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Abstract

This research aimed to analyze the supply chain from tobacco cultivation to
production in the tobacco industry in the Thap Phueng Subdistrict, Si Samrong District,
Sukhothai Province. The researchers collected data using the interview and inquiry
methods from tobacco farmers in the upstream, midstream, and downstream tobacco
cultivation processes, which took a total of 155 days to complete. The analysis was
divided into two parts. In the first part, the researcher conducted a value stream mapping
(VSM) study of the tobacco cultivation process. Two activities did not add value to the
cultivation process of 17 activities. In the second part, integer linear programming was
adopted to select the appropriate type of vehicle through the Excel solver program.
From the data analyzed on the type of tractor and the distance of the location from the
house to the farm, it was found that the position of the 1 — 4" rai selected the type of
tractor for the farmer. In the 5th-10th position, the farmer can choose the type of E-tan
truck that can reduce the transportation cost of tobacco cultivation to 11,190 baht per
year. After comparing the data using the linear programming technique, the cost can be

reduced by 14.74%.

Keywords: Tobacco leaves, Supply chain, Cultivation, Integer linear programming,

Value stream mapping
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Figure 1 The process of cultivating tobacco leaves from upstream, midstream, and downstream.
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Figure 2 Value stream mapping in the tobacco cultivation process.

Table 1 Displays the total time separated by the nature of the activity.

Activity Number of Days Percent
Waiting Time 22 14.19
Processing Time 128 82.58
Logistics Activity Time 5 3.23
Total Time 155 100
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Figure 3 Harvesting tobacco in a hierarchy.
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Table 2 Activity analysis of the tobacco cultivation process.

Number Activity Time Schematic diagram Value
for step (day) of the activities of stream
the tobacco diagram

cultivation process

Farmers The process of growing tobacco seedlings. 25 Operation NNVA
Soil preparation process. 8 Operation NNVA
Farmers must irrigate the soil until it is moist 2 Delay NVA

and then wait for the water to evaporate.

Steps of planting in the ground. 8 Operation NNVA
Reduce water once a day. 5 Operation NNVA
Fertilize the tobacco plant. 3 Operation NNVA
Put water into the plot to grow tobacco 6 Operation NNVA
leaves.
To prevent and eliminate pests for tobacco 8 Operation NNVA
plants.
Tobacco leaf collection No. 1, lower leaf 10 Operation NNVA
(medicinal leaves X)
Harvest tobacco (medicinal leaves X) and 10 Operation NNVA
transport them to a warehouse.
Wait for the central tobacco leaves 10 Delay NVA
(medicinal leaves C)
Collect tobacco leaves No. 2  Central 10 Operation NNVA
tobacco leaves (medicinal leaves C)
Harvest tobacco (medicinal leaves C) and 10 Operation NNVA
transport them to a warehouse
Wait for the central tobacco leaves (pill B) 10 Delay NVA
To collect tobacco leaves No. 3 Top 10 Operation NNVA
tobacco leaves (medicinal leaves B)
Insert the leaves of Ya Yot (medicinal leaves 10 Operation NNVA
B) and dry the tobacco leaves.
Pack all the dried tobacco leaves into a bag. 5 Operation NNVA

Transportation  Transportation of dried leaves to the leaf- 5 Transportation VA
buying station.

Total Time 18 Activity 155

Remark *Annotation: Value-added (VA), Non-value-added (NVA), and Non-value-added
but required activities (NNVA).
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Table 3 Proportion of value of sub-activities of tobacco cultivation supply chain.

Activity Value Activity Time Spent
Number of Percent Time Percent
Activities (day)
Value Added Activities (VA) 1 5.55 5 3.23
Non-Value Added Activities (NVA) 3 16.67 22 14.19
Necessary but Necessary Value 14 77.78 128 82.58

Added Activities (NNVA)

Total 18 100 155 100
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Figure 4 Steps for growing tobacco leaves in activities 8-13.
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Fununsudsigeludiuvesinguszasddor 2
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nmsteyatisiuaniuldi nssvunmsivlusgudiesinmafusu 3 ad
Tu 1 #u Femaivlusguiesiniafusuuddutuiull Tasnsfuuiazedaiumilisgu
szfisafiannsaitiluivluemguldddluliey 2 Uszian Ao salo wazsadusiu ilosinann
fufivosiadlsliamnsaldsauszanduld esodinumsnsvnlssguidenldludagiuiu
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Usstansala uilllasnieivedinveinsussynivilvdidunuseninamsvudaiavulu 1 13
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Fosudsdiy 5 seu §Ideldiausiiegnamninumsns 1 518 Weliifuguuuumsvuddly
grguanlslugetn deBnmamsugnlusgureanumsnssilionguasfuiiufneugnuuy
Audriunarldsaloluniafivluengu arniegrenimensnsiaiuiivinsmzugnitome
10 15 ustaglfaedisvorssmiathuluddlsoguitlivihfudosnanmituilulsfunndratuds
vilvddunulunisvudsluaguuesusaslsfiuandnafusenluuavasidenussiansanuulaly

wingauivvuddlugnauiagyilsuusnga dan1mi 5 (Figure 5)
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Figure 5 Transport routes for each type of tobacco leaf.

2.1 mahudeyanmsvuddluengy
guwimuzlglunsvudddusnguivonn 2 Ussan WWud sola 4 &e wassa
Busiu 4 &0 v 2 Ussavanusoidlufulusgululivennsasnsld uduanseiuludiunes
Uinahmiinlunisussnswaulueuasdunulumsoudeiumndiediuie 2 Ussion Sslums

Wiuluenguwsazls lneiadesiensaazegi 70 fou ve 115 an9197 4 (Table 4)

Table 4 The cost of transporting tobacco leaves and the amount of drug transportation

of the two types of vehicles

Type of vehicle Transportation cost Loading quantity (cubes/cycle)
4-Wheel Tractor 35 (L/Km) 15
4 Wheel E-Tan 400 Per Trip (Round Trip) 70
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2.3 mMsyUsEanananeluskNTULTaLEyY
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annsadunsldiulusguitlsldns 10 19 Fedisiuusauiasussanifissdaay 1 fu
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szozvnefiuansinsiulaeiisaloszAnnmszerneantwluisls dousadusuazidusaimn
Pesoseulunisvuds lududtasstuduludmesssosmennlslugaududoyadldan
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dtennasdasiuiudilludmves aun1singuseasd (objective function) aunsieule

v a

(constraints) At (indices) ALUsNTIUAN (parameters) uazsilUsAndUla (decision variable)

aunsingusasd
MinZ =Zn:ixijDijCij
A 1
aunsiteule
CapR;x;; =V, Vs 2
X = {0.1] 7 (3)

fatl (Indices)
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i=Uszansa (= 1,2, 3, ., n) : Msfnwlunuisensal

°
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2 1999708 2 Uselan Ae Sala warsndusy

v
o
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o
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D
C
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Cap, = Auqveamsldsaussnnil i Aaunsausmnld - msfnwiluauisoadsd
SmupnuaTgresUssansn tnssnloarannsngléivianun 15 feu uarsodusiuannngld
v 70 fou
Vv, = Usinasdidesnmsvudsluenguludumisuesls |
R

;= 3useusaUseand i desuulusumied j

frwlsamnaula (Decision variable)

x; = 1idendunanmsvudaessziansad i desvulusiiumed |

= 0 lddondunmeananad

dwmiuaunsit (1) 1Wuinguszasd nedeauszasdlunsmiunumsvudeszmings
TudthuvessausiazUssinniiviiliduyusinfign dwiuaunisi (2) Wudetsduifeiueiug
yosnumnuglasfinnudesnislumsudsiasadsfodiifuufinaideshnsuudsduengy
Tushumisvedls uazauns? (3) Wuleulvesnuusdnauladdnvindu o vie 1

nesRUszneuiwmualuesdusznauilsxihudwiaaldeagalunisiden

@

Uszaneumvuglunisvudslugngu maideladiunisaiuvuiasmeadnaanslag

a

Tdimnadalusunsuidadu (nteger linear programming) lagr 338 lauLauanISAIUIUNIY
Tusunsu Excel solver Fauadnslunismaaeuuasnisasawuudnasslanadeya asnni 6

(Figure 6) AN57971 5 (Table 5) wavnwii 7 (Figure7)

Microsoft Excel 15.0 Answer Report
Worksheet: [LP wnslgnanguV1.xlsx]Sheetl (2)
Report Created: 19/5/2566 0:41:42
Result: Solver found a solution. All Constraints and optimality conditions are satisfied.
Solver Engine
Engine: Simplex LP
Solution Time: .031 Seconds.
Iterations: 12 Subproblems: 0
Solver Options
Max Time Unlimited, Iterations Unlimited, Precision 0.000001
Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 1%, Assume NonNegative

Objective Cell (Min)

Cell Name Original Value Final Value

$U$24 Min 2 people 0 3730
Variable Cells

Cell Name Original Value Final Value  Integer
$N$11 house to farm tractor 0 1 Binary
$0$11 ‘Baan Pai Raj, a small E-t: 0 0 Binary
$N$12 tractor 0 1 Binary =
$0$12 E-Tan 0 0 Binary
$N$13 tractor 0 1 Binary
$0$13 E-Tan 0 0 Binary
$N$14 tractor 0 1 Binary

Figure 6 Results from using linear programming techniques with Excel solver.
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Table 5 The results of the cost calculation for choosing the type of vehicle in transportation

is shown in the details.

Location No. 4-Wheel tractor 4 Wheel E-Tan
Location 1 1 0
Location 2 1 0
Location 3 1 0
Location 4 1 0
Location 5 0 1
Location 6 0 1
Location 7 0 1
Location 8 0 1
Location 9 0 1
Location 10 0 1
Pill X * PillC * PillB *
vt e i L
b toiam 1407 - | ey WE - tecriens WD —n
toions P P g B g
PRI [ - Lot 4L
Tractor prennier M/ > ‘___.\‘.L 4 Pk Tractor ___Iy‘j. 50

Py g e G e

& e e

toavens b re— H" Lecationd &/

faamcar s Etsncar .y Eammcer s G

\-‘—!l“,‘ ‘—““E/ mn.uug'

Figure 7 The improvements can improve the process of cultivating tobacco leaves

in activities 8-13 to achieve the lowest cost.
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ezt Inemaf3idelaldisnisununimanesisnauan (Value Stream Mapping: VSM) ludasa
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