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Abstract. With the increasingly fierce competition in the pharmaceutical retail 

industry and the failure of medical reform to bring obvious "bonuses" to pharma-

cies, pharmaceutical retail enterprises have encountered new development oppor-

tunities with the aging population and the continuous innovation of new digital 

technologies. This article draws on the experience of large pharmaceutical com-

panies in China and the United States in implementing digital transformation, 

offering a detailed analysis of the operational and managerial challenges faced 

by traditional pharmaceutical retail enterprises. Furthermore, it explores how dig-

ital tools and technologies can be leveraged to address these challenges, ulti-

mately proposing strategies for the digital transformation of retail pharmaceutical 

companies. The aim is to provide both theoretical insights and practical recom-

mendations to help pharmaceutical retail enterprises navigate industry chal-

lenges, enhance operational efficiency, improve customer experience, and drive 

industrial upgrading, thereby contributing to the sustainable and healthy devel-

opment of the pharmaceutical industry.  
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1 Introduction 

Against the backdrop of rapid technological development, mankind is moving towards 

the era of "Industry 4.0". According to the "2023 Hurun China New Retail White Paper" 

released by Hurun Research Institute, economic development and the improvement of 

people's living standards have led to an increasing demand for medical and healthcare 

services, showing a trend of diversification and specialization. Retail pharmacies ur-

gently need to promote digital transformation to adapt to consumption upgrades. At the 

same time, China's "14th Five-Year Plan for Digital Economy Development" clearly 

proposes to coordinate the promotion of digital industrialization and industrial digital-

ization, prompting companies to collect and analyze consumer information more scien-
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tifically to accurately identify market demand. This process will also encourage com-
panies to adopt more efficient and low-cost operation and management models, thereby 
improving performance.  

Advances in key underlying technologies, including the popularity of smartphones, 
apps, and wearable devices, have significantly reduced the R&D and maintenance costs 
of digital transformation. China has entered the digital age, providing new opportunities 
for traditional pharmacies to gain customer flow and accelerating the power of digital 
transformation [1] . In recent years, adjustments to China's medical policies, changes in 
consumers' drug purchasing habits, and intensified market competition have resulted in 
a complex and ever-changing situation in the pharmaceutical retail market [2] . Medical 
insurance policy changes (such as outpatient coordination and medical insurance per-
sonal account reform) have had a significant impact on the customer flow and sales of 
retail pharmacies [3]. According to the research report "In-depth Research and Invest-
ment Opportunities Analysis Report on China's Pharmaceutical Retail Industry from 
2024 to 2029" by the Puhua Industrial Institute of China Research Institute, the terminal 
size of China's pharmaceutical market is expected to reach 2,113.3 billion yuan in 2024, 
but the growth rate is expected to drop to 4.9% [4]. The operating environment of phys-
ical pharmacies is becoming increasingly difficult, with a surge in the number of stores 
coexisting with a wave of store closures. According to the "China Pharmacy Develop-
ment Report 2023-2024" , the number of pharmacies has increased from 530,000 in 
2019 to nearly 700,000 in 2024 [5]. At the same time, according to data from Zhongkang 
Drug Store , the number of store closures in the first half of 2024 has also reached 
15,000. In addition, multi-channel drug purchase has become the norm. According to 
the "CMH China Pharmaceutical Terminal Market Blue Book (2023-2024)", more than 
54% of users surveyed said they would use more than four drug purchase channels, 
including in-hospital and out-of-hospital Physical pharmacies, B2C, O2O, etc., online 
and offline integration have become mainstream. 

This article deeply explores the problems existing in the digital transformation pro-
cess of pharmaceutical retail enterprises, conducts a comparative analysis of large phar-
maceutical retail enterprises in China and the United States, and proposes coping strat-
egies for the digital transformation of pharmaceutical retail enterprises, thereby provid-
ing a reference path for the high-quality development of traditional retail pharmaceuti-
cal companies. 

2 Challenges in the Operations and Management of Traditional 
Pharmaceutical Retail Enterprises 

2.1 Operational and Managerial Challenges in Traditional Pharmaceutical 
Retail 

2.1.1 Insufficient Analytical Capability in Product Structure Data 
Currently, many chain drugstores rely on ERP systems to support front-line business, 

but the data of each business system is independent of each other, making it difficult to 
retrieve data [6] . For example, many drugstores use OEM products based on product 
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structure but are unable to accurately count the labeling of each brand, resulting in un-
salable products or affecting the sales of other products. In addition, when viewing 
product sales data and gross profit margins, they lack the ability to conduct in-depth 
analysis and are unable to identify products that cause gross profit margins to decline, 
which leads to wrong decisions. The lack of appropriate digital tools makes it difficult 
to accurately predict cyclical products, resulting in inventory backlogs and out-of-
stocks, increasing inventory costs and reducing sales performance, while increasing the 
pressure on human resources operation and maintenance management [7] .  

2.1.2 Deficient Digital Customer Acquisition and Engagement Channels 
Traditional pharmacies mainly rely on promotional methods such as handing out 

flyers, making phone calls, and sending text messages to attract customers. This indis-
criminate method of attracting customers with no value attracts customers. After the 
event, customer flow does not increase but increases operating costs. Communication 
with customers is mostly limited to in-store scenes or telephone consultations, which 
further tests the professional level and adaptability of store staff. They are still in a 
passive communication mode, resulting in the failure to convey information such as 
product promotion activities or health service reminders in a timely manner.  

2.1.3 Service-Oriented Management Model is Largely Underdeveloped 
There is a lack of pharmaceutical services in both pharmacies and medical institu-

tions, which results in poor medication compliance among patients and seriously affects 
the efficacy of medications. On the one hand, pharmacy practitioners generally lack 
professional capabilities and are unable to guide patients to take medicines accurately 
and on time [8] . On the other hand, the hospital's electronic health records and the phar-
macy's drug purchase records are independent of each other, resulting in the ineffective 
integration of patient disease and drug information, which makes it difficult for phar-
macy service personnel to provide guidance. In addition, pharmacies often rely on pa-
tients to actively consult about medication precautions, and fail to provide daily super-
vision and reminders. The current computer system lacks intelligent automation and 
cannot provide corresponding push or reminder functions when drug incompatibility or 
missed doses occur. 

2.2 Challenges in Digital Transformation 

The 2020 China Enterprise Digital Transformation Index Research Report, jointly re-
leased by Accenture and other institutions, pointed out that only 11% of enterprises’ 
digital investment has been transformed into outstanding operating performance, and 
only 22% have been able to use real-time data to adjust and optimize production [9] .At 
present, pharmaceutical retail enterprises are mainly faced with the following problems 
in the process of digital transformation [10] : (1) Insufficient understanding of digital 
transformation, decision makers mistakenly believe that transformation can be com-
pleted with only financial investment; (2) Low participation of front-line employees, 
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making it difficult to implement transformation plans and measures; (3) The construc-
tion and training of digital talents lags behind the needs of transformation; (4) The strat-
egies and organizational settings of pharmacies have not been adjusted in a timely man-
ner, and cannot provide effective support for transformation; (5) Funding and resource 
investment are far from sufficient, and pharmacies have obvious historical debts in in-
formation and digital infrastructure; (6) Third-party digital service providers lack un-
derstanding of the pharmaceutical retail industry, making it difficult to implement dig-
ital solutions.  

3 Case Studies: Digital Transformation in Large 
Pharmaceutical Retailers 

3.1 Digitalization of Pharmacies in the United States 

In the field of drug retail, foreign companies have actively explored and applied digital 
transformation. Take CVS Pharmacy in the United States as an example. The company 
has built intelligent pharmacies, introduced intelligent medicine cabinets and automatic 
service terminals, and used automation and artificial intelligence algorithms to achieve 
rapid drug distribution and inventory management [11] .In addition, CVS has also coop-
erated with IBM to use the Watson artificial intelligence system to analyze patient 
health data and medication history to provide patients with personalized medication 
recommendations and health management plans. CVS also provides an online drug pur-
chase platform where patients can place orders through the website or mobile applica-
tion and choose home delivery, which improves operational efficiency and patient sat-
isfaction [12] . 

Walgreens Boots Alliance, the world's first pharmacy-led healthcare company, is 
promoting digital transformation and using technologies such as cloud computing, data 
analysis, and artificial intelligence to improve customer experience and service effi-
ciency [13] . The company is improving its online prescription dispensing system to pro-
vide consumers with more online prescription management functions and plans to use 
technologies such as chatbots to provide personalized services.  

Digital Transformation of Pharmaceutical Chains in Mainland China 

Laobaixing Pharmacy, as a large pharmaceutical chain enterprise, was selected into the 
"TopBrand 2023 China Top 500 Brands" at the opening ceremony of the 17th China 
Brand Festival in 2023, ranking 377. The company has achieved phased results in data 
supply chain and digital organization construction, completed digital team construction, 
strengthened digital thinking, gradually established a digital operation system, im-
proved operational efficiency, and improved data environment construction and data 
governance [14]. 

Yifeng Pharmacy is an influential pharmaceutical retail chain in China. During its 
digital transformation, it has brought continuous incremental orders and customer traf-
fic to its offline stores through the Yifeng Health APP, mini-programs, WeChat Mall, 
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WeChat public accounts, and member precision marketing. At the same time, the com-
pany has also achieved user stickiness and corporate brand enhancement through the 
construction of Internet hospitals, prescription platforms, and remote consultation 
methods, and has improved its market competitiveness through data governance [15] . 

4 Strategies for Pharmaceutical Retailers in Digital 
Transformation 

4.1 Strengthen Strategic Planning and Develop Feasible Digital Strategies 

In the process of digital transformation, enterprises should conduct a comprehensive 
design based on the top-level framework and promote digital transformation throughout 
the enterprise to ensure that the digitalization of various departments is coordinated and 
synchronized. It is not enough to regard digital transformation as the application of 
digital tools at the operating nodes. It is necessary to implement a comprehensive trans-
formation from the five dimensions of strategy, market, operation, culture, and technol-
ogy. Enterprises should conduct a comprehensive assessment of their own operating 
status, including drug inventory management, sales data analysis, and customer rela-
tionship management, and identify the pain points and bottlenecks in current opera-
tions, such as cumbersome manual operations, inaccurate data records, and poor cus-
tomer experience. On this basis, clarify strategic goals, implement in stages, and give 
priority to solving pain points and bottlenecks in the short term; gradually establish a 
customer relationship management system in the medium term to improve customer 
experience; and plan in the long term to achieve online and offline integrated develop-
ment and enhance the core competitiveness of pharmacies [16] .  

4.2 Establish a Comprehensive Data Analysis Platform 

The establishment of a business intelligence (BI) system tool platform is a data grabber 
within the chain group that is connected to the backend and ERP systems [17] .The con-
struction of this platform is based on the unified integration of data from various busi-
ness systems, and can conduct in-depth data analysis on the underlying logic and seg-
mented products of drugstores. Through integration with tools such as FineBI and 
FineReport, enterprises can quickly establish exclusive BI reports, realize data mining, 
reduce the maintenance workload of managers, and reduce the pressure of operation 
and maintenance management. In addition, the system tool platform can issue new 
product reports within 90 days, provide effective suggestions for drugstores in terms of 
category elimination, price and inventory optimization, and help identify opportunities 
to transform from general products to main products. Therefore, with the help of digital 
intelligent decision support tools, not only can decision-making errors be reduced, but 
human resources can also be released to provide customers with more professional, 
convenient and high-quality services.  
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4.3 Multi-Scenario Precision Marketing and Pharmaceutical Service 
Upgrades 

To achieve social customer relationship management (SCRM), companies must not 
only pay attention to customers’ purchasing behavior, but also attach importance to in-
depth interaction with consumers. By establishing a private traffic pool, companies can 
achieve efficient management and value mining of customer data, lay the foundation 
for personalized and precise services, and thus improve customer satisfaction and loy-
alty [18]. First , encourage users to communicate in real time on social platforms such as 
WeChat and Weibo to answer questions and share health advice, so that pharmacies 
can become not only places for drug sales, but also trusted health advisors for users. 
Second, by deeply analyzing multi-dimensional data such as customers’ shopping rec-
ords, browsing behaviors, and consultation content, a comprehensive user profile can 
be formed to identify high-net-worth and low-value customers, thus preparing for sub-
sequent precision marketing. Finally, with the help of artificial intelligence and big data 
technology, companies can achieve intelligent operations, automatically process cus-
tomer information, predict user needs, and thus achieve precision marketing. 

The main goal of promoting the construction of a digital pharmaceutical service sys-
tem is to help patients evaluate the effectiveness and safety of their medication regi-
mens, thereby further improving medication compliance. When patients purchase med-
ications with prescriptions, the system will evaluate the rationality and effectiveness of 
the physician's medication regimen through a database model of diseases and medica-
tion regimens. For patients who purchase OTC drugs on their own, the system can rec-
ommend corresponding medication guidance plans to store staff or patients, and auto-
matically prompt pharmacy staff or patients to change medications by comparing and 
analyzing the patient's electronic health records and past medication purchase records 
to ensure medication safety. When patients purchase medications, the system can push 
information on pharmacological effects and efficacy principles in the form of short vid-
eos to enhance customers' recognition and expectations of efficacy. In addition, the 
system can automatically calculate the number of days for medication use to ensure that 
the drug reserves are sufficient, and sign in to confirm after taking the medication every 
day to urge patients to take the medication on time. If necessary, medication education 
videos can be pushed to improve patients' medication compliance [19] . 

4.4 Leadership and Talent Development 

Digital transformation is not just a technical project, but also a profound change involv-
ing corporate culture, organizational structure, business processes, and other aspects. 
Therefore, in the process of digital transformation leadership decision-making, it is nec-
essary to ensure the active participation of all employees. Senior leaders should clarify 
the goals of digital transformation, and middle-level managers should coordinate across 
departments to ensure the coordinated efforts of various departments. Grassroots em-
ployees need to fully understand and accept the concepts and measures of digital trans-
formation, and promptly feedback problems and difficulties to support upper-level de-
cision-making. In terms of talent training, companies need to deeply realize that talent 
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is the key to successful transformation, but due to the limited scale of Chinese pharmacy 
retail companies, it is difficult to recruit highly educated digital talents. Therefore, com-
panies should actively cooperate with universities or training institutions to offer 
courses related to digital transformation, and encourage employees to participate in dig-
ital training and seminars within the industry to broaden their horizons, understand the 
latest technologies and trends, and cultivate digital talents internally to meet the talent 
needs required for corporate transformation [20]. 

4.5 Secure Adequate Funding for Digital Initiatives 

To ensure the stability of the capital chain, enterprises should conduct comprehensive 
financial planning to clarify the budget and funding sources required for digital trans-
formation. On the one hand, by optimizing inventory management and improving sup-
ply chain efficiency, operating costs can be reduced to provide more financial support 
for digital transformation. On the other hand, enterprises should explore new profit 
models, such as selling non-drug products through online shopping malls or providing 
value-added health management services, to further broaden the source of income and 
ensure the stability of the capital chain during the digital transformation process[21]. 

4.6 Collaborate with Third-Party Digital Service Providers 

In the process of promoting digital transformation, due to the limitations of the compa-
ny's own scale and financial resources, it is impossible to develop a digital tool platform 
by itself. Therefore, it is crucial to choose the right tools from third-party service pro-
viders. First, the company should conduct a comprehensive self-assessment to identify 
its shortcomings in digital transformation; second, consider service providers with dig-
ital transformation experience in the pharmaceutical retail industry to ensure that they 
can effectively solve the pain points in the company's business management. At the 
same time, the service provider's problem-solving ability, response speed and service 
attitude should also be evaluated to ensure that the two parties can establish a smooth 
cooperative relationship and ultimately achieve the goal of jointly promoting digital 
transformation and upgrading [22] . 

5 Conclusion and Future Outlook 

As China's medical reform policies continue to adjust, more consumers are turning to 
online drug purchase habits. Traditional retail pharmacies are facing difficulties such 
as intensified market competition, small service radius, low traffic, shortage of profes-
sional talents, and unreasonable product structure. How to solve bottlenecks such as 
insufficient ability to acquire and reach customers, low level of professional pharma-
ceutical services, and lack of product data analysis capabilities has become a key issue 
that traditional retail pharmacies urgently need to break through. This article analyzes 
the problems existing in the operation and management and digital transformation of 
traditional pharmaceutical retail enterprises and combines the successful experience of 
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large pharmaceutical retail enterprises in China and the United States to propose a re-
sponse strategy for the digital transformation of traditional pharmacies. 

In the future, the digital transformation of traditional retail pharmacies will not only 
be limited to technical applications but will also be integrated into the deep transfor-
mation of corporate strategy and culture. With the continuous advancement of technol-
ogy and the diversification of consumer demand, retail pharmacies will pay more at-
tention to the integration of online and offline, precision services and omni-channel 
operations to further enhance customer stickiness and brand competitiveness. The in-
depth promotion of digital transformation is expected to promote the overall develop-
ment of the pharmaceutical retail industry and promote the optimization of market 
structure and more efficient resource allocation. 
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