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The Logistics Cost Analysis for Mulberry Fruit Supply Chains in Nan Province

suvnsal unsil ' syt vaest  edude wvend

Tanuchporn Nopparat"  Thananya Wasusri'  Chalermchai Wongs-Aree

ABSTRACT

The aim of this research was to study the logistic cost of fresh mulberry supply
chains from fruit collecting points at Nan Province to Bangkok via public buses and
airplanes. The interviews were conducted to collect the data from mulberry farmers. The
farmers were classified according to locations, the high land farmers had the average
production cost of 12.17 Baht/kg., while that of the low land farmers was 8.39 Baht/ks.
The average cost of mulberries production (high and low lands) was 12.00 Baht/kg.
Furthermore, the GAP certified farmers had the average production cost of 11.5 Baht/ke.,
whereas 12.75 Baht/kg. of production cost was found from the non-GAP certified farms.
The logistics management cost of the major aggregators, namely Firm A, Firm B, and Firm
C were 9.58, 11.70, and 31.82 Baht/kg., respectively. These variations could be due mainly
to the differences in numbers of farmers, amount of mulberry, and post-harvest
management costs. For transportation cost from Phuphayak District to Bangkok by public
buses (15 hr duration) with non-refrigerated control was ca. 71.82 Baht/kg., whilst
transportation with temperature controlled packages costed 84.07 Baht/ke. Logistics costs
by air with- and without temperature controlled packages were 175.24 and 108.66 Baht/ke.,

respectively which took approximately 7 hr to destination.

Key words: logistics cost, supply chain, activity-based costing

a1vivnsianisladaind e ndininerdenisdaniswazuinnssy unninedemalulagnszaeundisuy3veng nnu.10140
Graduate School of Management and Innovation, King Mongkut’s University of Technology Thonburi, Thoongkru district,
Bangkok 10140

airalulaBnisiufe augninenstinmuasimalulad uninedomeluladnszeundsuys (nenaauisuiiion)
YUY N3.10150

School of Bioresources and Technology. King Mongkut’s University of Technology Thonburi, (Bangkhuntin Campus)
Bangkhuntien district, Bangkok 10150

296 MFEANFIVINSNEAT UN 35 aUUN 3 fugeu - SunAN 2560



UNANED

muitedAnvFunuladadnduedls
UNuHAnouARlY 9. U fausinsTuTm
HAVNOUAAIINNEATNTIUAINITVUES U164
NTNN 1AgNISVUAININDINIA WALTD
lngaisasisae usiusiudeyalaunis
dunwalnunIng 153 918 WU AUNUNIS
NAAHANUBUYDUNYATNT TATLRALNNAY
12,00 vw/nn. Iaeinussnsluiiudiags dfunu
nsude Wwaswiidy 12.17 vw/nn. lungi
inwasnsluiiuiisuifuyunsuanedowiny
8.39 UW/AN. 1nwAINSTIE GAP fiduyunis
wARRALYINAY 1150 UW/nn. daununens
filaifl GAP Tdununswdndewiidy 12.75
UI/AN. EUSURUUATIUTINHAVEBUI Y
Tugflu 2.4 fo {33UsM A B uay C 4
AUNUNITIANINANL UMY 9.58 11.70
uay 31.82 Uw/nn. suddu 1esandianny
wanANALlUAILYUINTDUATOUIBLN AT
USHNURAKER LagN1TIANISNANLDUNAINIT
Fuiflen Fununsuudwantieunuasan
fufigudad Hrunisvudimiesolagans
a513ale wagmaeesTuaudangamme wy
11 nsvudslagansanssisasiliniuay
unil wazadruANanviluusTyie
fsuuladafndsiuwiiv 71.82 uay 84.07
vn/nn. ldsgeganiunig 15 9y, dwnis
yudimaniestuilinauaugungivay
mvANauniluusIiue daunuladasnd
AU 108.66 Wag 175.24 Uw/nn. faud
funuladafndveanisvudamaniesdug
n31N15vUdmIsalagalsans sy wald
TLHLIAWAUNNTINNYS 7 B3,

2 v

rd1fey: aunuladadingd, launiu aunu

v

A
FuAINTIY

unin

wilou (Mulberry) f%e3nenmansin
Morus alba \Jufiglured Moraceae
anvaznaluwuunasin (Wdud, 2546) Tu
Uszinalesimsugnusleunszangluydseina
FeinfifinnsUgnuieuniigade 1. Uy
fflufinizugnaan 461 19 Yuwandn
Uszuna 154 ¢w/U wazdinunsnsdnulu
336 518 (nunalauluiy, 2557)

flufiugnuazdmutenandouly
2. 1w 31 6 ufl 1dun gused asqnasifios oih
vhengy T uasidesan Taefufigwdndd
Uunawandnuiniign (d5uiu, 2559)
AsuTiunavdouselvg Ty a. U i 3 51g
wiaugsiusin A B uay C fdl Tasanis
a0 IWAUINITLN¥ATAGININNTTIIVAN3
guésl Tnssmsaanifaunnsinunsiigena
Wﬁ%i’]‘ljﬁ’l%ﬁ%ﬁ;ﬂauﬁﬁm wazAudgimuI Y
nwasnsiuiigndad wargiliiinsufon
nansnuRsiAdIniundoullenanna
GAP(Good Agricultural Practices for
Mulberry Fruit Production) iilénanseuiidl
AMAIN @81n wazlasndun1uuInTgIu
AuANYAT UNY. 1003-2555 (NTENTINNYAT
WaganNIal, 2555)

HanAnMauYae 2. U dulvaign
Jwnheluguuuunanieuuiuls Andudevas
99.90 vpiWANAATINUA (F159, 2558)
iflosannnanseuanininuuauuauazdle
sonsgayde villiannsavuddluszeylnale

U a

wardnduiagsnalinisnunugungisening

Thai Agricultural Research Journal Vol. 35 No. 3 September - December 2017 297



nsvuds Fetuisnsuudmaniouan Jades
SnwIANAIN ware gNANoUANINEHEN
misulufailegnan nMsdminenavsleuany
Prefinguuuulunmssmneiniuuenviie
ndwhenuuutuds Snfesandmingydn
YDINAVNOUANSIFINTITIAHAVNDUUTUT S
anee

nsianisladadndidudiuniaves
n133An15lWUNIUUTENB UMY N15I19UKNY
MsUUR uarnIAIUANUSEAVEN N naBAaY
UszdnSnavasnisdsveslutnami wagn1sds
vosoundu samTansdaifivaudn nnsli
U3n1sgnAn M3denlesansaumasEinags
wAnludaqaniinisuilaa iileflazmouaues
AufaIN1TU0IgnAn Fetiun1sdanisle
pUMIuTRINavtiouan Bududdu Ao
\nuAsnsYiAsHARNavou (AulieInay
ussINandeu  dswandnludedsiusiy
wavsiou Tudiunanaiiviiviniisusue
nlaU UIIY wagAIuRNRuunineulIrinds
wanAnlidadlogndn (Uanetn) fedumsussidiu
Funuladadndiadudiuddaydivinle
NYATNTUALHTIUTIUNANNDUNIIUTIAUNY
TumsAiiuay wagaNNTnIANIsuALAIUAY
dunuldegnamingan faufnguszasdou
Woilfefnwdunuladaindvodldguyuna
ytauly 1. 1y MuaIeudioudunu way
LA1YBINITVUAINANNBUNIITAlAYANT
1519048 WagaeFosdy

gUnIaluazIsNTs
1. nsihiudaya
Uﬁzsn'mssuauﬂwmmﬁﬂgﬂLLaz
Snenavsdouly 6 fufives 2.t fiduou

298

196 518 wundulnunsnsNd GAP 133 518
Usznaumenun gudasl 129 51 Wunigih 4
578 WNWRTNSNLUL GAP 63 518 Usenaunie

wungndad 10 519 Nunazgnaziies 30 518
Wi 13 519 fuAivisngy 3 519 N

Fesen 3 918 wavituiivihien 4 519 99
AUMIIANENT I TImINzaN WU
mafudeyannguiiogianunsnsiisl GAP
ag19tiay 92 518 warinunINIAkl GAP
adneten 61 318 9NTUIINTTIFIBENS
WUU stratified sampling finszatesiegnsld

o

WFARLUA AUSNIIEAINVDIUTEIINT LaeLAU

e
-2

AUANYATNINT GAP fuigndnd 88 518

1 4 979 wagnYAINSNUT GAP Huf

=De
=p e
)

U

)

wiad 10 918 NuNaznaziies 29 51

Ree

flufigi 12 918 fuiivheny 3 T fud
Gusan 3 919 woriiufiviiten 4 51 (Au
wnNtayaltoUmunarioukaziunulada
AndvananieuluiitiouunTIAN-l¥IEY
WA, 2559 NFIBELIUNWAINT 531 153 518
wagimuTmaniou 3 918 aseunquluiiud
gwdiad azqnasiios uazgih Wudeyade
N vl UBUUALA Yl kaTALIN
YUIANFUATDE1UNYATNIAI8ITVY Taro
Yamane (Wnsaluazgvang, 2557) sz
Audesiudesaz 95 faauns

N

, 1+Ne?
e n = WINVBINAUAIREN

n =

N =2U10U83UszyINg
e = ANUAAIALARBUTDINTHUMBENS
Meousuls winiu 5 % v3e 0.05

MFEANFIVINSNEAT UN 35 aUUN 3 fugeu - SunAN 2560



2. NIAMUINBLAATIRIAUNUAIUAINTTY

as1uwuudunival lnenisiiudoya
mluveanuning deyanisuda dununis
HARSW dunuladafnd (eAwiAuns, 2554)
Usgnaudeianssumdndsd Aanssuniawiey
ﬁ”uﬁﬂqﬂ NanTINNITUgN AINTIUNITAUR
$nw1 Aanssunisiiuifes uagfanssunis

Table 1

s
a

Yuds gnidne (2549) s1uTIMTOYAINNIT
funwal Wudeyafiugrureanuning lag
wuaAnlddnenuAanssy Usenausieg Aanssy
NTLASENAY AANTIUNISIATENTANU]N
Aanssunsindeudretanlan waznisimng
Ugn Aanssutngednw Aanssunisfuiien

Aanssun1svuas (Table 1) Wusu

Expenses used on agricultural resources sorted by aggregators’ costs

Fixed cost

Variable cost

Buyer labor

Accounting labor
Container yard rent
Scale/fridge depreciation

Container depreciation and baskets

Mulberry mover labor
Electrical fee
Packaging costs
Glove, tape, paper

Transportation fee
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Table 2 Expenses used on agricultural resources sorted by activities

Activities

Expenses used on agricultural resources

Growing activity
1.Land preparation

2.Cuttings preparation

3.Growing preparation

grass cutting, hole digging, depreciation of building

cuttings preparation labor, depreciation of building,

bags, growing medium and fertilizer

growing labor, depreciation of building, sapling costs

Maintaining activity

4. Watering preparation

5.Fertilizing preparation
6.Grass cutting preparation

7.Pruning preparation

watering labor, water cost, depreciation of irrigation

system
fertilizing labor, depreciation of building, fertilizer cost
grass cutting labor, grass cutting tools, gasoline, blades

grass cutting labor, ropes

Logistics activity

8.Harvesting activity

labor, depreciation of building, packaging depreciation,

glove, canvas

9.Transportation of equipment  depreciation/maintenance of vehicle, gasoline

10.Transportation of produce

depreciation/maintenance of vehicle, gasoline
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Figure 1 Retail packaging for fresh
mulberry, 200 g/pack
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Figure 2 Supply chain structure of mulberry fruit in Nan Province
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Table 3 Means and standard deviation of costs of mulberry production and logistic cost

of farmers in Nan Province

Activity cost (B?:té:g.) Cost percentage  SD Min  Max Mode
Production cost
Land preparation 0.50 4.19 1.56 0.00 13.14 0.00
Cuttings preparation 0.06 0.53 0.19 0.00 147 0.00
Growing preparation 0.10 0.85 055 000 570 0.00
Watering preparation 0.39 3.26 087 000 6.01 0.00
Fertilizing preparation 0.66 5.50 1.11  0.00 4.65 0.00
Grass cutting preparation 1.59 13.29 212 000 1331 0.00
Pruning preparation 0.23 1.88 0.97 0.00 11.29 0.00
Other cost 0.02 0.14 0.06 0.00 0.44 0.00
Logistics cost
Harvesting activity 1.80 14.98 257 0.00 17.04 0.00
Transportation of 3.30 27.53 411 0.00 1794 0.00
equipment
Transportation of produce 3.34 27.85 411 0.00 18.08 0.00
Total cost 12.00 100.00 10.72  0.00 44.47 0.00
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wun viseeniangunsaiflasumsatiuayy e
WisuiisuduyunnsnanfiTieasfuduny
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WnRsNIIUgWiu 66.18 uin/nnluvag

ﬁé’unuf\haﬁwhﬁ’u 12.17 van/An. wIn
Lmsmiﬂwuﬁuﬁqﬂﬂé’%’ummﬁwmﬁaéﬁu
wseuuazgunsalnasinizugn 81avinlv
inwasndosdfunuiiguiunndy lurmed
nwAsnsRuATUddunuulaifY 40.60
mm/ﬂﬂ.éfuv;uﬁhm%waqLﬂwmmﬁuﬁﬁw
Wiy 8.39 Uw/nn. Liesaninensnsitud
sulasuanudigimieainaudndaulng
AUNIERYSH .Uy WiesuiaRien v
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U GAP Tuvusanadsiviniu 11.50 vin/nn.
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Table 4 Means and standard deviation (SD) of mulberry cost production and logistic cost

categoriged by land elevation

Land elevation

Plateau area ( N=146 ) Flat area ( N=7) p-value
Activity cost MEAN Cost MEAN Cost
(Bath/Kg.) percentage (Bath/Kg.) percentage >0

Production cost

Land preparation 0.52 4.30 1.59 0.06 0.69 0.12  0.29
Cuttings preparation 0.07 0.54 0.19 0.03 0.35 0.04 0.96
Growing preparation 0.11 0.88 0.56 0.01 0.15 0.02 0.27
Watering preparation 0.39 3.23 0.88 0.34 4.08 0.69 0.72
Fertilizing preparation 0.64 5.29 1.12 1.01 12.00 0.73 0.08
Grasscutting preparation 1.57 12.87 2.15 2.19 26.09 127 0.06
Pruning preparation 0.21 1.70 0.98 0.62 7.39 0.82  0.00
Other cost 0.02 0.15 0.07 0.00 0.00 0.00 0.31
Logistics cost

Harvesting activity 1.82 14.91 2.58 1.42 16.95 246  0.26
Transportation of equipment  3.40 27.91 a.17 1.34 16.02 1.22 030
Transportation of produce 3.44 28.23 4.18 1.37 16.28 1.25 031

Total cost 12.17 100.00 10.93 8.39 100.00 3.23 0.96

N = Number of farmers
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Table 5 Means and standard deviation (SD) of mulberry cost production and logistic cost

categoriged by GAP compliance

GAP Compliance

GAP (N=92) NO GAP ( N=61) p-value
Activity cost MEAN Cost MEAN Cost
(Baht/Kg.) percentage (Baht/Kg.) percentage >
Production cost
Land preparation 0.55 4.80 1.29 0.43 3.35 1.90 0.00
Cuttings preparation 0.06 0.54 0.14 0.07 0.51 0.24 0.00
Growing preparation 0.04 0.31 0.06 0.20 1.59 0.87 0.00
Watering preparation 0.48 4.16 0.91 0.26 2.02 0.78 0.00
Fertilizing preparation 0.75 6.50 1.12 0.53 4.15 1.08 0.00
Grasscutting preparation 1.65 14.38 1.83 1.51 11.82 251 0.00
Pruning preparation 0.15 1.32 0.33 0.34 2.63 1.49 0.00
Other cost 0.00 0.00 0.00 0.04 0.33 0.10 0.00
Logistics cost
Harvesting activity 1.78 15.45 2.65 1.83 14.34 2.46 0.67
Transportation of 3.02 26.26 3.49 3.73 29.27 4.89 0.44
equipment
Transportation of 3.02 26.28 3.50 3.82 29.98 4.88 0.72
produce
Total cost 11.50 100.00 9.83 12.75 100.00 1199  0.99
N = Number of farmers
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Table 6 Comparison costs production of mulberry ageregators A, B, and C

AggregatorA AggregatorB AggregatorC
Costs of
Cost Cost Cost
aggregators Percentage Percentage Percentage
(Baht/Kg) (Baht/Kg) (Baht/Kg)
Human resource 1.53 15.95 6.86 58.65 17.47 54.91
Area 1.36 14.15 297 25.36 7.93 24.91
Equipment 0.33 3.40 0.15 1.27 0.06 0.18
Material 3.33 34.77 1.17 9.96 5.16 16.23
Transportation 3.04 31.72 0.56 a4.76 1.20 3.76
Total cost 9.58 100.00 11.70 100.00 31.82 100.00
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Table 7 Losgistics costs of fresh mulberry supply chain from Nan Provinec to Bangkok

Land transportation

Air transportation

Supply chain

Non-Temp Temp Non-Temp Temp
member
controlled controlled controlled controlled
(Baht/Kg.)
cost percentage cost percentage cost percentage cost percentage
farmer 12.74 17.74 12.74 15.15 12.74 11.72 12.74 7.27
aggregator 9.58 13.34 9.58 11.40 9.58 8.82 9.58 5.47
transportation cost  49.50 68.92 61.75 73.45 86.34 79.46 152.92 87.26
Total logistics costs 71.82  100.00 84.07 100.00 108.66 100.00 175.24 100.00
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