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Outline

■ Species ID scenario: sheep, goat & camelids

■
 

Tools & technologies: available, suitable & 
reliable

■ The ID pair: visual & electronic devices 

■ Cost models (in sheep):
● Direct non-return (simple) costs
● Case study: Regulation 21/2004 in Spain
● Cost-benefit model for NAIS in the US

■Secondary benefits: dairy goats, dairy sheep and   
meat sheep 

■ Conclusions





Small ruminant & camelids ID scenario and constraints
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Tools & Technol. for Small Ruminant ID: WORST 1/3
(A = age, V = visible, W = wellbeing, R = Reading, S = code size, T = tamper 
retention; $ = expensive)
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Tools & Technol. for Small Ruminant ID: WORST 2/3
(A = age, V = visible, W = wellbeing, R = Reading, S = code size, T = tamper 
retention; $ = expensive)
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Tools & Technol. for Small Ruminant ID: WORST 3/3
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Impact of ID device losses: “The ID pair”
(Two better than one!) 

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

11% loss rate =  50.3% unidentified at yr 6
15%   “ “ =  62.3%         “ “ “
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"ID NON-RETURN COST CALCULATOR v. 3.0 (sheep)"
Direct cost comparison of different identification systems in cattle (US$ / animal & year)

Identification cost models for sheep
Non-Return (simple) cost calculator

Sheep version



Readers & applicators

Identification devices

Glossary

Identification cost models for sheep
Non-Return (simple) cost calculator: info



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

Labor cost = 15 US$/h
Number of animals = 500 Ewes

1,5 times/yr
Equipment amortization = 5 yr

Animal lifespan= 6,7 yr

Visual ear tag Electr. ear tag Electr. bolus Tattooing Ear notching DNA biopsying Retinal images
Item use #1 #2 #3 #6 #7 #8 #9

A ID device price ($) 0,50 1,00 1,10 0,20 0,00 0,80 0,00
Tamper-proof Yes Yes Yes No No Yes Yes

B NAIS complying Yes Yes No No No Yes Yes
C Change in animal value ($) 0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
D Device loss or unreadable (%) 7,0% 5,0% 1,0% 40,0% 10,0% 2,0% 0,0%
E Re-ID device price ($) 1,0 2,0 2,5 0,2 0,0 0,8 0,0
F Applicator price ($) 20,0 20,0 25,0 40,0 15,0 50,0 0,0
G Time for ID application (s) 10 10 30 120 30 15 60
H Time for 1st static reading (s) 5 5 5 0 0 0 0
I Time for Re-ID application (s) 10 10 30 240 0 15 60
J Time for recording ID code (s) 15 1 1 15 20 15 15
K Time to transfer codes to DB (s) 15 1 1 15 15 15 1
L DB storage & management price:

Computer ($) 0 0 0 0 0 0 0 0
Service fee ($) 1 0,05 0,05 0,05 0,05 0,05 1,0 1,0

M Data error rate (%) 6,0% 0,0% 0,0% 20,0% 20,0% 2,0% 0,0%
N Analysis price ($) 0,0 0,0 0,0 0,0 0,0 15,0 2,0
O Time for bringing & restraining (s) 0 0 0 0 0 0 0
P Brand inspection ($) 0 0 0 0 0 0 0 0
Q Handheld reader price ($) 0,0 800,0 800,0 0,0 0,0 0,0 4000,0
R Stationary reader price ($) 0,0 2500,0 2500,0 0,0 0,0 0,0 0,0
S Dynamic reading efficiency (%) NO 95,0% 98,0% NO NO NO NO
T Time for extra-readings (s):
U Static conditions 24 5 10 30 15 15 60
V Dynamic conditions NO 2 3 NO NO NO NO
W Time for recovery of ID devices 0 5 5 15 0 0 0 0
X Total labor time (s):
Y Static conditions 99 16 24 669 71 53 124
Z Dynamic conditions NO 12 13 NO NO NO NO

Extra-readings =

0
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Identification cost models for sheep
Non-Return (simple) cost calculator: ID data

Price ID

Price Rd

Nb animals
Price h

Losses?

Time?

Nb readings ?

Very little objective data is 
currently available on:

- Device losses
- Working time



Identification cost models for sheep
Non-Return (simple) cost calc.: Result “ER=0”



Identification cost models for sheep
ID Non-Return cost calculator: Results “flock”

Flock size’s dependent



Case study: sheep & goat identification in Spain
(23.7 Mill.) according to Regulation CE 21/2004

(Saa et al., 2005)

http://jas.fass.org/content/current


ID&R chart flow for meat sheep in Spain

1. Lambing-Suckling
2. Weaning

3. Fattening
4. Harvesting

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

(shearing, lambing, treatments)

Slaughterhouse: 
5. Arrival
6. Processing line
7. Retrieval



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)

Movements

Labour ID&Re

Retrieval

ID devices
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Equipment

€/animal
Handheld 

reader (0.50 €)

4.64 €

2.98 € 3.03 €



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

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

 
1215-1225)

Movements

Labour ID&Re

Recovery

ID devices

Data Base

Equipment
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Handheld 

reader (0.50 €)
4.14 €

2.98 €
2.53 €
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Key data of the Spanish MARM DBase:
■ ID devices losses (Rinaldi, 2009; MARM data): 

●
 

Visual ear tags: 6.0%
●

 
e-Bolus: 0.97%

■ Unitary prices of ID devices & Re-ID: 
●

 
Visual ear tags: 
- ID = 0.15 (tip-tag)

 
or

 
0.24 € (2 flags)

- Re-ID = 0.15, 0.24 (new one),
 

3.22 € (same Nb.)
●

 
e-Bolus: 
- ID = 1.30 €
- Re-ID = 6.40 €

Update of identification costs for sheep & goat in Spain
based on visual and electronic identification 

(Milán et al., 2009)



Labor ID&ReID

Mov. Registration

Retrieval

ID&ReID devices

Data base

Equipment

€

3.47 €

2.59 € 2.59 €

Update of identification costs for sheep & goat in Spain
based on visual and electronic identification 

(Milán et al., 2009)
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Californian Cost-Benefit Model 
UCD-CDFA



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

Industry

Sector/Segment 

Performance
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InventoryDays in operation

Extra readings/yr

Tagging 
device Visual-ID

e-ID

ID Cost
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Premises registered

Reading 
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Recording 
equipment
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Flow-Chart



UCD-CDFA Cost-Benefit Model (v3.3) 
- Production systems Data -



UCD-CDFA Cost-Benefit Model (v3.3) 
- Sheep Flow Chart -



Ongoing cost partitioning ($/animal/yr)
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NAIS Scenario #10: Sheep mandatory ID

1000 Ewes 
(2,613 animals)
1.8 extra readings

Visual tag = $0.8
RFID tag = $2.00
100% reader ownership
100% ID tag cost

Conclusions: 
•

 
Visual ID cheaper than e-ID

•
 

Cost  determined by device and 
equipment prices

•
 

Needing equipment sharing 

$1.18

$1.25

$1.32

+$0.07



Ongoing cost partitioning ($/animal/yr)
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NAIS Scenario #3: Sheep voluntary ID

1000 Ewes 
(2,613 animals)
1.8 extra readings

Visual tag = $0.8
RFID tag = $2.00
100% reader ownership
100% ID tag cost

Conclusions: 
•

 
Visual ID cheaper than e-ID

•
 

Cost  determined by device and 
equipment prices

•
 

Needing equipment sharing 

$0.85
$1.19

$1.26

+$0.34
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Milk test-days/lactation = 6
e-ID cost = $1.89
Goat life span = 5 yr
Reader prize = $540.00
Reader’s use = 5 yr
Readings/yr (200 d × 100 goats/d) = 20,000

Extra costs /milk recording = $0.069/goat

Extra cost/milk recording: 
$1.65 to $33.05

Net costs/milk recording: 
$0.97 to $15.63

Paying back 
40% investments

Comparison of manual and semiautomated milk 
recording in dairy goats: Herd savings 

(Ait-Saidi al., 2008; J. Dairy Sci. 91:1438-1442)

Savings/milk recording: 
$0.68 to $17.42

Savings/milk recording: 
0.13 min/goat (3.01 min/24 goats)

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

e-ID investment
$2.97/goat



−
 

e-ID devices (boluses): 1.89
 

US$/unit
−

 
Hand-held transceiver: 540

 
US$

−
 

Milk recording test-days / lactation & ewe: 6

•
 

Unitary prices
 

on small scale in the EU in 2008:

Readings/yr (200 d ×
 

400
 

ewes/d) = 80,000 

Lifespan = 5 yr

Net costs / milk recording 
$0.50 to $20.83

Paying back 
~68% investment

Extra costs = $0.064 / sheep 
Extra costs / milk recording = 

$1.54 to $64.51

Savings / milk recording 
$1.04 to $43.68

(No. ewes: 24 to 1,008)

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

1)

2) 1-2)

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

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



−
 

e-ID devices (boluses): 1.89
 

US$/unit
−

 
Hand-held transceiver: 540

 
US$

−
 

Milk recording test-days / lactation & ewe: 6

•
 

Unitary prices
 

on small scale in the EU in 2008:

Readings/yr (200 d ×
 

200
 

ewes/d) = 40,000 

Lifespan = 5 yr

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

Paying back 
100% investment

+
27% benefit

Extra costs = $0.069 / sheep 
Extra costs / milk recording = 

$1.65 to $69.30

Savings / milk recording 
$2.10 to $88.20

(No. ewes: 24 to 1,008)

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

1)

2) 1-2)

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

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



Dairy Meat   
Item 

M SA M SA SEM P 

Ewes, n 
Lambs, n 
Time, min/10 ewes 

Recording 

Data transfer 
Overall 

Unitary time, min/ewe
Recording  
Data transfer 

Overall 
 
 
 
 

73 
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11.10a 
  5.57a 
16.67a 

 
  1.11a 
  0.56a 
  1.67a 

 
 

73 
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8.01b 
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8.71c 
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0.87c 

 
 

80 
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  5.21b 

12.98b 

 
  0.78b 

  0.52b 

  1.30b 

 
 

80 
130 

 
6.80c 

0.51c 

7.31d 

 
0.68c 

0.05c 

0.73d 

 
 

- 
- 
 

0.25 
0.09 
0.21 

 
0.03 
0.01 
0.02 

 
 

- 
- 
 

0.001 
0.001 
0.001 

 
0.001 
0.001 
0.001 

 
 

 

Comparison of manual (M) vs. semiautomated (SA) 
lambing data recording in sheep (Ait-Saidi et al., 2009)

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

a-d

 

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

-0.80 min -0.57 min



Dairy Meat   
Item 

M SA M SA SEM P 

Ewes, n 
Lambs, n 
Time, min/10 ewes 

Recording 

Data transfer 
Overall 

Unitary time, min/ewe
Recording  
Data transfer 

Overall 

Errors, n 

Recording 
Data transfer 

73 
110 

 
11.10a 
  5.57a 
16.67a 

 
  1.11a 
  0.56a 
  1.67a 

 
10 (9.1%)
  9 (8.2%)

73 
110 

 
8.01b 

0.70c 

8.71c 

 
0.80b 

0.07c 

0.87c 

 
11 (10%) 

0 

80 
130 

 
  7.77b 

  5.21b 

12.98b 

 
  0.78b 

  0.52b 

  1.30b 

 
2 (1.5%)
2 (1.5%)

80 
130 

 
6.80c 

0.51c 

7.31d 

 
0.68c 

0.05c 

0.73d 

 
3 (2.3%) 

0 

- 
- 
 

0.25 
0.09 
0.21 

 
0.03 
0.01 
0.02 

 
- 
- 

- 
- 
 

0.001 
0.001 
0.001 

 
0.001 
0.001 
0.001 

 
- 
- 

 

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

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

-8 -1

Comparison of manual (M) vs. semiautomated (SA) 
lambing data recording in sheep (Ait-Saidi et al., 2009)



Dairy Meat   
Item 

M A M A SEM P 

Records, n 

Mean BW, kg 
Time, min/20 ewes 

Recording  
Data transfer 
Overall 

Unitary time, min/ewe 
Recording  
Data transfer 
Overall 
 

   120 
 76.32a 

 
  8.52b 

  3.58a 

12.10b 

 
  0.43b 

  0.18a 

  0.61b 

 
 

  120 
    75.86a 

 
4.17d 

0.35b 

4.52d 

 
0.21d 

0.02b 

0.23d 

 
 

   120 
 50.82b 

 
  9.15a 
  3.64a 

12.79a 

 
  0.46a 

  0.18a 

  0.64a 

 
 

  120 
    50.96b 

 
5.09c 

0.33b 

5.42c 

 
0.25c 

0.02b 

0.27c 

 
 

- 
0.70

 
0.18
0.07
0.21

 
0.01
0.01
0.01

 
 

- 
0.001 

 
0.001 
0.001 
0.001 

 
0.001 
0.001 
0.001 

 
 

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

Time reduction: 0.38 min/ewe (-60%)

-0.38 min -0.37 min

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 

Mean BW, kg 
Time, min/20 ewes 

Recording  
Data transfer 
Overall 

Unitary time, min/ewe 
Recording  
Data transfer 
Overall 

Errors, n 
Identification 
Weights 

   120 
 76.32a 

 
  8.52b 

  3.58a 

12.10b 

 
  0.43b 

  0.18a 

  0.61b 

 
3 (2.5%) 
10 (8.3%)

  120 
    75.86a 

 
4.17d 

0.35b 

4.52d 

 
0.21d 

0.02b 

0.23d 

 
0 
0 

   120 
 50.82b 

 
  9.15a 
  3.64a 

12.79a 

 
  0.46a 

  0.18a 

  0.64a 

 
3 (2.5%) 
5 (4.2%) 

  120 
    50.96b 

 
5.09c 

0.33b 

5.42c 

 
0.25c 

0.02b 

0.27c 

 
0 
0 

- 
0.70

 
0.18
0.07
0.21

 
0.01
0.01
0.01

 
- 
- 

- 
0.001 

 
0.001 
0.001 
0.001 

 
0.001 
0.001 
0.001 

 
- 
- 

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

Error reduction: 18 (100%)

-13 -5

Comparison of manual (M) vs. semiautomated (SA) body 
weight recording in sheep (Ait-Saidi et al., 2009)



■
 

Suitable & reliable ID technologies are 
available for small ruminants & camelids.

■
 

Use of 2 ID devices in different body sites 
may reduce the unidentified animal rates.

■
 

Several Cost Models adapted to small 
ruminants are available for use. 

■
 

Cost-benefit studies proved that there are 
effective benefits at the current prices for 
some applications.

■
 

Flock size, loss rate and equipment sharing 
are key factors for a cost-effective ID.

■
 

Non-contact ID systems are key for 
telemetry, automated management and 
performance recording.

Conclusions & implications:

To take 
home…
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Thanks for attention!

0724 090000001242

0724 090000001245

0724 090000001241

?

“The more expensive info is the bad info”
(J. Dürr, yesterday)

ID ID
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