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Abstract: This research aims to enhance productivity and reduce handling costs in a warehouse storing
alcoholic beverages such as beer and spirits. The research applies Work Study concepts, including
Standard Time Analysis and Motion Study, across seven subprocesses: unloading, inbound checking,
put-away, picking, stamping, outbound checking, and loading. It also integrates ECRS principles
(Eliminate, Combine, Rearrange, Simplify) and the concept of the seven types of waste to eliminate
inefficiencies and improve labor productivity. The findings indicate that put-away and stamping were
identified as bottleneck activities with noticeably higher time consumption than other tasks. After
implementing improvements, the number of forklifts was reduced by four, and 17 personnel positions
were eliminated, resulting in annual cost savings of over 4.97 million baht—without compromising the
warehouse’s service capacity. These results demonstrate that effective standard time setting and
resource allocation can significantly improve warehouse operations. The proposed approach is practical
for warehouses facing budget constraints and seeking cost-effective, immediately applicable solutions

without relying on high-cost automation systems or advanced technologies.
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ey | e 1 2 3 4 5 6 7 8 9 10 | Avg. | Rating NT=

Time | Factor AT x

(AT) (RF) RF
29 | 35 | 31 29 | 35 | 35 | 31 34 | 35 | 32

1 Unloading 3220 | 108% | 34.78
34 | 32 | 29 | 35 | 35 | 34 | 29 | 29 | 29 | 32
Inbound | 21 | 27 | 24 | 26 | 27 | 24 | 26 | 27 | 27 | 24

2 ) 23.87 | 110% | 26.26
Checking | 22 | 25 | 22 | 23 | 21 20 | 23 | 20 | 23 | 25
48 | 58 | 53 | 56 | 50 | 50 | 49 | 54 | 49 | 49

3 Put-Away 53 108% | 57.24
58 | 56 | 50 | 58 | 56 | 58 | 55 | 53 | 52 | 48
71 | 81 72 | 73 | 72 | 78 | 79 | 77T | T1 78

4 Picking 75 108% 81
74 | 77 | 75 | 77 | 76 | 77 | 71 75 | 73 | 73
123 | 125 | 126 | 114 | 114 | 125 | 124 | 121 | 125 | 112

5 Stamping 120.5 | 110% | 132.55
108 | 126 | 107 | 122 | 126 | 124 | 125 | 124 | 124 | 115
Outbound | 11 14 | 11 12 | 14 | 11 13 | 14 | 12 | 14

6 ) 12.7 | 110% | 13.97
Checking | 13 | 11 13 | 13 | 12 | 13 | 1 14 | 14 | 14
58 | 68 | 58 | 58 | 64 | 67 | 61 | 61 | 61 | 66

7 Loading 63.25 | 108% | 68.31
50 | 65 | 67 | 62 | 63 | 65 | 61 | 67 | 67 | 67
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A19190 7 Namiﬁwmmnmmmgm (ST) v

uaARzIBE Y (M AWT/NILaN)

Unloading ST, 5a4ing = 34.78%100/(100-9)=38.22
Inbound

STinb check = 26.26x100/(100-9)=28.86
Checking -
Put-Away STput_away = 57.24x100/(100-9)=62.90
Picking STpick = 81%100/(100-9)=89
Stamping STstamp = 132.55%100/(100-11)=148.93
Outbound

STopb check = 13.97%100/(100-9)=15.35
Checking -
Loading SToaq = 68.31x100/(100-9)=75.07

1. BIINI9331U3IY (Total Standard Time) f
lF9an13nuYUSu I MINUAINTIT 8T N9

(2
o A

FUNTT (5) A

DNWIAPIU = 1 Fnarunesalas x neanesg (5)
T

2. v unidse@nsnn (Effective
Working Time) NI1683508n 1 % ®I0AaWHhnN%
1 A n3ade 1 fn leanaumsn 6)

o aa
FINNINIUNA

s RS 3,600 311 x % Utilization 6)
FCRNDNTN

3. WA IWIUNINYINING 9T 1T 1 WINIDLN
PIDTIWIUWINIG RIDT1WIUANNEN NN GBI LT

ldanaunsh (7)

FIRANAIAHIIA

FAIUNININY e Lt
NN Us=Rnsmw
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Afmunasgu = 38.22 Jurfidewan anald
Utilization = 85% laalug241787 07:00-08:00 w.
(1 $alu9) Daudhagn 260 wan
351
DMANATTIUTIN = Banamarmetalug x ST
=260%38.22=9,937.2 TuN
a3z EnSa1w= 3,600 x % Utilization
=3,600 X0.85
= 3,060 5117 1w 1 72109
§ruusnsnfild = 9,937.2 = 3,060 = 3.25 Ais
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4UTREN AL AL an
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Checker A
Outbound 7
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NNIUG 37 33 4
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a7 AL an aAu
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. 72 55 17
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Manthly Cost Saving by Resource Type
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G28EIT 1 MIFTIUANRANMWVDINH Unloading
731 ST=38.22 Twfidaniian NaunT (8)

a
'

NRANTW = 3,060 + ST
355 Unloading & W&@NW = 3,060+38.22
= 80.06 WILAN/TY.
Turiiuaafioanu ndan 1w ntandug
MINTNAUI DA LA LUAN B ULLAEINY HANITAWITH

LRAIMAANTIIN 9 aIft

The Journal of Industrial Technology (2025) volume 21, issue 2

207

http://ojs.kmutnb.ac.th/index.php/joindtech



MseTIvmamalulaganavnssu (The Journal of Industrial Technology)

»

UNAMNITY

137199 9 NIUTBUNBUIAINIATTIRUATHEG
nwaadudosnandnei nale Utilization

100% Lae LLﬂz‘ﬁﬁi‘lﬁﬂH’] ﬂ’]LIfL@T Utilization 85%

Aaufinm RAIANH
I8N NA® I8 WRG
. VNI AW VNI MW
Nutag “ “
Awf/ (el Gwil (Wans
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Checking
Put-Away 854 42.15 62.90 48.65
Picking 127.5 28.24 89 34.38
Stamping 2775 12.97 148.93 20.55
Outbound
75 48 15.35 199.35
Checking
Loading 75 48 75.07 40.76
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Productivity Comparison (Before vs After)
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8an Outbound Checking 199.35
Loading 40.76

mﬂiagalumﬁaﬁ' 10 UWRAINAIZAL Process-
Level Uaz32AUARIAUAN A9ii

® 3:aU Process-Level: NTUIWNTVILTINE
HAANIN=48.65 WLan/Falue §ru1aeniinda
NAW=2055 Wtan/galug waasin vrean 4

v > @

asnadulszanSaw i ldasliiauiunin
® AUARIRWAT (WH-Level): INRan W =
20.55 WALaN/52 189 F9vinfunEan w04
n3TUIRNNs108n MduneriananfinlTaaais

ﬂ‘fnﬂg\‘l

3. Wwan1sIvguarn1sandgna
ﬂ’]iﬂizqn@ﬂ“ﬁ Work Study I0NY Time Waz
Motion Study BNl szAnS A saLinen
luassdudn lasanwizluganasinatng Put-
Away LAt Stamping fIF11I0AALININIATZIU
wastRUNAAN Wl ITALIN FaAARDIND
W AAU89 [4,8] ABINNITANBIIHEINITOLRY
naannlaglidostamaluladsiaiung 3nns

Lmeuﬁﬂwmﬁfuaguﬂﬁﬂmi ECRS LazLhiIAa

Standard Work U8984AnITHIN LT% Toyota LA
= ' ') o o '

DHL [5,12] 443j91¥1N1330N1INIWBINTDENY

*ﬂ'@%ﬂ;ul,l,a:ﬂ‘aﬁu

3.1 7991NAVBINWIVL

WIS HH LRI SN UNA AN WILAZ NS
a@ﬁunuvlﬁasi’mfmﬁm uagddadnatanie
ARIFUALASBIANLUY Full Pallet wazAsAuTaya
fron1ssuatenanaliiinana annadely
ATAUARNLTELAUA N IWTIANTINBUATANN

@ = A a
NawalaraIninan SInsAnELRNLaN Ikam e

3.2 Jalawauusdnsunsselnawian
LWBLETNANATALARY Nwnluannanls
'Y v oA o A o A @
geglgsaasfuanlsznndn uazltinafiadainn
9% 9 LT % Work Sampling % 38 MTM LW 8
Wi wnoudse®nTaiw wanainit adsdnu
NANTENUAIWAIIN NINbAVBINHNINY LA

Usninnaluszuzen

The Journal of Industrial Technology (2025) volume 21, issue 2

http://ojs.kmutnb.ac.th/index.php/joindtech



MseTIvmamalulaganavnssu (The Journal of Industrial Technology)

<
UNAMNITY

4. unayil

M33385NINNMIIATIEHRNIZLIRINIVUENY
Fudn wuﬂruumwfwmﬂi"l,aiawqal,l,azl,ﬁﬂﬂamﬂﬁ
Put-away L8 Stamping ﬁaLauaLmemi’uﬂgd
@28 Flow Integration, ECRS LRZNITAIABALIA
WATZIN A BRI I E ATIRNEILAZILATITH KA ®
mwneld Utilization 85% HasWEae KAANIWLAY
§950 58.44% AAINHN 4 AU WD 17 A LAZAA
dunwldanin 497 Suuinded laslidasld
maluladsnaune

5. 1ON&1991999

[11 https://www.nesdc.go.th/download/logistics/r
eport/LogisticsReportEN.pdf (Accessed on 7
January 2025). (in Thai)

[2] https://www.ttbbank.com/th/newsroom/detail/t
tba-transportation-jan-2025 (Accessed on 11
February 2025). (in Thai)

[3] https://asean.org/wp-
content/uploads/2023/02/CHAPTER-04-
WAREHOUSING-ACTIVITIES.pdf (Accessed
on 09 June 2024).

[4] V. Gopalan, P. Jayaraman and

M. Sundarakani, Improving internal logistics
process by time and motion study: A case
study, Procedia Computer Science, 2023,

218, 3171-3176.

(3]

(6]

(7]

(8]

(9]

[10]

(1]

ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2025.08.014

F. Ahmad, M.K. Hasan, S.J. Lee and

M. Hussain, Waste identification and
reduction using lean tools in warehouse: A
case of beverage company, Journal of
Industrial Engineering and Management,
2023, 16(1), 89-102.

D. Ivanov, A. Dolgui and B. Sokolov,

A practical application of lean methods for
warehouse performance improvement,
International Journal of Production
Research, 2023, 61(2), 495-509.

B.W. Niebel and A. Freivalds, Methods,
standards, and work design, 13th Ed.,
McGraw-Hill Education, NY, USA, 2014,
379-415.

R.M. Barnes, Motion and time study: Design
and measurement of work, 7th Ed., John
Wiley and Sons, NY, USA, 1980, 257-287.
L.J. Krajewski, M.K. Malhotra and

L.P. Ritzman, Operations management:
Processes and supply chains, 12th Ed.,
Pearson, NJ, USA, 2019, 385-410.

B.W. Niebel and A. Freivalds, Methods,
standards, and work design, 11th Ed.,
McGraw-Hill, NY, USA, 2003, 481-520.

T. Ohno, Toyota production system: Beyond
large-scale production, Trans. G.M. Bodek,
Productivity Press, OR, USA, 1988,

33-40.

The Journal of Industrial Technology (2025) volume 21, issue 2

211

http://ojs.kmutnb.ac.th/index.php/joindtech



-

MseTIvmamalulaganavnssu (The Journal of Industrial Technology)

UNAMNITY

[12] J.K. Liker, The toyota way: 14 management

[13]

principles from the world’s greatest
manufacturer, McGraw-Hill, NY, USA, 2004,
45-70.

R. Kanchanapanyakom, Industrial work study,
Rev. Ed., Top Publishing Co., Ltd., Bangkok,
Thailand, 2019, 229-330. (in Thai)

[14]

(18]

ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2025.08.014

K. Sirikasemsuk, Work study and productivity
improvement, SE-ED, Bangkok, Thailand,
2022, 257-297. (in Thai)

M.P. Groover, Work systems and the
methods, measurement, and management of
work, 2nd Ed., Pearson, NY, USA, 2015,
60-75.

The Journal of Industrial Technology (2025) volume 21, issue 2

212

http://ojs.kmutnb.ac.th/index.php/joindtech



