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Nutritional potential of agricultural

cultivated areas

Analysis of an optimized domestic production of
foods in case of severe shortages

FLABREMARRICHITIEREED
EHDOREFNEMNRT SV
(2020)

HFT) Potential Analysis (FONES)

iR

12 EFREESHEOREH SIS EERBLEELERNELRBORE AR

<1940%E~19990%>

» 19406118 : JU—RJE- ;SITOvh-U7— L UL DS HRIOFERD

» 19784F : HIGBEROFBEMRNEZE I 3LVOXAROHI T, SEZLBERARIRMESE . HIVIMBE. $FCREmEED
HIFEA RSB BERDER (CL O TEREIT 3O EEEN D 2L AN e LD, BRI Z 2 REMNROFEERICTES

» 19674 : F1—WEKRZF(CLBZIE 14— EFIUCE IKEENHAR F A2 EHAUREMETREORTNT T, TDE
F1-UwETRIKRF(CLDELNRAR T COREEEDHOETIVATATTLENI

» 19754 : EAFRICLDRESTBIOEENTTH

» 19804 : ISATWIKRFEDA—MA—230BLUARL —Sa AFTIATLPRICELOT 1980 EN—>3>01 E1—-9-FEFILH
BIFaN (DSS-ESSAETIL)

» 19904F : 1990FERESTHE (EP90) (CHWVT. IS/ TIIKENFHARULETINNERIN. BFIEITRERL 4L B
ROE AN TTR(CROITRR F TOAOZENDSHOEHOEmBEN E N

<19924E~20108>
» 1990FEAHIEE : EFHEFREEMIET (FONES) WIATIVIKRFICEPIO CERSNEET IO IAOD- 7Y I HT 2 &:T
» 19924F : EP9OER(CUIERIFIIEDEPPIBISHE (ER{EEIEDEBPIBIETHE )H'FERh

<201 1¥E~BRE>
» 20114F : DSS-ESSAY AT AN Agroscope (EFBEZHEMATRAENTF—) (CLEZERFCHIT
» IRTE ¢ AFERFSERRIDEF CBI R0 Z 2 HCRIIIBUAN B LU REmM TN, AT AICEERENMIZ
SNTW%, (=EFlIRERESR)
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Cereals Wines Fruit %) J Processing/ @ Other protein Protein Units
Potatoes Othr.Cultures O Utilisation Cheese
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Sugar beets | Protected crops 5 Milk/yoghurt Sugar Units
Oilseeds Natural- o Food Eqgs Starch Units
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Cattle fattening Broilers ota oc Baking flour Calories

HPfSwiss Confederation‘s center of excellence for agricultural research(Agroscope), Economic Modelling and Policy Analysis HPLDAD>O—R)
<https://www.bwl.admin.ch/bwl/de/home/themen/lebensmittel/nahrungsmittel/anbauoptimierung/potenzialanalyse.html>
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g e o R e | @ Other products g
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% Butter/Cream (193) Fat units | B ButterCraam é
§=3 | O Edible oil P Temporary leys (96)
2,500 | O Autres protides §
Edible oil {407} 2,340 kcal (77.6 per cent) | & cheese —
ARl drnbs (40— | = O Tem
| ' . porary leys
Butter/Cream (399) | & Milkrfogurt Temporary leys (133) Vegetables (33)
Edible oil (128) | @ Bogs
2,000 - Chesse (181) Chocas (106) Protein units | @ Poultry 300 - STafe maize {7] @ Other crops
_ | & Pork Oilseeds (42)
Milk/Yogurt (203 i
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Vegeiahles (39} Vegetable units | @ Rice o
Pire 1= | @ Potatoes 100 - ;
- \w{% 5 - Bread grain (185) o Potatoes
500 Pasta (107) ?
Baking flour (781) Starch units | O Baking flour ® Feed grain
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0 0

Current situation

Analysis of potential

Current situation

Analyse de potentiel

HiFf) Ali Ferjani, Stefan Mann, Albert Zimmermann, (2018) "An evaluation of Swiss agriculture’s contribution to food security with decision support system for food security strategy", British Food
Journal, <https://www.bwl.admin.ch/dam/bwl/de/dokumente/themen/lebensmittel/artikel in british food journal.pdf.download.pdf/British%20Food%20Journal.pdf>
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(&) IR TEEVESAIEYADGAMSARIIT YA M LDBZEM FICRUE

B GAMS | .

Products > Documentation~ Download ~ Consulting Services Support  Sales~  Community ~  About Us ~

Ordering and Pricing Information - fullist = compact s

All prices shown are valid as of January 01, 2023 and supersede in full any previous prices. Prices shown are for perpetual, named user licenses, to be used
on local PCs and workstations. Please contact us at sales@gams.com for machine based licenses.

GAMS Modules

*$¥Tﬁl7\%ﬁgg§:j7\wﬁi Perpetual Named User License

GAMS [ BASE
= This is a required module for all GAMS installations.
= Includes the GAMS language compiler, Application Programming Interfaces, GAMS Studio, and many other utilities.
= All other modules and solvers are included in the system and can be used with size limitations. To remove those $3,500
limitations, you can purchase licenses for individual solver components listed below. For more information refer
to our Solver Manuals.

GAMS/MIRO Connector

3,500

GAMS [Secure 53,500

(=] |

HFT) https://www.gams.com/sales/pricing_regular/
14
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HiFT) European Commission ” Unveiling diversity in agricultural markets projections: from EU to Member States”, Joint Research Centre, 2017
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Graph 3.4: Development of prices for agricultural products in Germany from 2012 to 2032 in euros per tonne EU Commission for selected animal products in euros per tonne
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1) Rohmilchpreis kalkuliert.

HFf) HaB M, Deblitz C, Freund F, Kreins P, Laquai V, Offermann F, Pelikan J, Sturm V, Wegmann J, Witte T de, Wistemann F, Zinnbauer M (2022) Thiinen-Baseline 2022 - 2032: Agrarokonomische Projektionen fiir Deutschland.
Braunschweig: Johann Heinrich von Thinen-Institut, 126 p, Thiinen Rep 100, DOI:10.3220/REP1667811151000
<https://www.thuenen.de/media/ti/Verbundstrukturen/Thuenen-Modellverbund/Thuenen-Baseline/Thuenen_Report_100.pdf>
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*4:Supply calibration®l#I2&F(FArable and grass land, Feed requirements (energy, protein, fibre, min/max of certain feedingstuff etc.) ,per animal type, N,P,K balances, Set-aside obligations, Milk quota C&%.
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Figure 38: Dual analysis of changes in pasture area (intensive and extensive) in a scenario
removing the CAP greening components
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Table 3.1: Development of land use and production in German agriculture AR
Baseline 2032
2010 2016 2018-20 vs
2032 2018-2020
Unity Absolute %
Land use HFEES (2018-2020) SAEESEOHBE TR (2032)
Cereal 1000 ha 6 587 6400 6193 6317 2
Wheat 1000 ha 3298 3216 2997 3062 2
Barley 1000 ha 1641 1600 1680 1735 3
Rays 1000 ha 627 606 598 599 0
Oilseeds 1000 ha 1486 1335 1038 1089 5
Potatoes 1000 ha 254 238 266 256 -4
Legumes and root crops 1000 ha 718 742 821 837 2
Sugar beets 1000 ha 364 340 403 410 2
Silomais 1000 ha 1859 2111 2346 1518 -35
Otherwise. Field fodder 1000 ha 750 677 634 618 -3
Decommissioning 1000 ha 245 245 356 752 111
Animal husbandry
Rindvieh file 1000 5t 12772 12624 11630 11111 -4
Milkers 1000 5t 4191 4293 4011 3942 -2
Suckler cow husbandry 1000 5t 717 676 639 GE9 3
Milk delivery 1000t 30051 32210 33110 35794 S
Meat
Beef and veal production 1000t 1221 1144 1116 1071 -4
Pork production 1000t 5488 5577 5243 4320 -18
Pﬂl..l'tl".' meat pfﬁducﬁnn 1000t 1 4(]4 1 544 1 ED{] 1 :’DS _" £} Thinen-institu, 2000 2 Thdnen-lnsiibut, 2020
Source: own calculations with RAUMIS (2022). {in kg Milch pro ha LF) lin kg Milch pro ha LF)

klginer als 100

kleiner als  1.000

1.000 bis unter 2.000 100 bis unter 250

2.000 bis unter 3.000 250 bis unter 400

. 3.000 bis unter 4,000 . 400 bis unter 550
@ eoreras 4000 @ eroter als 550
source: own calculations with RAUMIS (2022).

HFf) HaB M, Deblitz C, Freund F, Kreins P, Laquai V, Offermann F, Pelikan J, Sturm V, Wegmann J, Witte T de, Wistemann F, Zinnbauer M (2022) Thiinen-Baseline 2022 - 2032: Agrarokonomische Projektionen fiir Deutschland.
Braunschweig: Johann Heinrich von Thinen-Institut, 126 p, Thiinen Rep 100, DOI:10.3220/REP1667811151000
<https://www.thuenen.de/media/ti/Verbundstrukturen/Thuenen-Modellverbund/Thuenen-Baseline/Thuenen_Report_100.pdf>
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HFT) Ehrmann M (2017) Modellgestiitzte Analyse von Einkommens- und Umweltwirkungen auf Basis von Testbetriebsdaten. Braunschweig: Johann Heinrich von Thiinen-Institut, 250 p, Thiinen Rep 48,
DOI:10.3220/REP1493970811000 < https://literatur.thuenen.de/digbib_extern/dn058604.pdf >
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FARMIS Base yearOBHT KRV /INS A= ELL T D@D

max Z :ZPJ-YJ' _ZC;'X; "'ZX;' * sub, _ZruUu _Zr]-‘Vv _Zrde _Z?}LJ —Zé‘,-X,- —0,52&)1.)(!.2 , where Yj,Xr.,sub,.,U
j i i u v d { i i

Indexes

n Operational Groups

j Inde Index for the products

i Index for the different production processes Index of plant

v Index of plant nutrients (nitrogen, phosphate, potassium, lime)
d Index for quota products (milk, sugar)

[ Index for the type of land use (arable land, permanent pasture)
¢ Index of Crop Production Processes ¢ € i

"Em" Element for energy corn cultivation "Em" € ¢

t Index of Animal Production Processes t € i

m Index for farm groups within a trading regionm € n

a Index of time spans according to KTBL

u Labour Force Index

u Non-permanent labour force index

u” Non-permanent labour force index u”’ € u

Z Index of juveniles

Variables

Xi Extension of the various production processes

Yj Sale of products

Uu Extent of manpower required

Vv Total quantity of individual plant nutrients from mineral fertiliser
Qd Amount of milk and sugar quota leased or leased

Ll Amount of leased or leased area

Tua Labour input in the respective period

Wj Products used in-house

u?

Parameter

pj Product Pricing

ci Procedure-specific costs

ru Wage and opportunity costs

TV Fertilizer costs

rd Rental prices for milk and sugar quotas

rl Rental prices for agricultural land

subi Procedural subsidies (e.g. direct payments for premium area)

legc,"N" Extent of nitrogen bound by legumes in crop production processes
; Slope of the marginal cost function (see Annex 2.1)

0; Linear part of the additional cost function (see Annex 2.1)

bl Scope of the property area

n a Coefficient determining the maximum proportion of non-permanent
workers

0;Time span-independent work requirements of the procedures

@ia Coefficient of labour requirements per procedure and time span

va Distribution of the total working time requirement over the individual time
periods

ytz B Demand for young animals or delivery of young animals of animal
production processes

iv Nutrient requirements of plant-based production processes

ptv Amount of plant-available nutrient supply from animal production
processes or from energy maize

€ ij Process-specific yield

Lregl Extent of area within a commercial region for agricultural land

¥ Constraints(COWT(FEIZ, 5F#l(EThunen Institute “Model-based
analysis of income and environmental impacts based on test farm data”
<https://literatur.thuenen.de/digbib_extern/dn058604.pdf> pp.12-15%Z =82
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(%) FADNDT—HIN—ADA A—

C, Select dimension

8 Types of Farming

14 Types of Farming

Economic Size

Year

Member State

Renion

O, Select standard result

(S5F715) Forestry and wood processing (€)
(5§ 728) Contractual work services (€)
(S§725) Agritourism (€)

(5§ 758) Total specific costs for OGA (€)

(SE447) Agricultural land (Effarm
—
— —
(SE448) a ding stasfliing timber (£.

.
(S5F462) Intangible ass%}‘a’m}

(5F332) Veterinary expenses (E/farm)

(SE76E) Milk processing specific cost (€/farm)

(5§ 7686) Cows milk processing specific cost (€/f.
(Sk778) Meat processing specific cost (€/farm)

(5§ 78E) Processing of animals and animals’ prod.

(SE718) Processing of crops (€/farm)

Build and view your report

rows to columns section.

8 Types of Farming Q

14 Types of Farm... Q

Economic Size Q

. RYIEBIESZIL—2aVETNVICRBAE &>SI1L—-230FT VO

JE

G®FARMIS (3/4)

Values

(SE34@) Machinery & building
current costs (€)

(SE365) Total external factors

(€

(SE@18) Total labour input
(awWU)

EEC

Build your report by selecting a theme from a drop-down list “Predefined Reports by Theme" above or select dimensions and standard results from the lists on the left. Drag and drop to move dimensions or standard results from column to rows or

(SEB®26) Arable land (ha)

(1) Fieldcrops

mBBIDREERE

{2) Horticulture

(3) Wine

(28) Specia

ist COP

5t other fieldcrops

HED

ist horticulture

istwine
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3) 25 686 - < 56 898 EUR
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B6BEBEUR =

5) 162806 - < 58
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1) 2 Bb - = 8 8¢
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B) 25 606 - <
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2) 8 688 - = 25 686 EUR

=

=
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HA) European Commission Ulj‘*j’f|\<https://agridata.ec.europa.eu/extensions/FarmEconomyFocus/FarmEconomyFocus.htmI>
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3—1. RAVIEHIIESZIL—-2aVETNCERBHAET &SI1L—-2a0ETINDFH#M GFARMIS (4/4)

(2%) REBROFZEZTHL, FRBOEEREDFOEZZE

KEITB>Z1L -3 %EhI S

FARMISICE B2 —2aViER (—EbkiR)

E{EL. RBERAZER

Figure 3.8: Development of profit plus personnel costs per worker by type of holding (in real terms, 2020
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Source: own calculations with FARMIS (2022).
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Figure 3.9: Allowances and subsidies as a percentage of gross production by type of holding
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Source: own calculations with FARMIS (2022).
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HFT) HaR M, Deblitz C, Freund F, Kreins P, Laquai V, Offermann F, Pelikan J, Sturm V, Wegmann J, Witte T de, Wiistemann F, Zinnbauer M (2022) Thiinen-Baseline 2022 - 2032: Agrarékonomische Projektionen fiir
Deutschland. Braunschweig: Johann Heinrich von Thiinen-Institut, 126 p, Thiinen Rep 100, DOI:10.3220/REP1667811151000
<https://www.thuenen.de/media/ti/Verbundstrukturen/Thuenen-Modellverbund/Thuenen-Baseline/Thuenen_Report_100.pdf>
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3—1. RYIEHIFZSZIL—2aYFTMCRBAE &FSI1L—-23a0FT)N0OHH OGTIPI-CAL (TYPICROP) (1/2)

TIPI-CAL (TYPICROP) (&, =xEES (B{F) THIEBBUR, Filth A ThEER
D> FUAD L ERLEBZ Rk

» agri benchmark Network : R -E=/\U1—F1—>OFEBEFIAENIRERBEFE. 7R (T- £EE. FRIRZECHEHRNLRIFEFRYNI—-T
» EERROERSBEENOFESZIL-23VICBERAINS (EUD Greening policy’ MBRSNIZROERIBADFE(CBT 3331 -23> &)

> BFIREFEIOEIEL. SFEOMISEDORESELLT RN —DTA—hR)
=TS DL CEDIEMRBESEBR(C D\ TOHEITD

agri benchmarky—% BT TR, B EOESEE R S ORI S LA DS

= | 2
RE0H7ILARIRE) / DS BET BN I~V EATS EE L
Standard Typical Farms | Productionand Whole Farm Level —| International Comparison
Operating ——|Annual Update accounting model — Enterprise Level Analysis of all para-
Global — Pure simulation - Factor analysis meters for all farms
Procedure b ‘ i
Database additional modules Performance Applied

agri benchmark network®
F—ANEFE+BIFAE

Benchmarking

for cost analysis
: Ranking-Tools

Productivity
Profitability

data management

&
TIPI-CAL Model

bl
Methodical and

Farm Level Results
Calculatory Process

Data Baseline Benchmark Results

Relative, dependent and

absolute determinants

Multivariable Effects

|_ Relative excellence

Practice Changes
and Scenario
Calculator

Dynamic
interrelations

Multivariable

at all Farm Levels
Analysis of Changes

for all Determinants

of the scenarios

Comparison of all
Farms and Scenarios

Changes — Before-after Comparison Before-after Comparison

> REDNR-RIA>DSFIALL TEE(ESNZI R TOAEIIEY, REEHI. #ExT
HNGA—F—ZZEEL, BEH. INTOBES FEESATACOVT,
LEESTIARER - DEIT,
> DATOCITE, INTOSFUAZIBE(ICLERL. FEQHMEN R RS
(SOPTEH LIz Typical Farm”) (22WT, EORBZRNMEXIHICENT
VBNEHFTELIZ, Ffe. BIBEAICELMFEDS FIARELLEZITI.

HFR) agri benchmark network Webt 4 2T} Chibanda, Craig, Katrin Agethen, Claus Deblitz, Yelto Zimmer, Mohamad. |. Almadani, Hildegard Garming, Christa Rohlmann, Johan Schiitte, Petra Thobe, Mandes Verhaagh, and et al.
2020. “The Typical Farm Approach and Its Application by the Agri Benchmark Network” Agriculture 10, no. 12: 646 3EYYER. https://www.mdpi.com/2077-0472/10/12/646>
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(%) TIPI-CAL (TYPICROP) ¥7)NZ8sRALLIEIZYS3>Y 21 —33>60)hEE
(HWKRIEEAF/AFTII—-Dd)

TIPI-CAL insert.xslx,

with Q and INP

Whole farm level

Climatic conditions

50il type

Fuel/electricity consumption

Crops&Forages (per crop)
Land inputs {fertilizer, lime)
Land use and management
Previous use/management
MNutritional charactenstics

EM-fin.xlsm averages for animal categories, coefficient assignment, emission
3 calculation and results presentation.

All emission-related calculations take place in the EM-cc (EM-fin) file:
data copy&paste from farm files, data aggregation and weighting the —|

EM-cc.xlsm

Bought-in feed (per feed)
Mutritional characteristics

Emission calculation
based on IPCC
methodology and

coefficients (2006 & | puternal databases

Cow-calf (per mob and
animal category)

Feeding situation

Manure management
Bedding material

| Working hiours (draught)

Finishing (per animal group
& feeding period)

Feeding situation

Manure management
Bedding material

\Warking hours (draught)

2019) with CO, footprints,
t e.g. FeedPrint

o

Results in CO, equivalents or specific gases (CHy, N3O, CO;),
expressed in total or emission intensity

Per animal category

..Mature herd: Cows, cull cows, bulls

..Calves

..Fattening (f/m): x-12 months, 12-24 months, >24 months
..Replacement: x-12 months, 12-24 months, >24 months
Per product (kg LW added, ...)

Per ha of cultivated area

Per farm [ enterprise

CHa :

) , ! -
Emissions from animals :. ..................... ,Y i __Fuel & electricity

A L W Manure management

i

| |

! i

I i

E i_ Bu_ungtl ‘ Emissions r'rum.z-turage and application :

E L infeed © : b CHy & A1 I .

:___:::_'::::::::::::___;____________________"!'_______ | Synthetic !

: Managed land A e ilize :

1i Emissions from soil management |{ Sequestration | ' --------------- = :

: N.O & CO, qo €0, 3i  Lime | iS'y'stern boundaries: on-farm production

HP) Guideline for emission data collection with the TIPI-CAL <http://www.agribenchmark.org/fileadmin/Dateiablage/B-Beef-and-Sheep/Tutorials/EM_TIPICAL_Guideline.pdf
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