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Application of Reference Model for Supply Chain Operations and
Activity- based Costing Systems to Reduce Costs and Logistics in
the Drinking Water Production Process
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Abstract

The purpose of this research was to study the reduction of logistics costs in the
drinking water production process by applying the supply chain operation reference
model (SCOR Model) to be used as a tool for analyzing the structured cost consideration
process. which analysis of logistics costs The researcher used the activity-based cost
system. A case study of a company in Makham Khu Sub-district, Nikhom Phatthana
District, Rayong Province to be a guideline for reducing the cost of drinking water
production. The researcher collected data and interviewed entrepreneurs. From the
study and applying the Activity Based Costing system to the cost analysis, it was found
that transportation activities had the highest cost of 329,630 baht, followed by
manufacturing activities at 305,291.79 baht, tank cleaning activities at 278,826 baht,
storage activities at 48,711 baht, and procurement activities at 41,576 baht. The above
costs are based on the analysis of the activity-based cost system so that operators can
see the overall picture of production costs even more. and from the cost analysis,
resultsThe researcher has applied a solution to the problem of transport activity costs.
by developing and reducing costs. It has adopted the closest answer method and the
total distance method of the transportation route. These guidelines will help operators
to improve and plan transportation routes. as well as can reduce fuel costs and as a
way to reduce costs that can increase profits affecting the efficiency of business
operations.

Keywords: Supply Chain Operations Reference Model, Activity Base Cost, Logistics Cost,
Nearest-Neighbor Heuristic, Saving Algorithm
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Figure 1 Diagram of Drinking Water Production Supply Chain
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2. #ansainuUdunwel (Interview) teldiduiasesilelumsiiudeyaannuiun
ﬂizﬁﬁﬂwmé’ﬂLLumﬁ’waaqé’NSamioﬁ’wLﬁumuieziqﬂmu (Supply Chain Operations reference:
= & o LY = [ ¥ v
SCOR-Model) 52U UtTALAZLUBRIAINTUNITANYILAZLNUTINTINTDYEA UTznauniy
M3 (Plan), MFIAMUNALINGAY (Source), NSHER (Make), N1339dS (Delivery) Uag
nsdsAu (Return) sauvislgymiguassndng 9 veausemnsdlfinw Yo AN NYIHaRE

WAZAUYUNITHER TIUUNANNUTHANLALTIHaBEANINTIH tAKA AUYUATUNITNES AUUATY
ladafnduasAunusig Aauaninu Table 1

Table 1 Production Cost Classification Table Logistics Costs and Total Costs by Type of Activity

Details

Type of cost

Details of activities and expenses

1. Cost of Production

- Fixed Costs
- Variable Costs

- Labor wages, depreciation of drinking water production equipment.
- Cost of materials/equipment for drinking water production, labor
wages, other expenses such as electricity, water, telephone charges,

repairs for drinking water production equipment, etc.

2. Logistics Costs

- Fixed Costs

- Variable Costs

- Depreciation of vehicles used to transport produce and

materials/equipment for drinking water production.

- Expenses for transportation of production materials / equipment,
expenses for moving products, other expenses such as maintenance
/ repair of vehicles used to transport products and materials for the

production of drinking water, etc.

3. Total Costs

- Total cost of Production and Logistics Costs.

3. HANTIATIENAUNUTINNTHENUIAL LAgTEUUAUNUFIUAINTTH (Activity-based

Costing) HIALANTUNTIATILVAUNUKUUTIADID19B N1 5ANTUULERUNIU (Supply Chain

Operations Reference: SCOR-model) Ineiin1sdnuunnisiasiesiauu Ju 2 du deil 1)
Augfanssy lawn 1.1) Audfanssunsiadedam Usenaume 3 Anssugey 1.2) Audianssy
n139aiuingAu Usenaudie Uszneumie 5 Aanssuges 1.3) gudfanssunisdndedunn
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Usgnau 2 Aanssuges 1.4) AudianssunssuAududn Usenauie 2 Aanssudey 2) A3
AATINRAUNUNITNGR Laein1simuafanssuman 1 Aanssy 10 AaNssuges wazdin1smvug
yi¥nenns 4 Ussam fie 1) alldaneyaains 2) iiuilldaes 3) indesdnsgunsal uay 4) Janld
1/ YanAuludes (Banomyong et al., 2008) &1 Table 2 Aonsasunansiaseiduny
MAULNANTTUUAUYUFIUAINTTH (Activity Based Costing) titeuandliifiufsdiunulunisuin

' ¥
a g a =

wazAuuladaRndinYu

Table 2 The Summary Table of Cost Analysis According to the Concept of Activity-
Based Costing System (Activity Based Costing).

Resource cost type

Cost per
Machinery  Materials Including Activity
Activity Center Sub - Activity production
Personnel Area and and expenses Cost (%)
cycle/baht
Equipment Consumabl by activity
Procurement of water production
Al 1,728.00 818.00 4,760.00
. 1,72800  9,034.00
Procurement equipment 4157600  4.45
A2 procurement of raw materials for 12,960.00  1,485.00 4,760.00 4,320.00  23,525.00
A3 labor supply 2,592.00 1,453.00 2,380.00 2,592.00 9,017.00
B1 tear off storage 9,072.00 18.00 1,400.00 4,200.00  14,690.00
. B2 store chlorine 5,184.00 144.00 800.00 7,200.00 13,32800
Raw material
B3 salt storage 5,184.00 162.00 800.00 5,760.00  11,906.00  48,711.00 5.21
st
orese B4 alum storage 5184.00  144.00 800.00 69600  6,824.00
B5 store dishwashing liquid 1,296.00 108.00 200.00 359.00 1,963.00
C1 pumping water from the artesian 0.00  1,757.00 33,091.80 1,343.80  36,192.60
C2  Pump water from the raw water 0.00  5748.00 8474.94 2351243 3773537
(3  Rest the water in the filtered water 0.00 0.00 3,588.00 0.00 3,588.00
C4  pumping water into the system R.O 0.00 233500 @ 11,599.69  30,292.43 44,227.12
Rest the water in the system
c5 0.00 0.00 800.00 0.00 800.00
Production filtered water tank R.O 305,291.79 32.68
C6 Water pump into the packing 0.00 233500 224.85 224.85  2,784.70
C7  through ultraviolet light 0.00  2,335.00 188.00 0.00  2,523.00
8 gargle 25,920.00  1,796.00 1,950.00 0.00  29,666.00
C9 Fill the bucket with water and 90,720.00  2,695.00 0.00 41,400.00 134,815.00
C10 product inspection. 12,960.00 0.00 0.00 0.00  12,960.00
D1 Arrange the products on the truck 38,880.00 135.00 0.00 0.00  39,015.00
Dalivery 329,630.00 3528
D2 Bring the product back to the 90,720.00 12,035.00 110,100.00  77,760.00 290,615.00
v
E1 Receive the tank back from the 64,800.00 898.00 600.00 340850  69,706.50
Tank cleaning 209,119.50 22.38
E2 Clean the tank 129,600.00  1,796.00 1,200.00 6,817.00 139,413.00
Total expenses according to the cost of using resources (Baht) 496,800.00 38,197.00 187,717.28 211,614.01
Including expenses according to activity centers 934,32829  100.00

Cost of drinking water production per tank (Amount of drinking water production per production cycle equal to 66,240 barrels/year) =934,328.29/66,240 equal to 14.11 baht

Total cost ofproduction cost of drinking water equal to 14.11 baht

310 Table 2 AMTNATUNANITIATISVRUNUAUMIANTEUUAUMUFIUAINTTY (Activity
Based Costing) touandliifuisiumilunsndnuazduyuladaindfiiatu nuiifanssuid
Funugsiign fe gudfanssunisindedudi 329,630 v Andudesay 35.28 sosadun e
AUGAINTIUNITHER 305,291.79 U Anludesay 32.86 AudAINITTUNITTUAUAUAY
209,119.50 Aniduesaz 22.38 gudfanssunisdmiiuingiu 48,711 v Anduesas 5.21
wazaugAanssun1sindodnm 41,576 Anlufosay 4.45 muddu uazain Table 2 {348
AsunsTsuniuuAINIRgUszasdlun1sive fe nsinszidunulaswenilunisinsizi

%S NIANTATHFANANTUATUIINTTIND W Inendevintes U 16 atuil 3

i\ff) Economics and Business Administration Journal, Thaksin University

ECBA



¥ o ¥ o
o A [ o & [

AUYUNNTNERUIAY Aanandly Table 3 wagnsimTesunuianssuladafindnisnantiny fe
wanalu Table 4

Table 3 Cost Analysis of Drinking Water Production

Resource cost type

Cost per
Machinery  Materials Including Activity
Activity Center Sub - Activity production
Personnel Area and and expenses Cost (%)
cycle/baht
Equipment Consumabl by activity
C1  pumping water from the artesian 0.00 1,757.00 33,091.80 1,343.80 36,192.60
2 Pump water from the raw water 0.00  5,748.00 847494 2351243  37,735.37
C3  Rest the water in the filtered water 0.00 0.00 3,588.00 0.00 3,588.00
C4  pumping water into the system R.O 0.00 233500  11,599.69 3029243 4422712
Rest the water in the system
5 0.00 0.00 800.00 0.00 800.00
Production filtered water tank RO 305,291.79 59.35
C6 Water pump into the packing 0.00  2,335.00 224.85 22485  2,784.70
C7 through ultraviolet light 0.00  2,335.00 183.00 000  2,523.00
(8 cargle 25920.00  1,796.00 1,950.00 0.00  29,666.00
C9 Fill the bucket with water and 90,720.00  2,695.00 0.00 41,400.00 134,815.00
C10 product inspection. 12,960.00 0.00 0.00 0.00  12,960.00
L4
E1l Receive the tank back from the 64,800.00 898.00 600.00 3,40850  69,706.50
Tank cleaning 209,119.50 40.65
E2 Clean the tank 129,600.00  1,796.00 1,200.00 6,817.00 139,413.00
Total expenses according to the cost of using resources (Baht) 324,000.00 21,695.00 61,717.28 106,999.01
Including expenses according to activity centers 514,411.29 100.00

Cost of drinking water production per tank (Amount of drinking water production per production cycle equal to 66,240 barrels/year) =514,411.29/66,240 equal to 7.77 baht

Total cost of logistics of drinking water = 7.77 baht

210 Table 3 agUldmsnnesidununsndnmitunuisdunuguiangs (Activity
Based Costing: ABC) lngilaudfianssun1suan LLaz@uéﬁamimmié”mﬁqﬁﬁm Tun193AsEn
i limsudsauyunsneinsluausiig q lawa auyeainsasdidunuvintu 324,200 vinsed
Fruitufifdunuiniu 21,695 vinded fueesinsuazgunsaliifunu 61,717.28 vmsied
Futanldnuuas YanAudeaiiduyu 106,999.01 vinded Tasannsnasualidienugud
Aanssu Ae Aanssuniswdn TAunuwindu 305,291.79 v Aaduiesay 59.35 uaveaud
AanssuANTENsiaina fifunuiiniu 209,119.50 v Anludeway 40.65
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Table 4 Cost Analysis of Drinking Water Production Logistics Activities

Resource cost type

Cost per
Machinery  Materials Including Activity
Activity Center Sub - Activity production
Personnel Area and and expenses Cost (%)
cycle/baht
Equipment Consumabl by activity
Procurement of water production
Al 1,728.00 818.00 4,760.00 1 728,00 5.034.00
Procurement equipment e o 4157600 661
A2 procurement of raw materials for 12,960.00  1,485.00 4,760.00 4,320.00  23,525.00
A3 labor supply 2,592.00 1,453.00 2,380.00 2,592.00  9,017.00
B1 tear off storage 9,072.00 18.00 1,400.00 4,200.00  14,690.00
) B2 store chlorine 5,184.00 144.00 800.00 7,200.00  13,32800
Raw raterial
B3 salt storage 5,184.00 162.00 800.00 5,760.00  11,906.00  48,711.00 T.74
storage
: B4 alum storage 5,184.00 144.00 800.00 696.00 6,824.00
B5 store dishwashing liquid 1,296.00 108.00 200.00 35900 1,963.00
D1 Arrange the products on the truck 38,880.00 135.00 0.00 0.00  39,015.00
Dalivery 329,630.00 52.40
D2 Bring the product back to the 90,720.00 12,035.00 110,100.00  77,760.00 290,615.00
¥
E1 Receive the tank back from the 45360.00 6,017.50 600.00 3,40850  69,706.50
Tank cleaning 209,119.50 3324
E2 Clean the tank 129,600.00  1,796.00 1,200.00 6,817.00 139,413.00
Total expenses according to the cost of using resources (Baht) 347,760.00 2431550 127,800.00 114,840.50
Including expenses according to activity centers 629,036.50 100.00

Cost of drinking water production per tank (Amount of drinking water production per production cycle equal to 66,240 barrels/year) =629,036.50/66,240 equal to 9.50 baht

Total cost of logistics and production cost of drinking water = 9.50 baht

210 Table 4 asUldd1nishinsigiduyuianssuladafndluniswdniify e
wuusiaesdredenisdufiuaulsguniu (SCOR Model) Tnsifigudanssunisdntedam
Aanssunisdaiuingiu Aanssunisdndsduiuazionssunmssuduaua Tunisimssivinli
n3udsiurunsnensludusing 9 lown suueains daunuwindu 347,760 vmsel sy

(%
=1

NuATduuviity 24,315.50 Umset suedesinsuavgunsaliifuyu 127,800 umdel fu
fanldeunaztandudeadduny 114,840.50 vnded Tnsanunsoasualddemuaud
Aanssu Ae Aanssunisdadedam Sdunuiiu 41,576 vindel Amlufesas 6.61 Aunsau
nsdaiuingiu deunuindu 48,711 vnse Andudosay 7.74 AanIsun1svuEs 329,630
vt Anlusesaz 52.40 wazfvnssunssuaudud dduvuwiniu 209,119.50 umasl An
Judeuas 33.24

4. wannsiausuwInslunisuivsadluiieansunuiuiaziaueuuimislunis
Uiuusaudluiioansunusiy TngUssgndliunAanguitamnsdadumanisuuds (Vehicle
Routing Problem: VRP) Tun1sitaseng3delaldiznisuddayvinisdadunisdimsu
PIUNINULAD Saving Algorithm LU'%EJULﬁwﬁ’u%%msmﬁ’mauﬁiﬂé’lﬁmﬁqm (Nearest-
Neighbor Heuristic) mﬂmﬁLﬂiwzﬁé\’unugwuﬁaﬂismaamsmamf’]?imaw'%ﬁ’msaiﬁﬂm
wuth Avnssudiifidunugedigafofnssunisuuds Seideuinaunsouundeudlold dafy
fideienunmensandunuianssuladafind Aedanssunsvudsdud elausuumaly
msuitgmiuszneunsdnaulalunisinluldlunisudtigm Aanssunisvudadid unugaiign
oeffl Aanssunisuuds 329,630 Vinl Anwdudosay 52.40 TasiameAnindudmiusavudsie
:hLﬁuﬁunuﬁﬁﬁiwwﬁiwgq@iaﬁau Winifu 86,400 umael wieAmdu 7,800 umAeLiou B9
Usvnnsalanuldlafinsdaidunienisvuds fifedadenianawuinenmsuilulufianssunis
fndsdudnludwnesnisandunuinuihiudomadaensaueismamidunsitduiian {3
ANTUNITNIAIMBUAL83T Saving Algorithm TaaA1uualy 0 = ﬁ;ﬂL?M’Tu (AdsduAn), Coi =

a% NIANTATHFANANTUATUIINTTIND W Inendevintes U 16 atuil 3

igf) Economics and Business Administration Journal, Thaksin University

ECBA



srogmMangaENFuluSsgnAd i Co = sezmaangndnd j Tudagadudu, Cij = szogma
9ngnéndt i TUdagnéndl j uazilumuanen Saving Values muaunns Sij = Coi + Cjo - Cij
Lay ﬁmﬂﬁauﬁ']uiﬂé’ﬁqm (Nearest Neighbor Algorithm %58 K- Nearest Neighbor
Algorithm) [Huiaildlunisdaud seana Tnewmadadasdnaulairaialafiazsunudeovlevie
nsdill q 18t Tnsnsasaaousuiunissuiu (‘K7 Tudupouisnmaiileutulng i)
vosnsiividedeuluiviloutuniolndifssiuanniign Tngasvinasaa (Count Up) veadiuau
Fouly Wiensdling q dwsuusazaana wavtvuadeululny q Weaiad wileususuaaiad
IndiAsetuniniian anasmuninassanssuienwumslumsmanzaslunsufdym
fAfuldmuiums dwieluil

1) mafiususudoya Wi dumndunisvudsaiiy ffagadeaiibu dedidnlunis
yudsthiy uarguasselunsufoRon sedfiteduiunsiufindoyadsnmumisgavude
melUsunsu Microsoft Excel ¢4 Table 5 AN519528¥N1938NI99ANNA

Table 5 Distances Between Coordinate Points (Table Matrix)

D/O| O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

0 0 26 | 66 | 3.4 2 4.3 8 59 13194 |52 |58 |63 78] 15|37 ] 26|62

1 2.6 0 551 54 2 32169 |47 158341 |47 |51 67|31 ]57]|41]|51

2 6.6 | 55 0 83 | 75142 |14 ] 28] 68|71 6 65139558286 | 71|34

3 34 [ 54 ] 83 0 51 61|97 |56 (69 |111|45 |55 ] 83|95 46 (029 54| 1.7

4 2 2 75 ] 51 0 52 89|67 |19 (1036167 | 71|87 |17 ]54](4d4] 71

5 43 [ 32 )42 | 61|52 0 36 | 36 | 25 5868 | 73|19 ] 28 7 95179 | 39

6 8 69 | 14 | 97 | 89 | 36 0 5 6.2 6 73179 | 34|44 ] 96 10 | 85| 438

7 59 147 | 28 | 56 | 67 | 3.6 5 0 61193 |32 (37|33 |42 |74 59|43 |075

8 31 1 1568|6919 | 25| 62 ] 6.1 0 58 | 49 [ 55 6 75 37 | 7.6 6 5.9

9 94 183 | 71 (1111103 | 5.8 6 93 | 58 0 92 198 | 32| 24|95 [119]104] 6.9

10 | 5.2 | 41 6 45161 | 68| 73] 32|49 |92 0 1 67 | 79 | 71| 48| 32| 43

11 | 58 | 47 |65 | 55|67 73] 79 (37 ] 55|98 1 0 87 [ 99 ] 9.6 8 65| 63

12 | 63 | 51 39|83 | 71|19 ] 34|33 6 32| 67 | 87 0 [095] 73 | 83 | 6.7 | 3.6

13 | 78 | 67 [ 55| 95 |87 |28 | 44 (42| 75| 2479199 (09| 0 78 [ 92| 76 | 46

14 | 15 ] 31 [ 82| 46 | 1.7 7 96 | 74 | 37 [ 95 | 71 [ 96 | 7.3 | 1.8 0 49 139 | 78

15 | 3.7 | 57 | 86 |029| 54 | 95 10 | 59 | 76 [ 119 ] 48 8 831 92| 49 0 16 | 6.2

16 | 26 | 41 (71 | 54 | 44 |79 ] 85| 43 6 (104 32 | 65|67 |76 |39 16 0 4.7

17 | 62 | 51 (34 | 1.7 | 71 [ 39| 48 |075( 59 | 69 | 43 | 63 | 36 | 46 | 78 | 6.2 | 4.7 0

2) fAednfiunisiiusiusindeya weldlunisdndunie laun augueseuminuy
USu1aAudiein1svesgnal saudeyanisuudsingu Wu 5 seunisdsdudn deiudeyanis
YudsduAlaluLAazg19siidunIg ssegmaazauy lduindu {iTedeladndunisi
wsestlenldlunisuntdegynt VRP Taegld3s Saving Algorithm Au38 Nearest Neighbor
Algorithm LWaLUIg UL uuIN1SANIUNTTAEUNI AT RanIsIUSaULisuAlgdnenau

[ 1 < 1 [ 7N a [y [ 17 ¥
N133ALEUN19AIU Table 6 wae Table 7 Wunisaguenltdanglunisissandanndadunig aae
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75 Saving Algorithm lag Table 8 Lﬂuﬂﬁia'ﬁqﬂ?’hi%ﬁhSiuﬂﬁﬁéﬂiaﬂéjﬂﬂﬁﬂffﬂLﬁ‘U‘VlN’J
(Nearest-Neighbor Heuristic)

Table 6 Summarizes the Cost of Running the Car Before Arranging the Route.

consumption

Delivery route Distance rate Fuel per Liter Amount
Route 1 Start 0-1-0 52 0.7 8 km./liter 17.93
Route 2 Start 0-2-3-4-5-0 29.9 3.7 8 km./liter 103.12
Route 3 Start 0-6-7-8-9-0 335 4.2 8 km./liter 115.53
Route 4 Strat 0-10-11-12-13-14-0 25.15 3.1 8 km./liter 86.74
Route 5 Start 0-15-16-17-0 16.2 2.0 8 km./liter 55.87

Total w05 [ -

Table 7 Summarizing the Cost of Driving after Setting the Route by the Saving Algorithm Method.

consumption

Delivery route Distance rate Fuel per Liter Amount
Route 1 Start 0-1-0 5.2 0.7 8 km./liter 17.93
Route 2 Start 0-9-13-2-0 23.9 3.0 8 km./liter 82.43
Route 3 Start 0-6-7-17-10-11-0 24.05 3.0 8 km./liter 82.94
Route 4 Start 0-5-12-3-4-8-0 24.6 3.1 8 km./liter 84.84
Route 5 Start 0-16-15-14-0 10.6 1.3 8 km./liter 36.56

Total s [

Table 8 Summarizes the Cost of Driving after Setting the Route with the Nearest-Neighbor Heuristic

Method.
. . consumption .
Delivery route Distance ¢ Fuel per Liter Amount
rate
Route 1 Strat 0-1-0 5.2 0.7 8 km./liter 17.93
Route 2 Start 0-14-4-8-5-12-0 15.8 2.0 8 km./liter 54.49
Route 3 Start 0-16-15-3-17-0 12.39 1.5 8 km./liter 42.73
Route 4 Start 0-10-11-2-6-0 22.1 2.8 8 km./liter 76.22
Route 5 Start 0-7-13-9-0 21.9 2.7 8 km./liter 75.53

Total 72 [ >
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