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Abstract

This research aims to analyze and improve the service efficiency at the Prachapathana
branch of a convenience store by using the M/M/S queuing model to analyze customer arrival
data and service times during peak periods, including 07:00-08:00, when customer density is
high due to students; 15:00-16:00, when customer arrivals are at their highest; and 19:00-20:00.
Data were collected for 30 consecutive days. The analysis revealed that the queuing system
faced issues due to an insufficient number of service counters during peak periods, resulting in
long waiting times and increased workload for employees.

The M/M/S queuing model was used to calculate key variables, including Arrival Rate (A),
which was determined based on customer arrivals. during the study period; Service Rate (W),
which was calculated from the average time spent serving one customer; Service Channels (S),
which refers to the number of service counters available during peak periods; Waiting Time,
defined as the time customers wait in the queue before being served, and Queue Length,
representing the number of customers waiting in line, influenced by both the arrival rate and
the service rate. By increasing the number of service counters during peak periods, the average
waiting time was reduced by 0-0.04 minutes per customer. Additionally, designing employee
work schedules to match customer volume during peak periods helped reduce work imbalance
among staff.

The results show that after improving the queuing system, customer satisfaction scores
from service quality assessments increased from 80-83% before the improvements (July-
October 2027) to 96.25% in December 2027, reaching 100% in February-March 2028. These
findings highligsht the importance of effectively managing employees and service channels

during peak periods to ensure optimal service efficiency and maximize customer satisfaction.

Keywords: Queuing Theory, Convenience Store, Service
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Figure 1 The Market Share of Convenience
Stores in Thailand in 2024
Source: LH BANK BUSINESS (2024)
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Figure 2 The Basic Components of a Queueing System
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Table 1 Customer Information for Services Received from 06:00 AM to 12:00 AM (Midnight) from

October 1% to October 10", 2024

Date Customer Count from October 1st to October 10th, 2024 Average

Time 1 2 3 a 5 6 7 8 9 10 (Persons)
06.00 AM - 07.00 AM 109 78 56 75 63 60 74 88 76 91 1
07.00 AM - 08.00 AM 178 167 139 157 120 87 92 102 133 101 127.6
08.00 AM - 09.00 AM a7 55 32 45 67 61 59 73 80 92 61.1
09.00 AM - 10.00 AM 34 48 30 51 23 42 38 55 a7 64 43.2
10.00 AM - 11.00 AM 22 31 48 35 27 a4 29 60 36 41 37.3
11.00 AM - 12.00 PM 56 70 25 52 26 30 az 59 a9 33 aa.2
12.00 PM - 13.00 PM 112 101 86 73 57 88 14 50 63 99 80.6
13.00 PM - 14.00 PM 78 35 97 45 25 43 46 80 a7 92 58.8
14.00 PM - 15.00 PM 45 67 54 59 43 30 87 66 48 55 55.4
15.00 PM - 16.00 PM 158 123 167 129 108 93 88 104 112 131 121.3
16.00 PM - 17.00 PM 78 65 88 71 54 64 79 54 a6 89 68.8
17.00 PM - 18.00 PM 59 81 62 a9 74 70 55 90 37 73 65
18.00 PM - 19.00 PM 62 25 56 75 79 73 21 a8 60 37 533
19.00 PM - 20.00 PM 105 93 37 88 62 54 100 42 19 51 83.4
20.00 PM - 21.00 PM 29 51 18 58 82 55 38 23 45 74 47.3
21.00 PM - 22.00 PM 37 46 50 59 42 58 72 26 58 39 48.7
22.00 PM - 23.00 PM 17 26 36 28 40 62 46 29 20 35 329
23.00 PM - 24.00 PM 15 43 26 19 16 21 31 34 11 17 233

Total 1,241 1,205 1,107 1,168 1,008 1,035 1,112 1,054 1,237 1,214 1,129.2
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Table 2 Methods of Importation and Calculation

Formulas
Cell Calculation Formula
19 = (H6/H7)
110 = H6/(H7-H6)
111 = (H6M2)/HT(H7-H6)
112 = 1/(H7-H6)
113 = H6/(H7*(H7-H6))
114 = 1-(H6/HT)
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1. H6 e sns1vesauiidiansuusnisiu
SEATM
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a.19 #e ez duifigléuinisly
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5. 110 Al Srnugfuuinmslasiodeiiegly
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6. 111 fe dmnugsuuinis lneiadedied
Tuumeeglisugiuuinsimaathiuuing

7. 112 fio nanadsiifiuuinisudazauey
lusguuuaney

8. 113 fio nAAETfSUUINsusazAuaE
aglunninoey

9. 114 fio pmuhaziuiteglaidldu3ng
senagagluszUULIARY

snunsaithueguaaaa (07:00-08:00 )

desnilifliuinaifies 2 au Fsaansa
AMuniudseng 9 Adftsanesiodlduing
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Table 3 Results of the M/M/S Model for the Convenience Store Service at Prachapathana Branch

Analysis of the Convenience Store Service Provider at Prachapathana Branch Using
the M/M/S Model (Scenario 1 to Ensure A < p, 7:00 AM - 8:00 AM ) M/M/S with Finite

Queue

Arrival Rate of Customers (A) 50 People
Average service rate () 1 Person
Number of service staff 2 People

(p) Probability of having customers in the queue 55%

(Lq) Average number of customers in the queue 1 Person/Minute
(LO) Average number of customers in the queue per hour 56 People/Hour
(excluding those currently being served)

(W86) Average time each customer spends in the queue 0.01  Minutes/Person
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Table 3 Results of the M/M/S Model for the Convenience Store Service at Prachapathana

Branch (Cont.)

Analysis of the Convenience Store Service Provider at Prachapathana Branch Using
the M/M/S Model (Scenario 1 to Ensure A < p, 7:00 AM - 8:00 AM ) M/M/S with Finite

Queue
(Wq) Average time each customer will stay in the queue 0.51 Minutes/Person
(Po) Probability that there will be no customers in the queue 54%

- i ¢ = o
INA13197 3 wansluiad H7 1w
o = v o v = A

winuaansaliuinsligean 2 1a3e diATes
F5eAUIN1T0Y 21A309 AThuwad 19 WuSeway 55
FeuanaA1ANnaggldusnslussuukniney
Arluwad 110 WWu 1 waneduugsuuinisieg
wiefegluszuuuniney Alluwad 111 1Uu 56
wanaduIugsuusnisinewdeneglunaineslyl
FFTUUINIMAN1SuUINS Anluwad 112

< o A dvy a |
wu 0.01 EPNIUIULIAURAYVIHIVUINTTUARS

agluszuuuniney atuwad 113 10u 0.51 uand

UIURALRREETUUINSWiarAuavagluLen

Aoy Aluwas 114 U 54% wansnuiuAuun

< A N Y A

i dunaylidgliusnissenseeglussuunainey
denun1sainluagaian (15:00-16:00 U.)
a P Y a P P
Wesndgliusnisiies 3 au Jsaunse

AWIAMILUTANS q Aieenastodliusnig
AUSUBUUTIaDT M/M/S LanHaansuas

LUUINADI M/M/S 9151971 4

Table 4 Results of the M/M/S Model for the Convenience Store Service at Prachapathana Branch

Analysis of the Convenience Store Service Provider at Prachapathana Branch Using
the M/M/S Model (Scenario 1 to Ensure A <, 15.00 PM-16.00 PM) M/M/S with

Finite Queue

Arrival rate of customers (A) 60 People
Average service rate (u) 1 Person
Number of service staff 3 People

(p) Probability of having customers in the queue 65%

(Lg) Average number of customers in the queue 1 Person/Minute
(L) Average number of customers in the queue per hour 66 People/Hour
(excluding those currently being served)

(W86) Average time each customer spends in the queue 0.015 Minutes/Person
(Wq) Average time each customer will stay in the queue 1.015 Minutes/Person
(Po) Probability that there will be no customers in the queue 64%
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Table 5 Results of the M/M/S Model for the Convenience Store Service at Prachapathana Branch

Analysis of the Convenience Store Service Provider at Prachapathana Branch Using
the M/M/S Model (Scenario 1 to Ensure A < p, 19.00 PM - 20.00 PM) M/M/S with

Finite Queue

Arrival rate of customers (A) 80 People
Average service rate () 1 Person
Number of service staff 3 People

(p) Probability of having customers in the queue 87%

(Lq) Average number of customers in the queue 1 Person/Minute

(LB) Average number of customers in the queue per hour

(excluding those currently being served)

(W86) Average time each customer spends in the queue
(Wq) Average time each customer will stay in the queue

(Po) Probability that there will be no customers in the queue

88 People/Hour

0.01  Minutes/Person
1.012 Minutes/Person

86%

1NAN5197 5 wansAluiwad He Feduou
wifnnuianunsaliuinisligean 3 edes fiedos
F1szAInnsee 3 e Aluwad 19 Wudoas 87
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agluszuunainey Arluwad 113 10w 1.012
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aiasduiezlsiffldvinissenesegluszuy
ThelL
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Table 6 Evaluation Scores for the Quality Store System in the “Service Work” Category from
July 2024 to March 2025 with a Total Score of 80 Points (Before and After Queue System

Improvement)

Month Full Score Percentage Change from Remarks

(80 points) (%) Previous Month (%)

July 64 80.0 - Before Improvement
August 67 83.75 +3.75
September 66 82.5 -1.25
October 65 81.25 -1.25
November 68 85.0 +3.75 Started Improvement
December 77 96.25 +11.25 After Improvement
January 78 97.5 +1.25
February 80 100.0 +2.50
March 80 100.0 0.00
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