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RESEARCH ON OMNICHANNEL RETAIL DECISION-
MAKING AND PRIVACY SERVICE STRATEGY
CONSIDERING USERS' PRIVACY BEHAVIOR

ABSTRACT

As a market consensus, user privacy is of paramount importance. This
paper delves into the impact of privacy factors on retailers' omnichannel
strategies. Based on nonlinear constrained optimization theory and
evolutionary game theory, the paper first explores the optimal pricing and
service strategies for traditional single-channel retailers transitioning to
omnichannel sales when consumers have privacy concerns. Based on this,
we further analyze the impact of commodity privacy attributes and users'
profit-seeking or privacy-concerned behaviors on their market expansion
strategies. Subsequently, the paper systematically analyzes the dynamic
changes in consumers' utility at different sales stages and identifies the
corresponding boundary conditions. As such, a nonlinear decision model
with constraints is identified to analyze the optimal market expansion and
operation strategies of traditional dual-channel and omnichannel retailers.
Numerical analysis compares the privacy service capabilities of different
types of retailers and their revenue performance. Finally, for the optimal
privacy service cooperation strategies of omnichannel retailers and
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consumer groups, this paper constructs a constrained optimization model
to obtain the equilibrium decisions under different cooperation strategies.
The payoft matrix and the corresponding evolutionary game model of both
parties are determined based on the equilibrium decisions of the retailers.
In this way, the optimal cooperation strategies under the long-term game
between the two parties are obtained. The key conclusions are summarized
as follows:

Firstly, the privacy value attribute of goods significantly influences
the pricing decisions of traditional single-channel retailers. High-privacy-
value goods are the center of gravity of retailers' profitability in the full-
price period, while ordinary goods are their sales revenue guarantee. Profit-
seeking users are the main purchasing force in the discount period, while
privacy-sensitive users prefer to purchase in the full-price period.
Supported by appropriate privacy services, the strategic behavior of
privacy-sensitive users helps to improve retailers' profitability.

Secondly, all retailers' omnichannel optimization decisions are
constrained by the cost per unit of privacy investment at different sales
stages. The discount period is a critical stage for all retailers, determining
their market position and brand privacy image. Purchase spillovers from
promotional strategies and cross-selling gains from the BOPS channel also
contribute to retailers' profitability. However, excessive cross-returns
during the omni-pricing period can lead to channel management
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imbalances. Privacy issues play a key role in enhancing omnichannel
pricing power, making the provision of privacy services essential.

Finally, offering value-added privacy services can improve
omnichannel business, but optimal market decisions are inhibited by
privacy costs. Besides, customers' assessment of privacy benefits and risks
affects operational strategies. Privacy services will be better in fully
cooperative situations, but the returns will be higher in markets that are not
fully cooperative. In the long run, consumers' perceived value of the
product will influence their cooperation, and the incentive and supportive
effects of value-added privacy services will drive them to full cooperation.

This paper provides managerial insights for retailers in terms of
channel management, pricing, and privacy service decisions. It also
provides corresponding recommendations for users about personal privacy

protection and utilization levels.

KEY WORDS: omnichannel retailing, privacy concerns, Value-added

privacy services, nonlinear programming, evolutionary game theory

Author: Zhiyuan Song (School of Economics and Management)

Supervised by: Professor Jinshi Cheng
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