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1. [FLCBHIC

S[IREERIBOAERICA T TREEMR AR (GHG: Green House Gas) DHIBIFHALBEDREET
H5. 2021 FE108 22 BIZ TRUBEICEDCHREKE LTORPEE #EEBERESL. BE
~RRE Iz, COHEBOPTHRIE, 002 HHE% 2030 F£FE TIC 46%i# (2013 FEL) §5C
ENRBEELES TVDN, BMKEZIZCEWTE CO2HIEEEBORY HAIHEBETH D, BHK
EEANEELE TH#EYDBHURATLER] TIX, BMKEENMOHHE I S 002 % 2050 £F T
ICEOIZI Y2 a kT HIENBIFONATVEN, BHAEEZESEMRKEZEIZELTH, €02
BHEZHIBT 2 L IXTRBDEBETH D,
2. BMKEEDIRILX—HEOHHY
BEEFEERIRLXT—FARRTHIIRILF—EHE22DIRILF—FAICLDE BROR
¥ - BEFMEBPATIEERS 7,033 P O—RIRILF—ZHELTLD, CON. BWHKEEIE
25T PUEHEBL., 2D 3 T%EEHH LD, CHEVEVRFTEAL, BMKEETHEESIL
BERIRIILX—IE. EH. fTih, Bl AVIUD. BEALHD, COFTELHESATLED
FEMEOHNRBE L ERE=DORREETHRRINLIATHTHY . BHHLAEDKI 5% ELHD
5, TOMIC, BEHW. BEIE. Sy I ORREED. BMORMOEZIEH. MIFZORE -
HERETHMRINLIEERHMLEDLILL2HEDH MR BETH D, CORMKENEF THE
BEINDBHEBHEEXD C02HHEIE. FRMN 16805 b EHESIND,
3. BRAOHKEEHDEIM

BATIE. 1973 FOE—RBHBKEEZEIC, BB, Ak, KAIZ, NG, EFH. FITREHN
mhy, REEHDSHIEAEDONTE =, 20010 FICIFIEFHEEROREEN 2,882kWh & 74
Y, REELARD 25.1%EEHO TV, LHAL,. RERARBEXKOELEICELY., 2013F 9 ALK, ]
FHREFOBEANAFLL, 2015 FLRITEREB T I2REMMNMEZ TS, 2010 FOFKEKEIC
FR-TWEL, —A. 2001 FLIEK, KIEXFEE. RORE. DMKARE. NMATXARKEEFIC
LEABIRBHOEENER -, CNODBEAFFIRFZFICHBEINLGA. 2000 FICEHFIARED
BEMN2.2%THoT=H, 2022 (2L 21. T FETEZ TS, ChilE. 2012 FEICHEITIN-ERE
EEICKLIBAFREIRI T —ERORECHETIFINBEZCEDTHESINLFITHE (AFE
MR EEFIE. FIT: Feed-inTariff) AE#LLGZ-THY., KIFHK. BA. KA, "M A IREF
DR GHEERBNEETEAINTE Rz, BROIRIILF—HERTIE. 2030 FICHETMEIRIL
F—DBABNEZE 6~BRETHELTLEZBEBRELTVSY, COBREERT DICFRILEH
NS EDOBHMIHKIC, BEIRBENERENICHKB TS EATARTH S,
4. BlLAMEN S OBETRET RILX—HABOATREME

BAOELOHTHRLEBRISIZVDEIHFMTH 10%HY . HRAMICHTHLEELRENAF TR
BRNEFET S, RICEABEMNZUVOEKEA., MAith, MEMGEDREMTH 13%H5, Fi-. HAT
FEFERAKELTEMO0EM LtDOKERZMALTLAIN.CORERAKOFAZZATLSLD
B DADBRWVEEZEDORY FT—0THD, BRNICEEIN-TELGREZRAKBROKRERIEH 475 kn
ICRUY, CORIFEERD 1 HANIOKERDON4E. BEOKRERON2EORIICHEAT S,
SHIC, FELGRERKEBICOGNDIRIFGKEETCORIZEDILALERIFIOF knCRY,



DR S (FhER 10 FHICHST S,

COELSIT. BRORIANMIBICIEIABGARE. BRAXKE. INKARE. NMATIAEEFD
BIXBAORTUOOYILICMA., BHBICIEHPRORERKORKBLZLEDORIARELESIC
BET S, HIAIEX, NEDO HfTEkAR IRz > 2 —H 2K L 1= TSC Foresight TELERICE TS5 BE
PREIRIINFX—PATLDHFOEMBEEREICAITT] TIE. BAROEB AR HIRIZE, FiK.
KNAARRAGEDBIRERINEEICFEL. BIXRKEEDORT U vILIEEMTRALK 1,500
BEkh EERELTWVWS, Chik. 2030 FEDBXRDERERICRAFEFNSIBIRFEEE (3,360~
3,530 B kWh) 4 BNBICHET S, COKSIC. BUAFRMMBICHEET SBERBEIRILY—%
FRTAZEICKY, BACHEHANBEIRRFURICERIZET LI ENEFIND,

5. BIANIRILF—IRIOAV M RATLOMERSE

EMEBIBEEANREIRAL T DB CTANGHNZETIREOCKRZFLART, BILARIRIL
F—I RO AU MR T L (VENMS: Village Energy Management System) LK ZEHTILNS,
VEMS B B9 & C AL, BILAFMIBICHEIKREGARE. KOARE. RAXKE. NMFTXEEZ
NINFIZEBTIOTELGLLEELTHRB IS MBATHIGAIREGSBETRIRILY—EL.
HMIBADIRIILF—ERFTEEL., HMFELATHA., REEEITLILVATLTHS, VENSD L X F
LBEIX., BILAMMBIZENT, ITRILF—HGEESAREREKRET ST T ENS (A-ENS) &.
BBETYUT7THAOBELRDEEREXNRET S0 —HILENS (L-ENS) DB TR NS, ZDOF T,
VEMS THIEIATaE G5, IR ETRILF—HBAITIE. BB 1 DO A-ENSIZEWVWT. KEEXARE. 15
KFEE., INKAKE, AR UVHAREE, NAATAREDL, EE. ERLEHALLELAS, BE2 D
L-EMS IZHE T, FIZIFEE. FE. BmNIG. FELLETEROXKE. EE. EROFEE.
E—rROTOBEBRREGEEZE=F2 YT LEGLNL, RN THATERGBIRENDEMHIBL.
MBRNTEAET S LEEFIMBANCENEZEAT LG E. ENMECIREMELMZ THIET 5.

—hH. VEMS #HERETHLETEELGON, EAHMBICRAWNEZTIIS—2—DHFEETH D,
FIIVT—2 =D IR F—HEHEIRIILT—FEHORARZZTL. TOIRILX—0O%
AN TRIET DL S BHMEAZESBINEGES AL, £, BILAMNTBEICIEIBEIRES
DRT UV ILNEEIZHDHIDT., ChETOHRTMBEADERCREROBHKICMA T, TR
F—ELEHLETHBTEHIILITKY ., EMRAEFONREFRE -mMEL., HEBEFIIhFETUEL
ISHEV., BHBEOBEFREDLNSLCHEDS, 5120 BIIRE L TO I RILF—EADOXEA
BAERNICERINADEVSTFRRIEFNDIZLICHD, CCTEELDIE. BETMEIRILY
—HEORMEA. BULIANKIBICHEY EEXINESELSICLETNELGZLLRENI ETH D,

6. F&&

AEFHFEETE. BLARMIBICRET INEELEERAMREIRIILY—ZRAREAL. TR
F—FhEMETSEODEBLUBAFNIRILE—IRIOAD AT L (VENS) [ICEHSHAEMAHED
BEE. TOEREBRTE, HIC. BRAORILAMMBICIEIAKBGAREE. KARE. ARAXKE.
BHRE., HWBRE. NA A TXAXKEL. EMNHICHLHE, HhohZh, TR, BERAKGEEDRK
FARGESHRGBATMREIRNIILY—ZHETELAN. BEFFITHETHREEZAIIENGS ¢
T4 ITDHEEH. BALEERTIRILX—OHEMEOIRYMBAINENRT NS, §&IE. FIT
HEMNS T4 — KL TLIFL (FIP: Feed—in Premium) ®J-2 LSy FEEDFHFLLV,A VLY
T4 THEICBTTI2AHTHLIN. BEAREIRILF—HFHEMIODOREMICERE - #7512
T, BAAREIRILF—DOFELGHBRTHIBIAFMBICTIRIILX—EEORELFEY &LER
TEHOEDRRETIADNBLETHY . VEMS ZHERETL-ODOFEVZ D, T, BUIAR IS
HETIBEAEIRIIL T —ZHEMETIMYBAE. BREREZ T TELEL, ITRLF—T Y
IoMNRBLEHKBELEOET - EXEBOBIFLICAMT S LV HATFEIND,
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EROREFNE 75 DRLH T
—HREEZOEH -

THE ik (LT EERFRFRE) A 4h— (7R EER )

. TROERELEEN

ﬁﬁ%iﬁ)\mi’%bu LV DIFFHHEEOTL VXS EFEOEMNEZ 5T, AAFTELFELEmE > TV
5 EFLAEPED T DITIFEBHI R N3 Z & @T% RWEAMTHY | B EPORICS I D,
FrliZ, BE G oW TIE, BRHE, SHE, =X —HER s, BHaLZ0EEEND
Bex g VR — FBMEET 208, BEHE G IZHOWTOREITD R0,

Z 2T, AAEBHIEEE S~ THRAOFEHEEESOEE LA RORE - HMEOES %%
D& LT & LTHE, 2004 4005 2023 4RI/ T, B B I3 IMERICH 5 Z L &R L
2o LOLRDL, ROBRETCHEIGELLOESBOWBET -2 OB THY | GHEMNZROITIIAT
ST o7z, ABFFETILEHE (HS CODE 1214.90) Z %812, FRFHRML & IS —EME 5 I8
BhAHZDEROCETIOONDIENFREREHNT, Bil\ESH21T5 2L 2HE Lz,

2. MRDAE

HBl 62T U &1 5 EITHFEICH . CEPIT @ Gravity Database, 3 J T8 UN COMTRADE @ HS
CODE 1214.90 (Swedes, mangolds, fodder roots, hay, lucerne “alfalfa”, clover, sainfoin,
forage kale, lupines, Bzf(¥E & \V9H) OEGHT — X &I L, 727 L, BEOT—XI%X N
COMTRADE Ti% S19 (Other Asia, nes) L L TCH VU FEINTNHI L, £, BEEZIILHWN D
MOEOT — X XE Y Y7z dr-> 7272, GDP 7 — X X STATISTA, B 23032 7 — # 1 X DISTANCE
T0 O & EBEIIERE A FHVAISE LT D, RFR4AEIT 1988 4275 2021 4R 34 4R, T AEIZ A A, W
E, #7E, 6% (Lo bty BERLARBELEWIET —Z TERWVWRIEBETHINERD D) |
YU TIET UAE, £, /U z— b, BF = RN FLAOHEFEE, 77 A, KAV,
AR FTUHE AL AOEU FE@AE.BLORT AV D 16 pEZRSRE L (n=5,490),
BB, 2015 PETEAENSFE O AFOBED I0%LL L2 #HEHEL T\ 2,

Zokx, GE (EAE) 2iE (EHE) 26 8EE 28 A L7 CIF fif% (Cost Insurance and
Freight, pasfX -+ LIEE +1E LIRBREICTH Y | BIBLZ G E RV 2T, L35 &, BEHHFRAIR
ATRIND,

lnTij: (24} + ﬁllnYi + lenY}‘l' B3lnDL~j (1)

3. HADHEKERZOTRK

UN COMTRADE THU/G T & 72 1988 4E L ¥ 2023 £ FHlii A[E 15 M [E O AZEOHEBR Z X 1 125R L
7=, 36 [ A8 LT, 300 H 7 USD 225 1,000 & J5 USD O ABEZ #ERF L TRV . HARDBRE RO
AETH D Z LIEFEWZRNAS 2000 FRBEE & B, 2010 BN HE, ST 787,
UAE H RESHABHA O L, MHMEE G ICBIT A EH T L —Y—L 7o TWD, Z0D 36 FMTH
FEOHHAKEN 100 GHUSD ZBZ 201X, ZNHD6NEET AV IOHRTHD, T A Y WITHIK
HEoRRKOE@mHETH L & L BHIT, HD<$€&IT‘&>5777‘7&!F%%LT:}8@ 7 A T
FOFEEMA~OEA, HiHAOEKEFEE L TEDATWS, —FH, S—a v 0474,
X4X%%NEU%\%lﬁﬁ%m@ﬁL%5ﬁ\2#~aﬁfum§ﬁ%DLiEwTw&wo
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4. HROER

HRT A= HOHEFHRERITR 1SR T &80, EiHE P, #AEGP D/XT7 X=X (X I%DOHE
KETHBICIETH -7z, 72056, WlE, WMAEOKRFERBENRKEVIZE, ZEHEOMHBEE
DRI T %, BB TEEOEMO T XA =24 I5OFEKEFBEIZATH- T, 2
MBI MTEE OEBENEVIEES BHEITRD T2 L 2BH®T 5, ZoBRILASI Lo [1] %
B OEATHRE —H LT, EHREEGICBWTHLELZOHEBNY TUIEH Z AL
MmE ot

&1 BEHAEXICLLEHER

HEEHE DHENE
In (& E GDP) B 0.059 %k 0.025
In (&1 A EGDP) B, 0.199 *okk 0.032
In(BRSI*BFEEDIERE) B3 | —0.298 sk 0.038
TE Qo | —2.515 %%k 0.831

ok TIRD A BKETARLERERT

5. BREFLYD

ABEIDOHTIX, 5,490 7 —Z /G L L7ehy, B M EFHEE G 0 EMR 0L 0. 0965 L IRVWMETH
Sz, RoFTCEsrb, MAELZ A, #E, PE, YUY 7 I 87, UAE © 5 »E, wtEEY 7
AUH, HFHE, A=A TIT AZVT . AL D5 NE, 1988 £ 5 2021 4F & X814y
Briiz (n=457) R0 A HERERE AR ERL0.3279 Thotolod, o7 n#as£< LizZ &
T, WERBR TR >TLEL TV AT, ABOT %ty hORETH D,

Flo. A%IF. PTEOBHICK T 288, KUBELHICL BB EbathaED T,

%3 SCHR
Holf[1] (2013) (KEBEERDEEDE S \CH 2 58 8ICET 5 EilFor—/ &, k., hvEr 2
VDI —AAET 4—] | [BREFSEFE] 260 5% 35 278-286 X—

CEPII Gravity Database https://www. cepii. fr/CEPII/en/bdd modele/bdd _modele item. asp?id=8
UN COMTRADE https://comtradeplus. un. org/TradeFlow

DISTANCE TO https://www. distance. to/

STATISTA https://www. statista. com/



https://www.cepii.fr/CEPII/en/bdd_modele/bdd_modele_item.asp?id=8
https://comtradeplus.un.org/TradeFlow
https://www.distance.to/
https://www.statista.com/
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1. [FL&HIC

AXZVTICBTDI 7 eI ERICOV T IR E TARERIZBWLWTINE THEEIT- T
oo ZAVRFRICAEE HIRIZ I W T A Z U T DML Z EIRT A DO THLN, TOERKE L TH
WNORBEHRAMENH D Z L 2B Lz, BEXEUOFMEECTH LA # U TILEU & oBFRES
EHR LD D ENRERAZZZEET SO OBREZFITL TS, KRRETITZOL D 2R T T
Covid-19 BICHEAL TWDHLRTE TR LZNEDO A — =Y — U LRI 7 ok FRIC ED
EOREBELZ LM OVWTELREIT),

2. 4 2)T7ITHE TSI/ O0MtiiEESR

22N LT 0 TN 1996 AL R B S FEAE L, N — =T MOMNLE TR LT, NF—=7
ML T ERF—=7] (=t TIN) | TFRF—=7) (oL T4T7=Tx3Y 14 TM) |
ZLTCZI Y THIE N LR 2 MBI CH 2, Z OMSTERITETL LTI W 7eWnas, JLEFE
(BEXAE) O—#IXBRAETH MO FREEZZEZ TR,

) i U R MIEMNL L TE Y, 2014 4, T = R M
R-1: 42V 7BV TMY 2 TR LE 2 LD Sl . B .
SIS BT M R E A KRR L2y, &
EBHFNI N AEARZE L Lz, 2017 4R 121X 2 FE B
DERKRENEMS N, BE. UEEE, RBEL W
STEREEZEIZH T 5 BIGHEDILRI KD Hiviz,
Tk MMTCHMSL A ERTHOBR & L TR <
HOENTWLDIE, Vexr b L7y 7Y il
VI (A2 0T ORER) Thd, YT —=x 5
T, 4 HAGE S ARA VOB T I o 7 B OFE
BRYED & o T2, WHET B IAEB) ML ES) 23 E 2
STC&E, YVT—=xOnBERIZT, L7 —=
yEBEWI) LHEAXOACREEZMRT, TSI
1960 AR 70 FAR O PifE R b O e &L EHR Y |
B CorHEERERCHEB N 2 ka7, BIE, Z
ORI D BIREEN L, 1921 IR SNV LT —
SXATERICE > THE IR TR Y | RRoERE
F#H - B FEROER I v VE Y RERE SN,

Hi #it :  https://www.geopop.it/quali-sono-le-regioni-indipendentiste-che-rivendicano-

RS, AT g —=vsr B fE, e VX (AT = EE) [ T AT T 4 AD%K
BOE A Mb - TW5, Fur b £, S EROMNMERZFESA 2 ) 7o cH 5, m
FrVAMBR (STF) EA4A—A MY T ~OFG%2 HIEL TH 0., 2023 4 10 AlfTbiu iz i i 8% ¢
B AEHMSET, T LoMBME, AX VTR, FAYR, 774 %EWVI 3O0FHER
DERBEEFOFEICHER L TWD,



3. Covid-19 BIZHITHEALEDHH

Covid-19 DL REZITTeAZITIEK-20 DB EEH REPWA LIz, Lol Covid-19 @
IR X7 O a2 BE S T, FRCAAENOAZ I T 28 BB OREITE RELNHDOT
Holz, TDIHRRIMDHF T, A — 3= =YX LT HERDO ARG EE-TND,

B2 s A 407 o EBBEEROEL - 315 A 2T~ Hi 3% 3]
Viaggi internazionali dell'ltalia Eﬁ bin g*ﬁ Ejz %IJ /El\ THHN,
(flussi a prezzi correnti in percentuale del PIL) .
30 0 /N T 2 w71k EU E»
25 25 LOBULENEZ ., #Rx I
2,0 2,0 jt*'@?f/?ﬁ)%@ﬁ
15 | 15 HENE 2 TETWVWDHZ
10 10 EDRPNDH, LrLzen
05 05 FQ N /ﬂéﬁg & LTfi 862% 7j§
2016 2017 2018 2019 2020 2021 2022 2023

BY., A4 IXEUBAD
B ETHDZ ENDMN
-3¢ A4 0T ~OHBSEEERES Do FHCBDEHE LTA R

W 2 x4 TR7 4 L

ventrate  muscite wsaldo . ¢ & Y 7R ERAT

2022 2023
America Oceania  Africa America Oceania  Africa Yz m’—viﬁ E"G{j:fﬁ

Asia  centro-merid. 1,6% 11% centro-merid. 7% 1,0%

HMEROAEFIZRKELE
BERIFT LD RBGEN
BZo>TWnWbd, £L T, &
D X D 72 AN BU Tt L
TomiFohsdZ b A
s RN TH DL, X

EU 72 EiRZ K 57

(1) Per I'area dell'euro, composizione fissa a 20 paesi; per la UE composizione fissa a 27 paes Hjﬁ . /]» 5 U 7;'39%@&??

BUEND D, Ty 4 TIZBWTIE Covid-19 DRI B A ——Y — U X AERER S TD
M AKIRE L TERARMEE LTHEEL TV D, bH A, K EAZAOERERAFEM O OB,
EEROBIIZ LIV ERY—EZ2AOR L2 X572 8 L TWD0, IRARERIZITE> THRno
NERTH 5, B2 EOBBOL T2 CidZe <. BHERHERTOWD Y2 RN L Twn
HZ2EHH ENNFERBICENY FROAFICERZEZRIFT TR EOMELRAEL TV D,

4. #BhyIc

MWREELZREZ AT DA XY TIZL o UIBFEENEETH L Z LIZITEDY R, L L,
B RO ATEE 2 & T4 — =Y — U XATFHEINE E RRICRE B L 2o T D, FERRIC
AN CTIEHBILRICKT 2K TOLESL, TEREVEI > TEY ., HRIZBEDLILTWD,
ZHEFEA XY TICBWTHIELARRMEE > T3, 20X D RISk LBUSSEIR L LIZxs
EWOR2WGEA K-1IZHD LT =Y 4 7 &g tedt s OIS IREE ) 2 E S8 2 "lig it
HEZXHND, FHCZOMBEOBILEN EUEBNDHRTWD Z & #HIGAHT b iviud, K EUMZ
BRI O S AIREME A B2 A TV D, ZHUET TICA U AD BU BEOBICREBR L C\Wb Z & T
L bHoH, BUE L THINEAEZ®E U CRBIICHREZBECILERD D,



HUETREBFEDERMBE TOVILALERERELZINLAATEIL

Ao AR ((— /) #BR - NRIBRBE T +—T 2) , AARRER (BLRTRE),
bMSKiﬁmm(%/ETE%ﬁn%%ﬁﬁﬁﬁﬁ%ﬁ%@ﬁiﬂk?)

1. [FC&HIC

A DT R BGE U O B AR AR IS L > TS - ARV AT LD LYY T U R B, T
TORUNK A EDOBREEEBRT 2 BRLRREDOT_DDO LY 7 A (MFE: 2013) & L. ET
FAEBMIC B W TR AED TE 7=, F7-, 2015 ENS 1T, FIEOIdT L2 7 2D E
BEEFES AT KEEET HI2D K\FW%DﬁyﬁIkLfﬁ%éﬂfwéﬁﬂﬁﬁﬁwf\F
VER TR BMEEOmNY AT LAIEOBRE G RELE L, £ LT, YT LAERICK
FEEWHET BT 2 BB L 2R LD Y X 7 KT Tl EJWL%W%LKV/JT/X
DEWVEMIEEZEET XM A TE L, RRETIE, Vo B 7 BEMN O F1X-0 5 AT A
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The Role of Cooperatives and Private Collectors in Driving Technology Adoption
among Smallholder Dairy Farmers in Indonesia

Ahmad Syariful JAMIL (Graduate School of Animal Science and Agriculture, Obihiro University
of Agriculture and Veterinary Medicine)
Satoko KUBOTA, Masako MORIOKA, Hiroyuki IWAMOTOQO (Obihiro University of Agriculture

and Veterinary Medicine)

1. Introduction

Indonesia currently experiences a structural milk deficit, where smallholder dairy farmers dominate
domestic production but struggle to meet national demand. Enabling the adoption of technology is considered
a key pathway to improve the productivity of smallholder farmers. In this context, the role of milk collection
actors becomes vital, as they directly connect farmers to milk processing companies. Dairy cooperatives have
historically provided services to support farmers, while private collectors have recently emerged as alternative
markets. These competing actors not only procure milk but also shape farmers’ incentives and capacities to
adopt new technologies. Therefore, this study aims to examine how cooperatives and private collectors
influence the adoption of technologies among dairy farmers in Indonesia.

2. Data and Methodology

This study employed a mixed-methods approach, combining insights from milk collection actor board
members and 151 dairy farmers. The survey was conducted in two central milk-producing provinces, West
and East Java, Indonesia, in October 2024. Adoption intensity was defined as the number of practices adopted
within three bundle technologies, including hygienic practices, feed, and breed. These bundle technologies
were then classified into low, medium, and high categories. The qualitative analysis was conducted in order
to provide complementary perspectives on institutional services and market arrangements. Ordered probit
regression was utilized to analyze the determinants of adoption intensity for these technology bundles.

3. Results and Discussion

Institutional arrangements were reflected in the services provided by milk collection actors to their members.
Dairy cooperatives, particularly big cooperatives, offered more structured services compared to other actors.
Big cooperatives also employed dedicated staff to provide extension and training, ensuring their members
received continuous guidance. Adoption intensity across the three technology bundles mirrored these
institutional differences. Big cooperative members consistently recorded the highest levels of adoption
compared to farmers affiliated with small cooperatives and private collectors. This pattern suggested that big
cooperative members were not only more likely to adopt a wider range of technologies but also more likely to
reach a higher adoption level. In contrast, private collector members remained concentrated at the lower level,
while small cooperative members stayed at the medium level.

The ordered probit regression reinforced these descriptive patterns (Table 1). Across all three technology
bundles, farmers affiliated with small cooperatives or private collectors consistently had a significantly lower
probability of achieving a high adoption level compared to those affiliated with big cooperatives. This
confirmed that institutional affiliation was the strongest factor influencing the level of technology adoption.
These institutional differences reflected the differences of supportive services provided such as milk, technical,
feed and veterinary services that enabled and encouraged farmers to adopt new technologies. These findings
were supported by a previous study, showing that the internal coordination within dairy cooperatives played
a significant role in sustaining members’ technology use and preventing dis-adoption (Akzar et al., 2024).
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Beyond this institutional indicator, other indicators also mattered in specific technology bundles. In hygienic
practices, higher communication frequency through diverse information and extension channels enhanced
knowledge transfer, while sufficient labor enabled farmers to improve their milking routines. In feed, land
ownership provided financial space for farmers to follow feed guidelines, while longer distances to milk
collection actors limited feed access and reduced feedback. In breed technologies, access to credit and land
ownership eased financial constraints for reproductive services, and frequent communication also fostered
farmers’ learning in reproductive management. These findings suggested several policy implications for
strengthening technology adoption among dairy farmers such as improving coordination across services,
ensuring transparent milk quality tests, diversifying and providing affordable feeds, and enhancing the
reliability of veterinary services

Table 1 Ordered probit regression analysis of factors associated with technology adoption

Variable Marginal Effects (High Adoption)
Hygienic Practices Feed Breed

Age 0.098 -0.017 0.074
Education 0.072 0.067 0.023
Household Labor 0.022* 0.010 0.001
Lactating Cow -0.009 -0.002 -0.003
Debt 0.094 -0.027 0.141**
Owned Land -0.007 0.090%*** 0.116%***
Income 0.020 0.026 -0.004
Private Collector -0.123** -0.207*** -0.160***
Small Cooperative -0.131** -0.084** -0.125**
Province 0.057 -0.069 0.082
Distance from MCP 0.014

Distance from MCA -0.033***

Distance from Vet -0.011
Communication HP 0.032%**

Communication Feed 0.003

Communication Breed 0.022**
LR chi¥(7) 37.91%** 61.66*** 47.09%**
Pseudo R? 0.355 0.198 0.150

Notes: *** ** * represent statistical significance at the 1%, 5% and 10% levels, respectively
4. Conclusion

Overall, institutional affiliation consistently shaped technology adoption. Dairy cooperatives, especially big
cooperatives, emerged as a consistent factor of technology adoption across the three technology bundles. Apart
from affiliation factor, other factors including household labor, owned land, debt, distance, and communication
significantly affected adoption level. These findings underlined that technology adoption was shaped by the
interaction between institutional affiliation and farmers’ resource capacities. Improving adoption therefore
required not only better services provided by milk collection actors but also adaptive farmers who were willing
and able to learn and adopt new technologies into their daily farming practices.

Reference
Akzar, R., Peralta, A., & Umberger, W. (2024). Understanding dis-adoption of technologies by smallholder
dairy farmers in Indonesia. International Food and Agribusiness Management Review, 1-31.
https://doi.org/10.22434/ifamr2022.0045
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