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(i) #EFEEHEM - KRFHEMET - ALBERAS —F 2 EBHEN HHEE R 10% (7T 1931) - SiRE
2006 £F ASABE &} - 85 [T fliat EIZ IR - TR R RS G RA S RETRHY 100% o HFR R
HAEEE AR SUE D - AT LIEHEEIE 2 BERER - BENERE 2R G AR - RS E
ANBJRRHFAL > —& (EH 500 BHLL AR ) B i g BB B ALY Ry &1 100,000 — 180,000 T
ERCE R G 3 ERIEE Fy 240,000 7T > S Alat RAEEEE (CR) Fy 15 81 20% - HEE50H TMR BRE 2400105
FHIEWIRE - (PG EARME Z EIRAEE S 4T 36,000 TT / 515 CR Ky 20% » A AR FIRFEOE T
Al o _EICHEERASY Ry AR e E SR RCA T 2 2RI > ABF7E CR FlE Ky 15 2 45% -

(v) AETRPLANTEH © EEAEIE R 4.29 TWD kW/h (KEFHED > 2024 ) > REHTTHEMIETAVIAGTE -
SO B AT EEOE & 28 TWD/L » RSEL A TE RS ERE & 200 TWD/A | AWt EMRIBECSS £ 5L
IR A BRI - (ARG OB IE R A LD S S e - TMR HEHER S (FCE 1,200 kg JRELLY
740 — 60 775# ) ~ AR ELIDALEE > — i REREIRI X BEIERERAHTAL 1 — 2/ NI T A ED
fF - BER B ghatesfg s » ——RERE =LA L - ReEmfE R4 - B RABIEZE - AIFRRIIA
THHVITHF (4HY) 200 — 250 kg B EHZFAYF 15 — 30 778 ) - SEAIRIRIEASE A TMR fESEA A

iz Y —EE o ARBHSTH - B EIERE AR THRE R B — RGN FEHKAET 2 3B F1H/AL
1 — 2 /N Ef TR SRR EN(F - AR EH B BhERaR R (e B 5 (AR AR AT 240 2 T RIE A 5] = R A AL 1T
i 0 1 CTHE RS Ry — REREAR 2 ARER B © BEaRed 24 2 TTHEES — REREE M2 A-EHKEL
B2 - 38

) AFEESH  RREESFE A EEREUR » 2024 FIRIRELEELE 5.9 BEMAL - LEEL 45 &
NHEAERL (RSEED > 2024 ) » DUSTEIE R By 305 RopFLREGTE > P9 HAEE 25 kg / §H > TRLRZY/EER
BEL R 17.5ke » 3% TMR 82908 By 50% » S0E4- 55 & TMR 35 kg / H (GREE) -

(vi) EARHEFER @ HEIZEE 3% » HEE 24 6% (1A 2023 4F 3 ARSI ) -

oi) FLEWL - HEEREFE VB REETE B EREE IIALEL) 2.1 — 7.6% (Bava et al., 2012) » A5E
HUECSEEME - TRAS E BhERER R 200 hn 5% EALE -

IV. #Z B 3575 P78 (differential break-even point, DBEP) 1 35 Bl Jf: 235 iiF

7= PR Pk (differential break-even point, DBEP) s A2 LEEGWE /7 28 AR A2 > 2ACHEk
(5 ZEAR > Ak 2 AR BIERY 7% (Lanen ef al., 2008; Kinney and Raiborn, 2011) » AR5 B AE R —44
GIBE T » & B B AR 2 B R AR BR A S ARV BA SR RO OERHIE T BB R B 2 e LU 5 B
ZERESHIEE R A > WA H AL BT RS S SR E VB BN AT - NEEAHTZEER 2 R R P
i > DUT RS X o TE 28 R F AR A A T R AL A TMR EERETE (kg / ) ©

V. TR B LR

EHEIENS B> X - RIELE B BhEREE 28t 2 IS BT (C,y) BUEIERET 20 Z BALRA (Co) + FE AR

B<X - FLLHEH SR BAL A (Copy) ©

wm R

TR I FRE AR AT B2 SR 25 Sl M 705 - $HER RN AL A= 5HE (60 ~ 100 ~ 200 ~ 300 ~ 500 ~ 1,000
UH ) 155 i H B E LA A e B E A S0l TMR 6RE6 247 (58 | TE 2 THCE ) AVEERARER o AR
L ARGERSELEL

A ELEGE R s B 2 2 B E) BB LERE AR50y R U B A S I E E AR > 395 1,132,140 7T
(#TEEE D 1,080,000 + F 2. 152,140 ) » 255 FMEATER A &7 HVEERCA > Siam 1 1802 10> B 169,821 7T (7
BE# D 162,000 + FE 17,821) - BB T HENME AR SH E ARG ISR TT B SRR E - SHEAR
J7H c BiEHEEEHE - RN T EEEERE T EE SN EE AR - CHEEBKAYEETEHENT - fla

1E 60 BEFAME T » a2 (1 1) WS EIRCA Ry 229,500 T (4EEEEIEE R 36,000 + JHIEE F 84,000 + AT L
109,500) » {4247 (2 1) B 469,000 T ( 4EEEFE R 36,000 + JHpk}E: F 168,000 + A T& L 292,000 ) » i &

B 2 G Fy 287,320 JT ( 4EEEHEE R 180,000 + E5EF F 34,320 + A T.% L 73,000 ) « 281 » FEEFIBRA - HE)
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EE B LB TMR 6T ST I A B R B
FARIVEBIRAREA I BB A (LEE 2 THCE ) (VEBIRAZISE | > EEEEAEL T (401,000 54)

£ R 180,000 + EE&F F 34,320 + A T % L 73,000) FE&aEHISEN 12 872,180 7T (1,000 FH - 4EEEHE R 400,000
+ E# F 180,180 + A T2 L 292,000) » SYHEAHEHELE 2548/ - 1A FEHUE NAVERRECR EE - BEREERFR

BREARE ~ EE A (K~ - SEER) - ESEGHEE - Agap TR A JEHIEER - Fla : 60 5E4-
—REREIRIR > FHEIFE 2.0 — 3.00F > fURHEFES © VIS CEFERBIERE ) ~ fikh - TMR 8 H0RS - 24
Bl BHRABSE 2 — 3B S HTIFLUINE 4 — 9 /N\EF - ATREFE 2 A ;1,000 BEAIBIEERI B EME 8>
HENERELH (1 — 26 0 FEA 35 m) > 7H | ZA BRI FEEEESE - &SRS IS 500 GEE - 4
HARFEAEENBIE H TR 12 /N - fERE BN N ET AT - BRI AL &5 H TR
il o AHESH > EAE AR RACESOH B TR - BB AR R S EORIE S I LHAEREM A T AEL T
(411,000 BEETRE ) » 8 KB T (B4R S 400 N TELRRL T IRV HAE - #5HE 1 558 3R i 6 A A G 2=

>=

X 10,000

Operating Costs (TWD)

o 11T | A

60 100 200 300 500 1000 60 100 200 300 500 1000 60 100 200 300 500 1000

Automated Traditional feeding Traditional feeding
feeding system system (1 worker) system (2 workers)

Herd size (head)

L A EIEE AR B BRI R S S B E A BRA LR -

Fig. 1. Comparison of fixed and variable costs between automated and traditional feeding systems at different herd sizes.
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M.

IV.

TESERASI AT

FEPRARBAL A (Copp) JTTHT » HIFY B ENRERHT S EE RA - TEEE AN (40 60 B ) B - H TMR JRAGEL
fZpA (1.84 TWD/kg) BEE =M E A4 (1 T2 0.50 TWD/kg 5 2 T < 0.83 TWD/kg) » 281 » P& & BB BRI
K> BB Z A0 HY B ] TE B A R A B ] B 38 T e A 2 o0 8 > (S HL IR AR BE A B ARV T [ - B - £ 500
SRR BB RS R A BALRLA (0.24 TWD/kg) EL SR EUE # 4 %40 (1 T2 0.24 TWD/g : 2 T. < 049
TWD/kg) ° [ 2 EEBEA IR VR A ERA - 5RBUR © /NS (60 — 100 87 ) 1 - HEN S AEHY B AL
AERATNEFL ARG & e EHEE 200 BHLL ER - BN RV AL B R AR T > i ESE 2 THCE
FYERAZ P8 TMR {ESEEA (HE) 0.75 7T /kg 5 {4482 1 0.84 7T /kg ) ¢ BIFEEE] 500 AR - RIERFMELRE 1 TR
EHVEALALE TMR {EXERA (58 0.32 7T /kg © & 1 T.0.36 7T /kg) °
HRSNE AL

AL (revy,) T HENEELERE R MBHAVAES - AWTFTTRME TR0 5% WEALE - E R kg ARER
EIEAIALEN LR 1.0 JC /kg » BIERERIAGTRR - HEIZRLRHY TMRIFEAL A (C,y) BE R E TR R
A o AEEAE AR F] 200 BEULAL R - FERLBAEE 2 -0.44 TWD/kg - £ 1,000 S A- R 5 [ 2
-0.79 TWD/kg (3% 2 ) » B IE MBI B s AT KAV RS M s 200 BEIAFL I RS 58 R84 o 2 B RER ad Y
AR - ptie R{EFR H BhEREE T ATERY AL E U CAA S HEREIRA » A RRERE nEERAER] - i RAHE AR
Wizt g - HELZ T - B ARGIRRET AR > HEBRALRACRES R R A B A -

FEFR L T RIRL AT
P2 RGBT B IR R R R AR A S AR ST R A & (BRSO X)) » fRR R 2 Bdsat & -
EFE N AR SR (X) B8R AR - B4 68 2 150 & ke / 2 - EERE - EERERERET 8GR BT
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Fig. 2. Comparison of unit milk production operating costs between automated and traditional feeding systems across
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Abstract

Following the shortage in labor force and promotion of energy-saving and carbon-reduction policies, automated feeding
systems eventually become the key options for dairy farms. This study aimed to compare the economic impact of automated
feeding systems (automated electric TMR) and traditional diesel feeding systems (tractor- or truck-mounted TMR) on dairy
farm operational costs. As the underlying cost factors are subject to change with economic conditions and social environment,
the cost estimates presented should be regarded as dynamic rather than absolute values. Two analytical approaches were
employed: operating cost analysis and differential break-even analysis. The unit of comparison was defined as the “cost per
kilogram of TMR,” with annual feed amount used as the scale variable. Cost components included fixed costs (including
depreciation, interest, equipment installation costs, and barn renovation costs) and variable costs (including maintenance/
repaid, fuel/electricity, labor, number of operators, operating hours, and number of cows used). Data were collected from the
investigation on three dairy farms in 2023, incorporating actual cost records on equipment installation costs, barn renovation,
maintenance, energy, and labor expenditures. Results showed that while the automated feeding system incurred higher fixed
costs due to equipment and infrastructure renovation, its variable costs became relatively lower. Additionally, the system’s
capacity to deliver multiple small meals per day contributed to an estimated 5% increase in milk yield (assuming each dairy
cow produces 25 KG per day in average, increasing 5% of milk production). Using differential break-even analysis, the
study calculated the critical annual feed amount at which the total yearly costs of both systems become equivalent. The
results showed that, when the actual feed amount reached or exceeded this threshold, the net unit cost of the automated
system (adjusted for milk yield gains)was significantly lower than the original unit cost of the traditional feeding system.
When the number of lactating cows exceeds 200, the automated feeding system offers advantages in saving labor hours and
improving milk yield. These findings suggest that for dairy farms operating at or above this scale, the net unit cost of the
automated feeding system, when accounting for increased milk production, becomes lower than that of the traditional feeding
system. The purpose of this study was to evaluate the operational costs of imported automated feeding systems versus

traditional feeding equipment.

Key words: Scale economy analysis, Operational cost, Automated, Differential break-even analysis.
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