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ABSTRACT

The objective of this research is to create the template of calculating cost of after
sales service of “Electronic Data Capture” by means of Spreadsheet in Microsoft Excel to
evaluate expenses or cost of the after sales service. Afterward the evaluated data are used
efficiently to determine the directions of operation whether operating the activity by themselves
or using out sources by means of either traditional method of “non-zone” before routing or “with-
zone” before routing. Map Magic was used together to arrange the zone along the border of each
district of all 9 provinces in the northern area into 4 zones then logically arrange route of activity.
The logic was assigned by the developer that if there is job request lesser than 3 places and for the
SLA that less than 2 days, Job request is still allow but for one more days but not over 2 days or
SLA not over 2 days. Then routing can be designed, even if the result of calculating the cost of
“with zone” yield higher result, but the good point is to obtain the period of operating in the limit
of SLA according to the contract of the service.

The database obtain from processing result from Google Map that was used in
coordinate with the formula that use to calculate the cost of after sales service of Electronic Data
Capture in the numerical value of distance that were used appropriately, the distance obtained
were used as the main factor to calculate the cost of after sales service. Research’s result of the
two cases yield both that using out sources is more efficient by average of 10% and even if
calculated from the traditional method of “non-zone” or “with-zone”. Nevertheless, the contract
and number of terminal or the number of Electronic Data Capture are the main factors that affect

the cost of using the out sources. Even more the formula that use to calculate the cost can even



use to control the period of operation of the staff to be in the time frame of SLA and used to do
route planning. This can tell whether or not the staff is sufficient or the service center is sufficient

or even have to increase staff in the service center.
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Percentage Report Call On December,2009
Percentage Average
Total Call 5,292 calls/month 100 171 jobs/Days
Total Onsite 1,246 sites/month 23.54 40 jobs/Days
Job complete by Phone 4,046 76.46 131 jobs/Days
North Total Call 400 calls/month 8 /Total Call 13 jobs/Days
North Onsite 113 sites/month 9 /Total Onsite 4 jobs/Days
28.25 /North Total Call
Percentage
1 CHAINGMAI CNX 257.00 calls/month 64.25 /North Total Call
66 sites/month 58.41 /North Onsite
2 CHAINGRAI CEl 58 calls/month 14.5 /North Total Call
18 sites/month 15.93 /North Onsite
3 PHRAE PRH 14 calls/month 3.5 /North Total Call
6 sites/month 5.31 /North Onsite
4 MAE HONG SON HGN 9 calls/month 2:25 /North Total Call
3 sites/month 2.65 /North Onsite
5 NAN NNT 2 calls/month 0.5 /North Total Call
0 site/month 0 /North Onsite
6 PHAYAO PAY 5 calls/month 1.25 /North Total Call
2 sites/month 1.77 /North Onsite
7 LAMPANG LPT 25 calls/month 6.25 /North Total Call
7 sites/month 6.19 /North Onsite
8 LAMPHUN LAM 12 calls/month 3 /North Total Call
2 sites/month 1.77 /North Onsite
9 UTTARADIT UTD 2 calls/month 0.5 /North Total Call
1 site/month 0.88 /North Onsite

NN 4.2 51897 Call Service Center December, 2009
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Job Type of Report Call ‘North On December,2009

Percentage Average
North Total Call 400 calls/month 8 /Total Call 13  jobs/Days
Job Type of Work "3" 132 33 4  jobs/Days
Job Type of Work "4" 0 0 0 jobs/Days
Job Type of Work "5" 113 28.25 4 jobs/Days
Job Type of Work "0" 155 38.75 5 jobs/Days
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Map Wiof IFvordunia Taedsnsadsoaniundunie (A) nazdoaniuidalenia (8) udah
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dy Ao ua/’ ) v KX o <3 I 9 ) [ Y a dy A
UANUNDUNDUU uTNTUuﬂﬂ%ﬂlﬂUlﬂuﬁ’luﬂl@uﬂa33EJZVI'Nﬁ']W'i‘Uﬂ’I'iTWUﬁﬂ'lil“llﬁ‘wucﬂ

4 o o [ J o < J J a
ﬂ1ﬂmﬁ’6 Lﬁauanm1ﬂgmﬁffayamﬂanmmmmgﬂuﬂﬂ%m&lm'imuvnﬂu Spreadsheet

=

9 v
TaeTds5unsu Excel Hinnwansansannuoasidiuaingu Vlﬂﬂﬁ'lﬁl‘lﬂul%ﬂ'lul‘liﬂﬂ'lﬂéllﬂﬂ

U

=
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1 1 dy .dy 1 1 Y P 9 I o A a o Aa A
ALLIY AUVILAYY AUBITD Wﬁﬁ‘WﬁTlvlﬂi]%L‘]J‘L!@]’JmeU“]J58ll1‘(21!ﬂ'li‘l/lﬁ]%l,ﬂﬂi]'lﬂﬂ'Iiﬂ'ILLlLlﬂﬁ]ﬂiiiJ

mslrusmsungnase )
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|
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Whadind andsaaly
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W durador TrelaBneiem
B dupsPamas Bpatmy
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[Comines ]
| s uren ikl Suvi s v e
| viuraTual
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L wihueaa T1 wae w1966 0 el
Err,

AN 4.5 uaaansi5en 19911 Google Map

N http//:google.co.th

a s A a o o @ a o
ATTINENNAUAFTAT ﬁﬁl‘]af}W‘l]'l'iﬂnﬁ'lﬁi‘Uﬂ'ﬁ‘ﬂﬂ Route 91U ﬂiﬁWﬂ']iﬂﬂﬂ'ﬁﬂ"lU'Jﬂ!

AUNU LU Zone

IF(J > 3orSLA < 2. 'TRUE, 'FALSE)

Yo o <

#1Job Request 1150 91U N1A5uM1d991ngnA1 iHuva Zone NdoelrinTaslu

)3

' A 1w Y = 9 A ' v Yo A
WINNIT HID ININY 3 11990 SLA ADIUATUDYNIINTD IN1NU 2 THaniums
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=
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=
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=
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(Y] Y v 19 1 1 Lﬂ' [ 1 Y [ o 0'1 Y @ 1 1
@ Route 111 ldniuii uad lilsauitou lvdsnan dsesudmdsauningnarluiuae 1 ua
mssumdsnudealumu 2 Su (sLA Tuhu 2 Su)

v Y

=v=

° ] A A A Y a A
Muual T = Job Request 130 Job NUNWUN Zone 141055 1UUATTO Zone

= %
[Aeruy
. o Yo 9 ra Y
SLA = Service Level Agreement f#iua 135016 lsithu 2 Su

433 msaauumsmsmuIndunums Ifusnsainisielu Spreadsheet A0
T1)5un 31 Excel
m3adiauumsesiun iedaeudumensliuins Tashmszeznaiides
WuSmsuAgndd sy 1 Route 1 mfinsangausudon lvouq o1i Sasdaus iy
Amseudoniiaiieu mldiedug audenly R mIAuUNUI U Spreadsheet
TaoTisunsu Excel  dszunana iodmadns i 18nfSoniiousudunuiiizsadeusen
menen TS uTuRnIsuMs RS M unu edenmadeniinanouunufimnzey
gl lumsmaudunuezAnnwIzezal SLA
gash 1 191U tink sheet 1 FTugndoyauaasszsemaitel 185 unasy ms
SnadunuiifiannszesnensIfusmsgni

Distance = INDEX('reference\[file name]sheet name'larray, MATCH
(rownumber,'reference\[file name]sheet name'!array,0), MATCH
(columnnumber, 'reference\[file name]sheet name'!array,0))

Distance = INDEX('KM ChartAmphur'!$C$8:$DI$118, MATCH($D$6, KM
ChartAmphur'!$C$7:$DI$7,0),MATCH($C7,'KM
ChartAmphur'!$B$8:$B$118,0))

Car = $F$17/$BS15

= IF(E17=1,F5,IF(E17=2,E17*F5,IF(E17=3,E17*F5)))
Oil = $D8*$G$5
= SUM(GS8:G16)
Express Way= $L$5
= SUM(LS:L16)
qmﬁ 2 Wumssmras i iuideainusm MU UANTTITN WA INTUMS

a

Ui gudliusng (Node) lildsdnaniun
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Day = IF(logical test,[value if true],[value if false])
Day = [F($D8<300,1,IF($D8>700,3,2))
= [F(D17<300,1,IF(D17>700,3,2))

Night — $J$17/$BS15
= IF(D17<300,0,IF(D17>700,2,3))
Hotel = $K$17/$B$15

= J17*K5

%

d‘ 9. o 1 9 Y d' a wva a 1 v
gasn 3 1%1uﬂ1iﬂmammuswmmmmmum ‘].];]‘]J@N"IHI@]EJW%W?Q&”I?’HJTTU
Y o A A o A
ﬂlamwuﬂmaullmaumuﬁigw HAZEAITOU

Lose Wage = ROUND(number,num_digits)
Lose Wage = $HS$17/$B$15
= IF(E17=1,H5,IF(E17=2,E17*HS5,IF(E17=3,H5*E17)))
Allowance = $I$17/$B$15
= IF(E17=L,I5,IF(E17=2,E17*15,IF(E17=3.E17*15)))
Total Service Cost=SUM(F8:L8)
= SUM(F17:L17)
@ A~ o v A A a @ o W Y I
ﬁﬂllﬂiﬂuﬂ31uﬁ1ﬂi}l}@ﬂﬂi$ﬂ1§ o ﬂTiWﬂTiilﬂ‘igﬂ‘ljﬂ'J'UJﬁWﬂiLléUﬂx‘l@'ﬂﬂuﬂu
@ A o [ tﬂy A o o 9 Y o A I
nan (Key Account) 39 N1FIANUATINANHUSIUDIIU NI UAs IR UH UM 1Y
N38159A7U 0190NANTZNUABIIUNTOS UVTMINEUHT INTIZUIZgnn IR TeS DTN Tu
@ A o 4 Y A Ao o [ a @ 1 o Y o
NIYAN LUBDIVINITUIULRTTUIN NUITNA mmmmimwmammqwamﬂan “Vﬂl‘ﬁﬁﬁﬂﬂ']i
o A Aq ¥ @ . . A [~ @ qa.:}
mmumw“l%ag“luaﬂymx First Come First Serve tJasueaniug 111914 On Hold A9t
v J [ . . I a 9 {
ADANUVDINITATIUIM Tracking Date Of Service Level Agreement afluIsmsnilannesy
AL LazAnNED Uz YRIIUEEN 18T ATo M UAYE9 SLA

qas N4 qgasnig AU Tracking Date Of Service Level Agreement

Safety Dos = IF(logical test[value if true],[value if false])

Safety Dos = IF(($N$8-$C$5)+1,3)-($C$5-$C$6)

Dos = $C$6+2
= $C$6+2
Today is = TODAY()

Day = DAY(B5)
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‘ Complete Job

Customer Service
U wazdniiudayalugudeya / da INv
WaSuniiul

A

Accounting Accounting

M9IAdeL uazd1szALINIg M9IREOL UAZFLTNITANLENNT

.
-

NEW WORKFLOW “SERVICE”

H 9
MNN 4.6 LAAITUADY YBINTEUIUMTIOULDD v



UNA 5

NaMIANHE

5.1 guaveamsaaldsunsuadaaulanis maemsiia aunumsInuInsHas
MINA3095 VN SINIANBIEANIOINT
A 9 4 ) a Y a A
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WaIMINIE FuIvenana1n laeenuuuaieasemsaian dunumsIiusnmsvams
A (% @ a adg a J N Y [ dy
MeIATosUTRTIATARdANIOUNd 13 2 LUy Al
5.1.1 Spreadsheet in Excel with Non Zone
o Y 1o ] 9 =&
suumsemsaaduny Tagliiimua Zone lHungudoyaduansszeznig
A A A o Y ° 9 9 a A '
youvanuinamiie Wnldmageunamsiruimdunu wioulSeuieovalszauns
oA uNUIUIFUTNITIENINMINA uEUOIUAeAUeY tag MININDTENAwmuln
AuuRINT UM IFDTMIUNY
5.1.2 Spreadsheet in Excel with Zone
HUUMTWMIMUIUAUNY TASNMIAIMUA Zone UAFIUTONFIUITAITZOZNI
dg’ A A qg./’ [ @ < A 9 o 9
YouuaNuNNIAmiio 19 9 3913a eomilu 4 Zone o ldmaaouusnmsfiuindunuves
msldusmsamudunialduimsigndmualilunaazivg Zone laun
4 H
ZONEA  flo waiuidunovestaniades v uaz Sendawmigosdon
4 H
ZONEB  flo waiuiduneluiiniadessie uaz 39aniangien
4 H
ZONEC  fo waiuiiduneludamiadyu nazdaniadnha

E4

ZONED  fo waiuisuneluseniau saniauns uay ssniagasand
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5.2 gwdoya (Data Base)
¥ A o Yo ¥ A v g o
gmﬂuagaizazmwumﬂﬂmmam@unu ﬁi@ﬂ”lhl‘]ﬁ]”lﬂ VSUTAIANIAVUDN
Y} A Ao P ¥ ' ' @ A A Ao
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% ~ 9 dy k) o o s Y
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Cost of Service Space Sheet in Excel for None Zone

MANDAY

Company
1
WAGE  ALLOWANCE HOTEL AVERAGE
SLA
Todayis 9/5/2011 STaran . 250 240 500 100
Recived Date NODE

Provi sumdios LOSE WAGE ALLOWANCE  NIGHT HoteL  EXPRESS S;gxéE
rovince WAY /VESSEL

Sunoriuid

1,934.66 750.00 720 2 1000 600 8,606.66

Cost of Service Space Sheet in Excel for None Zone

MANDAY

Out Souce
1
WAGE  ALLOWANCE HOTEL  AVERAGE
SLA 3 RATIO
Todayis 9/5/2011 9  sun x 0 0 0
Assign Date 7 NODE  TOTAL
EXPRESS ~ TOTAL .
Province  ifluobmi DAY WIS Jerminal  NIGHT ~ HOTEL  WAY/VESS SERVICE A
EL COST Service

1 wnalzenlnms 0 0 857.50 9
2 dunaduriuwg 0 0 695.25 9
3 duaatha 0 0 1,127.50 9
4 dunananmls 0 0 1,365.00 9
5 dnasGuou 0 0 1,505.00 9
6 dwnavievhine 0 0 1,590.00 9
Toa o [
71307

Al 5.1 mrnudawuumsmsinouduums WS msndimsvienseuasnsan
D1aANTOUA LUV Non Zone (Spreadsheet in Excel with Non Zone) a mﬁ’mmmﬁfuﬁ
MAMTTDILHINMIANTTUNUB 1Az NTIVNUTHNAIWNY (Out Source) AU
AInssums ItUI MmN

waﬁwﬁmmmuminm'iﬁmamﬁunumiu?miwﬁ’qmﬁmwm?aﬁu fasinsa

diaansotndszrIamadduiuanlfusnsdleauee 1Az ING N

AMiufINTTIMI IUTMIUNY

1. dunu viemldtiodszinumsi 185uanuuumsmiuam 1y Spreadsheet Tag
M3 End Y $hduiufenssuns 1RSIy vzuaasiaay niea 1 eiia
N1 MnuTEN sdduiiufnssumsInuimsungndes

2. $117% Terminal WioinseesuiiasnIanfia0a 1S MIMIAT IUNINTY

1150 1site 97U W30d M5V 1 Route 91w vzdinanomvesdunu nsoaldoieluns

Y a A dgl = % Y av o Y o A Aa Y a
lwmmsmummm ﬂimﬂ]ﬁ?]ﬂ’lﬂiﬂﬂﬁﬂﬂﬁ?!!ﬂu L"U'Iﬂ'llfl—!uﬂﬂﬂiiﬂﬂ’liiﬂﬂiﬂ’lﬂlﬂu
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[

3. 5282 SLA 5enINduanms IHUTMsnaIn1sue vousem fu uSEn daunu

99

=KX o S o £ 1 Y aov o S A a vAa 9
(Out Source) ANIAUAYINY Fgana lHuT AN 3J§S$EI%L’Jﬁ']LWE]‘]J;]‘UﬂQ']uhlﬂ’dﬂa\‘]

ﬁmé"‘umiﬁwmméfunuu‘uuﬁmsmmaﬂﬁm Zone ENITUINUATINEN

a s Y o Y o Y A -~ [ 122 o [ A
ﬂﬂ!ﬂﬂTﬁ'ﬂ’iﬂN’J%ﬂhlﬂﬂWWuﬂ"b’ﬂ WAUNITIVUIIU (Job Request) ullliN 3 MU d@1MITU SLA N

a

Y [}

oo 2 Ju 115951911 (Job Request) 1890 1 1 ua l3iiny 2 1 %50 SLA Tainu 2 Tuudn

915099 Route 91U

Cost of Service Space Sheet in Excel for Zone A [CNX, HGN]

MANDAY
Company

1

WAGE ALLOWANCE AVERAGE
SLA
9/5/2011

Todayis
Recived Date

: Sunoifio EXPRESS
No LOSE WAGE ALLOWANCE  NIGHT WAY/VESSEL SERVICE

80 6 1666666 100

2,12027

1 500 100 1,785.13
340.6 166.6666667 1 500 100 2,068.27
Toa oo [N
3 1500 300 5,973.66

Out Souce

SLA

Todayis 9/5/2011

Assign Date

EXPRESS TOTAL

Terminal NIGHT HOTEL WAY/VESS SERVICE
EL

Date of
Service

({3 a1k}
EoTED]

aunaluennms A 480 d
2 aunaduriuwe 21 1 0 55.25 320 0 0 375.25
3 funahe 131 1 0 3275 480 0 0 807.50
Tt o
Dif 393341 Total 304.1 0 760.25 8 0 0 0f

AN 5.2 MWLAAILUUAITNMSAMUIUAUNUMT IFDTMITHAINITVI0ATOTVIATIATAN
Y v
919ANTOUA VD Zone A AT UUANUNNIAMIID (Spreadsheet in Excel with

Zone(A))
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Cost of Service Space Sheet in Excel for Zone B [CEl, PAY]

Compan: MANDAY
1
WAGE ALLOWANCE HOTEL AVERAGE
SLA 3
Todayis 9/5/2011 500 100
Recived Date NODE
. - TOTAL
oUNDIIDY RESS
DA LOSE WAGE ALLOWANCE NIGHT HOTEL 2t SERVICE

(Fedlvni WAY/VESSEL
100

cosT
2,211.20

1200 212 250 240 0 0 100

Cost of Service Space Sheet in Excel for Zone B [CEl, PAY]

Out Souce
WAGE ALLOWANCE HOTEL  AVERAGE
SLA 3 RATIO
Todayis 9/5/2011 9 s 0 0 0
Assign Date

TOTAL
Province  fieshiei DAY NIGHT HOTEL WAY/VESS SERVICE

AT 5.3 MNLAAILLUMTNMSAMUIUAUNUNT IFDTNMITHAINITVIBNTOITVUATIATAN

2 v
B1aANIOUA Zone B d1M5 AN UNNAMILD (Spreadsheet in Excel with Zone(B))
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Cost of Service Space Sheet in Excel for Zone C [LPT, LAM]

Company
WAGE ALLOWANCE HOTEL AVERAGE
SLA 3
Todayis 9/5/2011 500 100
Recived Date NODE
) dunlilod EXPRESS TOTAL
Province DA LOSE WAGE ALLOWANCE NIGHT HOTEL SERVICE

WAY/VESSEL COST
0 100 1,345.40

(Fedlvni

0 100 1,267.40
0 200[_2,612.80

Cost of Service Space Sheet in Excel for Zone C [LPT, LAM

Out Souce
HOTEL AVERAGE
SLA
Todayis  9/5/2011
Assign Date

L1z i)

Province wilewlini DAY -
dapde

Terminal NIGHT HOTEL  WAY/VESS SERVICE

oo oo [N

Total 605 800 5 0 e

AT 5.4 MWLAAILVUAITNMSMUIUAUNUMT IFDTMIHAINITVIBNTOTVIATIATAN

2 v
BlaANIOUA Zone C M5 VAN UNNANMILD (Spreadsheet in Excel with Zone(C))
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Cost of Service Space Sheet in Excel for Zone D [NAN, PRH,UTD]

Compan MANDAY

SLA

Todayis 9/5/2011
Recived Date
Suneiiod

Lo
Fesdlval

Cost of Service Space Sheet in Excel for Zone D [NAN, PRH,UTD]
Out Souce MANDAY
1

WAGE ALLOWANCE HOTEL AVERAGE
SLA 3 RATIO

Todayis 9/5/2011 9 sumzan
Assign Date

EXPRESS TOTAL
US9HIY

Province ientsi DAY CAR e Terminal NIGHT HOTEL WAY/VESS SERVICE
- EL

Date of
Service

AMUA 5.5 MuuaauUMsRMIsIIBAUUMs TRUTMInaInIsNgnTesuinsnsan

a a o [ dy d' =) . .
2IAANTOUA Zone D T IHITUUANUNNIALUD (Spreadsheet in Excel with Zone(D))

uuUAsTNMsAIIBa 19918 vieAunumsInusNsHaInIsvIenTeIT U AT

[

Y 1
INTANDIAANTONUA UV Zone WuAMMIYASUND U Spreadsheet 1FHanMsfIUIMUAZIAS

v 4
MIRUINALINY LUL Non Zone diuﬁllﬁﬂ@'lﬂﬁﬂ ﬂ'liﬁﬁ]'lim'l’dﬂ'I‘l!ﬁﬁﬁ"]]@ﬂﬁﬂﬁﬁ@]'lﬂﬂﬁ

G

k2 ' ¥ ]
11119 Zone ruauh o ldlunsda Route 111 auassng Alamvuald aF 0> 3 0R sLA <

2, TRUE,” FALSE) uagshwndgunalunuumsswnadunums ldusmsmiessuiasasae
a a & A o o AN Y o ' [ 9 051'
DIANTDUNT !.Wf)u’lWaﬁW‘ﬁ‘VIulﬂfﬂ'lﬂﬂ'lﬁﬂ'IU'Jﬂ!“U@\iLlﬂﬂg Zone 1‘1Ju¢1u1quﬂmlmm 4 Zone

lunevas
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Total Cost of Service with Zone

Company Out Source

Zone A CNX, HGN 304.1 5,973.66 2,040.25

ZoneC  LPT, LAM 278 2,612.80 1,495.00
744.1 Total] 10,797.66 fbaht 4,420.25]baht -6,377.41

Total Cost of Service with Non Zone

8,606.66 |baht 7,140.25|baht -1,466.41
744.1 Diff 2,191.00 -2,720.00

{ v o a @
NN 5.6 ﬂ']W!Lﬁﬂ\iﬂ'l'ﬁHJ?fJ‘]JLﬁEJ‘]JNﬁa‘Wﬁ%’Iﬂﬂ'liﬂ'lu']ﬂlél}unuﬂTﬁiﬁUﬁﬂWiﬁaﬂﬂWﬁﬂﬂﬂ

4 [ a a a  J 1
Lﬂ?ﬂ\‘lﬁ“ﬂUﬁilﬂﬁﬂﬁ@tﬁﬂﬂi’t)Uﬂﬁ Tuuuag Q|

Hadns niolszmnamsvesdunu mldsemsIius msndansneaniessulag
insanotaansoind I euieuszni1an1sf LI 1Y Non Zone HAZUUULENNITAINL
M3 Zone Farams3venudn msmuradunu wiealFenuuueninsanaumsi
Zone MAUNUT IATU9ZgINTIMIA I AT Non Zone uAod fio Matitian Zone

9 o Y a 1 Y a [V A Y A 3 Y v a
dmsumsInusmsozaanalinanisina Route QunlldumaazaaunaeIndinesnu e

' Y

<4 o a a a
ﬂ'ﬂlli'lﬂli'Jl‘LlﬂWﬂEISJ)W]1Luuﬂ1u1ﬁlﬂﬁﬂ15uﬂaﬂ‘f’ﬂ LLﬁ%ﬁWNTiﬂiﬁUﬁﬂTiﬁWN SLA ﬂﬂ’ﬂﬂgﬁ?

£l

Y a 1 Y A 9 o [ [ 4 9 " Y a o
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