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WIFOR Infroduction to INCAP (1): n
Motivation for developing INCAP

= Understanding the impact of climate change:

e ON society ‘/
o at the farm level in specific regions and production systems ?

= Objectives:
o Gain better insight into the costs of climate change arising to farmers
o Develop a data set suitable for

- modelling

- communicating the effects of climate change at the
micro-economic level



WIFOR Infroduction to INCAP (2): n

Scope and tasks involved

= Scope of INCAP:

a multi-purpose cost data set accounting for ...

o all important plant and livestock production activities in Austria
o specific attributes of each activity

o an exiended period (from the past into the future)

= Tasks involved:

Replace
Define Review Sele:; Ctlzia’ra explicit <.iata Testing R
scope and available develo by functions and nation
structure* data P validation
INCAP (where
possible)

* activities, gross margin components, atiributes, time, area
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The concept of gross margins

= Concept:
o Revenue - variable costs = gross margin

o Gross margin: amount available for covering fixed costs + income

= Advantages:

common usage

farm records

benchmarking possible

no/little distortion through fixed costs

= Disadvantages:

o depending on the purpose (analyse the past, plan for the future ...)

o no uniform concept regarding the considered cost items

o detailed data required

o understanding of the underlying system required to allow benchmarking
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Infroduction to INCAP (4):
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Primary data source used: ‘Internet Gross Margins’

tartseite ilfe temap nglish ogin Ko kt
(A fw] i e BUNDESANSTALT FOR: /1

LEBENSWERTES

GSTERREICH AGRARWIRTSCHAFT ./ /iafi s 1 s 70 £

Startseite > DATEN UND FAKTEN > IDB Deckungsbeitrdge

IDB Deckungsbeitrage und Kalkulationsdaten

Rechenprogramm, Kalkulationsdaten und Hintergrundinfo zur Kalkulation der Wirtschaftlichkeit landwirtschaftlicher

Produktionsverfahren.

Die Anwendung Internet-Deckungsbeitrdge ist durch Kooperation mit der LfL Bayern entstanden und wird schrittweise erweitert.

Zu beachten: Bei Arbeitspausen iiber einer Stunde gehen die bisher gespeicherten Daten verloren!

Sollten Sie Unstimmigkeiten oder Fehler entdecken, sind wir fir Hinweise dankbar. Ansprechpartner ist Ing. Dipl.-P&d. Siegbert Linder

(E-Mail: idb@awi.bmlfuw.gv.at, Tel.: 01 8773651-7496).
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Tierhaltung

konwventionell

Getreide EiweiBfriichte
Winterweizen Futtererbsen
Sommerweizen Ackerbohnen
Durum Sojabohnen
Wintergerste

Sommergerste

Treste Hackfriichte
Fopulationsroggen

Hybridroggen Zuckerriben
Hafer Speisekartoffeln
Kdrnermais Starkekartoffeln

Zwischenfrucht/

Olsaaten Stilllegung
Winterraps Zwischenfruchtbau
Hybridraps Brache

Sonnenblumen

Markefruchtbau

_hiologlisr?.h‘_. J \ ;"

Rinderhaltung Schweinehaltung

Milchkuhhaltung Ferkelerzeugung
Kalbinnenaufzucht Schweinemast
Stiermast

Mutterkuh Einsteller-

produktion

kor_l!éntluﬂ‘ell

Ackerfutterbau

Silomais
Maiskur nsilage

Grinland

Grassilage

Grassilage Hangneigung 25-35%
Grassilage Hangneigung 35-50%
Bodenheu

Bodenheu Hangneigung 25-35%
Bodenheu Hangneigung 35-50%
Bodenheu Hangneigung gréfer 50%

Tierha_j‘j:unbﬂn

biologisc'ﬁ

Getreide EiweiBfrichte

Rinderhaltung

Livestock activities — available:
Dairy cow and milk production
Heifer rearing
Bull fattening
Suckler cow and beef calf production
Piglet production
Pig fattening

Livestock activities — under development:
Sheep
efc.

Livestock-related acitivities — available:
Maize silage
Grass silage
Hay

Link to Internet Gross Margins application
(publicly accessible):
http://www.awi.bomlfuw.gv.at/idb/default.html
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Scope and structure

INCAP consists of

el 2 activity groups.
Plant production Livestock
activities activities <
Activity groups

(INCAP.p) (INCAP.I)
Cereals, oilseeds, protein Dairy cow and milk prod.,
Crops, root crops, catch heifer rearing,
crops, fallow land, silage, hay, bull fattening,
vegetables, fruit, wine suckler cow +beef calf prod., <

piglet production, Activity types

pig fattening
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Infroduction to INCAP (6):
Scope and structure

AW i

Gross margin
components

Revenue
(e.g. milk, meat)

Variable costs

(e.q.

replacement,
reproduction,
feed, health)

Capture
heterogenous
management

systems

Activity
Attributes Time
Attribute types Past/Present
(e.q. Future
farming system,
replacem. type,
reproduction
type, feed)
Capture
heterogenous 5 CC:DTUFG ’r
mgnggemenT eve opmen
systems over time

Aread

Austria
Provinces
Communities

Allow spatially-
explicit analyses

Each activity
has at least
3 dimensions.

é
Dimensions

&

Differentiation
within the dimensions

é
Purpose
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Example:
,Suckler cow and beef calf production’ activity

Fleckvieh suckler cow and calf

(Source: Humer (2014): Diplomarbeit
Kélbersterblichkeit, LFZ Raumberg-Gumpenstein)
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Suckler cow activity (1):
Activity-attribute-combinations

Activity ‘Suckler cow and beef calf production’

Afttribute groups: Farming system: conventional, organic
attribute types Heifer replacement: reared, bought-in
Reproduction type:  artificial insemination (Al), bull

Calf type: fattening, slaughter

Forage type.: silaget+pasture, hay+pasture,
silaget+thay+pasture

Slope: 0-25%, 25-35%, 35-50%

- large number of 144 unique combinations in a single period

activity-attribute
combinations (and more if further dimensions and/or attributes are added)
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Suckler cow activity (2): AIW]E
Gross margin calculation scheme

Revenve

Variable costs

Gross margin

Component Remarks

Calves Complementary products

Cow

Dung and manure

Heifer replacement excluding:

Concentrate, minerals = CAP payments

Forage » faxes

Health, hygiene , ,

Reproduction Including:

Litter " COW

Water, energy " calves L .
Machinery = proportion of heifer, if applicable
Other = proportion of bull, if applicable

= [osses (cow, calves, heifers)

in EUR/cow/year
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Suckler cow activity (3):
Selected basic information

Reference period

Calves produced

Weaning

Calves sold

Calf weight, fattening
Calf weight, slaughter
Cow weight, slaughter

Cow replacement rate

Reference period

national average of 5 years (2010-2014)

0.90 calves
(393 days calving interval , 2.5% twin births, 5.0% losses)

at 7 months

if heifers reared: 0.73 calves if heifers bought in: 0.90 calv.
(0.45 male, 0.28 female) (0.45 male, 0.45 female)

male: 290kg, female: 270kg live weight
male: 250kg, female: 220kg slaughter weight
319 kg slaughter weight

if calves sold for fatteining: if calves sold for slaughter:
16.8% (= 5.9 years) 15.9% (= 6.3 years)

national average of 5 years (2010-2014)
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Suckler cow activity (4):
Revenue 144 combinations in the reference period (avg. 2014-2014)

Revenues 1450
000000000 oHeifRear Bull
= for 144 suckler cow | | 1250 00400800 48 . ifrear Al
activity-attribute @ HeifBuy. Bull
combinations, 1050 O HeifBuy. Al
. , 000048004 t
= N Austria, 350 _%_8_0_8_8_0 8 g_o Heifer
= in a single period ¢ ¢ ¢ replace-
ment
(OVg. 2010-201 4), 650 Repro-
= excl.tax and duction
450 t
CAP payments, e
= EUR/cow/year 250
Source: Own figure, 2016 50
N W oumwm gou umowmmoi unmouuommo umunoumuo(unwmouwumungo umun o
R A RN e e B T RN I e M A R T R R I I R e SR I S T IR
3 forage mixes: 2 FanFdnFdngangdngdogangdngdodongsnesn gy
T o@D gD GgADG DA gNAGANGANAGRD G RN G AN G AN g AaD opet
= Pasture + Grass o [FAHFLULFLELFALZLLT 2L FESFNLF 2L FES FEL T E L <
EE Irr.lmIgmLDSLLBImmIgmUS(gImmIngS&Iruru::%ru@@!n Foragetype(/u)
siloge + Hay > 2552352238835 235358323883552355R2388352%5858a8 (pasture, grass
ﬁggguﬁﬂﬁﬁﬂﬁgg%ﬂﬂﬁuﬁﬂﬁggﬁﬂﬂguﬁﬂﬁgggﬂﬂ%'ﬁ'ﬂ silage, hay)
(50:40:10) g & agggsgrsetaLgggrLeTeLggsrEe Tk
v W 0w vl W W mn
= Pasture+Hay £88 g 88 c 8 8 SN
50:50 .
( ) Conventional. Conventional. Organic. Organic. <—Farming system
= Pasture+Grass Beef calf for fattening Beef calf for slaughter Beef calf for fattening Beef calf for slaughter <—Calf type

silage (50:50)
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Repro-
duction
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replace-
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Forage COSIS for 144 combinations in the reference period (avg. 2014-2014)

activity-attribute
combinations,

= for 144 suckler cow
= in Austria,

= in a single period

Forage costs
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(avg. 2010-2014),
= excl.tax and

CAP payments,
= EUR/cow/year
Source: Own figure, 2016

(50:40:10)
= Pasture+Hay

(50:50)
= Pasture+Grass

= Pasture + Grass
silage + Hay

3 forage mixes:

14

<+—Farming system

<+—Calf type

Organic.
Beef calf for slaughter

Conventional. Organic.
Beef calf for fattening

Beef calf for slaughter

Conventional.
Beef calf for fattening

silage (50:50)
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Suckler cow activity (6):
Gross margins for 144 combinations in reference period (avg. 2014-2014)

Gross margins 450
# HeifRear. Bull
= for 144 suckler cow 400 ¢3¢ . o HeifRear. Al
activity-attribute 150 *5 3 s @ HeifBuy. Bull
combinations, 8e a : tas 88 58 OHF'fB“V' "
= in Austria, 0 T * s o) 8 568 8 er
. . . 8 a c elrer
" INda smgle perlOd 250 o $ s 3 replace-
_ 2 ment
(OVg. 2010 20]4), 00 L.g o 2N ¢ $ Repro-
= excl. tax and 88 aa oo 8 s¥e o duction
CAP payments, 150 8 o A ®n6p type
= EUR/cow/year 000 _ 0
100 I o)
Source: Own figure, 2016 50 P
|.n|.nommommommommommom:mommommommommommo
T (Db 3mSR b S Eb D b S ] bI SR Al DA S| Bk |S| A b S0 b S| A b
v = = = = = = = = = = = =
Payment for SRR EEE R R e e i e
organic farming: 2 9ccBggBfggdgodggBagidiccdagRgsieglggigg
' S BRI EBE SRR EGEEG RS EERRG R SR8 R < roaetpe ()
EUR 225/ha R R R e B R E EEEEEE L
T Enalsw9ndITITENRS o= o nn s unnIITE0N 60N silage, hay)
grassland gggreftasgggeafrangegeafeaagggrifeae
wn 7] w |l W
Source: AMA Merkblatt Ey £38 212 K
OPUL 2015, 25.03.2015 N |
Conventional. Conventional. Organic. Organic. <—Farming system
Beef calf for fattening Beef calf for slaughter Beef calf for fattening Beef calf for slaughter +Calf type
In this example: i
ca. Tha/cow See next slide: time series for 1 specific activity-attribute combination
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Changing parameters

Activity: 1,200 1 057
Suclélerfow and beef calf L 000 '¢ 957 959
production : 517 * o e
800 B i

Atftributes:
= farming system: organic 600
» calf type: for fattening
» heifer replacem.: heifer rearing 400
= reproduction: bull
= forage type: pasture+grass 200 -

silage+hay

(50:40:10) 0
= slope: 0-25% .
. ech:)Iuded' CAP payments 2 Reference scenario Meat oufput: -10% Meat output: -10%

' Fax ' 05 (avg.2010-2014) Forage costs: + 10%
< 0
u o >~
Euro/cow/year 2 m Other variable costs Forage costs
0 Gross margin ¢ Revenue total

Source: Own figure, 2016

16
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Suckler cow activity (8):
Time series for 1 combination in the reference period (avg. 2014-2014)

Indices used are preliminary!

17
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Summary and discussion
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Backup slides
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Example:

Selected basic data in suckler cow activity

Kennwerte des Produktionsverfahrens

Hinweis: Die Einheit "Kuh" beinhaltet die Mutterkuh mit den Einstellern und ggf. den anteiligen Deckstier und/oder die
anteilige Nachzuchtkalbin. Das Ausmdsten nach dem Absetzen muss im DB-Stiermast bzw. DB-Kalbinnenmast ﬂ berechnet
werden.

Umfang der Berechnung: Mutterkuhhaltung @ mit Nachzucht ' chne Nachzucht

Gesamt-AKh/Kuh u. Jahr: g  25.0

rKuh
Gewicht der Mutterkuh: &3 650.0 kg Zwischenkalbezeit 393  Tage
durchechnittliche Mutzungsdauer der Mutterkiihe: 6.0 Laktationen

Bestandsergdnzungsgquote: Q 16.8

Art der Besamung: ") kiinstliche Besamung @ Matursprung
Yerhaltnis Deckstier zu Mutterkihen: 1 zu  20.0

rNachzuchtkalbin
Erstkalbealter: 30.0 Monate Verlustquote: 2.0
Zahl der Nachzuchtkalbinnen: &)  0.17 je Kuh und Jahr

~Kalb/ Einsteller
Geschlechterverhaltnis Kalber: 50.0 % mannlich, 50.0 % weiblich
Anteil Zwillingsgeburten: ﬂ 2.5 % K&lberverlustguote: ﬂ 5.0

Einsteller/Jungrinder je Kuh und lahr: erzeugt: 0.9 ﬂ verkauft: 0.73 a

Wermarkiung der verkauften Einsteller/Jungrinder: a

Einsteller Absetzalter: ig) 7.0  Monate
mannlich: 100.0 % Einsteller, @-Gewicht: 290.0 kglG
weiblich: 100.0 % Einsteller, @-Gewicht: 270.0 kg lG

Jungrindfleisch Absetzalter: i) 11.0 Monate
mannlich: 0.0 % Jungrinder, @-Gewicht: 250.0 kg SG 60.0 % Schlachtausbeute
weiblich: 0.0 % Jungrinder, @-Gewicht: 220.0 kg 5G 58.0 % Schlachtausbeute

Gewichtetes Absetzalter: 7.0 Monate
Geburtegewicht: 40.0 kg

20
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Dissemination

AW i

How to work with INCAP?

Source: Own figure, 2016

How to make INCAP
available to the public?

= User interface

= Data protection/
anonymity

= etc.

Step 1:

Spread-
sheet

Step 2:
GAMS

Step 3:

Spread-
sheet

» Compile and update data

» Specify scenarios and assumptions

* Define model

* Check model file for accuracy and completeness (automated)
* Export model input file as a text file (automated)

* Import model input file
* Run model
» Generate results file as a text file (automated)

* Import results

* Check imported file for accuracy and completeness (automated)
* Analyse results

* Revise data, scenarios and assumptions

21
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Difficulties encountered

= Few suitable (published) sources available

= Dataissuves:
o missing data (e.g. no reliable producer prices for organic crops, no Austria-specific data)
o data quality (e.g. methodical changes such as change in time series)

= High level of aggregation in most sources
o e.g.regarding production conditions, management variants, areas

= Differing approaches/breakdown of costs

e e.g.variable machinery costs in the Internet Gross Margins
(= principal source used for INCAP)

= Technical issues

22
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Validation:
Aspects and approach

= Aspects to be validated:
o Activities considered
o Gross margin components considered and numeric level of costs
Attributes considered and numeric level of costs
Cost development over time
Consider differentiation by area?

= Approach:
o Observed data
o Farmrecords
o Functions
o Planning data
o Expert opinion
o Other?

23
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Each activity
Activity has at least
3 dimensions.

° ° o é

Cost items Attributes Time Area Dimensions
Seeds/prop. material ~ Affribute fypes: Past/Present Austria <«
Machinery Farming system . e
Cle.o ning Tillage system tf:er illf;?\rte:ri:glc:ﬂnal’rr;
Drying Labour type set's (|NCAF; p)
Storage Climate type dimension.s
Insurance Plant prot. intens.

Capture Capture
heterogenous heterogenous Lapide Allow spatially- <

development

production production over fime explicit analyses Purpose

conditions conditions

24
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Note the high degree of differentiation.

Example:

Combining activities
30 plant production actlivities

with some of the attribute groups [no. of attributes] mentioned above:

field size [2],

farming system [2],

tillage system [2],

labour type [2],

climate type [2],

plant protection intensity [3]

equals a large number of unique activity-attribute combinations.

2,880 unique combinations of plant production activities in a single period.

25
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Example:
Beef cattle production, average 2010-2014

— 700 Q
T
£ ° a HighPPI. OwnLab
+ 650 ,i'i = I a HighPPL. HirLab
17 A 2= 8= ®
8 600 - - MedPPlI. ijnLab
P / - 2 e MedPPl. HirLab
_’:‘é 550 A - - — LowPPI. OwnLab
< See case study: = LowPPI. HirLab
2 fime series for 7Y
8 500 - specific activity- p N
2 attribute combination plant
450 = = . = = = = i protection labour
52| 8 - >2| 3 52| & - >9| 5 intensity type
SE TSES GE g2 TE TE GE g2
T T © 22 20 8% o 2 2| 2 Pqclimate | Attributes
v ) Q O ) ) O O _
o o © <4 tillage system
Conventional farming Organicfarming farming system
\
Fig. 1: 1:\/:o:r10:kgl:e:<zczszrg E(Er: ATEE E:E):rrzkslz\bibb:s'q‘_quoh’ry wheat, no straw recovery, cropland, field size:

-

Source: Own figure, 2015
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© Case study (1): R
Ganserndorf, a district in Lower Austria

- E&S
-

| WISIKOPDISKI 7 =
W Uary Ao !/

o Hirsepherg | T
enberg. ~ Waldenburg ©
'y I q}\ ot
o'}

- Source: Google Maps

Source: Wikipedia
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Case study (2):

AW i

INCAP resulis for quality wheat production

1.600
1.400
1.200
1.000
800
600
400
200

-200
-400
-600
-800

Euro/ha

2000
2001

2002

2003

2004

2005

2006

2007

™ <
o O O
RN & &

2008
2009
2010
2011
2012

On this slide, Baseline is the average for 2011 to 2013.

Baseline

60

S0

40

30

20

10

100 kg/hay

‘EEInsurance

Gross margins (€/ha)
for quality wheat,

yield for Lower Austriq,
conventional farming,
standard ftillage,
own+hired labor, dry
climate, medium plant
profection intensity,
excl. fax

EIMachinery  Variable

mmPlant protect.  cost

- items
waFertiliser

zSeeds

EmRevenue

O Gross margin
—--Yield (100 kg/ha)
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Changing yield and/or costs

1.000 T Quality wheat
882 882 production in
200 & L 2 Gdnserndorf
800 405 207 249 district, y |
(100%) . conventiona
700 ° (76%) (627) farming, standard
5 600 tillage, own+hired
< labour, dry
w500 - - climate, medium
400 - ~ plant profection
infensity, excl. tax
300 - -
200 - 0 Gross margin
100 - - BVariapble costs
0 - eRevenue

Baseline Yield: -10%, Yield: -10%,
(avg. 2010-2014)  Costs: +0% Costs: +10%

29
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Case study (5):
Comparison

Obseerd yield Yield variance (Basis: 2010-2014)
1.600 60 1.600 /\ / \ r 60
’ 1.400
1.400 1 \ / ® 50 / \ [\ ® 50
1.200
1.200 10 \ / 40
1.000 1.000 .
- . - 30
800 30 800 -

400 3 o0 - - 20 400 S e ~ 08 - 20
Ilﬁqulllll N : C | EEEm L 7II.|IOIIIIIIIIIIIII_IIII N o L o L ' u EEEN n :IIII
200 - = 0 200 e 0 0

0 - 0. !
T 5 - -10
-200 - 5 0 050 p 780 -200 -
___________ it - -20 - -20
-400 o -400
= - =30
-600 e 400 L - 30
-800 -40
O — NN M ¥ W VN OO — N®M W o Z -800 '400
o] o O © O o 0O 0O © 0 Q9O = = = = — — C = QO — N 0 < 0N 0V N OO 00 O — N O = w0 [ =
< o O O O O O O O O O O O O O O O = [9)) o] o O O O O 0O OO © OO 0O — — = — — — C =
p FESNNSRRAERSSRERRE 3 & £ RRERERECRRERRRRE&RR 3 2
5 o 8 o S 2
| o — =] O =
(NN} faa) —
On this slide, Baseline is the average for 2011 to 2013. 30
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INCAP and working groups results

Seeds Fertiliser  Plant prot. Machinery

Variable costs of quality wheat production in
Ganserndorf, avg. 2010-2014 - PRELIMINARY RESULTS

B INCAP Gdanserndorf
m AK Ganserndorf

mAM
m BN
mHL
mHO
m KO
m KR
m ME
= Ml
WN
WT
T

—

__ Districts of

Ganserndorf

Source: Records from working groups of the Chamber of Agriculture
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