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# # 5787782520 : MAJOR TECHNOPRENEURSHIP AND INNOVATION MANAGEMENT

KEYWORD: Cassava Supply Chain, Collaborative Model for Cassava Supply Chain
Thanika Chintanapunt : COLLABORATIVE MODEL FOR CASSAVA SUPPLY CHAIN IN ETHANOL
PRODUCTION . Advisor: Asst. Prof. Rath Pichyangkura, Ph.D. Co-advisor: Assoc. Prof. TATRI
TAIPHAPOON, Ph.D.,Asst. Prof. TARTAT MOKKHAMAKKUL, Ph.D.

Research and development innovations on “COLLABORATIVE MODEL FOR CASSAVA SUPPLY
CHAIN IN ETHANOL PRODUCTION" were created to generate an innovative standard of cooperation in
the cassava supply chain system which comprehensively solve the problems of the industry with
fairness for all stakeholders by integrating 6 key factors as guideline. This research was performed by a
Mixed method; in-depth, semi-structured interviews, and use of questionnaires designed on 6 main, 15
secondary, and 89 minor factors, in the Likert scale assessment with 381 purposive sampling cassava
farmers in Chachoengsao Province. The First and Second-Order Confirmatory Factor analysis were used
and found the ranking of 6 main factors were supply chain relationship, information technology,
environmental uncertainty, customer expectations, value-adding process, and management,
respectively. The finding were used to develop an innovative collaboration model for cassava supply
chains for ethanol production and used for commercial field trials to link the cassava trading supply
chain. A total of 1061 participants, used in the finding limitations, problems, and obstacles in
operation, found the high-quality grade clean cassava chip from the cooperation model yielded 436
liters of ethanol per ton, compared to conventional cassava chip of 330 liters. This collaborative
model working steps was used to organize a workflow chart and design a digital application platform
and web application to optimize the information technology factor system. A Technology Acceptance
Model was tested on 30 farmers and related parties and found acceptable result. The last part was a
feasibility study for commercial use of Digital Application Platform and Web Application for 600,000
farmers households in 1.28 million hectare services area and market linking to ethanol factory, tapioca
flour mill, animal feed factory, cassava exporters, etc. This research found an IRR of 36.76% from 10

years operation period.

Field of Study: Technopreneurship and Student's Signature .......coccevenininennee
Innovation Management
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4. SCOR szau@l 4 1 JunsithasiilamuuasnlJujoRliiananuniivuali
Tngdinsivuakuukaunsuuinnu luguwuuimaganiunssuiunmsilanvualilulase

399 UNIUVDI8IANT

2.2 wyusadndudiuznad
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2.2.2 NNSHNARNLENIUDE

nIzuIuNISHAAeNIUealagdulendwsEnouAIuNTEUIUNITVAN TUADU FD
nszvruMsngUandudiuends nsudssuiudivends uaznisudasanmdudUsenasl

Wueniuea (Nguyen, Gheewala, & Garivait, 2007) Sauandlunnd 11

b esssssrnsrntnrininrarrnrrnininne .
[ Land preparation l 8
Stem cuttings 3 § | I’Inmingl Il)islillulion l)ch,\dmliunl
o Diesel fuel S ¥
= Fertilizer =
s Herbicide g —
% Labour H:> S I-cm,hlm-g 3
§ e p S| and Weeding S
£  Bunker oil Z2 c - T
S (steam generation) S ‘E' Sacc-‘halhcalu.m
Electricity ) Harvesting § [and Fermentation
U
ol E
) : ¥ X & [ Mixing and
Residual oil Z Chopping Liquefaction | Steam
= Diesel fuel S generatiors
= Natural gas i .Y
» Electricity = Milling
g Coal %
& Others :
(non-fossil based fuels) Legend:
TT L a L¥3 Transportation
- eocp
Energy
resources

A9 11 seuulggumulunisianiemueaanndud1uends (Nsuyen et al., 2007)
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A 12 Uselovivaadudusnas (NTURRIINAIIUNALN LA aYSN BN, 2552)

» By-Product

2.2.3 MSIANTINGAULDNIUBANUNBATAT

A58 TN M LUIN TN BATNT AL LTI UNI DL NAITUR DN UAN UL NAIVBUABATNT
A 9 a ) ] O A ~ P & o )
welmnuasnswaslssnuegiuiulaegredidusaziaudilageiuwag iy (Dunn et al,,
1995) UDIINNITUBIITLUUVDINITYINNNITNAANIINISINER Tzt TunITInEasLuudulatu
ZADINITUINITEUVTNAUINGT LATUFANENT LAZNITADUALDIHBAIINADINITVDIFIAY

Ao - ] ) o A P

wagnsinyAsREszUUNIIRatIauuunIudenaziuilavesnisinyasuuudduy deya
N13981998UUNTIN1TIANIINTNAINNTUTEENTAIN NMIRaIATNEAINITYMIT wae laka
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Buppapun & Thunypornskol (2011) 1614 n3049i0 Conjoint Analysis @ n 1
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A U v [ o
AD AUFNNUSNUYLTUNINLAEUIUNANAINAIAU (Buppapun & Thunyapornsakol, 2011)

AR Ina T ugenadettunsdITanIsuioinistenisueiiudusnds
Tugaed 2555-2556 Tidulseudlsludindaunssiwdun Tny Suvittawat wasams (2014) i
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Inadnfuinunsnsegnaunn Imslvdwdeule v1 0l wazaunsyaunsal 131y ¥ie
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2 o Y A o & . . Fo o
sesasnfeladeniunisluufiasn133uaeainlssaiu (no roots rejection) uanaIntidadl
JadgauiinAisevuniensainnesdansy (waiting time for dumping) Uadadudunuan
Vuds (Transportation cost) JadnuamIua@EAINazUIEVDINUNIONTOAT (convenience &

safety to waiting area) WaggnvineAatadeaunayseleviduiiu(ncentive programs) u
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futlademagnuimsnssutonnissnuuenninuesniasdenaudaesulumine
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nsvaUszvnu nandndeiufl uarseldfastududafovinivilfifnnislie Tuvued

v 6 o a

yuavasNunisy nslddenanvieyadnd Aneninvesiiu wasszaenesenitemniufGiu

a (% [

wedefinaidsau annsdundnsiddennnifuanudndunuinsfinsfig@ureunuynsns

= a v

finaegnsfitedrdglunisandaymnislddeiuaudniu (Zhou et al, 2010)

oghdlsfnaulunssviunmslindananamaneasnafionandnenusatudsdiade
u 9 MArdesuszuuldgunu Tnslawiznmsdnnisdeyauazansaumalunisnaununis
Fan15udn Fa Miguel et al. (2014) lodnauenislvavesdeyauaransaumalunszsuiunis
NIUHULAZHAAENIUBAIINSBY FManndl 15 dlunsaukuazuIvisiansnanenIue
an1sldteyarzdosdidiuianfuynaiadiuiinislusas auannszurunisndaiionts
UimsianisleguniunisndnieniueastisiluszansaiwnazUszansuadian (Rendon-

Sagardi, Sanchez-Ramirez, Cortes-Robles, Alor-Hernandez, & Cedillo-Campos, 2014)
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Cooperatives Europe (2013) Hﬁﬂmm’mimﬁﬂugﬂLL‘U‘UEI‘MﬂiﬂJ (Cooperatives)

Y a

wazn1sAmlusssy nsdasiraldguniud msudnansiogos (Making Supply Chains
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work for Small Producers) lngn1ssinatiuayuensenansouinnvasannnglsy "asuasng
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[ 1 ! a = [y = Y 1 [y
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LAZABINAIUITTUUNTIANISANS I B lYsiusEAuSa W (Europe, 2013)

2.3.3 Yadeiidsnaiensaianrmsuiiolulsgumuy

Aanusndedululdguniuinlaaindadeieg ununeg (Lambert, Knemeyer, &
Gardner, 2004) wa¥ (Luthra, Qadri, Garg, & Haleem, 2014) lal#auiiuinaiusiuiioly
ggunmueavinesiamsurianuidsuazkausslovinagsiadaiuas iy Sawadwsils
aglfunninnsaiiunissagesinsiien Tuvazil (Bowersox, 1990) YauoI1wUsHIAT
nensvudsduiiazasisleniaununglunisimuinisiiuinisgnAuazandununisiu
wagnszaredudilunanfienty uenandunisiaudufuseninsesdng fanisues
NINEINTUATAINAILNTOA1Y Azl sanudesnisvasgnéliundetu (Narus &

Anderson, 1996)

HavInN1sasauInloluldgunudisimudsednsanlaguniu (Alomari,

9

2021) wag (Hariharan, Suresh, & Sagunthala, 2019) iuﬂ'ﬁé}’wu%’ﬂmﬂéﬁqﬂmﬁ (Demand
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Chain Management) 148Un1uA1398AB9@8AAABITUAIINADINITVDIGNAT FaaeyinlH

]

NadnsANANTIRINTUMEBITUiY AatunsysauIniseddlnddnseninauedadenis

nEnwazanAagyinlilgaunuuszauaudnsald (Wittstruck & Teuteberg, 2012) 11031

(%
&Y v v [ a

WueIAnsAIsasenusuleduiuiusiinsluldguniuiiieiasuasiauseansain Ay

gangu wavauaIunTatunsudidueg 1983y (Kim & Rhee, 2012)

uaN9INT Quesada et al. (2012) Mnaueiadofidwasensadrsausauiely
Togunu Taefiftugnuanuiduanain (Quesada, Gazo, & Sanchez, 2012) Tiladufidsnasio
Aanssuausiudieluldguniu laun 1) druauliviusunisaninuindos
(Environmental uncertainty) 52uf9an1Muandouv0103Ans AuAInTsEesnann
@jLL“ﬂiﬂuqmaWﬂiiu (Hidalgo and Lopez, 2009; Kuei et al., 2008) (Ab Talib, Hamid, &
Thoo, 2015) M3atuayuINIAfs Hngsudsutetsdu ulauts (Mothilal, Gunasekaran,
Nachiappan, & Jayaram, 2012) a3 ulaiktuauaindauseme 1y Ingau nansenunig
nsilearnsuseina 21w Tusssy 1Wudy (Hwang and Lu, 2013) @enraasiu Mohamed
Syazwan (2015) (Ab Talib, Hamid, & Zulfakar, 20151 auaitnisatiuayuainiguiasa
Bedlaseadreiugiu ulove a8 madunisiinevsiuarnsding Paediudnenimluns
wieduves logistic way Supply chain aneluussinea ag19lsiniu Walker et al. (2008)
(Walker, Di Sisto, & McBain, 2008)iauainuleuignissunisilesazngseiloutevsiu
a199zludafindunisiauidinu Supply Chain lugsfasmenls 2) daumaluladaisaumna
(Information Technology) ﬁiamﬁamﬂ%’mﬂiu‘[a%ﬁﬁumﬂL,Lazmﬁamsiwdwﬁlﬁﬂu‘[ﬁ
gUmMu mslnavesieya matisdoya nisuanasudeya nsuImsnenisaud szuy
mﬁ@%@%’@ﬁm (Hong et al., 2008; Singh and Al-Hakim, 2009) (Gupta & Singh, 2015)A15
T Suledifionnsdeans nsldsyuuansawna Enterprise Resource Planning (ERP) %38
Electronic Data Interchange (EDI) ilarfiunnuduiusuazszdunisliuinisnieluld
9Un1U (Madu & Kuei, 2005) danAdodny (Murphy & Wood, 2004) ag (Lonngren,
Rosenkranz, & Kolbe, 2010) find1vinunaluladansaumanaynsdearsnduiedodiondd
ddreanisdnnisszuuldguniu laensldmaluladarsaumnadonlosnisdniuny
5$1I4 Logistics ag Supply Chain management vilofilUseavBnmannTy 81 Hammant
(Hammant, 1995) ﬂéndmmiuiaﬁmiammLi‘]u‘f]ﬁwé’ﬂﬁﬁﬂﬁiwuiﬁqﬂmuﬁ
Usvangan relilinisysannisausig q wWrdedulalunssuiunisigauniu 3) ey

ANudNRusTulggUunu (Supply Chain Relationships) Aisaudienisvinausiudulufanssy



#1199 seninegnedadunisudnuaznisidilaninud 8an1svedgna Msasieauduiusiy
Av1edaden1snan n1sadreaduduiusiugnan (Cullen & Taylor, 2009) @anAdedny
(Hidalgo & Lopez, 2009) Fenan sEUUNMSINIsggunuiiauduiusiulagnsaiunis
IN15ANNFUNUS (Relationship management) Fasutta suppliers Wwag customers A7¢
Wiy (Luthra, Qadri, et al., 2014) uagAnuduiusluszuulgaumwilviin nsuvideya
Jmansinnelussinsuazyilinsaiuauluszuuiiussansnm Dinter & Lorenz, 2012)
4) #1unTEUIUNTIINYAAT (Value-added process) i5aufia nsa¥iagmudnfinlviy
nITUIUNIMSOAUAMVIeNT0NUUINSIUNNTHER (HU and Hsu, 2010) WU N3EUILNNTT
Profiunrudangu Yiuasuldmuniusdoinisveigndi nsantumeuNIFUILAT I
(Soni, Jain, & Kumar, 2014) ﬂ'izmumsﬁszj'aﬂLﬁuﬂmmwmaqszwmswam inUszansnm
mimﬁmiuﬁunuﬁ’w danAdasiu (Sivasamy & Subramanian, 2011)find1231n15a%14
Handuelnianizngulining nMsiduauludua HINTINITARAUYUNITHEN N15an
NSNS Aannan isaLiiunue (ussauy) lunseuaunsudeitoindumsaiayanii
A8 UL (Kim & Rhee, 2012) 5) A1udssansainni1sinnislaguniu (Supply Chain
Management Performance) fi5aufisUszansamuedldguniuiith luguszaunsaififves

i [ &) a Y @ 1% aa = ] o 1 (%
anA ldiazidunisusziuliiulanndd aunsaidisuiisunisvinauluaniizangeg 1o

Y 9

[ 1

foyatnTofiouaznmaasuld famdenleafuiimngssdng mauansiuyuuaznineins
il seludesnsvudidladafin Bowaiaduetatonmandn FesUssansnmuosetats
sWAR uazSosiivesingiu 6) fMunnsianIsgIAa (Business Management) Midasleg
flennsnnaunu UIsdams My qua muuvndiaulazynianssulussdnsiiieliussg
WmuneuayInguseasd (Luthra, Garg, & Haleem, 2014) uaﬂmﬂﬁﬁuﬁﬁzyaﬂumﬁu%mi
NAYNSNITUIUNIT UTEANTNAIMNTLUIUNT NAENSNIINITAEIA nagnsuinnssy sauds
nszuIuNstunsInnIsAseIesenIvesAnsinnuddydenusiuiioluldgunuuiu
(Gunasekaran and Ngai, 2008; Hu and Hsu, 2010; Rejseh et al,, 2011) domnAaeInu (Wu
& Weng, 2010) finanriinsdnnisgsiadafetestunsdidunagnimasunisnann uaz
Aomsinunmdnuaiosdng Suduuumeiestaslunisldfuaingnd Snfanisimunuas
duasaliAnuinnssuluesdnsiifudiumiliwesianssumadunisdanisssia (Lao, Choy,
Ho, Tsim, & Chung, 2011)5aAsnsuimminensuywdifieliudlaiminanuluesdnsle
vhandlfegneliusyansnmuazusedvsuamuaussougiind Welvesdnsussgnguszasd
(Hidalgo & Lopez, 2009) LagnsuImsnine1snsyanaiadanunsoairsanandoiulus

AUAITIBUINBNMIELIUNU(AD Talib, Hamid, & Zulfakar, 2015) wag 7) AUAINUANAN IS
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193gnA (Customer Satisfaction) filaldysmesvasiudn wu gnédesnisamafiunnduly
S71Aie (Roh, Hong, & Park, 2008) N15@918UATIIAN AudanunsauSulasulaniuaiy
FOIN1T NTUTAIIUAINI5V8 (Singh and Al-Hakim, 2009; Luthra et al., 2014) (Ab Talib,
Hamid, & Thoo, 2015) LUy
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Indetladosnag fdwadonnusufloviadsguyuiudusvdsdiuu 6 ssduszneu wagd

FIUIU 15 FIUST AIR15199 4
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Koen et al. (2002) na1771 nsWalukans et wuseandu 3 szes lown syay
AouSuNTHRIUNEn ST liTauUUauAIA leEIN TEEEANSHAIUINER U9

Tyl wagszermaindnsinsioangnain

Peter and Donnelly (2004) Na1371 FUABUNITHAUINANAUI WL 8 6 TUABUNGN
Takn NN5E519LUIAUAA AL NNISNAUNTDILUIAIIUAR N1FTINILKNULATINIG NITHAUN

HARSNT NMINAFUAIN LarnTtnandusengnan
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6.4.2 NAYNTNNGINA
1. Value Propositions (Aaue1vasdua/usn1sitiauaungnan)
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2. Key Activities (Ranssuundnvedlasanig)
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3. Key Partners (Wusiinsniegsnaninegivediulasenig)
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4. Key Resources (n3nennsnandilalulasenis)
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5. Customer Segments (ngugnAUmung)
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6. Customer Relationships (nagngn1saieanuduiusiuanen)
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8. Cost Structure (Aseasnaduw)
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9. Revenue Streams (Uszanaunissigla)

meldvassruu 11910 2 wnasnedude 1.5181d1nnnsliu3ng Platform fidnann
nsdenlesgliiuinstuinensns tnefiazAnangliuinns l3az 10 U sesuuInseneg
Wunsla Und lsaz 500 Feillidruaution 1wy 10-20 15 uddglviuinssuausiuszuy
BioMatLink azsaulsinuasnsliilildnuadsas 50-100 15 siliAnTafuinunansgnas
Humde 350 vindels Feszuvazdaiu 10 v wazdslsifliuinng 300 vwsolsius Tu
@il 2 wduneldfnnmadeslsmaniuduarealilsamilaelssnuazdneaiuinisy

a¥ 50 UM UAUNISRUAIANTI9N 48
10. @UNRFIUNNNITEUY

ANBEI1e: N13AINUININITAMUUTUUTIIRSUTRgNsUluA1UNTNaT N UABUNIALAY
Usuugslaseasisdinauauulbindould lnednviluamudu 1 gud Tulgud § 3 905y

Fogoauazd 1 a1upIn ATBUARNITLT 10,000-15,000 15 dseaziBannnisnei 44

A5 44 TeasBunuamuiunsneasialy 1 aud (3 sutedes 1 aunn)

9768 UL U

$79N3ANBES4 . . 31A1594
wilg  wdle  anu

1. ANUSU UASR DT LAZIMIABUNSA LR 1,600 — 4,800 1,000 | 3,200 3 9,600,000

MIUNAT (@WNNBIINYAY /ARAMNININGAY)

2. AdnsadnEnaanglniiuazsumesiin eRnna 30,000 10 3 900,000

53U loT ndos CCTV Al A 9)

3. AndsudsadtinaueEny Foe1 4 vios 450,000 1 3 1,350,000
4. AruFusUTnondnduinumang uaziiinaosinuasns | 26000 1 3 288,000
5. AUl TIaulenTaNYAINS 100,000 1 3 300,000
6. AU TuLviusLensaInYRIsLilenDTL 100,000 1 3 300,000
GRNEAVER

7. Aufuugsuinafndaaiesraiaoeutuas daiiu 100,000 1 3 300,000
Maghaiudlznas

8. AMUsuUUIAAndaedosdsaUTIN 100,000 1 3 300,000
9. ANANAITTUUEBIAINY SEUUUBInuUNen 100,000 1 3 300,000

T 13,638,000
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No. Description Unit Price Pre-Tax Amout

1|Camera Tiandy Face Recognition 1 |Set 20,202.00 20,202.00
TC-A32L4 #2MP Super Starlight Motorized Face Recognition Bullet Camera

2|Camera Tiandy Bullet 5 |Set 12,667.20 63,336.00
TC-C32TP #2MP Super Starlight Motorized IR Bullet Camera

3|Camera Tiandy Dome 1  |Set 12,667.20 12,667.20
TC-C32MP #2MP Super Starlight Motorized Vandalproof IR Dome Camera

4|Camera Tiandy Fisheye 1 [Set 29,374.80 29,374.80
TC-NC1261 #12MP IR Fisheye Camera

5|NVR Tiandy Face anlysys 10CH 1 |Set 26,208.00 26,208.00
TND-TC-R3210 #H.265 2HDD 10ch Face Recognition NVR

6|Mikrotik RB2011UiAS-2HnD-IN 1 Set 6,552.00 6,552.00

MikroTik RB2011UiAS-2HnD-IN - 5-Port Gigabit + 5-Port 10/100 Mbps (10 Ports) + 1-
Port SFP + 150 Mbps (2.4GHz)

L3 Switch 16 port+2 SFP manage PoE 1 |Set 33,600.00 33,600.00
ATS-GS970M/18PS switch with 16 x 10/100/1000T POE+ ports and 2 x 100

~N

8|Installation of LAN Network 8 |[Set 3,150.00 25,200.00
9|Rack 19" 6U Indoor+ Power plug + Fan 1 |Set 8,000.00 8,000.00
10| Pole 3" Hight 3m and under ground work 50cm. 1 |Set 5,040.00 5,040.00
11| Pole 3" Hight 1.5m and under ground work 30cm. 2 |Set 3,990.00 7,980.00
12|Electrical system and ground system ( Ground and ABB cabin) 1 |Set 8,400.00 8,400.00
13|UPS cleanline D-1500K 1 |Set 10,000.00 10,000.00
14|Accessory (Nott,Screw, RJ-45, Jack, power, CAT5e, Wireway, etc) 1 |Set 11,000.00 11,000.00
15|Install & Configuration 1 |Set 40,000.00 40,000.00
16|Starch Measurement Machine and online system 1 [Set 195,000.00 195,000.00
GENIX GX-TP, Touch Screen, Camera, RFID Reader -
17|Printer EPSON ,Serial Port RS232 and signal cable 1 |[Set 14,000.00 14,000.00
18|Remote Display GENIX RMT-01 and signal cable 1 |Set 12,500.00 12,500.00
19|DWS-STARCH V2016 (weight and starch software) 1 |Set 33,000.00 33,000.00
20|System link to BAAC 1 |Set 18,500.00 18,500.00
21|PCl Serial Port 2 Ports 1 |[Set 1,500.00 1,500.00
22|RFID Reader / Writer Mifare card 1 |[Set 8,800.00 8,800.00
23|Installation of software and equipment 1 |Set 4,000.00 4,000.00
24|Air pump 1 [Set 20,000.00 20,000.00
25|Electrical System at site 1 |Set 50,000.00 50,000.00
26|Sand removal machine and hoper 1 |Set 350,000.00 350,000.00
27|Truck tilter 1 |Set 80,000.00 80,000.00
28|HDD 4Tb x2 #4 TB HDD CCTV Seagate SKYHAWK 2 Set 4,477.20 8,954.40
29|Cloud 1 Set 100,000.00 100,000.00

1,203,814.40
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No. Description Unit Price Pre-Tax Amout
1|Camera Tiandy Face Recognition 2 Set 20,202.00 40,404.00
TC-A32L4 #2MP Super Starlight Motorized Face Recognition Bullet Camera -
2|Camera Tiandy Bullet 11 Set 12,667.20 139,339.20
TC-C32TP #2MP Super Starlight Motorized IR Bullet Camera -
3|Camera Tiandy Dome 2 Set 12,667.20 25,334.40
TC-C32MP #2MP Super Starlight Motorized Vandalproof IR Dome Camera -
4|Camera Tiandy PTZ 4 Set 31,085.64 124,342.56
TC-H326s#2MP 33x Starlight IR POE PTZ Camera -
5|Camera Tiandy Fisheye 1 Set 29,374.80 29,374.80
TC-NC1261 #12MP IR Fisheye Camera -
6|NVR Tiandy Face anlysys 20CH 1 Set 27,734.40 27,734.40

TND-TC-R3820 #H.265 8HDD 20ch Face Recognition NVR -

HDD 4Tb x4 #4 TB HDD CCTV Seagate SKYHAWK 4 Set 4,737.96 18,951.84
7|RB4011iGS+5HacQ2HnD-IN 1 Set 13,867.20 13,867.20
Mikrotik Router RB4011iGS+5HacQ2HnD-IN ROS LV.5 Wireless AC, 10 Port Set -
8|L3 Switch 24 port+2 SFP manage PoE 1 Set 48,535.20 48,535.20
AT-GS970M/28PS switch with 24 x 10/100/1000T POE+ ports and 2 x 100 Set -
9|8 port PoE Switch 2sfp Industrial Unmanaged Switch + Power Supply 2 Set 23,112.00 46,224.00
IPES-0208CA #8 10/100TX PoE at/af + 2 10/100/1000T + 2 Dual Speed Set -
10|4 port PoE Switch 1sfp Industrial Unmanaged Switch + Power Supply 1 Set 20,800.80 20,800.80
IPES-0204DFT-4 #4 10/100TX PoE at/af + 1 10/100/1000T + 1 Dual Speed Set -
11|Rack 19" 15U Indoor+ Power plug + Fan 1 Set 17,334.00 17,334.00
12|Rack 19" 15U Outdoor+ Power plug + Fan 1 Set 23,834.00 23,834.00
12|Fiber Optic Drop wire 2Core wiauainsaifinleag With Power Line 220Vac 950 Set 138.67 131,736.50

Fiber Tray+ Adapter 6 fc-fc, Splice, Pictel fc 1 Set 9,244.80 9,244.80
13|CAT6 UTP Outdoor Drop wire dunfuwaiuaie 14 Set 5,778.00 80,892.00
14|CAT6 UTP Outdoor & wmfutauluvia 5 Set 3,466.80 17,334.00
15|Mini Gbic Single mode duplex 6 Set 4,622.40 27,734.40

Fiber patch cord fc-Ic 6 Set 693.36 4,160.16
16/1a5a981529 W Adu'lay T-3000 + Expan Batt 1 Set 80,000.00 80,000.00
17| Outdoor & wduiAuailnsal wsau braker+ plug 2 Set 5,778.00 11,556.00
18|5¢uu ground (979 s¥uy Ground usiags) WiaUNARAUMNNIANFIU (< 1 Set 25,000.00 25,000.00
19|Access (Yaq, RJ-45, Jack, power, CAT5e, Wireway, wantuan, wanazia ETC) 1 Set 50,000.00 50,000.00
20|Install & Configuration 1 Set 250,000.00 250,000.00
21|Starch Measurement Machine and online system 2 Set 195,000.00 390,000.00

GENIX GX-TP, Touch Screen, Camera, RFID Reader -
22 |Printer EPSON ,Serial Port RS232 and signal cable 1 Set 14,000.00 14,000.00
23|Remote Display GENIX RMT-01 and signal cable 1 Set 12,500.00 12,500.00
24|DWS-STARCH V2016 (weight and starch software) 1 Set 33,000.00 33,000.00
25|System link to BAAC 1 Set 18,500.00 18,500.00
26|PCl Serial Port 2 Ports 1 Set 1,500.00 1,500.00
27|RFID Reader / Writer Mifare card 1 Set 8,800.00 8,800.00
28|Installation of software and equipment 1 Set 4,000.00 4,000.00
29|Air pump 1 Set 20,000.00 20,000.00
30(Electrical System at site 1 Set 50,000.00 50,000.00
31|Sand removal machine and hoper 2 Set 350,000.00 700,000.00
32|Truck tilter 1 Set 80,000.00 80,000.00
33|Cloud 1 Set 100,000.00 100,000.00

2,596,034.26
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WHUNNTIEANNUTULUUTIAA startup ABINITTEANYLAIN NBINU VC visedaulasiy
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nulumsiiuyulusser 9 Werinlasinsliinaunsendnnindiduvewues inszdu
5319 digital application platform uag web application fe lUAnfIszUUsee LTuuives
NBATNT BIUYNYY WIBAUVRIENNTH 50 aruveenyu Weulesiulssnugndi iluduy
Jeilinisdanimulaenisvedudeniavseinlunewiugsna Weszaunulaudiuaziy
afiunisfianslulasseenilsegaonUseana 6 Woudarsaiu1saredueansuInsle
Toalulusndesnistiy 123.10 auum waziinn1ssyauyudy 329.06 duumluli 2 uay
WJu 1,010.00, 1,935.93 way 3,804.71 81uuwnlulf 3,4 waz 5 Mud1aU F9azaennaoaniu
wHUNISAULaluN N 51 91990 ABFAINNUNTINTRasBens) vereiuiliusnisiunin
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MI9 4TUHUNTTEAUNURUUGSAA startup

- WuaInuIu
namslaiSuaomu i 1 i 2 14 3 17 4 i 5
FIUANDFNY 4,560,000 34,443,200 106,429,488 199,313,405 427,693,348
aaW#l@ war room 5,000,000 - - - -
sHuAadasinsuazansal BioMatLink 33,280,000 176,841,600 544,350,544 1,018,547,382 2,184,487,091
S‘mmm‘i"aaﬁnmazaﬂnsni BioMatGrowth 10,260,000 28,780,000 119,229,450 698,067,099 1,172,529,162
A ldaralunsilnausu 10,000,000 10,000,000 10,000,000 10,000,000 10,000,000
AT TR WU 5,000,000 5,000,000 5,000,000 5,000,000 5,000,000
ArdnnsuarAdnd 20,000,000 5,000,000 5,000,000 - -
Alafanndun 5,000,000 5,000,000 5,000,000 5,000,000 5,000,000
93,100,000 265,064,800 795,009,482 1,935,927,886 3,804,709,602
Wununyuiiou 30,000,000 64,000,000 214,990,518 - -
AIUADINITLIURINUTIN 123,100,000 329,064,800 1,010,000,000 1,935,927,886 3,804,709,602

msasasidunisneesamu 3TN 1 9w 3 gud il 22 gudlulin 2 uay
66, 120 waz 250 aud Tuli 3,4 uaz 5 Wudu Mg 48 lassnsiidnsmanauuny

Aelu (IRR) = 36.76% NPV winfdu 10,397,943,497 U
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