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Abstract

Sugarcane and sugar industry in Thailand is essential for the national economy, for it
brings revenues from exporting the second highest quantity of sugarcane in the world. The
industry also creates jobs for sugarcane growers and all concerned including logistics
services and sugarcane factory staff. However, the past studies showed declining
competitive potentiality of the sugarcane and sugar industry in Thailand when compared to
other big exporters like Brazil and Australia. One of the major causes is from social changes
that affect Thai agricultural structure. Most of the small-sized farmers struggle from
decreasing land for plantation with the average of only 10-15 rais, hence difficulty in
management and in reaching the unit break-even point which is lower than big plantations
in Brazil and Australia. Thailand is an agricultural country growing a lot of cash crops in all
areas; therefore, related activities are involved especially inbound logistics (cultivation,
harvest and transportation) which intersect at certain period. Nowadays, farmers do their job
independently from other farmers. Group process in order to co-utilize resources is not
common. As a result, they compete for some resources such that the costs of operations
become high, with inefficient management in many aspects. This research therefore focused
on developing appropriate sugarcane harvest and transportation in each plantation area and
periods of squeezing process in order to decrease inbound logistics burden for small-sized
farmers in the supply chain. Also, the aim was to keep stakeholders in the supply chain
mostly satisfied, and with this, the costs would be reduced for inbound logistics of small
growers, logistics services, sugar cane and sugar industry in this supply chain. The research
findings indicate that at present there are 5 channels to transport sugarcane to factories: 1)
factory yard system (with transportation station), 2) small-sized grower group system, 3)
cooperatives system, 4 purchasing yard by growers or private merchants, and 5) logistics
service system (3rd party logistics). Sugar factories would act as the middlemen coordinating
all these activities. When asking opinions of small-sized farmers concerning obstacles in the
5 channels of sugar business, we found the main problem in shortage of supporting
resources and engineering management for optimal and efficient inbound logistics, e.g.,
labor, machinery/equipment and transporting trucks which would reduce costs. Therefore,
most farmers require factories or relevant people to provide logistics services including

cultivation, harvest, and transportation, especially the latter which has the highest
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proportion of needs. For efficiency of implementation, group process of farmers both with
leaders and cooperatives group is the means to enhance more efficiently shared resources.
Efficiency of operations necessitates up-to-date information as the basic data for setting
multiple patterns for relevant people all through the process, and then evaluating the
useful pattern for all to set and build the job or unit concretely as the core for cultivating,
harvesting, and transporting management. Thus, this research designed the engineering
management for inbound logistics for supplying sugarcane into the industry by all of the 5
channels including information technology as the decision-making tool for efficient harvest
and transport services for farmers. Well-managed labor/sugarcane harvest truck provision,
labor/harvest truck/picking scheduling and scheduling of sugarcane trucks for the harvest
and transporting work would reduce inbound logistics cost and lead to effective
implementation. Besides, the economic business plans for cultivation, harvest and
transportation (third party inbound logistics) could be made for investors; leading to services
for small-sized farmers through consideration of stakeholders’ participation. More
importantly, the findings could be used in decision-making of governmental and private
organizations related to sugarcane and sugar industry in Thailand. As a result, the status of
world leadership in sugarcane and sugar industry would be retained, enabling readiness for

the ASEAN Community.
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91nY 2553/54 910 128.10 dusudy 164.36 dusiulul 2554/55 Jufiudu 36.26 a1udu w3e
28% lneUSuauiiindull 1131n%nisiinvesUssmdlve Jadulssinaninisndndesgigaly

DAY (AA15199 1-2 DA77 1-4)

A15799 1-1 UssinadunandsesniidrAyvesseimdlneg

Usganl
Useine
2550 2551 2552 2553 2554
i 207,704 285,484 469,632 444,824 389,208
Ju 213,404 115,771 187,686 24,124 277,571
i - 308,597 327,112 6,020
dulailide 1,367,790 1,601,915 973,957 1,265,109 1,316,049
85n 264,989 285,745 205,900 59,964 103,896
G 546,254 893,236 706,311 520,372 1,316,049
L\ ALE 50,977 256,489 147,327 131,373 508,163
WALy 208,128 64,099 50,522 151,161 343,702
HauTud 89,519 96,395 139,889 277,994 121,821
aealus 206,709 105,055 126,764 102,959 183,630
TAnTu 139,209 413,290 286,354 84,605 222,906
Reauw 42,669 96,221 126,350 246,994 289,757
Buq 1,159,644 554,665 1,369,638 842,339 1,602,298
T 4,496,996 4,768,365 5,098,927 4,478,930 6,681,070

737: @UNNUAMENITUNNTOBULATUIAA

M13°99N 1-2 Msndndeevaanquussmeengeulul 2553-2554

$78:1,000 LEARNS

mswWasuulasann mswWasuulasann
Useine 2393 2554 2553 14 2554 2955 2554 14 2555
(2552/53) (2553/54) - (2554/55) -
J3unal % J3unal %

T 128,096.36 | 164,357.45 | 36,261.09 28.31 175,747,28 | 11,389.83 | 6.93
U3y - - - - - - -
nen 365.56 524.12 158.57 43.98 547.45 2333 | 445
dulailide 15,366.02 15,242.52 -123.50 0.8 18,070.02 2827.50 | 18.55
an 818.68 1704.30 255.63 31.22 1,162.50 88.20 | 8.21
1A%y - - - - - - -
W3 9561.98 9249.46 -3.27 -3.27 9655.44 405.99 | 4.39
auUud 17929.27 26,154.94 45.88 45.88 27,776.05 1621,11 | 6.20
RGISTH - - - - - - -
lny 68,807.80 95,950.42 39.45 39.45 | 101,032.42 5082.01 | 5.30
NEAUNL 15,274.06 16,161.70 6.00 6.00 17,503.40 1,341.70 | 8.30
fisn: Annual report AFSIS; 2011
w1 numudeiauslasinis W 1-2
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9 : 1,000 LEAAS

m3wasuLUaen m3wasuLUaen
Useine 2233 2534 2553 11 2554 2335 2554 14 2555
(2552/53) (2553/54) ~ (2554/55) -
Jsunal % Jsunal %

T 2,271.35 2631.20 359.85 15.84 2668.23 34.03 1.29
uglu - - - - - - -
Ny 17.21 24.10 6.90 40.08 25.10 1.00 | 4.14
dulailide 454.11 448.88 -5.23 -1.15 446.52 273 | -0.53
an 15.36 30.00 14.65 95.38 31.00 1.00 | 3.33
1LaLTY - - - - - - -
W3 160.12 151.51 -8.61 -5.38 154.28 277 183
AaUTud 354.88 428.35 73.48 20.70 435.29 6.94 | 1.62
damlus - - - - - - -
ne 1009.58 1273.25 269.67 26.71 1293.35 14.10 | 1.10
NEAUNL 260.10 269.10 9.00 3.46 279.70 10.60 | 3.94
ﬁuﬁ: Annual report AFSIS; 2554
m1397 1-4 Huiiiufedosvesnduussmaendeulul 2553-2554 wiae: 1,000 Lenans

mswWasuulasann mswWasuulasann
Useine 2233 2554 2553 14 2554 2955 2554 14 2555
(2552/53) (2553/54) - (2554/55) -
J3unal % J3unal %

T 2,252.74 2,609.64 356.90 15.84 2,660.30 50.00 | 1.94
U3y - - - - - - -
Ny 17.07 24.05 6.97 40.85 25.10 1.05| 4.38
dulatligy 454.11 448.88 -5.23 -1.15 443.52 -2.37 | -0.53
an 15.36 30.00 14.65 95.38 31.00 1.00 | 3.33
naLge - - - - - - -
W3 157.69 150.02 -7.67 -4.86 153.26 324 | 2.16
auUud 354.88 428.35 73.48 20.70 435.26 6.94 | 1.62
RGISTH - - - - - - -
lny 993.54 1,259.24 265.70 26.74 1,286.44 30.20 | 2.40
NEAUNL 260.10 269.10 9.00 3.46 279.70 1060 | 3.94

fisn: Annual report AFSIS; 2011

TneTnisuda 2553/50 Usznalnedviuiunisndndos uagiimiansiogeiigady
UseiRnsal daudmaisudunssdnvesgramnssudesuazinnianste Afinnsnedilsanuihna
wisusnuesUszmalul we. 2484 vido 70 Ufkinuan Tnednnandn 2553/54 Susmadosdadng
Tseauannfia 95.358 &1udu Sufntuantnissin 2552/53 (68.485 &1usiu) e 26.873 E1udu Fs
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ForY2010/11, World Sugar Balance is forecasted to deficit approximately0.10
million tons.

World Sugar Balance
180.00

170.00 /
-
160.00

150.00

140.00
=@-Production

=4=Consumption
130.00

120.00
99/00 00/01 01/02 02/03 03/04 04/05 05/06 06/07 07/08 08/09 09/10 10/11F11/12F

U 1-2 uwdlifugUasduazguvmuhealusanslan
#ian: F.O. Licht, 2011

Sugar demand protections for Asia

Sugar consumption (2001 - 2020 projection)
Milon Tonnes

30 OB —India

PR ot i —Rest of Asia
a0 China

Indonesia
10 s Pakistan

——=Thailand

Sugar consumption - Asia’s position in 2020*

2010 2020
Conmumption: _(INRSSEOR Conpimption
163 mllion World 199 million

tonnes* " s,* tonnes

JUN 1-3 anudsanisuiniavesuseansluiede

fisn: Sugar consumption-Asia’s position in 2020
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Top consumers in Asia and per capita trends

Sugar consumption in 2010
India —
China
Indonesia

|
Pakistan _
=

Thailand

10 20 30

Sugar consumption per capita in 2010

India
China
Indonesia l
Pakistan
Thailand —

0 15 30 45
KG per Capita

JUN 1-4 myuslambhanavesUssnslueldy
7311: Rabobank, 2010
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ﬁm: Rabobank, 2010

Cost of Production is accord with World sugar price . And Cost of production
has lifted its level in 10 years ago. Average cost is at 20 ¢/Ib.

Monthly
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Sugarcane harvester

Growers

o . Transporter

Communities .

Exporter

Customer U

Develop the best management system =

FJURUUNITUIT

model in harvesting and transportation based |:>

on all players in the supply chain win.
“Win Win policy”

(Growers, Mill, Transporter, Exporter, Customer, and Communities)

o |
AR/ uds
a
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wAnLuUsieillos (Continuous  Processes)  Tnglanizegnaddludiuvosnsifiuiisinazaudsdon
Jouringlssnu Wosenanudesnslunssiumsnaun msmun waznsiananissuiuny
ffuisssuu Inesruumeluladansaune duanldlumsinnsladafnduasldgumu wu doya
yeuasaumandmansiiuiiugngos svUUILNUNTNGINTN1953791090960T (Enterprise
Resource Planning: ERP) syuvvanmutsuuiuialan (Global Positioning System: GPS) s¥UU
51udeya (Database  System) wazszuudnaulalunisiiuifeanazauds (Decision  Support
System: DSS) 1Ju@u

a = v & P ) - ' v - ' v
unv 2 ﬂﬂiﬂﬂwﬁ%ay]awuﬁﬁuﬂLﬂﬂ?ﬂ@ﬂﬂ‘uﬂﬁimﬂl’ﬂﬂlLLaSﬂﬁisﬂuﬁﬂﬂﬂﬂﬂqﬁlﬁﬁﬂﬂﬁﬁmﬂﬂEJLLﬁ%u’W]’]aVIﬁ’]EI‘UﬂGIﬁﬂLLaEﬂﬁqN‘Ui&’/L‘VIFT AEC U 2-13



evuatuanysal
MIREWIsEUUNTUISInNssiufsLasaudsdmsunuasnssedesluldaumugnamnssusesaziinansie

The Development of Sugarcane Harvest and Transportation System for small sized growers in sugarcane supply chain system

nsUszgndldinaluladansaumnatu sududesiinisraununisfaun il lufiama
Wenfunagnskasianiwedgsna msanlulasinisiaussuuwmalulagansaunaazinszuiunis
waretuneu n13flagiauisruuliiuseaniainyaainsiisadesdeoud latuney
nszuIun s lueged lnsnnizdldseuudedideyaninufensssuunn g auseuuwas
Tausamiionasnautiuifuanudsuulasiifiniuainnsldszuy uenaniinnsuszgndld
welulafansaunelussdnsivszavanudnfaiiy fuimsdesatuayuninensisutssanuas
yAaINs RasnaudinslinisdeansuaruimsanuiUdsuulasitinannsldszuuuinnmiisnud
Rendos

2.1.7.1 Feyamedumssumenieansiuiiugndes

spuugliansaumadmiugnavnssusasuaziinansIy (NTNI1ARIMNT T
, 2553) Wuspuvnudamsasaumaiidiinnuangnssunsdesiazinanseldimundy e
afuayunsuftinudinaasdafvieyaiuiiinizugndeslunieauiunagnisliuinig
asaumaludnunrdeyaunuiuimhenuiiiesdestugramnssy ldud vlsdos anndurnls
doo Tssnunmauandmihilvesdiinnues Ussnaufessuunundn 2 seuu fe

(1) a-:ummé"ﬁ'mLLazﬁmLﬁuﬁagaﬁuﬁwazﬂqﬂ

(2) sruugliansaumadmivgnamnsudesuaziinanag

sruunudrrasarinfuteyatuineugndes Silhmnenisieudiel
M ruausminideyadaiuiiuasdoyausenou 1wy ddifaulasdes deyaiioafuiladonis
wAndos deyarilides Meandeyaiiflegfuvioainnisdimanieauy vieannisliasey
Foyanmeuindngszuunuiazdsesniingszuugudeyanans evausasaumealudnvae
AMIINvBIgRAMNITIEeseneudun NS BuaszUgn e

spuunudmanasdnfuieyaiiuiinsugndosvesdrinaunagnssunisdos
wazthmanste Wussuuitensianisgiutoyansdouiiuiinmeugndos Atdnwasdunisdnii
Tusunsuuszgng (Application) ilesasiunisdans wazdiulgsdeyansdouiiufingugndos
Uszneusn deyauasdiau (Shape file) wazdoyaneazideavnlsdos Tasnmsthidrdeya a1unsa
dnihdeyals 3 Snuughe

(1) dihdeyaudasinumnzignannmsdsiadfifnsiiuaies GPS

(2 tnddoyautasiidumneugnanlidtudeyaulasiinuifiog iy (Shape
File)

(3) dniteyavavidenyilsossanindveyarsegiuteyarilsoey oy
sUnuuimun wazannsadeendeyaiiiethluldauvdensiaaeuriuiladidu Export Data ves
sruuandlél Tnedoyaiidsoanazogluguuuulng Personal geodatabase (*mdb) Fsusznaudedy
Yoyauvasinuuaztoyaneazidoavnlidon

syuvasaunAdnTugRamnINosLazitamante HusruuuInNy
Suwoiidn fuhwanonsvhaudiethiauedoyamsaunadsiuiiuawmsgndoslussuuuing
Ul (Map  Server) 19U Yeyauvaimizugnluusazdnisan nninauetoyatiadonisndn

a = v & P ) - ' v - ' v
unv 2 ﬂﬂiﬂﬂwﬁ%ay]awuﬁﬁuﬂLﬂﬂ?ﬂ@ﬂﬂ‘uﬂﬁimﬂl’ﬂﬂlLLaSﬂﬁisﬂuﬁﬂﬂﬂﬂﬂqﬁlﬁﬁﬂﬂﬁﬁmﬂﬂEJLLﬁ%u’W]’]aVIﬁ’]EI‘UﬂGIﬁﬂLLaEﬂﬁqN‘Ui&’/L‘VIFT AEC U 2-14



iWEJﬂLla‘U‘UﬁN‘Uim
ﬂ’liWﬁlu’]iuUUﬂ'liﬂii)]'liﬁlﬁlﬂ'liﬂﬁLﬂULﬂﬂ?LLawﬁJuﬁﬂﬁ’miULmﬂﬁiﬂii’]ﬂﬂ@EJIUI‘I!E]UVHU@GIﬁTWﬂiiNE]E]EJLLawu’lGl’laWiWEJ

The Development of Sugarcane Harvest and Transportation System for small sized growers in sugarcane supply chain system

= = S a ° A o U o A a
Wiguimeuluusagunvsengnisngn nsAnussezmavisenmuaimilagseulssanu efinniu
el A v v Y [N 5 = v g v -
anmunsainuiiwzUandey Wnedldenumlvanansalduinisialaglidewmmeidowdildan v
Alssuansamzifeuarinnisindideyauar Usulssiuiwlaunsdgndesriudunesiinld
Wswnsudssendssuuglansaumadmivgaaivnssudesuaziinianing {u
lUsunsuuszgnaiminauludnuazves Web Application 52UV intranet Wag internet ¥a3d11na1u
AENTIUNITORLUAZUINANTY LU LauaTayaa TaunAdaNuTL ALz Ugnaaslusiuy
JLUUUIMITUKUTN (Map Server) 1@u JayaudatmzugnluusiazUnisudn nsdnauedeyalady
nsudnUIeuiisulundagiunvieggnisudn nsAuinszegnavsedallngsoulssau Lie
AN UM INIuIzUgndo
seuugiasaumadmivanaivnssudasuaziiniansieg Wuszuuauild
dmsunisaeunuuazuanIrateyaluTTUUUTENOUMEIYARUN NTaLA 4 luyndan fsil
(1) wyasawnaiunizdan Wunguilsddudmivasuauuazuaning
Joyaluszuu Usznaume
- Heanduiuimizugnanuveutualssnu Iaumveulunuiugnoes
lpgszuvazianuuaiuinizUanauteuluveuunlseny wayseeenanlssnunssy
- Hadduiuimizygnauveulennisunases asuaiuvuiaiiui
wnrUgn lngazuansvunn wayiun NUszduruaiunlag tuneun1sinnue Ly iuinizuan
AINVBULANITUNATDY
- Heidunansdademsudnsoumeu Waumdadenisudndseuiey
A 9 v a ' > = = = o | @ =
iialiliumuuanaesdayauUainzugniiansdnutoulanidvun lnguvsladenisuansd
< [ 1% ! v Y [ 2 + v 3
ponitu 3 Uade laun sugdes snsnslide uazUssnnnisldun
- Haddudeyanisinizugnineuseina ldaumdayanisinizlgnues
UszLernge) vilan
- Haddusiganunanisneinsaiiunuaznandn lduanesieaunis
e A a % = v =
wensalituuaznanannisizUgndeslulinensalinly lngszuvasuansdveulunnsunasesuy
= Y = = o Y 1 v v @ ¥ 4 vs a ¥ 4
wau mudadeSeudieunmmun laud fiugdes dnsnisidde Yssunmnisldun Ysunanisldde
wazvilndey
- Asiduseausuudrnalsenu Wuanssenuwuudinalseny
- Heiduguteyalsenu MEenuanstutoyaiilasuainns FTP dudeya
nlssuseEiulinuwiudeyangulseanu ivualueies Server
- Wedtugiionislde I%LwamﬂauiwamLaﬂmiﬂuamﬂmmiwuqﬁ
ansauwAdmTUgEMnTINesLainians1y ilesusznounslinussuy
2) wynsiddeya Wunguilsddudwsudanistoyalusyuu laun deya
wlasmzUgnnisiuinuuaiuiiinizUan waznisiiudeyawuuaesuany Ussneume
- Aesitudidudasinu Jddwdudasniulaeszuuariinsensigaziden
wasiiiu uazqaitavesiidautasiinu Tnevdannidrdeyassuvasadaiuiluninumd

q

a = v & P ) - ' v - ' v
unv 2 ﬂﬂiﬂﬂwﬁ%ay]awuﬁﬁuﬂLﬂﬂ?ﬂ@ﬂﬂ‘uﬂﬁimﬂl’ﬂﬂlLLaZﬂﬁisﬂuﬁﬂﬂﬂﬁﬂqﬁlﬁﬁﬂﬂﬁﬁmﬂﬂEJLLﬁ%u’W]’]aVIﬁ’]EI‘UﬂQIﬁﬂLLaEﬂﬁqN‘Ui&’/L‘Vlﬂ AEC U 2-15



evuatuanysal
MIREWIsEUUNTUISInNssiufsLasaudsdmsunuasnssedesluldaumugnamnssusesaziinansie

The Development of Sugarcane Harvest and Transportation System for small sized growers in sugarcane supply chain system

- flerduudledeyauiasinu Mdduvudasipuifesnisudly
- flsAtunvudrsedmivlseenu MWamdudum iy wily av uay
piflnanuuudisadmivlssnudiag Faduuvudrmateyauszaunsalnandndesdmiu
Tssrluwsaglsanudused
- fledtunuudrsadmivrnlsdes Taum Wiy wily au wazand
Inan wuudrsaadmiurnilidey
(3) wunuIdeneaes [WAunvayasigazidealasin1sulamaaedide
Uszneusne Jelasanis {uliaveu fmquszasd wavidnlasennse
(4) wydeya Metadata Useneumelsidudnnisteya Metadata 199anns
SuiindeyasoaziBenine vesdudeyaiifleglussuunuiomen
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221 Myianardnuazmsiiunanan (Productivity Measurement and Improvement)
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- Physical Output Based Methodologies Hunsudu Output 913
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2.2.2 wandnauladafng (Logistics Productivity)
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grldlumsmununisifiunandn ledud funuladafndsiosonune (Logistics cost to sales) funu
Aanssusedunuladafndionn (Activity cost to total logistics cost), fuyulaiafndmusnnagu
9ma1nNTTU (Logistics cost to industry standard and/or average), %39 ﬁuwuia?]aaﬂﬁﬁia
quUsrana (Logistics cost to budget) 1umu

223 mnwwﬂqnLLazmﬁ{fﬂﬁ’]ﬁ'Umaﬁmﬁmé’aﬂ (Sugarcane Harvest Scheduling)

mATeRAnTestuNMsuidgmmsiadfunsiiuiedes finguszasd dedfnuay
Fouly swludadsnsvdenuimnslunisudladgmiuandisfusenly fegreauidedunis
Fndrdumaiuiienses liun nsadrsguuumsadinmansanssuvaunsanaeiiaudu (Linear
Regression) tipvilvimaimnzugndoeiiumnzauiuiidinissdnvadlsenu wagiidnsnafiuien
Hulvegainaue (asesdns asud uar non gassanase, 2547) Mmsairsguiuunandamans
wuuuuiuifidnuaedywnisdaassnuwuuialy (Generalized Assigcnment Problem) Tunis
fvuafuifiuiferdosnutianansseuremamzuan uaztianaiaglonauudasgndmiuiun

[ '
A I

fluinsimzUgndes Taeflaumsitmuneifielflinansunusingegn lugien1siununis
wnzlgnifunamansd feidedrialudunisimuaiiud auasenia msfiudes uazuIuiw
N15UUA (Higgins, 1999) Msas1aguuuunadinAansuuULEUnse (Linear Programming) Tuns
yiuAuieadesfiafian lnsendedeuluvesiumisiids aruuandsvesiugdos wasdnwmenis
wngdan Wudu Tnefauniadmnefe nandatnianuuasnanouwmusngsan (Higgins et al,
1998) mieﬁwgﬂLLUU‘V]N@fﬁmmam%ﬁLﬂugmwuammsﬁwé’ﬁam (Second-Order Polynomial) 83
wunliiuranumiudos nmslesgideyansadfifefuiuiinzdgndosluein vosussme
ppaLAsIAY wazmsindadiuvesuTiaseslimnzaniuduavinaiuifer lneifnguszasd
delldraumiugeaaluuiasseuninfiuiel uonanddsliisuuuunisadinmansd uvh
mswmundupeufinmessenuss (Computer Software) #ifida7n SugarMax wieldlunsdn ansns
mafiuiien Tnglinadwiidudndiuvesuimdesfianiuferluuiazsourosusasiufinngugn
FovhlgmnzUgnanansafnnuuuliurmanumuildannnsiuifeddes Uiao et al,2005) 113
A5195UMUUNNAENAIER SWUUNANTILIUAN (Mixed Integer Prograrmming) dusunsifiuiien
olutuimnga fifmquszasdiiiolilinandmimagsfian lnoniswensainisasauivlagilf
nsvimdnddudenandniinafiiinisildsuulasmasntisiainisifuiieides Guileldd
AmeuTimngiigauds azvilildnaneuunuiugsaaniulufe (Salassi et al, 2002) Msaiis
sULuumsndinmans lneilinguszasdiiieandunulusuanuiivesnisiivdes mafuinusesi
yhmaAuRud nmsfuifedeslugluuuildussnuauraziaiosdinniufies sulufansvuds
ooninglasnu uenanddsfimatiauentsnaununaiuifsndiolildmaenmaiuiendising
anydoylasa (Sucrose) tianflandnse (Grunow et al,, 2007) agndlsfiniy fegssmAdedunns

YRS

a = v & P ) - ' v - ' v
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v o o

daasumstiuieadesiinaniuiu wuin nsadegluuunieadinenansiuwuimisdidgdmsu

<
'

¥
YV =2 o

mauAlymnisdnaidunisiiufedeslidueged Fadnyaevesguuuuneadnaansnasnsull
Auuanaaiuly Meildusgivdnualgm dedrdnuazeulyminidedianuanla

2.2.4 n3vuA@ReIU1glssaU (Sugarcane Transportation)

N15VUERELE15991U Higgins et al. (2004) LLamﬂﬁLﬁuﬁqmmL%auiawaaﬂﬁdau
Aeadeduszuvunmafiufeuazvudidos lasldwauisnafudssansamlunsifuifuasnns
yudsdosiinglssnu FehlfiAsanumindieniulunguinunsnsginizugndes lwng S1ungmae
(2547) loWaunguuuunaadinenansiagldnislusunsuiiadunss (Linear Programming) 4agn1s
Uszgndldiaiuindaneiiu (Genetic Algorithm) Tun1sdnasssnussndesiiovudsdeniinglssay
Tnoilinguszasdiiiovilvanldanelunisvudesifiannaenggniaiiudes aelddesiinsuduiy
iaminﬂmﬂumwum Jusiu waz Higgins (2006) loimungunuunisndinenanslunisdnnisg
saussyndeniiiovudsdeniitglsanu memsuszyndldiSunsdiFaind (Meta Heuristic) 2 35
leiun FBvyldsy (Tabu Search) wagsuasidaluiusrgaidss (Variable Neighborhood Search) @
faunisiimane Ae narserssluAvessnusmndesisdilssnulagiianiteuesmsiudes
rin

PMNNANMINUIUNG BLaEaTTUNTTINE YU suddedrulngidunisfnunlusiale
gumMugmamnIsudesnazihaanseildldladulurilidessedes Lilddnwunainai
fosnsvesnlidessiedos ffunuifeiadumsinnnsiassuunisuimsdanismaiu
Aewazaudsdmiuinuainssedesluhiltgumugaannssudesuaziinansie hailiieauss
siomuFesns wazaonadesudlydamisiidiuiodes noauzdidelsvihnsinuiymszuy
nsumsdamauariiaussuuuuluduneusauasnsUgndesaunseitinudideniiiglaenu e
wAlRLINSEUIUNITAING T

a = v & P ) - ' v - ' v
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23 msfinyideyaiuguifedesiunsifuieuasudnsgramnssudesuasiiniansielu
NENUITENA AEC LARIRINIGIaN 2-1

a v & o a £ [y [ = 1 1
$19199 2-1 GU@%@W‘L@TLWILﬂEJ'JGU@ﬂﬂUﬂWiLﬂ‘ULﬂEJ'JLL@%ﬂWiGUUﬂQIUﬂ@NU’ﬁgLVIﬂ AEC

Uszweenae Ly JUuy Feazdan
AEC
UszLne syUUNUsEdyiu ¥1lsTosas 30 aglusvuuiusydyay (Contract
815715033 \nRIng (Contract Farming) 8ndeway 70 Hamuduganiunisies
Usgnsulng Farming) - SUMUYANYINAM (2+3) LﬂuEULLUUﬁﬂWﬂ%@JQLﬁu
Usevuan? - sUluvaRIUINaY Tiusswwududnan (Juidrvesiuiiuvazdu
(LAOS) (2+3) w39911) tnedidnawmududsuinveudunu waia
- sUwuuvilsuIng nsHan/iA3esdns/aunsaluazmsdndmine/fu
(1+4) nsnann dederdugiuvuiinasglianuaulady
o819 lesnnifusunuuiiagdaouilotiym
anugnauliiulseysulaiduegne
- sUuyynidovand (1+4) Wuzluuuiinieigdaady
Tinawuduindnuazismiienassuy (W
Funu wada/in3esdng wazn1sdmiing) Tagi
fufivesuszrvudugunuuiiniadgiunldlunsd
Andefinmazainsdnasmuiuinunsnaifsafuiiug
Viutou
nanfe sruuiusEdnyIARNITTINNgNYRIIlslY
sUnUUAeg 196U lnedasyunselssamdu
Ausmsiamsluusdagianssues
UszinaNauTud | Block Farming duluglrmlsovsluiduludidusnlinedesiosay
(Philippines) - Lease Agreement 77 vewwnlsianun Inevilsedosdiulna it

(LEA)

- Loan Agreement
(LOA)

- Contract Growing
Agreement (CGA)

- Joint venture
Agreement (JVA)

Wuresnuies waswlasdoesiivuindniounin 5
wnes  Asnsadvayuyilsdesegeslu
sURUUTRsHUNTUSUUTIUsEANEN5dnN1oReme
38UV Block Farming %uﬂugmwuﬁﬁwmmmﬁ
SuRinveuguannuutaznsUURuidaiauly
gnatunssudosuariiniavesiaudud 4
Tguszasdifloiamungiianisinunsuazioinde
3113 TnonrsadfuayuliiAnnissaunguiiieliia
AUANAINIVUIA (Economic of Scale) atuayy
Hadsmandnsnag e1ii U o1 gunsal edesdle

a = v & P ) - ' v - '
unv 2 ﬂ’ﬁﬂﬂUW%@H@WUEWUVILﬂﬂTUENﬂ‘UﬂWiLﬂULﬂmLLaEﬂﬁisﬂuﬁﬂﬂﬂﬁqﬁﬁﬁﬂﬂﬁﬁﬂﬂ’ﬂEJLLa3u’]G]’]ﬁ‘VIﬁ’]ﬂ‘ﬂﬂﬂiﬁﬂLLaZﬂﬁqN‘Ui&’/L‘Vlﬂ AEC
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A15NN 2-1 Jayaiiugruiiestesiunsiiuiewasnisuudslunguuseing AEC (so)

Useinenngg lu
AEC

sULLUU
Y

a
IU[TLBYAN

\w3esdnseing s uavandununrdnvewals
Felasanisiiulddalunisatuayulfiianis
JUNGUVeIYILsIwdes Fredrutu winv1lssne
goungulaanuisnsaudiduiiieviinisdndeyldd
N IAMENTINNITIATINTYRIMIB UL
ngurliansadaindoiauelasinisiiovesadn
o8 vietladumenindndenienufiaduayuls
Mndunhenuaziarsaneyifoudiuauans Hu
F %QEHLLUU VoHUNTUTUUTeUTEANSANSIANS
998A3858UU Block  Farming @nansaasulang
g“dm‘w*ﬁ 2-4 (The Official Newsletter of SRA-
Extension & Technical Services Division, VISAYAS)

ANSUTLLNA
BREURH

(Vietnam)

FEUUNUSZAYQN

o

(Contract framing)

nensnsynlsoealuinunsnslusiusydeynn
(Contract framing) y19uum 100%

7u1: MsAnwlulase “n1siamInagnsvaelgaUnuLinAngn NN TwYITUYRIRAAIMINTTU DL LAY
winansigiiieinssuanunieulunsidngussvauasygiaendeu”  aglansatduayulag
d1nUANLNIIUNTITEWATIR (39.) azd1tnanunemuativayunisive (@na.) lutaudssanu

2556
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X. BLOCK FARM INVESTMENT PACKAGES

Invesiment : Biock Farm Operation / T

Scheme MO bavalion Management Rnancing

1.Lease s Assurance that landowners  + Private Investor or the ¥ Private Investor;

Agreement will be hired as farmhands; MDDC will hire / assign v MDDC;
(LEA) » Advance payment of farm supervisor or farm ¥ SRA, DA, DAR, DENR, ODA, &
lease; operator; other gov't funding sources
s Minimum of 5 years lease + SRA-R.D & Eand shall priorifize block farms in
contract. PHILSURIM shall provide financing the necessary farm
technical assistance, machinery / equipments,
generate GPS maps, imgation, soil fertility maps
data gathering f soil FMRs, etfc..
sampling, etc.
2.Loan s Assurance fhat landowners  + MDDC will hire/ assign ¥ MDDC shall secure crop
Agreement will be hired as farmhands; farm supervisor or farm loans from GFls, banks or
(LOA) s Profit- sharing operator; PHILSUCOR;
arangement; + SRA-R.D & Eand ¥ SRA, DA, DAR, DENR, ODA, &
* loan applicafion shall be PHILSURIN shall provide other gov't funding sources
processed by the MDDC technical assistance, shall prioritize block farms in
with the aossistance of SRA, generate GPS maps, financing the necessary farm
DA, DAR, DENR; data gathering /[ soil machinery / equipments,
s Loan payable in two crop  sampling, ete. imgation, soil ferfiity maps
years. FMRs, etfc..
3. Contract » Assurance that landowners  + Farm Manager to be ¥ Sugar Mill;
Growing will be hired as farmhands; hired by the Sugar Mill; ¥ Bioethanol Distilleries
Agreement s Sugarcane shall be + SRA-RD&Eand ¥ SRA, DA, DAR, DENR, ODA, &
(CGA) delivered tfo confrocting PHILSURIN shall provide other gov't funding sources
sugar mills; technical assistance, shall priorifize block farms in
» Al expenses deducted generate GPS maps, financing the necessary farm
from proceeds of sugar data gathering / soil machinery [ equipments,
quedans; sampling, etc. imigation, soil fertiity maps
» Profit- sharing FMRs, efc..
arangement;
s Fixed percentage of profit
to be paid in advance to
landowners'
s Minimum of 5 years lease
contract.

4. Joint * Assurance that + A Group of Private v MDDC or Private Investor to
Venture landowners will be hired Investors will hire farm provide fractor poolf
Agreement as farmhands; operator f manager; imigation services;

[JVA) » Al expenses deducted <+ SRARD &Eand ¥ Private Investor to finance
from proceeds of sugar PHILSURIN shall provide ferfilizer and farm inputs;
quedans; technical assistance, ¥ Private Investor to finance

s Profit- sharing generate GPS mops, infield transport equipment
arrangement; data gathering / soil and labor cost;
* Fixed percentage of profit sampling, efc. v SRA. DA, DAR, DENR, ODA,

to be poid in advance fo
landowners'
Minimum of 5 years JVA,

& other gov't funding
sources shall prioritize block
farms in financing the
necessary farm machinery /
equipments, imigation, soil
fertility maps FMRs, etc..

‘17‘1I3J’1: The Official Newsletter of SRA-Extension & Technical Services Division, VISAYAS

JUN 2-4 wnun13UuUeUsEansn1sIanTseeme sy Uy Block Farm
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24 msfinwdeyauguiiisadestusaatan

Tnglgdnuiluiate (1) uunltiniaansiglunanslan (2) Ussimaddminnansisveayszme
ne (3) mafnwideyaiuguiiiedestumaiuieuasrudmosgramnssudosunziinanse
Tuseuszina Téun Yssmauida Ussnmooaeside Wiy dsdssandoadsd

2.4.1 wlthwenhmanelusanslan
nmsduiunsuTsdeyavesinuihnianselan dounds 5 9 dusilinisude
2009/10-2014/15 Imaé’w@ﬁagamn Economic Research Service : United States Department
of Agriculture (ERS-USDA) %&ﬁi’laazlﬁamﬁﬂgﬂﬁ 2-5

180
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160

Million Metric Tons, Raw Value

155 -

150 . T

09/10 10/11 11/12 12/13 13/14 1415

mmProduction s==Consumption

U 2-5 wwaltiumsudn wagmsuilamirmansisvedlan
u7: Economic Research Service : United States Department of Agriculture (ERS-USDA)

n3UT 2-5 MsuslaainnansigsiuvesaniiuSunaniudunnt Tuvaeiusuians

HARRaUsU 2012/2013 duwilduanas Feluln1sudn 2014/2015 dUTunsKERegN 172.5 a1
U anad 2.6 ausiu Llesnnsaniaanisnanvessemaunda ng uwayduy

unil 2 nsfinwdeyaiuguiifesdesiunisiiuieaznisvudaesgramnssudosuazinnansievedlanuasnguussing AEC i 2-24
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dl a a a a [ @ v %,l
M13°990 2-2 YSInaunisndn n1susiaa wavUSinadniuaanigvesdiniatunainlan
1Y 1,000 Fiu

Produdtion
v aal 3% ¥,15 8 0 17,800 %800
India 26,574 2 420 27,397 26,805 2780
BEuropaan Unian 1597 18,320 16 &BhS 15,010 16,300
Chira 11,199 12,341 14001 14, 253 13,700
Thailard 9 663 10,235 10,024 11,333 11,000
Uit States 7,104 7,70 8,148 7.672 7,706
Mesico 5 495 5,351 7,399 &, 383 8,890
Pk 3k 1,820 4,83 8 x0 5,218 aped
BEirais 3,/ 35583 4,250 4,400 Aa4400
AEdEa 2,935 5,545 5,000 4,400 4,400
Gustemala 2 048 2439 2,778 2,852 24850
Fedorusia 1,770 1,830 2,30 2,30 2,500
i e 2,520 240 24m 2,450 2,500
Turtey 2,27 2,262 21m 2,50 2300
Eolarmbia 2,280 2.2% 1,65 2,30 2,300
SOk Ao 1,585 1837 2020 2,435 2,500
rgerEna 2,030 2,150 2,30 1,780 2000
Eapt 1,830 1,980 2,000 2,013 2050
b 1,150 1,410 1,525 1,600 1,500
Ukrairee 1,540 2,30 240 1,30 1600
Cher 17 422 18 844 19,34 19, 59 19,591
Total 162,189 172,27 172,557 175,010 175,580
Hurman Dom. Consurmption
Jredis 23,080 24,180 25,000 26,000 27000
Furopm Liricen 18 040 18,200 18,250 18,300 18,500
Chira 14,000 14,200 15,100 16, 500 17,400
trani 12 300 11,50 11,20 11,260 11,258
United Stotes 10,17 10,106 10,421 10,647 10414
Indanes s 5000 5051 5400 5,700 5900
REssa 5.523 5,700 5,700 5,500 5,500
Pl 5ty 4,250 4,300 4400 4,450 4,500
Mixico 4,187 4,34 4,544 4,344 4,564
Fan 2,454 2,31 2,73 2,807 2400
Chher 57 s 53,285 61,917 61,529 2,795
Total 158,73 199,208 164,728 147,27 170,528
Endding Stocks
hira 14521 4,140 6,733 8,832 809
b 6,200 7,183 9,373 8,018 2813
Thailered 2,983 2A1 3616 4,84 4906
Buropsan Liricn 1,974 3,303 3,436 3,706 1834
onesa w2 am 7 1,554 1414
United States 1,25 1,795 1,958 1,629 297
o <vilasl 205 1,024 1,548 =231 1004
Milippires 934 932 o F 932 oz7
Pk 1,470 1,350 a5 a3 1,104
Fan &850 &40 70 750 500
Cher 10 g2 11,563 12 0091 11,813 1169
Total 23,081 15,159 az.505 43,620 a1

#i117: Economic Research Service : United States Department of Agriculture (ERS-USDA)
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dl 1 1 o vV ’Ol 1
M157°99 2-3 USunaunisdsesn wazdidimansiglusainlanvesiaasUsend
1Y 1,000 Fiu

Exports

Brazil 25,600 24,650 27,650 6,200 25,350
Thailand B,642 7,808 6,693 7,500 B,300
Australia 2,750 2,800 3,100 3,200 3,300
Guaternala 1,544 1,619 1,911 1,950 1,950
Mexico 1,558 985 2,001 2,644 2,158
European Unina 1,113 2,343 1,662 1,450 1,500
India 3,003 3,764 064 2,810 1,500
Cuba 577 B30 704 50 850
Colombia 830 876 542 80D £00
Sauth Africa 400 T 356 BEE 1,000
Other B,740 8,963 9,530 9,075 B,833

Tokal 53,857 55,019 55,293 57,437 55,741

Imports

Chiina 2,143 4,430 3,802 4,330 3,300
Indoresia 3,082 3,027 3,570 4,085 3,750
European Unin 3,755 3,552 3,790 3,300 3,750
Uriited States 3391 3,204 2,925 3,362 2,806
United Arab Emirates 1,960 2,154 2,563 2,143 2,250
Korea, South 1,688 1,668 1,806 1,908 1,950
Malaysia 1,813 1,720 1,966 1,807 2,000
Bangladesh 1,537 1,700 1,547 2,070 1,850
Aigeria 1,193 1,594 2,014 1,854 1,850
Tran 1,792 1,079 1,553 1,620 1,550
Russia 2,510 510 735 1,250 1,100
Migeria 1,495 1,399 1,450 1,470 1,470
Japan 1,331 1,230 1,330 1,415 1,390
Saudi Arabia 1,173 1,454 1,360 1,266 1,250
Canada 1,135 1,103 1,156 1,053 1,160
Egypt 1,120 1,480 1,050 1,208 1,270
India 455 168 837 850 a
Morgcra 887 932 835 00 #50
vengzuels 8350 800 840 850 850
Yemien 672 754 563 768 725
Other 15,848 14,332 15,179 14,327 14,966

Total 49,339 48,400 50,931 51,837 50,037

#isn: Economic Research Service : United States Department of Agriculture (ERS-USDA)

NNAIT 2-2 wagm5eil 2-3 wansliiiiuinUsemaiiduinanisuangs 5 Sufuusn
§un usda Buifie annwglsy Ju wazlne YszmaifivTuunisuilaagaleud Toud duide
annnglsy u UiTa wavanigendni auadu Ussmaiiinisdseangs 5 Sustuusn leud uda
Ine ooawsde Aumnan uazufindln mudiu uazUszmafifinnsindgeanliun Ju sulndide
annglsy ansgeliing uazansgennsuieiisnd audiu
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e

2.4.2 UsswRgfhmansievasysemelng
mﬂ%’e};ﬂa‘um Foreign Agricultural Service : United States Department of
Agriculture (FAS-USDA) Wy ﬁdqaaﬂﬁwma&”’umﬂ 1978-2012 s1elng) 3 duduwsn lon us@a
Ine uay eeanside fauandluguil 2-6
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sUN 2-6 USunaunsdsesntimiansievadlan

g

fian: USDA, Foreign Agricultural Service

Tnsusndaiuiunauardninisvenefuesnisdsoongeainiataed 1997 Dusuan
Turaziszmalne wazosamsidedfinisifinuiununisdieenuazdasnisvensslunisdeen
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Farmers harvest the sugar cane These bilets are loaded o bins Trucks transport the bilets by road Bulk raw sugar is made at the
crop, catting the stalks into small — and towsed by a tractor b3 an area — ta the suager mill within 16 hours e sugar mil and placed in brge
lengths called billets. knawn as a cane pad and made of harvesting. storage bins fior transport.
ready for collection.

)

The raw sugar is transported by Sugar is stored in bubk terminzks The raw sugar is loaded into 2
ship fior world export A= unti it & needed for shipment or b hbulk tariker for transportation.
by sugar refin=ries

The orders are loaded on to pallets Raw sugar is transported from the
and inbo tracks., bulk terminal in 2 bullc tanker to the
refinery, where it i refined, padaged
and assemibled into orders,

and transported to supermarkes and retail outlets or manufacturing factories.
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UMaWAS: Dynamic programming for solving the multiple Knapsack problem
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WU £, MEINITVUAIVBITN: CaP,er ANAITA ((NT): re,0 WRZAUNUNNTVUES: G
3. Z = zeros(length(g) + 1, cap+1);
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(T New to MATLAB? Watch this Video, see Demos, or read Getting Started, X

weights =

Columns 1 through 15

2 ] 1 2 2 L] 2 2 & 2 ] 1 X 2 L]

Columns 16 through 20

=]
o

X 2 2

1

JUN 8-3 Jayatmiinn1susIMNUeITavUALNYATNS

(2) wanadoyan1uA1AIINNINUYDITRETIVUAINIAIETAVUAIVUIALANTDY
NYAINITIUY0BUARLIIERIFUN 8-4

@) New to MATLAB? Watch this Video, see Demos, or read Getting Started, ®

values =

Columns 1 through 15

10 a 11 1z 10 8 10 a 10 11 iz 10 8 10 |

Columns 16 through 20

11 1z 10 g 10 ﬂ

[ 1
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