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A Study on the Omni-Channel Contact Center Agent Staffing Optimization
Using Simulation

Ki-Dong Ryu - Seong-Yong Jang - Woo-Je Kim'

Recently, the traditional call center, which has an important role as the customer’s primary contact point, has
been transformed into the omni-channel contact center which supports an additional variety of access channels
in addition to phone calls in order to improve customer accessibility and convenience. The omni-channel contact
center has agents on each channel which are vital in determining the response rate and waiting time for the
customer. In traditional call centers, agents can be assigned to a call based on the characteristics of the call,
however in omni-channel contact centers, the characteristics of issues vary and come in through multiple channels,
each with their own characteristics, making it difficult to assign the appropriate agent for the issue. Customers
must also be processed at the same time, adding an additional layer of complexity to the issue. This paper analyzes
and simulates an omni-channel contact center that accommodates email, chat, voice calls and video consultation,
and investigates how to optimize the allocation of agents.
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Table 1. Contact handled by channel(Dimension Data)[2]

Channel 2014 2015 2016
Telephon 66.0 65.7 57.7
E-Mail 133 15.5 15.2
IVR 10.9 8.4 10.0
Web Portal 5.8 43 6.0
Chat/SNS 34 4.7 6.3
Video 0.0 0.2 0.3
ETC 0.6 1.2 4.5
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Table 2. Inbound contact status

Day | Email | Call | ANSD | ABDY Afa?:) ACT | Agents | AWTS)

Dayl | 1575 | 19551 | 18573 | 978 | 5.0% | 0:02:58 | 452 | 0:05:17

Day2 | 1588 | 19512 | 18459 | 1053 | 54% | 0:03:00 | 435 | 0:04:53

Day3 | 1750 | 20139 | 19207 | 932 | 4.6% | 0:02:59 | 482 | 0:05:02

Day4 | 1441 | 19022 | 17977 | 1045 | 55% | 0:03:03 | 427 | 0:05:01

DayS | 1589 | 18073 | 16918 | 1155 | 64% | 0:02:59 | 434 | 0:05:11

Total | 1589 | 19259 | 18227 | 1033 | 54% | 0:03:00 | 446 | 0:05:05
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1) ANS : Answer Calls, S-Tj=

2) ABD : Abandon Calls, %7|Z

3) ABD Rate : Abandon Calls Rate, 7|8

4) ACT : Average Call Time, H#-53A|7H

5) AWT : Average Atfer Call Work Time, HaF F]2] A7t
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Fig. 2. Incoming calls by time slot & weekday
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Table 3. Multi channel & single channel

Div. Channel Single Full Multi
Total 11625 11713
Call 9489 9464
Request Chat 1289 1315
EMail 751 831
Video 96 103
Call 11.58 10.48
Chat 1.71 1.63
WIP Average -
EMail 0.00 0.01
Video 0.12 0.09
Call 66.39 15.81
Queue Chat 3.51 3.09
Waiting Time EMail 0 271
Video 65.47 8.29
Call 0.34
Resource Chat 021
Instantaneous 0.30
Utilization EMail 0
Video 0.1
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Table 4. Optimal agents staffing simulation

Ranking Ist 2nd 3rd
R Ca 0 20 0
R Ca Ch 0 80 0
Resource R Ca Ma 0 30 0
R Ca Ma Ch 132 0 130
R Vi 8 10 10
Call 9,666 9,579 9,623
Chat 1,238 1,199 1,300
Request -
Mail 823 827 807
Video 99 87 96
Call 15.03 22.14 19.57
. Chat 3.77 4.92 4.00
V\;";ﬁre’g Mail 559 | 001 | 479
Video 1.51 0.00 275
Average 6.48 6.77 7.78
Max Waiting Count 430.92 | 40741 | 568.80

€D si=AS01MsE| =2

7H ©4=3) v x| AR oJAF Aeh AFALE 89 nj
A|SfaLl YA 13272 A2 l"a‘, e HF &
9= HE e EIM( a_Ma_Ch)of| %] 3}
Bt ti7|Azol 7H Z*‘i‘iﬁ}

2919} 391 Ak AEkS Alolet A AEES W
B|R2 283l glaro] Aot 22 el w27 &
Sk A0S el 2 gl T 4 9k

2 Agdlolde] Anka SUAY HEElA A
Al A Al Rse e HUg £43  Es
AEAE B3 SR Zlo] BRAS sl & 4 gk

7|12 ZAIE Algdo]idS ©es] Zofl g AL
Ad 8ol g AlEloldrt il & dAtelde
22 Solue YA EAEE 2R st 415} ¢
off olHlY, AT, B & Tt Aol tiet AledolA

N

Ol“ﬂ"a‘«l o 111“4 *—1 Hﬂfoﬂ éﬂi} A 2
AARE S 5] A AlEFelA WAe] =

A o] 7 JHAE Al vl A %E'Fé

= a2 718 Agt gl SAlE e Algde

& i
H

syAd AeAEe] e A4 Aed 2900 tit
TAA R Aoyt A77F AE flgletl, & dFelde
ARENAA[EHo|dE ol 45h] RE#o] ojzfe
E7l/‘ﬂ157l %1—?7} 4o ‘21% %Hi g ZEAE 9]

zZFo 2~ 0]

= T X
& AelldE SUAE AR ] AFEAR &9 A
ojgt SN AAs o 5 gl 8 A £
Ak



References

10.

11.

. Sue, S., Fjermestad, J., and Romano Jr, N. C,

“E-relationship marketing: changes in traditional
marketing as an outcome of electronic customer
relationship management.”, Journal of Enterprise
Information Management, Vol. 17, No. 6, pp. 410-
415, 2004.

. McNair, A.(Ed), “Dimension Data's 2016 Golobal

Contact Centre Bechmarking Report”, Dimension
Data, 2016.

. Cao, L., and Li, L., “The Impact of Cross-Channel

Integration on Retailers’ Sales Growth”, Journal of
Retailing, Vol. 91, No. 2, pp. 198-216, 2015.

. Kotler, P., Kartajaya, H., and Setiawan, 1., “Marketing

4.0: Moving from traditional to digital”, John Wiley
& Sons, 2016.

. David, R., Bell, S. G., and Antonio, M., “How to

Win in an Omnichannel World”, MIT Sloan
Management Review, Vol. 56, No. 1, pp. 44-53,
2014.

. Son, J. Y., Kang, I. W., “A Study on the Applicability

of Omni-Channel Service”, The e-Business Studies,
Vol. 18, No. 5, pp. 19-35, 2017.

. Gong, Y. B., “Design Omni Channel Engagement

Center”, Contact Journal, Vol. 196, No. 7, pp. 34-
36, 2016.

. Kim, S. Y., “Report of Contact & communication

channels using survey - consumer culture trends
(showrooming, reverse showrooming ) and channel
management strategy”, Contact Journal, Vol. 185,
No. 8, pp. 24-27, 2015.

. Kim, I. H, Gi, J. S., Park, K. H., Ahn, J. H., and

Seo, Y. H., “A Study on the Improvement of
Consulting Service for the Changing Environment
of ICT, such as smartphones”, Ministry of Employment
and Labor, Korea, pp. 29-30, 2010.

Kim, S. M., Nah, J. E., and Kim, S., “The Staffing
Problem at the Call Center by Optimization and
Simulation”, IE interfaces, Vol. 24, No. 1, pp. 40-
50, 2011.

Brown, L., Gans, N., Mandelbaum, A., Sakov, A.,

AlZg[o|8g 233t SLAE MIEQ] YEA HIX] ZX5H A7

12.

13.

14.

15.

16.

17.

18.

19.

20.

Shen, H., Zeltyn, S., and Zhao, L., “Statistical
Analysis of a Telephone Call Center : A Queueing-
Science Perspective”, Journal of the American
Statistical Association, Vol. 100, No. 469, pp. 36-
50, 2005.

Atlason, J., Epelman, M. A., and Henderson, S. G.,
“Optimizing Call Center Staffing Using Simulation
and Analytic Center Cutting-Plane Methods”,
Management Science, Vol. 54, No. 2, pp. 295-309,
2008.

Yun, Y. S., “Efficient Operation Plan of Bank
Tellers and ATMs Considering Waiting Time of
Customers”, Review of business & economics,
Vol. 26, No. 5, pp. 2253-2273, 2013.

Kim. Y. B,, Lee, C. H., Kim, J. B., Lee, K. S., and
Lee, B. C., “Enhancing the Performance of Call
Center using Simulation”, Journal of the Korea
Society for Simulation, Vol. 12, No. 4, pp. 83-94,
2004.

Choi, S. G., and Lee, C. L., “A study for improving
passenger service level at the airport security
checks by using simulation”, Journal of the Korea
Society of Computer and Information, Vol. 18, No.
3, pp. 59-68, 2013.

Rossetti, M. D., “Simulation modeling and Arena”,
John Wiley & Sons, 2015.

Gu, S. H,, Noh, S. M,, and Jang, S. Y., “A Study
on Improvement of the Logistic System in Social
Commerce using Simulation”, Journal of the Korea
Society for Simulation, Vol. 22, No. 3, pp. 43-53,
2013.

Cheong, K. J., Kim, J. J., Ryu, 1, So, S. H., and
Park, D., “A Study on the Factors Affecting the
Performance of Call Center”, The Journal of
Information Strategy, 2004.

Anton J., Monger J., and Perkins D. S, “ CallCenter
Management By the Numbers”, Purdue University
Press., 1997.

Hwang, K. M.(Ed), “Listen to the field officer, a
small question on the website”, Contact Journal,
Vol. 216, No. 3, pp. 10-13, 2018.

A7 mM2z 20184 62 @ED



2 7| S (kdryu@ecstel.co.kr)

1999 abstal 7]5etat St
2013 AzIblsTiehal ITHH et A RALE Wy HAb
2002~ FA (Fo|MelaHF A7 e A4

WalEok e, HlolEuteld, 24}, mAled, Y, AAE o=

N
2t M 8 (syjang@seoultech.ac kr)

1980 A1gTjsh Akl stal shap
1982 Algrsh AllEstal A}
1991 Al gusiL AlEstal uhap

L ARk - FAFEAEH I, AFFYTOC), Z2AENT]
|

4 2 AN (wjkim@seoultech.ac.kr)

1986 Agrishm Ao St

1988 Agofah Aelgstat A

1994 Mgojshi ARQlEsta) uhal

1999~ 2001 University of Michigan Visiting scholar
2003~ @A Aeel7ls dista SREgAds et i

WAk : A3, [TAH|2, 2TEYo] 3], AvETelE

[ 100 IEEINEEISEEIEIEN

1987~ WA g &t FU A ESI A A 2B 14



