
HAL Id: hal-03595362
https://hal.science/hal-03595362

Submitted on 3 Mar 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Optimization of omnichannel inventory system
Marjan Bozorg, Haytham Omar, Mohamed Zied Babai, Walid Klibi

To cite this version:
Marjan Bozorg, Haytham Omar, Mohamed Zied Babai, Walid Klibi. Optimization of omnichannel
inventory system. 23ème congrès annuel de la Société Française de Recherche Opérationnelle et d’Aide
à la Décision, INSA Lyon, Feb 2022, Villeurbanne - Lyon, France. �hal-03595362�

https://hal.science/hal-03595362
https://hal.archives-ouvertes.fr


Optimization of omnichannel inventory system

M. Bozorg1, Haytham Omar1, M. Zied Babai1, Walid Klibi1

The Centre of Excellence in Supply Chain (CESIT), KEDGE Business School, France
{marjan.bozorg,haytham.omar,mohamed-zied.babai,walid.klibi}@kedgebs.com

Mots-clés : omnichannel, distribution requirements planning (DRP), inventory manage-
ment, stochastic optimization.

1 Introduction
Customers can be fulfilled through different channels (physical, online, BOPS ( Buy-Online-

and-Pick-up-in-Stor), and SS (buy online and Ship from Store)) while each channel has a
separate dedicated inventory to fulfill its demands [1, 2, 3]. To have a connected and cohesive
network, instead of considering the dedicated inventory to each channel independently we
considered a shared inventory system at the store level and convert the multi-channel into an
omnichannel (OC). How to specify an appropriate inventory strategy for an omnichannel with
stochastic demand has become one of the most critical issues facing omnichannel retailers [4].

2 Methodology and approaches
This study considers an omnichannel with four complementary channels to fulfill jointly the

customers. Figure 1 shows an omnichannel with four fulfillment channels.
The inventory can be controlled in the OC by applying an efficient Distribution Requirements

Planning (DRP) policy [5]. Here, we extend and adjust this policy to an OC. We model the
problem as a mixed-integer stochastic optimization problem. The objective is to minimize back-
orders and reduce the transportation and holding costs while determining the replenishment
level of items by considering their stochastic demand in all three channels simultaneously.
Equation 1 identify the objective function. Decision variables and parameters are shown in
Tables 1 and 2 respectively. The constraints have not mentioned here in sake of brevity.

FIG. 1 – An omnichannel which is consisted of four channels with store fulfillment in both
Ship from Store (SS) and BOPS
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Itp
e (ω) Inventory level of product p at time t for online channel under scenario ω

Itp
b (ω) Inventory level of product p at time t for retail under scenario ω

Otp
e (ω) Number of replenishment products p at time t in online fulfillment under scenario ω

Otp
b (ω) Number of replenishment products p at time t from a store in zone z under scenario ω

Y tp
e (ω) Binary variable set to 1 if an online order fulfill demand with product p at time t under scenario ω

TAB. 1 – Decision Variables

cop
e/cop

b Unit replenishment(ordering) cost of product p in online/retail fulfillment
cbp

e/cbp
b Unit backlog cost of product p in online/retail fulfillment

chp
e/chp

b Unit holding cost of product p in online/retail fulfillment
cttp

e Unit transportation cost of product p at time t in online fulfillment
cttp

b Unit transportation cost of product p at time t from warehouse to store in retail fulfillment

TAB. 2 – Parameters

Références
[1] Sunil Chorpa. The Evolution of Omni-Channel Retailing and its Impact on Supply Chains.

Transportation Research Procedia, 30 :4–13, 2018.
[2] Pavithra Harsha, Shivaram Subramanian, and Joline Uichanco. Dynamic pricing of om-

nichannel inventories. Manufacturing & Service Operations Management, 21(1) :47–65,
2019.

[3] Jason Acimovic, Stephen C. Graves. Making Better Fulfillment Decisions on the Fly in
an Online Retail Environment. Manufacturing & Service Operations Management, 17(1) :
34–51, 2015.

[4] Qian Du. An Overview on Omnichannel Inventory Strategy under Uncertain Demand.
American Journal of Industrial and Business Management, 11(5) :525–535, 2021.

[5] Aravind Govindarajan, Amitabh Sinha, and Joline Uichanco. Joint inventory and ful-
fillment decisions for omnichannel retail networks. Naval Research Logistics (NRL), 2018.


