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Dynamic Management Tool

Based on the Decision Analysis Approach

* Capture what is known and apply this knowledge to generate
forecasts of decision outcomes.

* From business and economics to agriculture
* When to use this approach?

* For systems that are too complex to fully understand (with available

resources)

] ONTHLANY JHASYIN OL MOH  (UuEsn

* For supporting decisions that must be made without perfect information

 “What’s the best option according to our limited understanding?”

2
Hubbard, D.W. (2014) How To Measure Anything: Finding the Value of Intangibles in Business. John Wiley & Sons, Hoboken, New Jersey.
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Dynamic Management Tool

Key priciples of Decision Analysis Approach

Include everything that matters Conceptual | (S e |
e e e Produce failure due to extrem ntS: Marketprice variability | | NetP val

I\/I O d e I Sy Ste m u S i n g a I I S O u rC e S Of i n fo r m a t i O n , ibE:L;L ]hnurs for measuring field with GPS, identifying placement of :::a:::::::alenges i% | Rsks&Prospects [ - Ji

including local and expert knowledge Crmppp————— '

Explicitly consider uncertainties about inputs,
processes and outputs (probabilistic models) e oo /

Recommendations

Rlausible ofj

ldentity key uncertainties for measurement using 9 02 0 , & s
‘Value of Information” analysis m N
Deasmn of?cf
. . Practitioners, other
Update model, when new information becomes ctakeholders s e g e dentify

Mathematical knowledge gaps

Conceptual e
Model -

available m

model /
Risks '
Decision- makers ° u“ce,-n»;;intlt-'-'S Measurements /
I_l supporting
research

_Experts
Decision analyst

Luedeling & Shepherd, 2016 Solutions, 7(5), 45-54
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AF_einkorn_yield[einkorn_indices] <-
vv(AF_einkorn_yields, cv_einkorn_yield, length{einkorn_indices))
Arable_area_AF

AF_einkorn_benefit <- wv(einkorn_price, cv_einkorn_price, n_years) *

AF_wheat_yield[wheat_indices] =<-
vv(AF_wheat_yields, cv_wheat_yield, length(wheat_indices)) * (1
Arable_area_aF

AF_wheat_benefit <- vv(wheat_price, cv_wheat_price, n_years) * AF_wheat_yield

AF_dinkel_yield[dinkel_indices] <-
vv(AF_dinkel_yields, cv_dinkel_yield, Tength{dinkel_indices))
Arable_area_aF

AF_dinkel_benefit <- vv(dinkel_price, cv_dinkel_price, n_years)

AF_nuts_yield <- rep(0, n_years)
ES3_subsidy <- rep(0, n_years)

AF_nute czald - gompdriz_yield(
ield_max,

stimate = time_to_first_nuts,
LI L pstimate = time_to_second_nuts,
first_yield_g vercent = nuts_yield_first,
second_yiel4AZ 5 imate_percent = nuts_yield_second,
n_years = n_years,
var_Cv = var_cv,
no_yield_before_first_estimate = TRUE

AF_tot_nuts_yield <-
AF_nuts_yield * num_trees

Pc_pack_nuts =- vv(perc_pack _nuts, var_CV = var_cv, n_years) 100

Pack_nuts_yield <- AF_tot_nuts_yield * Pc_pack_nuts
Ooil_nuts_yield =- AF_tot_nuts_yield * (1 - Pc_pack_nuts)

Pack_nuts_benefit =-

vv(Pack_nuts_price, var_cv, n_years) * Pack_nuts_yield
Oil_nuts_benefit =-

vw(0il_nuts_price, var_cv, n_years) * 0il_nuts_yield

— &

decisionSupport

cran.r-projectorg/web/packages/decisionSupport

“(1 - perc_yield_reduction[einkorn_indices]) *
AF_einkorn_yield

- perc_yield_reduction[einkorn_indices]) * -
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“ (1 - perc_yield_reduction[einkorn_indices])*

« AF_dinkel_yield » Run Model

@ Save/ Load project

B Expertise categories

€ Funding schemes

General parameters

s Layout of the agroforestry system

Y Alley crops' management and production

de? Labor

European Agroforestry Institutional Support-Scheme Database as per CAP 2023-2027

(ReForest project)

Prajna Kasargodu Anebagilu', Andrew Marcil', Simon Swatek’, Pawel Radzikowski®, Robert Borek®, Cervena Tereza’, Hochmalova Miroslava’, Vity
Andrea®, Albert Miquel Colom Bauza’, Stefka Atanasova®, Tom Staton’, Will Simonson®, Willem Van Colen’, Rico Huebner'’, Eike Luedeling’
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Decision:

convert cropland into apple alley-cropping  *=%

system

o Results

Should | transition to Apple alley-cropping?

This app simulates the present value of converting a treeless arable field into an alley cropping system with apple trees, based
on a real farm in Germany.

Use the tabs on the left to adjust variable ranges based on your local conditions or design goals.

Click ‘Run model’ to perform a Monte Carlo simulation using random combinations from your defined ranges. You can

save/load inputs, and once the model runs, results will appear below and you can save these figures.

How it works

G Set input ranges
Use the sidebar tabs to tailor ranges to your farm context and design goals.

Tip: Hover over parameters (where available) for additional explanations.

- Run the model

Release

Dynamic Management Tool: Development process

Feedback

Test

~
INRES
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Plan

Design

Develop

Agile Development Process



Dynamic Management Tool: Users I 4252

 Adopt agroforestry for current * Evaluate the impact of policies * Assess potential returns, risks
farm conditions? and regulations at the farm scale and env. benefits

 Change farm management or  Design better and transformative ¢ Align with financial and
design to ensure stacking up? policies sustainability objectives

* What financial support measures
are available for the transition?
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App 1 — Germany
Silvoarable system with apple production

 Comparison of apple agroforestry (can be any fruit)
with treeless option

* Promising, but risky without support payments

* How does support scheme design affect
profitability?

Difference between agroforestry and treeless farming under identical conditions

0.0000015 -
o
= 0.0000010+
O
0
e,
-
& 0.0000005 -
(] F:ﬂ‘;r-‘:FﬂﬂEST
. 0.0000000- ;

FlH-u-rl'uEh:lrnTn:l-m

https://agtools.app/Apple-Agroforestry/

500,000 1,000,000

NPV (£)
228 R E FOREST:- I
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Dynamic Management Tool
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NPV Agroforestry Design 1-

NPV Treeless System-

Decision Options
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App 2 — United Kingdom
Silvopastoral designs

 Comparison of 2 designs

* Ecosystem benefits

. Major differences in expected
outcomes

NPV Agroforestry Design 2- I

-7500

https //agtools app/Silvopastoral-Livestock/
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Dynamic Management Tool

C HartiBamriTes it
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General parameters P

Timescope [years]

80
Discount rate [%]
1 285

M |

1 4 7 10 13 16 19 22 23 2HE.35

Crop rotation alternative
1

Agroforestry alternative
1

Model iterations
1000

General coefficient of variation [%]
5| 46 69
R o e L B B i e e e e ——

23 10 17 24 al &3] 43 32 3% i1s I

=: Layout of the agroforestry system P

Intervention's surface area [ha]
1,4

https://agtools.app/Walnut-Agroforestry/

App 3 — Belgium

Y 4
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Walnut alley-cropping and hedges

Selected Financial Supports

Funding Category Total Financial Support
Funding Onetime Percentage Initial Cost Schemes 0.75
Onetime External Support 20000.00
Annual External Support 2000.00

Probability

0.000006-

0.0000044

0000002 -

0.000000-

Figure 1. Probabilistic distributions of Net Present Value

Agroforestry intervention vs. conventional farming

0 250,000 500,000 750,000 1,000,000
NPV (£)
E;;LSIT” Agroforestry intervention [ Cultivation without trees

Figure 1 shows the Net Present Value (NPV) distributions of the decision to establish the alley cropping system (green) and the decision to
continue farming without planting trees (blue) for the timescope of interest. The x-axis displays NPV values (i.e., the sum of discounted
annual cash flows) and the y-axis displays the probability of each NPV amount to occur (i.e., higher y-values indicate higher probability).

* With vegetable

production

 Carbon dynamics and
ecosystem services

Fundad by the
European Lnion
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App 4 — Germany

Fruit & honey with Streuobstwiese

* Fruit trees selected for year-round
honey production

Dynamic Management Tool

* Unique design

* Much wider range of outcomes than
the conventional option

Agroforestry intervention vs. conventional farming

0.000008+

0.000006+

0.000004

Probability

0.000002-

0.000000- ! . ‘ !
0 500,000 1,000,000

NPV (€)

Agroforestry intervention ! Monoculture (baseline)

htt'p's://agtoois.app/Fruit-Honey/ ;’i R E F 0 R E S T9

F HartigonaTeam




User Interface and Catalogue of Systems

A silvopastoral
agroforestry system, as
planned for one of the

Living Labs in England. It traditional meadow
also compares 2 d orchard based on a plan for
agroforestry designs. . L an AF farm in Germany.

A

O+ 10

A multispecies fruit tree
system with honey
production and a

O HortiBonnTeam

An alley cropping
system with apple
trees based on a
real farm in
Germany.

A walnut alley |
cropping system with
vegetable rotation on 1 |
a demonstration plot E

(Living Lab) in

Belgium.

A <5 224

4heak

D HortiBonnTeam
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