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Abstract:
In the digital age, competition in the retail industry is 
shifting from “traffic wars” to “precision targeting,” with 
consumer behavior data collection and analysis becoming 
crucial for businesses to enhance market competitiveness. 
This article explores the application pathways of consumer 
behavior data in precision marketing within retail 
management, discussing how data-driven strategies can 
achieve more efficient consumer insights and marketing 
effectiveness. Research reveals that establishing an 
integrated online-offline data collection system forms the 
foundation of precision marketing, enabling comprehensive 
tracking of consumers’ digital and physical behavioral 
patterns. With this data in hand, businesses can build 
dynamic user profiles using tools like the RFM model 
and behavioral tagging systems—which in turn help them 
achieve consumer segmentation and precise stratification. 
Then, by rolling out algorithmic recommendations, smart 
shopping carts, and personalized promotions, companies 
can close the loop on a full-cycle marketing process: 
“consumer profiling – content adaptation – scenario-
based engagement.” On top of that, linking online 
and offline scenarios seamlessly and connecting data 
across all channels doesn’t just boost users’ shopping 
experience—it also ramps up conversion efficiency. The 
study also notes that right now, when businesses use 
consumer behavior data, they run into several challenges: 
things like inconsistent data quality, not having enough 
technical capacity, a shortage of interdisciplinary talent, 
and risks around privacy compliance. To address these, 
the study offers solutions such as setting up a master data 
management system, using open-source tools, stepping up 
industry-academia-research collaboration to train talent, 
and refining privacy protection frameworks.
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1. Introduction
In today’s digital age, the retail industry is undergoing an 
unprecedented transformation. With the rapid develop-
ment of internet and mobile technologies, consumer shop-
ping behaviors and demands have become increasingly 
diverse and personalized. Traditional marketing methods 
often fall short of modern consumers’ needs, which is why 
retailers have to step up their competitiveness with more 
targeted marketing strategies. These days, collecting and 
analyzing consumer behavior data has grown essential for 
pulling off targeted marketing in retail. By digging deep 
into that behavior data, businesses can get a clearer grasp 
of what customers need and prefer—letting them craft 
more tailored marketing plans that strengthen their market 
edge and grow their share of the market.
Collecting and analyzing consumer behavior data also 
matters a lot when it comes to retail management. For 
one thing, targeted marketing strategies can really boost a 
company’s sales efficiency and customer satisfaction. By 
looking at consumers’ purchase histories, browsing habits, 
and social media activity, businesses can predict future 
needs, roll out personalized product recommendations and 
promotions—and that in turn lifts conversion rates and 
customer loyalty. For another, analyzing consumer behav-
ior helps businesses refine their products and services. By 
checking out customer feedback and reviews, they can 
quickly spot problems with what they’re offering, make 
fixes, and boost user satisfaction. What’s more, targeted 
marketing cuts down on marketing costs while making the 
most of marketing resources.
Previous research in consumer behavior data and precision 
marketing has yielded significant achievements. Studies 
have explored how social media analytics and e-commerce 
platform logs can be leveraged to analyze consumer be-
havior, revealing their potential in predicting consumer 
needs and optimizing marketing strategies. For instance, 
research demonstrates that by analyzing user comments 
and interactions on social media, businesses can gain in-
sights into consumers’ genuine demands and emotional 
tendencies, enabling them to adjust product strategies and 
marketing approaches. Other studies focus on consumer 
segmentation and profile construction, proposing vari-
ous models and methods such as the Recency-Frequen-
cy-Money (RFM) model for multi-dimensional user strat-
ification. These help companies better identify high-value 
customers and dormant clients, allowing them to develop 
targeted marketing strategies. Additionally, research ex-
plores scenario-based marketing and omnichannel inte-
gration practices, emphasizing how deep online-offline 
integration enhances shopping experiences and purchase 
conversion rates.
While previous research has made significant strides in 
consumer behavior data and precision marketing, several 

limitations remain. First, most studies focus primarily on 
theoretical exploration and model development, lacking 
validation through real-world case studies. Second, exist-
ing research pays insufficient attention to data quality and 
privacy compliance issues, failing to adequately address 
their impact on consumer behavior data applications. Fur-
thermore, current studies lack effective solutions to the 
challenges of technological capabilities and a shortage of 
interdisciplinary talent in small and medium-sized enter-
prises (SMEs).
This paper explores the application pathways of consumer 
behavior data in precision marketing within retail man-
agement, focusing on how to establish a comprehensive 
consumer behavior data collection system through deep 
integration of online and offline data acquisition systems 
combined with third-party data. By analyzing the process-
es of collecting, processing, and interpreting consumer 
behavioral data, the study examines how to leverage such 
data to build customer segments and profiles for develop-
ing targeted marketing strategies. It further investigates 
how scenario-based marketing and omnichannel coordi-
nation can enhance shopping experiences and purchase 
conversion rates. Finally, the article addresses challenges 
including data quality, technical capabilities, and privacy 
compliance encountered during data application, propos-
ing corresponding countermeasures.
This study aims to provide retail enterprises with a sys-
tematic approach for collecting and analyzing consumer 
behavior data, enabling them to implement precision mar-
keting strategies that enhance market competitiveness and 
expand their market share. Furthermore, this research will 
serve as a valuable reference for academic studies in relat-
ed fields, driving the advancement of consumer behavior 
analytics and precision marketing practices.

2. Collection of Consumer Behavior 
Data in Retail Management
Amid the digital revolution, the retail sector is undergoing 
unprecedented transformation. The quality of consumer 
behavior data collection has become the lifeline for preci-
sion marketing in the industry. In an increasingly compet-
itive market environment, businesses that accurately grasp 
consumer behaviors and demands will gain a competitive 
edge. Building integrated online-offline data collection 
systems, supplemented by third-party data, is emerging as 
a new trend in industry development.

2.1 Online Channel Data Collection
Online channels leverage real-time interaction features 
to accurately capture users’ virtual behavioral patterns. 
E-commerce platform log systems comprehensively re-
cord critical data such as browsing duration, page dwell 
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time, and product add-to-cart moments – these digital 
footprints serve as vital references for identifying latent 
consumption demands. Taking a fresh food e-commerce 
platform as an example, through App tracking technology 
monitoring user activity frequency, functional module 
preferences, and promotional click-through rates, they 
successfully developed a dynamic model of purchasing 
time preferences. This model predicts consumer demand 
across different time periods based on historical behavior, 
enabling personalized product recommendations and pro-
motional campaigns. For example, during busy periods 
when people are buying lots of fresh produce, the system 
sends out recommendations for in-season veggies and 
fruits—plus the right discounts to go with them—and that 
really helps lift conversion rates.
Social media engagement data also gives a different angle 
on what consumers truly think. The comments people 
leave, how they share content, and which keywords they 
use when talking about a brand’s account don’t just show 
how well a product is regarded—they also reveal what 
kind of mood or feelings users have. By looking at social 
media data, retail businesses can quickly get a handle on 
consumers’ reviews and feedback, which lets them adjust 
their product strategies and marketing plans [1]. If shop-
pers say they’re unhappy with specific parts of a product 
in their reviews, companies can fix those issues fast to 
boost user satisfaction. At the same time, by keeping an 
eye on which keywords get mentioned, businesses can fig-
ure out what consumers are worried about or need when 
it comes to products—and that provides useful input for 
product development and promotion [1].
Mini programs are a new way for brands to connect with 
customers, so their operational data is something retailers 
should pay extra attention to. Numbers like how often 
people visit a mini-program or how many coupons actu-
ally get used can help guide retailers to bring more foot 
traffic into their physical stores. And since these mini pro-
grams are easy to use, they do a great job of drawing in 
more consumers. By looking at how users behave on these 
platforms, retailers can spot what shoppers are interested 
in and what they need—giving them practical ideas for of-
fline marketing efforts. For instance, if users keep brows-
ing certain product categories on a specific mini-program, 
stores can stock more of those items and run in-store pro-
mos to encourage more purchases.

2.2 Offline Channel Data Collection
Offline channels possess unique advantages in capturing 
“experiential behaviors” [2]. The deep integration of POS 
systems with membership systems has enabled digital 
transformation of the “consumer-product relationship”. 
Taking infant product retail as an example, cross-referenc-
ing milk purchase records with member profiles allows 
businesses to precisely identify maternal and child-fo-

cused customer segments. These groups demonstrate 
strong purchasing potential and loyalty, enabling compa-
nies to deliver personalized products and services tailored 
to their needs. For instance, providing parenting guides 
and family activity suggestions can significantly enhance 
user engagement and satisfaction [3].
The store customer flow monitoring system utilizes in-
frared sensing technology and AI visual recognition al-
gorithms to capture in real-time foot traffic, dwell time in 
specific areas, and movement trajectories. These spatial 
behavioral data provide scientific foundations for optimiz-
ing shelf layouts and enhancing space efficiency. By ana-
lyzing customer flow patterns, businesses can understand 
consumer behavior and needs within stores, enabling them 
to adjust product displays and shelf arrangements accord-
ingly. For instance, if a particular area experiences high 
foot traffic but short dwell times, companies may consider 
modifying product displays in that zone by adding con-
sumer-attracting elements, thereby increasing customer 
retention and purchase conversion rates [4].
The customer reviews and demand notes recorded by sales 
staff act as decoders of behavioral data, enabling retail en-
terprises to penetrate quantitative metrics and gain insight 
into the underlying motivations behind consumer behav-
ior. For instance, a sports brand identified declining sales 
of a running shoe through sales records, ultimately tracing 
it back to users’ widespread complaints about breathabil-
ity issues in product reviews. By revising this feedback, 
the company could promptly improve product quality and 
performance to better meet consumer needs.

3. The Core Link and Implementation 
Path of Precision Marketing Based on 
Consumer Behavior Data
The value transformation of consumer behavior data re-
quires the construction of a full-link operation system of 
“group portrait-content adaptation-scene linkage”, which 
is essentially a systematic project to transform data assets 
into marketing momentum.

3.1 Consumer Grouping and Portrait Construc-
tion
In consumer segmentation and profile construction, the 
RFM model remains one of the most practical tools. 
By establishing three-dimensional coordinates of “last 
purchase time”, “purchase frequency”, and “purchase 
amount”, businesses can stratify user value in a multi-di-
mensional manner. Practical experience shows that defin-
ing “users with purchases within 30 days” as high-activity 
groups and “users without purchases for 90 days” as 
dormant users effectively guides the design of reactivation 
strategies. For high-activity groups, companies can offer 
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more personalized services and promotional activities to 
further enhance their loyalty and purchase frequency. For 
dormant users, businesses can activate their consumption 
desire through targeted reactivation coupons and customer 
service follow-ups [5].
The development of behavioral tagging systems requires 
deeper insight into user needs. Price-sensitive users typi-
cally respond strongly to promotional offers, while qual-
ity-conscious consumers prioritize product reviews and 
brand value. By analyzing user behavioral tags, businesses 
can deliver tailored recommendations and marketing strat-
egies. For example, companies could push more discount 
promotions to price-sensitive customers, while recom-
mending premium-priced products with detailed reviews 
and compelling brand stories to quality-oriented buyers.
The development of dynamic profiling systems poses 
significant challenges to enterprises’ data management ca-
pabilities. Real-time updates of seasonal and holiday-spe-
cific tags ensure the freshness of user profiles. As seasons 
and festivals change, consumer demands and behaviors 
also evolve. Businesses can adjust marketing strategies 
and product recommendations accordingly. For instance, 
during summer, companies may promote cooling products 
for heat relief; during Spring Festival, they could recom-
mend festive gifts and New Year’s goods.

3.2 Precision Marketing Content and Channel 
Adaptation
When it comes to integrating precision marketing con-
tent with distribution channels, algorithm-powered per-
sonalized recommendations are totally changing how 
businesses operate. In digital retail, collaborative filtering 
algorithms now let retailers pull off cross-category smart 
recommendations. Take one FMCG brand, for instance—
they used recommendation systems to pair shirts with 
ties in a thoughtful way, and it ended up boosting their 
cross-selling numbers. When these algorithms look at 
users’ past purchase habits and preferences, they can send 
over personalized product tips; this not only lifts individu-
al purchase conversion rates but also makes bundled sales 
perform better [6].
Offline smart shelves connect with membership systems 
using facial recognition tech, so they can display products 
tailored to what each person likes. When a customer walks 
up to one of these shelves, the system uses biometric 
checks to figure out who they are, then suggests products 
based on their past purchases and spending habits. This 
kind of smart shopping experience doesn’t just make cus-
tomers happier—it also boosts conversion rates, all thanks 
to those personalized product picks.
Picking the right channel means matching it closely to 
how users consume media. Short video platforms are 
great for reaching younger groups; SMS channels still 

have a unique edge in lower-tier markets; and WeCom has 
become the go-to for professional audiences. Different 
user groups like different types of media, so people need 
to tweak marketing strategies accordingly. Here’s what 
that looks like in practice: Younger people love engaging 
video content—stuff that draws them in with creative sto-
ries; businesses in less developed areas should use SMS 
to make sure their messages get through on time; and for 
corporate professionals, WeCom’s professional services 
and streamlined communication tools are a real help.

3.3 Scenario-Based Marketing and Omni-Chan-
nel Linkage
Scenario-based marketing and omnichannel integration 
are redefining consumer experiences. In online environ-
ments, features like personalized homepage hero boards, 
smart cart abandonment alerts, and product lifecycle man-
agement reminders all play crucial roles at key decision 
points. By displaying tailored products and promotional 
content through dynamic hero board layouts, businesses 
can enhance click-through rates and conversion rates by 
showcasing items aligned with user interests. When users 
add items to their carts but abandon purchases, intelligent 
reminders prompt them to complete purchases, boosting 
conversion rates. As products enter their final lifecycle 
stages, reminders encourage repeat purchases, effectively 
increasing repurchase rates [7].
In physical retail scenarios, technologies like augmented 
reality makeup trials and AI shopping assistants enhance 
user experience. A cosmetics brand optimized its count-
er displays using thermal sensing systems, significantly 
boosting exposure of best-selling products. AR makeup 
trials allow consumers to virtually try on cosmetics, im-
proving shopping experiences and conversion rates. AI 
shopping assistants provide personal recommendations, 
enhancing customer satisfaction. Through thermal sensing 
systems, businesses can track consumer dwell time and 
focus areas at counters, enabling display optimization and 
increased exposure of popular items [8].

4. Challenges and Responses
Retail enterprises are faced with multiple challenges such 
as data quality, technical capability and privacy compli-
ance in the process of promoting the application of con-
sumer behavior data.

4.1 Data Quality Issues
Data quality issues remain particularly prominent, with 
decision-making biases frequently caused by multi-source 
data conflicts. A garment manufacturer once faced a prod-
uct launch failure due to severe discrepancies between 
online preference data and offline purchasing behaviors. 
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The cumulative effect of invalid data is equally concern-
ing. Operational data from a chain supermarket revealed 
that invalid data such as incorrect address records, dupli-
cate accounts, and expired information once accounted for 
35% of total data, severely compromising user profile ac-
curacy. To resolve data quality issues, companies need to 
establish a master data management system to standardize 
data definitions and collection criteria. A retail group re-
duced invalid data from 32% to 9% through implementing 
a data cleansing initiative. Enterprises must also integrate 
and validate multi-source data to ensure consistency and 
accuracy [9].

4.2 Technical Capability Shortfalls
The technological capability gap is particularly pro-
nounced among SMEs. The prohibitively high costs of 
professional analytics tools like SAS and SPSS force 
many companies to rely on basic office software for data 
processing, resulting in limited depth and accuracy in data 
analysis. To address this technical challenge, businesses 
can adopt open-source solutions such as Apache Kylin 
distributed computing frameworks, enabling cost-effec-
tive big data analytics for small and medium enterprises. 
These open-source tools offer low implementation costs 
and exceptional flexibility, perfectly meeting the opera-
tional needs of SMEs.

4.3 Lack of Multi-Disciplinary Talents
The shortage of versatile professionals has become a crit-
ical bottleneck hindering industry development, with the 
talent gap for individuals proficient in both retail opera-
tions and data-driven thinking reaching the million-level. 
To address this challenge, companies should enhance 
talent cultivation and recruitment strategies. For instance, 
Suning.com and Nanjing University have jointly estab-
lished a Retail Data Lab, which has trained hundreds of 
interdisciplinary talents through industry-academia-re-
search collaboration. Additionally, enterprises can adopt 
recruitment and training programs to attract and develop 
professionals who possess both retail expertise and data 
literacy.

4.4 Privacy Compliance Risks
Privacy compliance risks have become a Sword of Damo-
cles hanging over enterprises. Excessive collection of user 
data not only poses legal risks but also erodes consumer 
trust. A cross-border e-commerce brand faced heavy pen-
alties from regulators for illegally collecting users’ geolo-
cation information, resulting in an 18% user churn rate. To 
address privacy compliance challenges, companies need 
to enhance their privacy protection systems through both 
technological and managerial improvements. The applica-
tion of federated learning technology enables data avail-

ability without visibility. A bank implemented differential 
privacy technology to protect user privacy, improving data 
sharing efficiency while reducing compliance risks. Enter-
prises should also strengthen employee training and man-
agement to enhance privacy awareness, ensuring business 
operations comply with legal requirements [10].
As retail enterprises advance the application of consumer 
behavior data, they must fully recognize the challenges 
and implement effective strategies to address them. By 
improving data quality, enhancing technical capabilities, 
cultivating interdisciplinary talent, and strengthening pri-
vacy protection systems, companies can better leverage 
consumer behavioral data for precision marketing, thereby 
boosting their competitiveness and market share.

5. Conclusion
This paper focuses on the application path of consumer 
behavior data in precision marketing in retail manage-
ment. By combining case analysis, theoretical elaboration 
and problem countermeasures, this paper discusses data 
collection, precision marketing implementation and chal-
lenge response.
The article first analyzes the online and offline data collec-
tion systems: Online, user behaviors are captured through 
e-commerce logs, social interactions, and mini-program 
records. Offline, it relies on POS systems, customer flow 
monitoring, sales guide records, and third-party data to 
expand dimensions, laying the foundation for precise 
marketing. It then focuses on the “consumer segmen-
tation-content adaptation-scenario-based integration” 
full-chain approach, elaborating on consumer profiling, 
marketing content and channel adaptation, and scenar-
io-driven omnichannel coordination, demonstrating how 
data transforms into marketing momentum.
It also points out the current challenges faced by enterpris-
es, such as data quality, technical shortcomings, lack of 
multi-disciplinary talents, privacy compliance risks, etc., 
and puts forward countermeasures such as establishing 
master data management system, applying open-source 
tools, cultivating talents in industry-university-research, 
and improving privacy protection system.
Research indicates that effective utilization of behavioral 
data is crucial for retail enterprises to enhance precision 
marketing capabilities and strengthen competitiveness, 
requiring optimized data management, technological ad-
vancement, and compliance oversight. As AI continues 
to evolve, businesses should deepen data mining and 
real-time analytics, strengthen cross-channel integration, 
innovate privacy protection technologies, and drive preci-
sion marketing toward intelligent and personalized devel-
opment.
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