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m Species|D scenario: sheep, goat & camelids

m Tools & technologies. available, suitable &
reliable

m ThelD pair: visual & electronic devices

m Cost models (in sheep):

e Direct non-return (ssimple) costs

e Case study: Regulation 21/2004 in Spain
e Cost-benefit model for NAISIn the US

mSecondary benefits. dairy goats, dairy sheep and
meat sheep

m Conclusions






Small ruminant & camelids | D scenario and constraints

Farm size
Milking

Coat color
Coat fiber

Skin thickness

Ear
Length
Thickness
Dirtiness
Behavior
Sheltering
Grazing
Tics
Fly worms

Large

Occasional
Usually white

W ool
Fine

Variable
Fine
Greasy
Chewing

Occasional

Fences
Yes
Yes

Goat

Medium
Usually
Diverse
Hair
Fine

Variable

Fine
Clean
Chewing
Usually
Bush
Yes

Yes

Camdlids

Medium
Occasionally
Diver se
Wool like
Thick

Medium
Fine

Clean

Biting
Occasionally
Desserts
Yes

Yes




Tools& Technol. for Small Ruminant ID: WORST 1/3

(A = age, V = visible, W = wellbeing, R = Reading, S=code size, T = tamper
retention; $ = expensive)

Constraint
Branding A- -W-R-ST
Painting A- -W-R-ST
Ear notching Yes -W-R-ST
Tattooing Yes -R-ST
Ear tags.
Metallic Yes -W-R-S
Plastic Yes -W-R-
Collar Temporary |Temporary RAG -R- -T
L eg band Temporary | Temporary NG -R- -TT
Biomarks:
Retinal imaging Yes Yes R
DNA Auditing Auditing R-  -$$
Electronic:
| njectable Yes Yes V- -$
Ear tag Yes Yes W- -$
Bolus Yes Yes A-V- -$
L eg band Temporary | Temporary NG -T-$




Tools& Technol. for Small Ruminant ID: WORST 2/3

(A =age, V =visible, W = wellbeing, R = Reading, S= code size, T = tamper

retention; $ = expensive)

Sheep Goat Constraint

Branding X
Painting X
Ear notching X
Tattooing Yes R-S-T
Ear tags.

Metallic Yes Yes -W-R-S

Plastic Yes Yes “W-R-
Collar 9
L eg band Temporary |Temporary [ NEE.-N.
Biomarks:

Retinal imaging

DNA
Electronic:

|njectable

Ear tag

Bolus

L eg band

Yes

Yes
Yes
Yes
Temporary

Yes

Yes
Yes
Yes
Temporary




Tools& Technol. for Small Ruminant ID: WORST 2/3

(A =age, V =visible, W = wellbeing, R = Reading, S= code size, T = tamper

retention; $ = expensive)

Sheep Goat Constraint

Tattooing Yes -R-ST
Ear tags.
Metallic Yes Yes -W-R-S
Plastic Yes Yes -W-R-
L eg band Temporary |Temporary NS -R- -T
Biomarks:
Retinal imaging Yes R
Electronic:
| njectable Yes V- -$
Ear tag Yes W- -$
Bolus Yes A-V- -$
L eg band Temporary | Temporary NG -T-$




Tools& Technol. for Small Ruminant ID: WORST 3/3

(A = age, V = visible, W = wellbeing, R = Reading, S=code size, T = tamper
retention; $ = expensive)

Goat Constraint

Tattooing (2"9) % Yes :: -R-ST
Ear tags.

Metallic (2nd) Yes :: Yes i -W-R-S
Plastic (2"d) Yes :: Yes -W-R-
Leg band (29) Temporary - | Temporary - % -R- -T
Biomarks:

Retinal imaging Yes R
Electronic:

| njectable (2) Yes =3 V- -$
Ear tag (1%) Yes :.: W- -$
Bolus (1%) Yes £ A-V- -$
Leg band (29) Temporary :: | Temporary :: W% -T-$



Impact of 1D devicelosses. “ThelD pair”

(Two better than one!)

A E C D E F G H I J K L
1 Identification device losses calcu‘lator:
2 Lossrate= 6,0% | _|
3
4 1 device lost 2 devices lost in the same animal
5 Year Fetained Lost Retained Lost  Per animal Unidentified animals
& 0 100,0% 0,0% 1000% 0,0% 0,0% 100% -
T 1 940% 6,0%" 995% 04% 0,2%
g 2 884% 116%  993% 0,7% 0,4% 90% A
g 3 831% 16,9%: 93 9% 1,1% 0.5% 80% -
10 40 T81%  219% 98 5% 1,4% 0,7%
11 5 734% 266% < 952% 1,8% 0,9% 70%
12 B 690% 31,0%: 97 9% 2.1% 1,1% 60% -
13 T B48%  352% a7 5% 2.5% 1.2%
14 8 B10%  390% 9772% 2.8% 1,4% 50% -
15 g 573% 427% 968% 3.2% 1.6% 40%
16 10 539% 46,1% 965% 3.5% 1,8% ¢
17 11 &506% 494% 96.1% 3,9% 1,9% 30% -
18 12 476% 524%  953% 4 2% 2.1%
19 13 447% 553%  954% 4 6% 2.3% 20% ~ 1D device st
20 14 421% 5?,9%: 95 1% 4 9% 2.5% 10% | w110 devices (st
21 15 285% 605% 94 7% 5,3% 2.6%
22 16 372% 628%  944% 5,6% 2,8% 0% —— T T T T T T
23 17 349% 651%  941% 5,9% 3.0% 0 5 10 15
24 18 328% 672%  937% 6,3% 3.1%
25 19 3209% 69,1%  934% 6,6% 3,3% Year
26 200 290%  71,0%  93.0% T.0% 3.5%
T

11% lossrate= 50.3% unidentified at yr 6
15% “ * = 62.3% “ D

Should both devices be of the same type or shape...?






| dentification cost models for sheep
Non-Return (smple) cost calculator

Sheep version




| dentification cost models for sheep

Non-Return (ssimple) cost calculator: info

A B C D]
’ Glossary
2 | ttem Title Description References
E Applicator prize (3} Unitary cost of equipment used for appliving an ID device (#1, #2: ear tag pliers; #3: bolus gun; #4, #5: branding irons; #5: Market prices: cattiestore.com, pbsanimalheath.com
O%r 9 tattoo outfit and numbers; #7: notching pliers; #2. biopsying pliers, #9: digital camera with eye probe). Suposed no cost (¥10).
G |Time for ID application (s) Unitary time taken to put in place an ID device by a trained operator according to an standardized procedure (#5: 1 min for hair Caja et al (195%), IDEA project (2003), Ghirardi et al. (2008}
clipping and cleaning, and 1 min for appliying each of 5 numbers) and using the adequate applicator (see E) in a special
management session (with all materials and methods available). f does not include time needed for restraining the animal (see
10 0)
H |Time for 1st static reading (s} Unitary time taken to read the code an ID device immediately before of after application on the animal (#1, #4, #5, #6. by sight; Caja et al. (1999}, IDEA project (2003), Ghirardi et al. (2006}
#2,#3, #10: handling a reader and scanning the animal, #7: sighting and decoding the number). Suposed no time (#8, #9). It
11 does not include time for restraining the animal (see O).
I [Time for Re-ID application (s} Unitary time taken to replace or re-makie a lost or unredable ID device with a duplicate code including extra time required to G. Caja, unpublished data

isolate the desired animal and to bring out materials (ID devices, applicators) and organize personnel for the task. ft does not
include time needed for restraining the animal (see O)

Jd  |Time for recording ID code (s) Unitary time taken to record an animal ID code: manually (S digits, 15 s} in a note book (#1, #4, #5, #6, #7) or automatically (12  G. Caja, unpublished data
digits; 0 s) in the reading device (#2, #3, #8, #10); or to record a number for bio-sample containers (#8). Time for #7 increased
Visual ear tag for de-codification
#

K  |Time to transfer codes to DB (8) Unitary time required to transfer a recorded animal ID code (5 to 12 digits) from the recording device to a special place in a data G. Caja, unpublished data
base: manually (#1, #4, #5, #6 #7, #3: 30 s/animal) or electronically (¥2, #3, #9, #10) after interfacing the reading device with
a computer (S min/no. animale).

L DB storage & management (S} Estimated as the cost of a computer per No. animals in the farm and vears of amortization (use = 1; do not use = 0), or the fee R Cronce, personal comunication.
charged by a service company (use = 1, do not use = 0) for data management and storage of animal ID codes. When a
computer is required for automatic reading (i.e. dynamic reading) the same computer at same cost per animal is used (see R
and Z).
M  |Data error rate (%) Rate of errors in animal data detected and reviewed as a percentage of total of animals recorded. ADAS (2005), Saa et al (2005), Ghirardi et al. (2006).
N |Analysis price (3} Unttary cost of analyzing a bio-sample (#8: DNA fingerprinting by a panel of =8 STR or =40 SNP), JF. Wedrano, personal communication
0 |Time for bringing & restraining (s}  Unitary time for restraining firmely an animal for applying an ID or an Re-ID device or for reading the ID device in an extra- G. Caja, unpublished data.
Freeze branding reading (any static reading done after the 1st reading). Not considered when a dynamic reading is performed
2 B Brand inspection ($) Fee charged for brand inspection by the govern services (use = 1; do not use = D).
A B c Q Handheld reader price (5) Unitary cost of a handheld reader with stick antenna, keyboard and internal memory storing the read animal ID codes in static  Market prices: pbsanimalhealth.com, cattiestore.com.
D aEEIicalors & readers conditions (animal restrained).
Eear tag pliers B Stationary reader price (5) Unttary cost of a statienary reader with 1 frame antena, cables or wi-fi conexion to a computer to read the I codes of animals Market prices: pbsanimalhealth.com, cattiestore.com.
8 in dynamic reading conditions (animals passing through a race-way at < 3 mis). Computer cost not included.
I S |Dynamic reading efficiency (%) DRE = (ID devices read/ID devices readable) x 100; lost or failed devices are not taken into account. Caja et al. (1999}, Conill ef al. (2000, 2002}, Ghirardi et al. (2008}
T |Time for extra-readings (s): Time required for any other reading after the reading done post-aplication (1st reading). Extra-readings are done for
management or performance recording purposes.
u Static conditions Unitary time required for reading an ID device in static conditions (animal restrained) by sight (#1, #4, #5, #6), by sight and G. Caja, unpublished data

decoding (#7), or using a handheld reader (#2, #3, #10); or same time as for ID application (#8: bio-sampling; #3: retinal
scanning). it alse includes the time needed to detect and amend errors (suposed: 60 s/error).
Dynamic conditions Unitary time required for reading an ID device in dynamic conditions (2 s/animal, animal moving < 1 m/s} using a stationary G. Caja, unpublished data

Retinal scans 94
49

1<|

b bt arrarn (80 nlaccact Mo none

_ W condac [T 43 HA0L b alan includan tho Fma ande L
4 4 » M| Start 1D Cost C1_Reading 0 C2 Feedlot C3 Sheep flock | Glossary - ID devices Appl. & readers %]

P L e e

| dentification devices

Y e U I e B e P m
Pt it et ool = R Sl D Rl Rt L)

26 Handheld reader Stationary reader
27 static reading] dynamic reading

Readers & applicators

37

a st # I
4 4 b M| Start - ID Cost ,~ Cl_Reading 0 C2_Feedlot .~ C3_Sheep flock .~ Glossary - ID devices | Appl. & readers %]




| dentification cost models for sheep

Non-Return (smple) cost calculator: | D data

Nb readings ?

Price Rd

1>

Im Xl — |T|® MmO O |m

NIKIX|[SIKICHIWIBOITIOIZIZ

Item
ID device price ($)

Tamper-proof
NAIS complying

Change in animal value ($)
Device loss or unreadable (%)
Re-ID device price ($)
Applicator price ($)
Time for ID application (s)
Time for 1st static reading (s)
Time for Re-ID application (s)
Time for recording ID code (s)
Time to transfer codes to DB (s)
DB storage & management price:
Computer ($)
Service fee ($)
Data error rate (%)
Analysis price ($)
Time for bringing & restraining (s)
Brand inspection ($)
Handheld reader price ($)
Stationary reader price ($)
Dynamic reading efficiency (%)
Time for extra-readings (s):
Static conditions
Dynamic conditions
Time for recovery of ID devices
Total labor time (s):
Static conditions
Dynamic conditions

Labor cost =

Number of animals =
Extra-readings =
Equipment amortization =
Animal lifespan=

use

0

- O

15 US$/h
500 Ewes

1,5 times/yr

5yr
6,7 \yr

Visual ear tag

0,50
Yes
Yes

0,0
7,0%
1,0
20,0
10

(¢)]

10
15
15

0,05
6,0%
0,0

0,0
0,0
NO

24
NO

99
NO

Electr. ear tag

#2
1,00
Yes
Yes
0,0
5,0%
2,0

Very littleobjectivedatais &

Direct cost comparison of different ID systems in sheep (US$ / animal & year)

Priceh
Nb animals

Electr. bolus
#3

1,10

Yes

No

0,0

1,0%

2,5

0,20
No

No
0,0
40,0%
0,2

1

2

@
w2
o .
®
@] ! ]
o
0
Ear notching
#7
0,00
No
No
0,0
10,0%
0,0

DNA biopsying

#8
0,80
Yes
Yes
0,0
2,0%
0,8

currently available on:
- Device losses

0
800,0
2500,0
95,0%

5
2
5

16
12

- Working time

0
800,0
2500,0
98,0%

10
3
15

24
13

0
0,0
0,0
NO

30
NO
0

669
NO

0
0,0
0,0
NO

15
NO
0

71
NO

0,0
0,0
NO

15
NO

53
NO

Retinal images
#9

0,00

Yes

Yes

0,0

0,0%

0,0

0,0

60

60
15
1

1,0
0,0%
2,0

4000,0
0,0
NO

60
NO

124
NO




| dentification cost models for sheep

Non-Return (smple) cost calc.: Result “ER=0"

A B C D E F G H | J

1 Direct cost comparison of different ID systems in sheep (US$ / animal & year) ”

5 B

3 Labor cost = 15 USSih Ital. values linked to cost E‘g =

4 Number of animals = 500 Sheep 5 19

5 Extra-readings = 0 times/yr No extra-readings - 5 |

6 Equipment amortization = 3yr o

7 Animal lifespan= 7yr = = [1 = I |

p yl ] . T T T T . .

8 1 % 3 & & B 7

9

10 Visual ear tag Electr. ear tag Electr. bolus- Ear notching DNA biopsying  Retinal images
11 tem use| #1 #2 #3 #7 #3 #9

12 = A ID device price (§) 0,5 1,0 1,1 0,2 0,0 0.8 0,0
13 Tamper-proof Yes Yes Yes No No Yes Yes
14 | B NAIS complying Yes Yes No No Mo Yes Yes
37 | W Time for recovery of ID devices 1 5 5 15 0 0 0 0
38 | X Total labor time (s):

39 Y Static conditions 20 8 g 633 21 10 11
40 | Z Dynamic conditions NO 8 g9 MO NO NO NO
41 Total cost ($/animal & year)

42 A) Static reading (SR) conditions:

43 |SRL Labor 0,08 0,03 0,04 2,64 0,09 0,04 0,04
44 SRS Services 0,05 0,05 0,05 0,05 0,05 11,00 3,00
45 |SRM Materials 0,50 1,29 0,83 0,78 0,01 0,24 2,67
46 TSR Total static 0,64 137 0,92- 0,15 11,29 5.71
47 B) Dynamic reading (DR) conditions:

48 |DRL Labor NO 0,03 0,04 NO NO NO NO
49 DRS Services NO 0,05 0,05 NO NO NO NO
50 |DRM Materials NO 2,42 1,96 NO NO NO NO
51 TDR Total dynamic NO 2 51 2,05 NO NO NO NO
52
R Start . ID Cost | C1_Reading O .~ C2_Feedlot -~ C3_Sheep flock -~ Glossary - ID devices -~ Appl. & readers " #J




| dentification cost models for sheep

| D Non- Return cost calculator: Results“flock”

_l..

Labor cost =
Number af animals =
Extra readings =
Equipment amortization =
Animal lifespans=

E;G:Emmwmw-&umd

10 to10,000 Sheep

B E F G H

Case 3: Sensitivity anulysis for a aheap flock (10 to 10,000 aw&s}

15 USSMh

2 timeslyr [ Mo dynamic link to ID cost |
3 yr

T yr

No. animals ‘“iswal ear tag Electr. ear tag | Electr. bolus Ear notching DNA biopsying Retinal images
- z = - -
10 2,07 28,42 28,13 5,62 1,53 33,68
50 1,54 6,55 613 4,55 1,13 32,35 34,84
100 1,47 3,82 3,37 4,42 1,08 32,18 21,50
500 1,42 1,63 1,17 4,34 1,04 32,05 10,84
1,000 1,41 1,38 0,90 4,30 1,04 32,03 8,50
15 5.000 1,41 1,14 0,68 4,29 1,03 32,02 B 44
16 10.000 1,40 1,11 0,65 4,29 1,03 32,01 8,30
17 100.000 1,40 1,08 0,63 4,79 1,03 32,01 8,18
18
19 40 5
] —a— #1
20 35 a - #2
21 3 & & - - —o— #3
§§ 3U§ o) m— #5
54 TEU a5 E % —— T
ot = E ——#i
26 e . Flock size' s dependent ——.4
27 =3 15 3 \‘x
28 ] \ \
29 10 3 A, - : : :
2[1] 5 1N o S -Hﬂ_Hﬂ-— X x ® x
3 0 1 E————— S— ———— S | i o
33 10 50 100 500 1.000 £ 000 10.000 100.000
34

L
r



Case study: sheep

& goat identification in Spain
(23.7 Mill.) according to Regulation CE 21/2004
(Saa et al., 2005)

Cost evaluation of the use of conventional and electronic identification
and registration systems for the national sheep
and goat populations in Spain'?

C. Saa, M. J. Milan, G. Caja®, and J. J. Ghirardi

Grup de Recerca en Remugants, Departament de Ciencia Animal i dels Aliments,
Universitat Autonoma de Barcelona, 08193 Bellaterra, Spain

ABSTRACT: A cost model was developed to compare
different implementation strategies of the new Euro-
pean Commission regulation for sheep and goat identi-
fication and registration (EC 21/2004) in Spain. Strate-
gies were as follows: 1) conventional identification
(CID) by two ear tags; 2) electronic identification (EID)
by one bolus and one ear tag; and 3) mixed CID and
EID strategy (MID), consisting of CID for fattening
stock and EID for breeding stock. Complete and simpli-
fied implementations of the regulation were considered
as options. Total costs per animal identified for all strat-
egies and options varied according to the implementa-
tion option, ranging from €2.48 and 4.64. The EID was
the most expensive strategy (€4.47 to 4.64) for all imple-
mentation options. Cost of CID and MID strategies

ranged from €2.63 to 2.98 and from €2.48 to 3.03, re-
spectively. The model was submitted to a sensitivity
analysis without considering extra benefits of sheep
and goat identification. Critical values for which the
cost of MID equaled CID depended on strategy and
option, and ranged from 7.5 to 11.5% for ear tag losses
and from €1.80 to 3.30 for bolus price. In conclusion,
the use of a mixed strategy combining conventional ear
tags (animals intended for slaughter) and electronic
boluses (breeding stock) seems to be an affordable strat-
egy that fulfills the European Commission regulation
requirements for the identification of sheep and goats
in Spain. Price reductions for devices and equipment
would make the full electronic identification strategy
less expensive in the future.

Key Words: Animal Identification, Bolus, Cost Analysis, Ear Tag, Electronic Identification

©2005 American Society of Animal Science. All rights reserved.

J. Anim. Sei. 2005. 83:1215-1225
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ID&R chart flow for meat sheep In Spaln

1. amblng Suckllng_
2. Weaning

v

3. Fattening
4. Harvesting

8. Replacement (>6m)
9. Annual recording

(shearing, lambing, treatments)

Slaughter house:
5. Arrival
6. Processing line
/. Retrieval Y L




Cost for sheep & goat ID In Spain
(23.7 Mill.) according to CE 21/2004

(VID =visual ear tag, EID = e-bolus, MID = ear tag + e-bolus)
(Saa et al., 2005)

€/animal
Handheld
reader (0.50¢)
“
;
2 M ovements
Labour ID& Re
1 | D devices

VID (0.30-0.60 €) MID (0.3/2.2€)



Cost for sheep & goat ID in Spain
(23.7 Mill.) shearing thereaders

(VID =visual ear tag, EID = e-bolus, MID = ear tag + e-bolus)
(Saa et al., 2005, J. Anim. Sci. 83: 1215-1225)

€/animal
Handheld
5 -
| reader (0.50€)
4 -
! EX
3 -
-
2 1 M ovements
L abour ID& Re
1 | D devices
0

VID (0.30-0.60€)  EID (2.2 €) MID (0.3/2.2€)



Evolution of the RFID transponder pricefor

livestock identification in Europe
(Caja, 2006; historic data & forecasts)

12.00 73
11.00 -

10.00 | IDEA
] European
9.00 1 Project

1 1998
8.00 1 ( ) Regulation
200 CE 21/2004

] sheep-goat
6.00 - identificacion

5.00 -

Last calls
of tender
=1.0 €

4.00

3.00 -

2.00 -

1.00 1 ' ~ ——— Price<1.0 €

o0Q ———MHm™ m™ ™M MH———H——————
1990 1995 2000 2005 2010 2015 2020 2025 2030




Update of identification costs for sheep & goat in Spain

based on visual and electronic identification
(Milan et al., 2009)

Key data of the Spanish MARM DBase:

B | D deviceslosses (Rinaldi, 2009; MARM data):

e Visual ear tags. 6.0%
e e-Bolus: 0.9/%

B Unitary pricesof ID devices& Re-ID:
e Visual ear tags.
- 1D = 0.15 (tip-tag) or 0.24 € (2 flags)
- Re-ID =0.15, 0.24 (new one), 3.22 € (same Nb.)
e e-Bolus

-ID=130¢€
-Re-ID=6.40€




Update of identification costs for sheep & goat in Spain

based on visual and electronic identification
(Milan et al., 2009)

Handheld S

reader
Equipment
Data base

(0.50 €)
Retrieval
|

€

.

259 € 2.59 €
-

VID MID EID (1.3 €)

Mov. Registration
Labor ID&RelD

|D& Rel D devices




Update: cost assignment for sheep & goat | D In Spain

based on visual and eectronic identification
(Milan et al., 2009)

€/sheep
5 _

Government
Abattoir
Tec& Vet service

VID MID EID



Update: impact of lossesfor sheep & goat 1D Iin Spain

based on visual and eectronic identification
(Milan et al., 2009)

10
- A VID
8 1 @EID
Losses =29%
1 =MD VID > EID

6 - Losses = 4%
VID > MID
o &

.
L
1
-t

1

- 0
A - —a—
2 X
l Spain = 6%
0 | | | | I |
0 10 20 30

Anual losses of ear tags (%)



Update: impact of flock sizefor sheep & goat ID In
Spain based on visual and e ectronic identification

(Milan et al., 2009)

\ n =150 VID
6 | | VID=MID —EID

\ — MID

NC

- Spain = 183 sheep

0 T T T | T | T [ I [ I [
25 225 425 625 825 1025 1225

VID<MID VID>MID
Flock size (head/farm)

€/animal
N




Californian Cost-Benefit M odéel

UCD-CDFA

Cost-Benefit Analysis for implementing MAIS in California
USDA APHIS VS funded Project

COST-BENEFIT SIMULATION MODEL v 3.2

Met Present Values comparison of different identification systems in CA livestock (US$ / animal [ year)

University of California, Davis UC M‘“‘IS State of California

Department of Agricultural & Resource Economics Index Department of Food & Agriculiure
1) Production systems Animal Health & Food Safety Services
F. Haque - Animal sectars Animal Health Branch
L.J. Butler - MAIZ scenarios
Z1Results J. Evans
Department of Animal Science 3) Livestock sectors W Velez
- Beef cow-calf
5. Caja - Stockers
JW. Cltjen - Feedlot

- Dairy cow-heifers
- Dairy cows anly

- Dairy heifers
- Sheep Cdfa
- Goats e —

1 Animal flow charts
CALIFORMNIA DEFARTMEMNT OF
FOOD & AGRICULTURE

Davis, CA, 17 March 2008

heifers £ Sheep /£ Goats / Flow



UCD-CDFA Cost-Benefit Model (v3.3)

- Flow diagram -

Industry

A

Sector/Segment

y

Number head

\ 4

Performance —{ Days in operation —
Tagging :
device Visual-ID

Inventory «~

Extra readings/yr

»

v v

-------------------------------------------------- :_':_’_:'I Animal .
"% Flow-Chart ;

e-ID

Reading
equipment

A

Labor wage

Recording
equipment

A

Discount rate

A 4

ID Cost

Premises registered




UCD-CDFA Cost-Benefit Model (v3.3)

- Production systems Data -

A E C o E F e H I J K L
1 Livestock production system flows for NAIS cost-benefit analysis in California:

2 Beef Dairy Small ruminants

3 ttem Cow-Calf  Stocker Feedlot Cow-Heifer  Cows only Heifers Sheep Soats
4 Number of animals 100 2.500 34.000 1.000 1.000 2.000 1.000 400
5 Animal flowe charts Flowy BCC Flowy B= Flowy BF Flowy DiCH Floway DiZ Flowy DH Flowy = Flowy &
& Birth rate © &7 0% r 75,0% 7 fi5, 0%, r 140,0% 7 150 0%
7 Saved for replacement ™ 25 5% L 50,0% L 203%F 34 2%
& Replacemert pregnancy rate ™ 70,0% L7 83,3% L7 Ta0% " 70,0%
3 Culling rate ™ 15 0% r 30,0% 7 40 0% r 20,0% " 33 0%
10 Sire rate 3,0% 3,0% 3,0%
1 Crop death ratesyr © 20% " 50% " 20% " 40% " 40% " 50% " 6,0% " & 0%
12 Livestock crop r ar r TE0F ga0 i 1.400% GO0
1= Crop losses r 2r 125°F 630" 30F 5F 100F a4 45
1 Saved replacement stock r 22 " 360 " 267 F 189
= Pregnant replacement stock r 15 r 300F 400 r 200F 132
B Sires r 3 r 30F 12
17 Culled stock r 15 r 300F 400 r 200F 132
12 Maximum livestock to ID per vear r 2aF 237ar 33.320F 2080F 1624 F 1800F 2E13F 1.153
13 Days in operstior?® 363 363 180 363 365 730 365 365
20 Animal inventoried per year 2107 23757 67.566° 2.080" 1.624" 950 " 2.613" 1.153
21 Inventarytumber rate © 2107 nas*F 199% 20eF 162F n4a " 2E1F 2,88
22 Extra readings per year"™ 1,57 20 20F 6,67 6,47 20 1,87 2.6
23 Tagaing devices: Wizual ear tag () 0 112 112 1.00 112 112 112 1.00 1,00
24 Yisual tag o=z & breakage rate 5, 0% 2,0% 2,0% 5,0% 5,0% 2 0% 6,0% 5,0%
a5 RFID tag (50 1 2,00 2,00 1,50 2,00 2,00 2,00 1,80 2,00
26 RFID tag loss & failure raie 3,0% 1,0% 1,0% 30% 30% 1,0% 30% 1,0%
27 Labor wage ($h) 15,0

25 | LNscount rate 104

za  RFID handheld (HH) reader (§) N 800,00

s0  Ho. of HH readers - L7 1F 1F EF ar ar ar ar 1
31 RFID stationary (panel} reader (§) T 0 | 2.500,00

sz Ho. of stationary readers 1 1 2 1 1 1 1 1
33 Ho. of HH reader(s) w/ panel reader 1

4  HH reader lifetime (yr) 5

35 Stationary reader lifetime {yr} 5

s6  Tag pliers (applicators) (5) 20,00 50,00

31 Ho. of applicators N 2 3 5 3 2 2 2 1
35 Applicator lifetime (yr) 5

3a  Computer (§) 1.000,00

40 Softwareblue tooth ($yr) 300,00 150,00 500,00 500,00 300,00 150,00 150,00 300,00
41 InfoTech ifetime (yr} 5

42 Premises registered 20,0% 20,0% S0,0% 80,0% G0,0% a0,0% 10,0% 20,0%

44

M 4 » My Start % Prod. systems ¢ Results § Beef cow-calf / Stocker £ Feedlot / Dairy cow-heifer £ D. cows only ¢ D, heifers /Sheep  Goats / Flow BCC f Flow f




UCD-CDFA Cost-Benefit Model (v3.3)

- Sheep Flow Chart -

A B C ] E F G H J k L i M
1 Sheep flow: Animals inventeried per yr:
2 Goto Prod. systems Rams Rams 30
3 Sheep | 30 | Ewes 1.000
4 3.0% Live lamb crop 1.316
5 Saved ewe-lambs 267
B Culled ewes Ewes flock Pregnant ewe-lambs Total inventory 2.613
7 Culling @»3_' Extra readings per yr:
g 200 20,0% Ll 200 Rams 1 30
9 Ewes 3 3000
10 Lamb rate | 140% Live lamb crop 1 1316
11 Pregnancy 75.0% Saved ewe-lambs 1 267
12 Lamb 1.400 rate Total readings 6
13 crop ) Readingsfarm 4.613
14
15 Death rate]  6,0% Ave readings {‘animaliyr) 18
16 Anirmals/reading/yr 436
17 Live lamb 1316
18 crop
19 Lambs for sale
20 Intended to sale Saved for replacement
21 1.049 79,7% 20,3% 267
22
23 Cpen ewe-
24 lambs 0%
25
26
o7 67
28 Ewe-lambs sold
29
30
31
32

33
M 4 » M Stocker 4 Feedlot / Dairy cow-heifer ¢ D, cows only £ O, heifers {Sheep /Goats  Flow BCC 4 Flow BS 4 Flow BF 4 Flow DCH 4 Flow DT 4 Flow CH % Flow S { Flow G /



NAIS Scenario #10: Sheep mandatory ID

Premises Animal Event Event
registrat. ID recording reporting
M M M M

# 1000 Ewes
=4 (2,613 animals)
.8 extra readings

Visual tag = $0.8
RFID tag = $2.00

100% reader ownership
100% ID tag cost

US$

Conclusions:

 Visual ID cheaper than e-ID

» Cost determined by device and
equipment prices

* Needing equipment sharing

Ongoing cost partitioning ($/animal/yr)

1,40 -
1,20
1,00
0,80 |
0,60
0,40
0,20 -

0,00 -

B Labor O Servs O Mats ® Equip

$1.18

$1.25

Visual ID

5007 e

$1.32

RFID




NAIS Scenario #3: Sheep voluntary ID

Ongoing cost partitioning ($/animal/yr)

Premises Animal Event Event
registrat. 1D recording reporting m Labor O Servs O Mats m Equip
\ \ \ 0 1.40

# 1000 Ewes .
1 (2,613 animals) | +$0-34{- H

.8 extra readings |
1005 $1.26

Visual tag = $0.8 5
RFID tag = $2.00 o *P1 M st19
100% reader ownership > 060 | 1$0.85
100% ID tag cost 5

0,40
Conclusions: ;
« Visual ID cheaper than e-ID 0,20 4

» Cost determined by device and
equipment prices
* Needing equipment sharing

0,00 -

Static

Visual ID



Benefits: Sheep

NALIS scenario
Scen. |P.Reg.| A.ID. |Ev.Rcd.

| Ev.Rpt. K

RFID Static & Mandatory or V¥ v | v |

M | M

Ongoing cost partiioning ($/animallyr)

Compliance benefit in year 0.10| = -
Managememt benefit in year 1.00 | ..
Marketing benefit in year 1.00
40 —a— PV Costs —0— PV Benefits el NP/
NPV = PV Benefits — PV Costs
2,0

? 00
-] Y G

2.0 -

Discount rate
NPV 3 (})
IRR

Investments evaluation index:

7,00%
5,921

Negative!

ﬁ

Year




Benefits: Sheep
RFID Static & Voluntary

NAIS scenario

Compliance benefit in year
Managememt benefit in year

Marketing benefit in year

Scen. |P.Reg.| A.ID. |Ev.Rcd. |Ev.Rpt. Key
3 | V| V] V | 0 1
Ongoing cost partitioning ($/amrra\/yr?
O 10 140 W Labor OServs [JMats W Equip
° 1,20
1,00
1 oOO @0'80
1.00 | oo

—p— P\/ Costs
40

—Q=— P\/ Benefits

Static ‘ Dynamic

Visual ID RFID

=l NPV

NPV = PV Benefits — PV Costs

Discount rate 7,00%
NPV 3 ($) -4,665 Negative!

33y #{DIV/0!

Year




Comparison of manual and semiautomated milk

recording in dairy goats: Herd savings
(Ait-Saidi al., 2008; J. Dairy Sci. 91:1438-1442)

Milking parlor = 2 x 12 (side-by-side)
Yield = 40 to 200 goats/h
Herd size = 24 to 480 goats
Work wage = $13.5/h
1

. /] &
ho¥ .

Savings/milk recording: g
0.13 min/goat (3.01 min/24 goats) 4le¥:nnvg£tﬁlénts

R I{j,

Savings/milk recording: et costs/milk recording:
$0.68 to $17.42 $0.97 to $15.63
Milk test-day<lactation = 6 _ * .
elD cost = $1.89 e-|1 D investment Extra$?fsétér?|llé§?%%rdmg:
' .65 10 $33.
Goat life span = 5yr $2.97/goat I

Reader prize = $540.00
Reader’'suse=5yr
Readings/yr (200 d x 100 goats/d) = 20,000

Extra costs/milk recording = $0.069/goat



Comparison of manual and semiautomated milk

recording in dairy sheep: Flock savings

(Ait-Saidi al., 2011; J. Animal Sci. submitted)

1. Milking oncedaily (x1):
SA milk recording extra costs & benefits

® Unitary prices on small scale in the EU in 2008:

— e-ID devices (boluses): 1.89 US$/unit ] Lif =5
— Hand-held transceiver: 540 US$ lfespan = o yr
— Milk recording test-days / lactation & ewe: 6

Readings/yr (200 d x 400 ewes/d) = 80,000

1) Extra costs = $0.064 / sheep ———=—=—=—====-=-
Extra costs / milk recording =

' Paying back
1.54 to $64.51 aying bac
2 : - : ~68% investment
2) Savings / milk recording [ 1-2)
$1.04 to $43.68 —,1 Net costs / milk recording
(No. ewes: 24 to 1,008) I $0.50 to $20.83



Comparison of manual and semiautomated milk
recording in dairy sheep: Flock savings

(Ait-Saidi al., 2011; J. Animal Sci. submitted)

2. Milking once daily (x2):
SA milk recording extra costs & benefits

® Unitary prices on small scale in the EU in 2008:

— e-ID devices (boluses): 1.89 US$/unit ] Lif =5
— Hand-held transceiver: 540 US$ lfespan = o yr
— Milk recording test-days / lactation & ewe: 6

Readings/yr (200 d x 200 ewes/d) = 40,000

1-2)

Net costs / milk recording
$-0.45 to $-18.90

2) Savings / milk recording
$2.10 to $88.20
(No. ewes: 24 to 1,008)

1) Extra costs = $0.069 / sheep I Paying back
Extra costs / milk recording= | 100% investment
$1.65 to $69.30 I +
Il | 27% benefit
[
[
[



Comparison of manual (M) vs. semiautomated (SA)

lambing data recording in sheep (Ait-Saidi et al., 2009)

Dairy Meat
Item
M SA M SA SEM P

Ewes, n 73 73 80 80 - -
Lambs, n 110 110 130 130 - -
Time, min/10 ewes

Recording 11.10° 8.01° 7.77° 6.80° 0.25 0.001

Data transfer 5.57° 0.70°¢ 5.21° 0.51°¢ 0.09 0.001

Overall 16.67° 8.71° 12.98" 7.31¢ 0.21 0.001
Unitary time, min/ewe

Recording 1.11° 0.68° 0.03 0.001

Data transfer 0.56° 0.05° 0.01 0.001

Overall 073 | 0.02 0.001

a-d Means with different superscript within row differ (P < 0.05).

Timereduction: 0.80 (-48%) & 0.57 (-44%) min/ewe




Comparison of manual (M) vs. semiautomated (SA)

lambing data recording in sheep (Ait-Saidi et al., 2009)

Dairy Meat
Item
M SA M SA SEM P

Ewes, n 73 73 80 80 - -
Lambs, n 110 110 130 130 - -
Time, min/10 ewes

Recording 11.10° 8.01° 7.77° 6.80° 0.25 0.001

Data transfer 5.57° 0.70°¢ 5.21° 0.51°¢ 0.09 0.001

Overall 16.67° 8.71°¢ 12.98° 7.31¢ 0.21 0.001
Unitary time, min/ewe

Recording 1.112 0.80° 0.78° 0.68° 0.03 0.001

Data transfer 0.56° 0.07°¢ 0.52° 0.05°¢ 0.01 0.001

Overall 1.672 0.87° 1.30° 0.73¢ 0.02 0.001
Errors, n q ..................................... .

Recording £ 10 (9.1%) J 11 (10%) 2 (1.5%) | 3(2.3%) : - -

Data transfer E 9 (8.2%) 0 : 2 (1.5%) 0 : - -

a-d Means with different superscript within row differ (P < 0.05).

Error reduction: 8 (-42%) & 1 (-25%) total ewes




Comparison of manual (M) vs. semiautomated (SA) body

weight recording in sheep (Ait-Saidi et al., 2009)

Dairy Meat

Item

M A M A SEM P
Records, n 120 120 120 120 - -
Mean BW, kg 76.32°  75.86° 50.82°  50.96" 0.70 0.001
Time, min/20 ewes
Recording 8.52° 4.17¢ 9.15° 5.09° 0.18 0.001
Data transfer 3.582 0.35° 3.64° 0.33° 0.07 0.001
Overall 12.10° 4.52¢ 12.792 5.42° 0.21 0.001
Unitary time, min/ewe
Recording 0.43° 0.46° 0.25° 0.01 0.001
Data transfer ). 182 a b 0.01 0.001
Overall 0.64° 0.27¢ 0.01 0.001

-0.38 min

a-d Means with different superscript within row differ (P < 0.05).

Timereduction: 0.38 min/ewe (-60%)




Comparison of manual (M) vs. semiautomated (SA) body

weight recording in sheep (Ait-Saidi et al., 2009)

Dairy Meat
Item
M A M A SEM P

Records, n 120 120 120 120 - -
Mean BW, kg 76.322 75.862 50.82° 50.96" 0.70 0.001
Time, min/20 ewes

Recording 8.52° 4.17° 9.15° 5.09° 0.18 0.001
Data transfer 3.58° 0.35° 3.64° 0.33° 0.07 0.001
Overall 12.10° 4.52¢ 12.79° 5.42° 0.21 0.001
Unitary time, min/ewe

Recording 0.43° 0.21¢ 0.46° 0.25° 0.01 0.001
Data transfer 0.18° 0.02° 0.18° 0.02° 0.01 0.001
Overall 0.61° .23¢ 0.64° 0.27°¢ 0.01 0.001
Errors, n prrennnnnnnnnn el e nnn I rorerer: S .
Identification - 3(2.5%) 0 : 3 (2.5%) 0 .- -
Weights -..10.(8.3%)......... 0...::5(42%)......... 0......:. - -

a-d Means with different superscript within row differ (P < 0.05).

Error reduction: 18 (100%)




Conclusions & implications:

m Suitable & reliable | D technologies are
available for small ruminants & camelids.

m Useof 21D devicesin different body sites
may reduce the unidentified animal rates.

m Several Cost Models adapted to small To take
ruminants are available for use. home...

a3 il
L »
fl

m Cost-benefit studies proved that thereare
effective benefits at the current pricesfor
some applications.

m Flock size, lossrate and equipment sharing
are key factorsfor a cost-effective | D.

m Non-contact | D systems are key for
telemetry, automated management and /
performance recor ding. )




"The more expensive . ID is the bad . 1D
(J. Durr, yesterday)
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Thanksfor attention!
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