



MIND /g(' What extra data we would like to have
STEP from FSDN

* Biophysical agronomic data

* Soil type, soil carbon data, climatic zone, plant variety,
cover crops, pesticides and fertilizer application per
activity, planting date, etc.

* Environmental data

* Greenhouse gas emissions by source, Nutrient
surpluses, water quality, etc.

* Financial data
* Modernity of the stables and equipment

* Socio-phsychological factors (e.g. related to environmental
goals)

 Positive and negative emotions from (not) receiving
specific environmental goals, perceived social norm,
personal norm, perceived goal feasibility, perceived
behavioural control, maintenance self-efficacy, recovery
self-efficacy, etc.

13



STED /%‘J Modelling interactions between farms

Empirical estimation of parameters for: Novel approach for model linkages:

Structural Linking single-farm

change Interactions on the level models with

Upscaling
land market Agent-Based

Farm exit Models
Supply Interactions along

chains the supply chain

Interactions
between farms to

Collective o : :
action participate in Agri-
environment
schemes

15



Overview of the Collective Ecosystem Services Model (CoESM)

g Farmn
_q’ Farm 2
¥ Farm 1 Pest regulation |
field dynamics
NP Management strategy: | . .
-/,s- m allocation of AES at ekl pesioiinancs: Landscape
All possible plot level e composition
land allocations m
profits R -||p' d
Decision making process . —
‘ (yearly) every round)
(Imputation
process)
Farmers
observable characteristics
Typology: nature-oriented / Behavioural strategy (Consumat) \
likelihood
g Repetition l Imitation
g
] Social
o QOptimisation comparison
Implements gross 1
margins from \ Uncertainty / L—
optimization models

(FARMDYN) Considers farm and

plot characteristics

Consumat approach: used to model farmers’  |mpact on the landscape and the

interactions and behavioural strategies ecosystem services returned by the

landscape



STEP /g‘j Collective actions (I)

Decision tree of the Consumat approach interactions and learning
and farmers’ decision based on nature orientation.

Satisfaction Uncertainty Behavioural Interaction and Nature

Decision
strategy

leaming orientation

17



MIND . .
STEP /g‘j Collective actions (I)

Number of plots with flower strips and the probability of pests. Note:
Monte Carlo simulation over 200 runs of 15 years.

100% 949%
88% ==
90% 85%
T7%
80%
70%
60% 54%
50%
38%
40%
30%
30% 23% 25% 22% —
20% —
10%
0%
Baseline (0) Absence of ecological  Increase premium per Lower pest risk scenario High risk aversion
module (1) hectare (2) (3) scenario (4)
= Average percentage of plots with strips = Average probability of pest

18



MIND . .
STEP /g‘] Collective actions (1)

Policy implications

* Adoption of flower strips is influenced by the value
of the crops, risk, and premiums

* Importance of promoting collective action in
ecosystem services (long-term benefits that
farmers can receive from these investments)

19



STEP /g‘j Collective actions (ll)

Approach
* Experimental study of acceptance of AES using FarmAgriPoliS
participatory agent-based model

20



STEP %‘j Collective actions (ll)

Findings
* Rejection higher for fixed payment schemes then in collective payments
(neutral framing)

* Framing (economic or biophysical) important for participants decision and
connected with payment scheme

Rejectionrate per scenario in %

70.00 65.43 65.00
60.00 54.69
48.11

3060 e 44.12
‘o
E 40.00
.g 30.00 M fixed
'g)‘)‘ M collective
e« 20.00

10.00

0.00

neutral economical ecological

Scenario



STED /%‘J Upscaling single farm level models

Approach / Achievements

1) Interface alignment allowing conceptual integration of FarmDyn in
AgriPoliS

2) Deep learning surrogate modelling for farm level models (FarmDyn)

3) Technical integration of FarmDyn as IDM in AgriPoliS using a
surrogate

Implications
Policy assessment possible with detailed environmental indicators and

technology (from FarmDyn) while considering farmers’ interaction on
the land market (AgriPoliS)

FarmDyn FarmLin AgriPoliS
(Iom) (Neural Network) (ABM)

FARMDYN

Q O X
-';O o Q
o8| 1
- | o0 S
fat TN

22



MIND @ MIND STEP model toolbox

STEP

World 1 MAGNET .
a
r
European Union m
o
Sub-national level ( AgriPolis n
farm exit/structural change Surrogated models for ABM i
Farm/household A ;ﬂ :
oy e t
Remote sensing, GHG Technologies, Risk Management, surveys i

Grid/field o
Spatial data n

Socio-economic detail

Bio-physical detalil

<

IDM Individual Decision Making models
RS = Remote Sensing data integration
Modules and Tools



MIND ‘ ’
STEP

Improved interfaces between data and models at
different scales (farm, regional, national, EU)

* endogenous changes in farm size (a component of
structural change) (IFM-CAP)

* harmonising production systems and farm
typologies (GLOBIOM),

* splitting primary factors to include live animals
(MAGNET),

e calibrating behavioural parameters (GLOBIOM),
e improving risk representation (GLOBIOM)

* addressing greenhouse gas emission reduction
potentials and costs (GLOBIOM, MAGNET)

24



MIND o .
STEP %‘j Policy evaluation

Two benchmark scenarios for EU
agriculture in 2030

* Climate mitigation
O Taxatation on CO2eq emission strategy

O Performance based agricultural policy strategy

= subsidy on CO2eq emission reduction strategy, financed by
direct payment of Pillar 1 of the CAP

* Reduction of mineral nitrogen fertiliser use
O Taxation strategy

O Taxation strategy and area based redistribution
O Taxation strategy and compliance base redistribution

25



MIND ‘ ’
STEP

Climate mitigation

Summary Results of EU27 (% change with respect to
2030 baseline) (MAGNET)

65

CO2eq_

65

CO2eq_

130

CO2eq_

130
CO2eq_

TAX

SUB_DP TAX

SUB_DP

Price Agri. Prim. | 5.33 0.76 10.30 1.77
Production Agri. | -2.53 -0.35 -4.55 -0.80
Prim.

Skilled labour -1.23 0.33 -1.94 0.74
(Agri. prim.)

Unskilled labour | -0.75 0.29 -1.13 0.65
(Agri. prim.)

GDP -0,43 -0,01 -0,82 -0,03
Total Emission -15,77 -1,34 -23,87 -1,82
(CO2eq)

Agri Emission -19,05 -12,63 -27,00 -17,12
(CO2eq)

26

* At 130 euro per ton
CO2eq

e GHG emission decline
around - 30%

* 4.5 % reduction of
agricultural production

* 0.8 % reduction in GDP.



STEP ,@ Climate mitigation

Agricultural non-CO, mitigation potential decomposed by mitigation
mechanism across GHG taxation scenarios (GLOBIOM)

Leakage Structural Production Technologies Total

175

150

125

|

|

|
100 !
\
\

GHG price [EUR/tCO2e]

---- GHG tax only
—— GHG tax & redistribution

-25 0 25 50 15 100 125 150 175
27 Non-CO2 emission reduction [MtCO2e/yr]



STEP ,@ Climate mitgation

Change in income € Awu™'

-10000+

Changes in average dairy farm income per AWU
(FarmDyn)

. e Taxation of 130 euro per
ton CO2eq emission
5000- - . O Decrease in dairy farm income

of around 5000 euro per AWU
0 (15%)
- Subsidy of 130 euro per
ton CO2eq emission
reduction (budget neutral)

-5000+

65 130 65 130
Carbon price € tCO, - eq ™" ] . ] ]
O Increases in da|ry farm Income

around 6000 euro per AWU

28



MIND /gl] Reduction of mineral nitrogen fertiliser use

STEP

Reduced N fertilizer application in response to increased
taxation of mineral N fertilizer in the EU, with mitigation
technologies. (CAPRI)

5%

0%

-5%

-10%

-15%

-20%

-25%

-30%

-35%
7 17 33 50 bb 83 99 116 132

-3.92% | -9.07% -16.07% -20.83%  -23.39% -2530% -2688% -28.44% -29.86%
0.01%  -0.08% -0.25% -0.46% | -0.65% | -0.87%  -1.07% -129% | -1.48%
-0.40% | -0.98% | -1.81% | -2.65% | -3.38% | -4.15% @ -4.87% | -5.61% | -6.29%
-2.99% | -6.93% -12.27%  -15.67% | -17.24% -18.22% | -18.95% -19.64%  -20.25%

=i Mineral fertilizers
el [ aNLIME
—dr— Crop residues

0
0
0
0
0

s Surplus total
29



MIND /g’(’ Reduction of mineral nitrogen fertiliser use
STEP

Change in mineral Nitrogen fertiliser use at farm
level. Italian arable crop farms (INRAE Model)

* The impact on mineral N
fertiliser use on Italian
FADN arable crop farms
equal around — 22%.

* This compares to FarmDyn
results for average NUTS2
arable farm

e reduction of mineral
fertiliser use on NUTS?2
average dairy farm equals
around 50% (FarmDyn)

30



MIND ‘ '
STEP

Reduction of mineral nitrogen fertiliser use

Effects on gross income under 132 % taxation of
mineral N fertilizer variant. Percentage change
compared to the base

Specialist COP (15) -10.30%
Specialist other fieldcrops (16) -7.50%
Specialist horticulture (20) -3.20%
Specialist wine (35) -2.50%
Specialist orchards - fruits (36) -5.40%
Specialist olives (37) -3.70%
Permanent crops combined (38) -2.80%
Specialist milk (45) -1.50%
Specialist sheep and goats (48) -1.10%
Specialist cattle (49) -1.70%
Specialist granivores (50) -1.20%
Mixed crops (60) -4.50%
Mixed livestock (70) -2.10%
Mixed crops and livestock (80) -5.00%
All farms -3.80%

* Impact on gross income
highest on specialist
COP (-10.3%) and
specialist other
fieldcrops (-7.5%)



MIND . .
STEP /gj Policy evaluation

Policy recommendations

* Taxation of emissions seems preferred above subsidy on
emission reduction

e Gradual implementation allowing farmers and markets the
necessary time to adjust

* Redirecting tax revenues to supplement subsidies could
help mitigate extreme income effects even though
environmental benefits might be compromised

* Flexible phase-out strategies (once emission reduction
goals are met)

* Acknowledging the crucial role of evolving technology and
structural change

32



Many thanks! Any questions?

MIND /@

https://mind-step.eu/
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1. AGRICORE at a glance
2. AGRICORE modelling approach
3. Next Steps
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- 07/02/2024 AGRICORE, an Agent Based support tool for the development of agricultural policies




T

AGRICORE at a glance

- 07/02/2024 AGRICORE, an Agent Based support tool for the development of agricultural policies 3



CORE lance: P

| i o -
The AGRICORE project
The Aim The Project The Model

- 07/02/2024

AGRICORE, an Agent Based support tool for the developm‘e'nt ofagrlcultu% ' ‘ 4 =



AGRICORE at a glance: Partners

v A

030 | : "L . "+ IDENER
- i R o ./ * Aristotle University
& o T PORITECHNIKK ™ "~ -~ 2t | o Thessaloniki
BYDGOSKA™ r. 3P { <« AXIA INNOVATION
v im. Jana i Jedrzeja Sniadeckich ; T -
N o ; 7 \i, Y ‘;_ - ® UNIPR
g _ Y od . Institute of
= Faag L v A f’{; .~ Agrophysics (IA PAS)
\ A =, S I Vs = )~ c AYESA
A 5T|=|- T " <+ Agrifood

MASTERING EXCELLENCE

(B T + % 2.  Cooperatives of

: - S v R Andalusia

¥4 * Akdeniz University
L * UTP University of
Science and

/ ) Technology of
Bydgoszcz

@_,ldener

SEIENTIFIC COMPUTING

UNIVERSITA 3

QVeSQ ( “DI PARMA .~ . (84 @9
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agro alimentarias

e
J

07/02/2024 AGRICORE, an Agent Based support tool for the developmeént of agricultural policies 5



GRICORE at a glance

V o

\\A\\

\
\

P\ LN ¥

. Other
agrnia
Maikets

Highly-medular
and customisable
IT aschatecture

Main AGRICORE progresses compared to the state of the art

A Advanced population concept B Agent-based model C User friendly interface

07/02/2024 AGRICORE, an Agent Based support tool for the development of agricultural policies 6



A Advanced population concept

1. Data source: identification & usage

2. Synthetic population g

HIG DATA G DATA SYNTHETIC | g - ABM 4 F sdAronmental / Climate LAM
I FUSION

EXTRA ] SIMULA o
sooute. B mooute B Gewematon | 3 3 > el S it 3. ABM Farm-level analysis

Ecosystem services [AM 4. Biophysical and other modules
interactions

5. Interaction with IAM

C User friendly interface

- 07/02/2024

AGRICORE, an Agent Based support tool for the developm’ent‘{)f agricultural-gqligies - 7
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AGRICORE modelling approach

- 25/10/2023 Models and tools supporting agriculture policies: a Horizon update - Brussels 8
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AGRIGORE modelling approa

ﬁ A Advanced population concept DATASOURCE IDENTIFICATION AND USAGE
-

'i What databases are

/ available and useful in How can | get

» my scenario access to the

/ data | need?

‘ ARDIT

? = @ E 3 ? - AGRICORE
, ? How can | CHARACTERIZED DWH

enter these DATASETS
data in my

system?

07/02/2024 AGRICORE, an Agent Based support tool for the development of agricultural policies 9



{4 ARDIT

The Agricultural Research Data Index Tool (ARDIT) is a platform created in the
framework of the AGRICORE Project to index characterisations of datasets that can be
used for the analysis and study of the agri-food chain. These characterisations of
datasets (or dataset catalogues) can be incorporated by registered users through web-
based forms built on the basis of the AGRICORE-DCAT 2.0 ontology, which allows
characterisation down to the level of the variables contained in each dataset. ARDIT has
a body of editors who verify the proposals for new additions and correct existing ones.
The characterisation of each dataset has a comments section where registered users
and editors can suggest and discuss corrections or changes, thus allowing peer review
of the ARDIT tool.

The AGRICORE Project is an H2020 Programme project (Grant Agreement No 816078)
that aims to design a simulation tool based on heterogeneous agents (down to the farm
level) to analyse the potential impact that different public agricultural policy alternatives
would have on them. The ultimate goal is to improve the Common Agricultural Policy
(CAP) design process through a suite of impact assessment tools that are detailed yet
simple and transparent, incorporating the affected sectors in their construction and
validation.

Username

Password

| don't remember my password

E '):f ® -‘), g
‘Signin

This project has received funding from the European Union's HORIZON 2020 research and

innovation programme under Grant Agreement NO 816078.

Don't have an account? Sign up

B Access as guest
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AGRIGORE modelling approac

/ A Advanced population concept e

USE OF PRIVACY-FRIENDLY SYNTHETIC POPULATIONS

2
g /CENSUS-LIKE DATA\ dAUtomated
»f/ SOURCES population generation
= 2 B PARM
‘ \_ -/ AGRICORE Reusable data for
B DWH SUNTHETIC other simulations
P © SAMPLE DATA ) POPULATION
SOURCES Remove data
@ @ @ protection constrains
\_ /
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{RICORE m ’elling approach

= -

3
B Agent-based model ABM FARM-LEVEL ANALYSIS

POPULATION For calibration and
LEVEL global KPI analysis

INFORMATION

FARM
SYNTHETIC
POPULATION To instantiate

individual models
for each farm

CALIBRATION

N\ N R

INDIVIDUAL
FARM DATA

“\ J

- 07/02/2024
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___G»RICORE mogelling approac

current status
environment

From external modules:

forecast (market
and weather) POLICY ACTUAL CONDITIONS: GE models, datasets or

what should 1 do? SCENARIO WEATHER, PRODUCTION, biophysical modules, ...
PRICE

FARM LONG- FARM SHORT- CAMPAIGN NEW FARM
TERM PLAN TERM PLAN REALISATION STATUS

FARM OWN }[ STRUCTURAL 1 {AGROMANAGEMENT}

ASSESSMENT CHANGES CHANGES
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ABM FARM-LEVEL ANALYSIS

Evolution of each farm
throughout the
simulation horizon
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GRICORE modelling apgroa
= ecron win

&

NN

\
\

P\ LN ¥

FARM FARM

SYNTHETIC SYNTHETIC
POPULATION POPULATION
YEAR 1

YEAR N

IMPACT
ASSESMENT USER-

MODULES INTERFACE
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https://interface.agricore-project.eu/dashboard/home

AGRICORE modelling approach

Adminl
®

Dashboard / Home

Agricore home

AGRICORE Lorem ipsum dolor sit, amet consectetur adipisicing elit. Sed necessitatibus consequatur nihil nemo cupiditate sit beatae! Sit cupiditate, debitis iure eaque molestias
corporis, qui inventore nisi atque rerum ullam quidem quae magni quo accusamus nostrum maiores hic repellat adipisci unde placeat! Harum maxime nihil optio

consequatur commodi at repellat. Labore!
A Main page

£ Simulation setup Simulation setup
NAVIGATE
This section is used to set up and run simulations in the system using synthetic populations, existing policies or selecting KPls, among others.

th Visualization

< Catalogues of policies

Synthetic population generator
! f i NAVIGATE
© My catalogue of policies This section links to an external tool that allows the creation of complete new synthetic populations, using multiple modules of the AGRICORE project

o General catalogue of policies

~4 My simulations

Simulations
In this section the user will be able to visualise all the simulations in exection and access a record of those already completed. From which, rm NAVIGATE

able to connect to the visualization module to show the results of the simulations in a graphical way.

= User management

© Help

Visualization
This section allows to display the results of the simulations using different types of graphs and charts. It also enables the possibility to take modifications

to de displayed data using Jupyter.




Next steps
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Next steps

End of February March - April 2024 End of May 2024

k l End of the

Completion of the technical work: Final Consortium

* Final debugging LP-SP flow Dissemipation_ activities: meeting project
* Integration of the IAM (KPIs) *  Configuration of the 4 UC
Integration LP/sP  * Testing of the complete flow *  ARDIT workshop

* AGRICORE Presentations to
policy makers

- 07/02/2024 AGRICORE, an Agent Based support tool for the developmeént of agricultural policies 18
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Next steps

Use cases scenario design and testing
w— == .
i ] =
’_,f AGRICORE Use cases [UC#1] M11 - Ecological
' ] uc Agriculture
- UC#2
? W vc#s
B uc#s4

\

/
o )
] - , %
e - —_—)
/ Y ot el
L S\ ¢ Vv
~A ; s 3 o B
A A > % - 5
» > & J

USE CASES DEMONSTRATING THE TECHNOLOGY AND PROVIDING IMPACT ASSESSMENT ON SPECIFIC MEASURES

Nk

Y
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Part 1: Scaling up from

Case Studies to Europe

« Case studies give detailed knowledge to
understand impacts of AES and socio-
ecological drivers

 But it would be prohibitively expensive to do
case studies everywhere in Europe

« Can we transfer findings from case studies to
other parts of Europe?

« And how might we target future case studies
most effectively?

(X BESTMAP

-

Inputs i

Economic vanables 1

Emwronmental
vanables

Agr-Environment
Schemes (AES)

_bé 3 - Ecosystem service, blodiversi
pnd socko-eeonamic muadels for

pach case study

Starting pradictors
specific to ESS

Predictors refined
threugh automatic
vanable selechon

5.2 - (InVEST) Models at
the European-scale

Economit variables -

vanables

L
]
]
1
]
1
]
1
L]
1
1
1
1
]
]
]
1
]
1
]
1
]
]
]
1
1
]
]
1
]
AES proxy :
]
1
1
L]
]
]
1
1
I
]

05,1 Analysis of the

Representat ivenass of Case |*

Stqdl_es In the EU context

|

Main steps

Ecosystem senices (ESS)
maodelled across a CS, with

results produced at the farm

bevel

L]
CS ESS results and extra

3 info provided, in preparation +——

for upscaling

ty |

 J
ESS results separated into
NUTS3 regions

v
Each NUTS3 region

. modelled separately, with -

ESS as the response

"
Obtain B2y, based on
predicled vs actual results
for all NUTS3 regions

Calculate the Minkowskl

2 distance (Mink) using
Emaronmental g

different vanable sels

Plot R2,.4 against Mink for

all Nurg?regmns, creating ——

transferability diagrams

Create maps of
transferability potential
based on graphs that met
crilEria

Processes

Spatial information
ramaved

Criteria used o salect
Bgons

Crogs-validation on
100% data
(Trained 75%)

Prediction on all
other NUTS3 using
CS predictors and
coefficients

Calculation of
BCCUrSCY and
sustability (RMSE, T

test)

'-----F----'--"--l'-"-'_.-""—'—"'——r'""“'---



Mapping socio-environmental similarities

* Minkowski distances between

every NUTS3 region & case (aipredciors /mesho <50 (8 precciors /esnon = 50)
studies for Serbia & Catalonia Qﬁ o & —
4 125 o>,
* Distance calculated using . 100 : 0

75

Europe-wide variables including:

50

Parameter

Seasonal max temp
Land cover

Seasonal soil moisture
Soil properties

Elevation

Farm economy
Farm size

Farm specialisation

(4 BESTMAP



Creating meta-models for ES & biodiversity

* Create statistical models of each of the Predictor groups in the
predicted ES & biodiversity values in each of the meta-models
19 NUTS3 regions across the case studies: AES actions
ESSjog= BotB1Vi+BoVot... 4B, vy te Economic size
* Using available Europe-wide data, to allow Farm specialisation
transfer from case studies to all over Europe Soil properties
* Europe-wide farm-level data for AES, economic Elevation

size, and farm specification from synthetic FADN Hydrology: PET, AWC
data (created by the Thiinen Institute) e EaveEr

Rooting depth

(X BESTMAP




Constructing "Transferability Diagrams’

* Hypothesis: Minkowski distance, as a
measure of the similarity of conditions

food | Meta-model subset: environment and economy | Dist-met subset: all of environment

RS121 | cvr2=0.944 | n321 | v5*

between regions, is a robust predictor for |
the accuracy of a meta-model developed 0.082]-|***
for one region in predicting the ES values in -
another region -
* Calcuate accuracy of the meta-model for a g i)
specific case study NUTS3 is predicting the 2 M
ES for each of the other 18 NUTS3 regions £ . V &
x 0257
* Plotted against Minkowski distance
* In many cases the hypothesis was 0.00
supported ‘
0 5 10

Minkowski distance (for food)

(X BESTMAP




IVIdPPINE
transferability of

meta-models

* Transferability map for the nitrogen
retention ecosystem service using only
environmental variables

* Based on the transferability diagrams
we used the Minkowski distance
threshold corresponding to an R? value
of 0.5 to identify suitable (above the
threshold) NUTS3 regions in terms of
transferability from our case studies

(4 BESTMAP
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IVIdPPINE ay
transferability of ‘5
meta-models

Times above threshold

-
O=NW

* Transferability map for the food
ecosystem service based on
environmental and economic variables.

O=2NWAOONO©= -

* The shaded areas are regions with a lack
of economic data




Mapping potential new case
study regions

* NUTS3 regions clustered by similarity
(Minkowski distance)

e Coloured = NUTS3 clusters that met the

transferability criteria less than five times per
ES

* Outlined = potential new case study NUTS3 |
clusters that met the transferability criteria less =
than three times per ES (Turkey excluded)

* Is the 15t step in identifying new case study
regions; it is also crucial to engage with local
stakeholders, and ensure access to regional =+ 7
data

(*BESTMAP



Part 2: European policy recommendations

Why are AES insufficient to support biodiversity and
ecosystem services in Europe?

1. Too little adoption
2. Notin the right place
3. Ecological trade-offs

4. Lack of monitoring data

(4 BESTMAP




Adoption of AES is insufficient

- Few farmers implementing AES ?
- Few AES options taken up q 9
« Too much bureaucracy

« Poor advice

« Lack of flexibility

« Poor financial incentives

(4 BESTMAP




Spatial allocation of AES is
productivity/economically-driven: not for greatest
AES benefit

 AES placed into least productive areas

» Many farmers accept subsidies for s = e
measures they voluntarily did before Lo o SRS
* In field measures disliked

 Reversible short-term AES preferred

(4 BESTMAP




Ecological trade-offs are common

 Positive effects for some AES & for
some type of birds

- But, other AES have inconsistent
effects

- Different species need different
resources

- AES need to be in place for longer &
need to be managed

(4 BESTMAP



Lack of monitoring hinders policy improvement

« Farmers ‘know’ certain AES are not
effective

« Modelling needs extensive fine-grained
data

 Lack of models hinders policy impact
assessments

« CAP impact indicators are insufficient

(4 BESTMAP



What are the solutions?

1. Better regional and national land use framework and coordination
Improved spatial targeting of AES

Co-design and bottom-up (collaborative) AES options

Improved advice
Payments for public goods

High throughput monitoring

N o U s~ W N

Agile & adaptive policy cycle

(4 BESTMAP




Better regional and national land use framework and
coordination

« Many policies are impacting land use -
CAP, Nature, Water Framework (WFD), and Nitrates i i l
Directives, the European Climate Law, the
Renewable Energy Directive (RED Il), (upcoming)
Soil Health, and Nature Restoration Directives

* Need a regional and national land use
framework

 Learn from experience - e.g. Scottish Land
Use Strategy and Regional Land Use Partnerships

(X BESTMAP




Improved spatial targeting of AES

e Prioritize funding for different AES
measures

« Build a consistent farming system
archetype classification to allocate
resources where ecological additionality
is maximized

« Use models and data to target AES to
maximise returns on biodiversity and
ecosystem services

(4 BESTMAP



Co-design and bottom-up (collaborative) AES
options

« Adapt AES to local environmental and
farming conditions

 Give farmers more autonomy ance

Co-design ele-
ments

« Co-design to increase buy-in, trust in
schemes, and adoption

« Collaborative schemes (e.g. new Landscape
Recovery scheme in England) can deliver :
economies of scale

Develop

(4 BESTMAP




Improved advice to farmers

« Farmers struggle in finding suitable AES
that fit their farm management

« Advisory services can help with reducing
load and with spatial targeting of AES

« Advisors need to be knowledgeable and
trusted

« Government-funded services are
preferable

(4 BESTMAP



Payments for public goods

» ‘Cost incurred/income foregone’ is
not enough

* In private-funded schemes higher
payments drive increases in uptake

« UK is leading on transition for public
money for public goods

« Amber Box to alleviate issues with
WTO (in longer term address the issue
by changing WTO rules for Green Box)

(4 BESTMAP



High throughput monitoring

 Poor evidence for impact of AES on
soil carbon, pollution, etc

« Share and utilize data that farmers,
soil testing labs, water companies etc,

collect
« Monitoring will increase adoption

* New tech: audio recorders, eDNA, Al
cameras can scale up monitoring

« Farmers happy to deploy and support

with new tech
2 BESTMAP




Agile adaptive policy cycle PR

CAP principles/ Strategic Plans
directive
European
. ) 14 years
* Instead of the current “top down
policy approach, which updates every ,
Nationa
7 years with a new CAP i o f"'"” otk
monitoring ramewor
. . ] National
« A more adaptive, agile, and multi- r 7 years \
scale approach
pp Farmersﬁ Bnttum -up
engagement
eva?::;ted - taf;;ggfizp-
payments Regional down AES
‘ 2-3 year
Effective P

ez Advice
monitoring —

(4 BESTMAP



Agile adaptive policy cycle PR

CAP principles/ Strategic Plans

* Smallest scale - region or county, engagement

directive

with farmers produces bottom-up AES which European
. 14 years
evolve every 2-3 years to allow effective
learning
. . . . National
* Embedded within national 7 yr cycles, updating  capimpact land-use
. . monitoring framework
a land-use framework, bringing together EU National
. e e . 7 vears
and national policies: spatially-targeted top- e !
down AES to complement the bottom up Farmmd sottoman
. . Re- engagement AES .
* European policy can take a longer timescale,  evaluated o
. . . . payments .
that would involve new CAP Directive, with Regional ‘ down ASS

2-3 year
monitoring etc allowing evidence-based policy ‘ ’
Effective

ma k| N g maonitoring - Advice

(4 BESTMAP
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