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ABSTRACT 
 
Artificial intelligence (AI) is transforming the retail industry’s approach to data management and decision-

making. This journal explores how AI-powered techniques enhance data governance in retail, ensuring 

data quality, security, and compliance in an era of big data and real-time analytics. We review the current 

landscape of AI adoption in retail, underscoring the need for robust data governance frameworks to handle 

the influx of data and support AI initiatives. Drawing on literature and industry examples, we examine 
established data governance frameworks and how AI technologies (such as machine learning and 

automation) are augmenting traditional data management practices. Key applications are identified, 

including AI-driven data quality improvement, automated metadata management, and intelligent data 

lineage tracking, illustrating how these innovations streamline operations and maintain data integrity. 

Ethical considerationsincluding customer privacy, bias mitigation, transparency, and regulatory 

compliance are discussed to address the challenges of deploying AI in data governance responsibly.  
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1. INTRODUCTION 
 

Retailers are increasingly adopting artificial intelligence (AI) to enhance operations and customer 
experiences, from personalized recommendations to demand forecasting and inventory 

optimization. Surveys indicate that a large majority of retail executives anticipate deploying AI-

driven automation in the near future, for instance, 80% of retail executives believe their 

companies will be utilizing AI tools by 2025 (The Social Shepherd, 2025). This rapid uptake of 
AI reflects its potential to drive revenue and efficiency; McKinsey estimates that generative AI 

alone could unlock significant value for retailers when combined with analytics (McKinsey & 

Company, 2025). However, AI’s effectiveness is fundamentally linked to the quality and 
governance of data fueling it. The adage “garbage in, garbage out” holds true: if data is siloed, 

inconsistent, or outdated, AI outputs will be flawed, undermining decision-making (Hopsworks, 

2025). 

 
The surge of data generated in retail (from e-commerce clicks to in-store sensors) creates new 

complexities in managing it responsibly. Retail AI applications like machine learning models and 

recommendation engines require vast, diverse datasets, which magnifies the importance of data 
management practices that ensure accuracy, privacy, and security. As companies collect more 

consumer data and rely on AI-driven insights, they face greater risks around data breaches, 

privacy violations, and algorithmic biases. Non-compliance with data protection laws carries 
steep penalties, and data breaches cost companies an average of $4.88 million per incident in 

2024, highlighting what’s at stake (IBM, 2024).Data governance refers to the policies, processes, 
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and controls that ensure data is managed properly – that it is high-quality, secure, and used in line 
with regulations and organizational objectives. Without strong governance, retailers risk AI 

projects being derailed by data quality issues, silos, or legal challenges. In fact, 62% of 

organizations cite data governance as a top challenge for their AI initiatives, reflecting how 

integral governance is to AI success (Planable, 2025). 
 

This paper provides an overview of AI-powered data management and governance in retail. We 

begin by reviewing relevant literature and frameworks that have shaped data governance 
practices, and how AI is introducing new tools and considerations. We then delve into core 

aspects of AI applications for data governance – such as using AI to automate data quality 

checks, metadata management, security monitoring, and policy enforcement – and discuss 
methodological approaches for implementing these solutions. Next, we address ethical 

considerations and challenges, including protecting customer privacy, mitigating biases in AI, 

ensuring transparency of automated decisions, and meeting regulatory compliance in an AI 

context. By understanding and applying the insights in this chapter, retail organizations and 
researchers can better harness AI for data management while upholding the governance standards 

critical for sustainable success. 

 

2. LITERATURE REVIEW 
 

Data governance in retail builds on established principles and frameworks from the data 

management field. A widely cited definition by the Data Management Association (DAMA) 

emphasizes governance as the exercise of authority and control over data assets, including 
planning, monitoring, and enforcement of data management policies (Data Management 

Association, 2023). In practice, data governance programs establish the "rules of the road" for 

data in an organization—defining how data is collected, stored, accessed, and used. Key 
components typically include data quality management, data stewardship (roles and 

responsibilities for data ownership), data security controls, compliance with regulations, 

management of data lifecycle, and the creation of data standards and glossaries (Coherent 
Solutions, 2024). Together, these elements ensure that data remains a trusted and valuable asset. 

For example, governance policies may mandate that product data across all sales channels follow 

a standard format, or that customer information is encrypted and only accessible to certain roles. 

In the retail sector, where data comes from diverse sources (point-of-sale systems, online clicks, 
loyalty programs, supply chain systems, etc.), such coordination is vital for achieving a "single 

source of truth" and consistent insights. 

 
Early research on data governance highlighted its role in improving data quality and supporting 

business intelligence. Traditional governance frameworks (like the DAMA DMBOK and 

COBIT) provided guidelines for organizations to formalize data oversight, often via committees 

and stewardship teams. However, as data volumes and variety exploded in recent years—due to 
big data and IoT—conventional governance approaches struggled with scale and agility (Tenneti 

et al., 2024). The emergence of AI and machine learning further amplified this challenge: AI 

systems thrive on large datasets and can uncover value in unstructured data, but they also 
introduce new risks (like learned biases or opaque decision-making) that governance must 

address (Open Data Institute, 2024). Recent literature reflects a shift toward "data governance 

2.0" or AI data governance, which adapts governance practices to handle the speed and 
complexity of modern data environments (Secoda, 2025). 

 

Researchers and industry experts note that AI is not only a consumer of governed data but also a 

tool to enhance data governance itself. AI-powered data governance refers to using technologies 
like machine learning, natural language processing, and automation to improve how data is 

managed and governed (Coherent Solutions, 2024). A systematic review by Tenneti et al. (2024) 
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contrasts traditional vs. AI-driven data governance approaches, concluding that AI offers new 
opportunities to boost productivity in data handling (through automation and real-time analysis) 

while also raising challenges around trust and accountability. AI can automate labor-intensive 

aspects of data management—for example, scanning datasets to detect errors or using algorithms 

to classify data—thus reducing the burden on human data stewards. Gartner has coined the term 
"augmented data management" (ADM) to describe the human-centered application of AI/ML to 

enhance data management processes (Stibo Systems, 2025). In an ADM paradigm, mundane 

tasks of preparing, cleaning, and cataloging data can be handled by "smart" systems that learn 
and improve over time (Stibo Systems, 2025). This not only speeds up data preparation but can 

also improve accuracy by catching issues that humans might overlook. 

 
Several studies stress that effective AI deployment in organizations is intertwined with data 

governance maturity. A 2024 report by the Open Data Institute observes that many AI initiatives 

falter due to lack of standardized data governance, leading to problems such as inconsistent data 

quality, bias, and security gaps (Open Data Institute, 2024). Data quality is repeatedly identified 
as a foundational element—AI models require high-quality, well-labeled data to perform 

optimally, so governance programs must ensure data is accurate, complete, and timely (Retail 

Customer Experience, 2024). Metadata management is another crucial area; as data ecosystems 
grow, having detailed metadata (data about data, such as definitions, lineage, and owners) is key 

to making data discoverable and trustworthy. AI techniques can aid metadata generation by 

automatically tagging data assets and inferring relationships between them (Coherent Solutions, 
2024). Furthermore, the concept of active metadata has emerged—using AI to continuously 

collect and update metadata from various tools in the data stack, enabling dynamic governance 

(Atlan, 2022). 

 

2.1. AI Applications in Data Governance and Management 
 
AI technologies have introduced a suite of applications that directly bolster data governance 

activities in retail. These applications target various facets of governance – from ensuring data 

quality and consistency to safeguarding data privacy and security. Below, we outline key use 

cases where AI is transforming data governance, along with practical examples of how they are 
applied: 

 

 Automated Data Classification and Tagging 
 

Machine learning can automatically categorize data assets (such as databases, documents, 

or images) and tag them with relevant labels based on content and context. This helps 

retailers organize vast data stores (e.g., labeling customer feedback as sentiment data or 
flagging documents that contain personal identifiers) without manual effort (Coherent 

Solutions, 2024). Automated classification ensures that data governance policies (like 

access controls or retention rules) can be applied consistently to the right categories of 
data. 

 

 Data Quality Management 
 

AI-driven data cleaning tools use algorithms to identify anomalies, errors, and duplicates 

in datasets. For instance, an AI system might detect that a product inventory file has 

outlier values or inconsistent formats and either alert data stewards or automatically 
correct the issues. Machine learning models can learn patterns of normal data to better 

spot what “doesn’t fit.” By applying such tools, retailers can continuously monitor and 

improve data quality metrics (accuracy, completeness, consistency) at scale (Coherent 
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Solutions, 2024). One example is using anomaly detection models to find unusual sales 
transaction records that could indicate data entry errors or fraud. 

 

 Predictive Data Governance 
 
Advanced analytics can be used to predict potential data governance issues before they 

escalate. For example, AI models might forecast where data quality might degrade 

(perhaps anticipating seasonal spikes in data volume that historically led to missing 
records) or predict which data tables are likely to violate compliance rules. This allows 

proactive management – fixing data pipelines or adjusting policies in advance (Secoda, 

2025). In practice, a retailer could use predictive models to monitor data feeds from 
stores and alert IT if a feed is likely to fail or produce inconsistent data based on past 

patterns. 

 

 Enhanced Data Discovery and Cataloging 
 

AI can dramatically improve data cataloging by automatically scanning data sources, 

identifying datasets, and extracting metadata. Natural language processing (NLP) can 
even read data definitions or parse database column names to suggest human-friendly 

descriptions. In a large retail enterprise, employees often struggle to find the data they 

need; an AI-powered data catalog addresses this by providing a searchable, up-to-date 
inventory of data assets (Atlan, 2022). For example, an AI data catalog could 

automatically index all tables in a customer database, indicating what attributes they 

contain and how they link to other data – enabling analysts to quickly discover, say, 

which data source contains online vs. in-store purchase data. 
 

 Data Privacy and Security Management 
 
Ensuring customer data privacy is paramount in retail, and AI assists here by identifying 

sensitive information and controlling access. AI tools can scan documents and databases 

to detect personal data (names, addresses, credit card numbers) or even confidential 

business data, then automatically apply encryption or masking policies (Open Data 
Institute, 2024). They can also monitor user access patterns; for instance, AI-based 

security systems learn typical data access behaviors and can flag unusual access or 

potential breaches (similar to fraud detection) (Coherent Solutions, 2024). In e-commerce 
platforms, AI might be used to continuously test the system with synthetic inputs to 

ensure no personal data is leaked through APIs. These capabilities augment governance 

by enforcing privacy rules and protecting against threats in real-time. 
 

 Intelligent Metadata Management 
 

Governance relies on good metadata. AI can generate and maintain metadata by 
extracting it from usage patterns and data itself. For example, by observing queries run 

on a database, an AI system can infer relationships (like table A is frequently joined with 

table B, suggesting a foreign key relationship) and record that as metadata. It can also 
auto-document data lineage (the origin and flow of data) by parsing data transformation 

code or ETL logs (Stibo Systems, 2025). Automated data lineage tracking provides a 

visual map of how data moves from source to report, which is invaluable for impact 
analysis and trust – if a metric on a dashboard looks incorrect, lineage tools help trace 

back to the source of error (Retail Customer Experience, 2024). Retailers like Takealot 

(case study below) have used such automated lineage to greatly reduce the effort in 

troubleshooting broken data pipelines. 



International Journal of Data Mining & Knowledge Management Process (IJDKP), Vol.15, No. 2, March 2025 

93 

 

 Dynamic Policy Enforcement 
 

Traditionally, data governance policies (such as who can access what data) are static and 

manually maintained. AI offers a way to make policy enforcement smarter and more 
adaptive. For instance, rules engines enhanced with AI might adjust data retention 

policies based on usage patterns or new regulations detected. If an AI detects a certain 

dataset contains newly regulated data (say, biometric information), it could automatically 
tighten access controls per compliance requirements (Coherent Solutions, 2024). This 

dynamic adjustment reduces the lag between policy changes and enforcement, ensuring 

governance stays up-to-date with evolving conditions (like new privacy laws or internal 
policy updates). 

 

 Fraud Detection and Anomaly Monitoring 
 
While typically associated with financial monitoring, fraud detection algorithms also 

contribute to data governance by monitoring for anomalous data activities. In a retail 

context, this could mean detecting if someone is attempting to exfiltrate large volumes of 
data (which might indicate an insider threat or hack) or if there are suspicious patterns in 

how data is being entered or modified. AI models (like clustering or neural networks) can 

learn the normal patterns of data transactions and alert on deviations (Deloitte, 2025). 
Integrating these models into data management processes helps govern the data by 

preventing unauthorized or harmful data manipulations. 

 

 Augmented Data Management 
 

Hand-in-hand with specific governance tasks, AI is also streamlining broader data 

management operations in retail. Data management encompasses the end-to-end handling 
of data – from ingestion and storage to processing and analytics delivery. AI-driven 

automation is increasingly applied across this pipeline to reduce manual effort and 

improve efficiency, a paradigm often referred to as Augmented Data Management 

(ADM). ADM leverages AI/ML to not only execute data processes automatically but to 
continually optimize them (Stibo Systems, 2025).In practical terms, one can imagine 

ADM in a retail setting as having an “autopilot” for data operations. For example, 

consider inventory data coming from hundreds of stores and distribution centers. An 
augmented data management system could automatically monitor these data feeds, 

correct minor format issues, merge the data into a centralized warehouse, and even 

generate summary reports – all with minimal human intervention. Routine tasks like data 
integration (combining data from different sources) can be accelerated by AI’s ability to 

match and reconcile schema or detect that “Store ID” in one dataset is the same as “Shop 

Number” in another. Over time, machine learning models improve their matching and 

mapping accuracy, learning from corrections made by data engineers (Coherent 
Solutions, 2024). 

 

 Real-time Data Processing 
 

Retailers increasingly rely on real-time or streaming data (for example, clickstream data 

on an online store or sensor data from smart shelves). AI algorithms can handle real-time 
anomaly detection or routing of data. If an IoT sensor is sending unusual readings, an AI 

system can flag or filter that in milliseconds, whereas manual checks would be too slow 

(Deloitte, 2025). 
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 Master data management (MDM) 
 

Consolidating core business entities like product, customer, and supplier data – benefits 

from AI by entity resolution and deduplication at scale. For instance, AI can determine 

that “Jon Doe” and “Jonathan D.” in two loyalty databases likely refer to the same 
person, even if addresses differ slightly, by learning common data variations. This 

improves the creation of a single customer view, which is crucial for retail 

personalization efforts (Secoda, 2025). 
 

2.2. Enterprise AI Tools and Changing Governance Structures 

 
Aside from the previously noted AI techniques and applications out of scope for this, other 

recent technology innovations across leading cloud and enterprise data platforms brought forth 
new tools APIs integrating AI with data governance processes. One such data governance 

platform with AI-powered capabilities like automated data classification, labeling of sensitive 

data, and lineage tracing across hybrid environments is Microsoft Purview. See also the Purview 

integration with Microsoft 365, Azure Synapse, and Power BI that provides end-to-end visibility 
into structured and unstructured data, while AI services serve as the foundation for metadata 

discovery and compliance rule enforcement (Microsoft Learn, 2025). 
 
With the advent of AI to create data governance models, the underlying foundations must evolve 

from a static policy-driven approach to a context-designed, dynamic governance model. As 

noted in Microsoft's Evolution of Data Governance Principles with AI guide (2024), today's 
governance must also track AI model monitoring policies, ambient policy rules, and explainable 

AI frameworks — none of which are fully part of the standard governance coverage yet. 
 

Moreover, GenAI tools are also transforming metadata governance. Emerging solutions like 
Atlan AI, Collibra’s AI Governance, and Google Data Catalog and Dataplex use GenAI models 

to automatically generate metadata abstracts, apply tags on assets based on semantic intent, or 

even generate friendly descriptions of lineage maps or policy rules to business users. GenAI 
makes governance documentation less dependent on backbend, technical personnel and more 

user-friendly for business consumer-friendly with GenAI enabled platforms. Evidence by 

Deloitte (2025) and the Open Data Institute (2024) supports this, arguing that the future 

development of metadata systems should be informed by the principles of adding AI to metadata 
systems, and emphasizing the necessity of real-time metadata — metadata that, when combined 

with AI-fueled context, is updated continuously — to the modern systems of governance. This 

fits well with Gartner’s vision for augmented data governance, where AI deals with low-level 
work and humans deal with exception cases/steering. 
 

Finally, forward-leaning organizations are embedding model governance into their data 
governance as an end-to-end strategy. This includes metadata about the models (like lineage of 

training data, hyperparameters and metrics used for measuring the performance of the model), 

versioning of the AI systems, and monitoring of the AI over time to ensure that the performance 

aligns with ethical and regulatory requirements. 
 

From amethodology perspective, implementing AI automation in data management requires a 

phased approach. First, organizations identify repetitive, time-consuming tasks in their data 
workflows. Next, they evaluate AI tools or build models targeting those tasks – for example, 

deploying a machine learning model to categorize support tickets that contain data issues or using 

an AI-powered ETL (extract-transform-load) tool that auto-generates data transformation scripts. 
It’s vital to have quality training data and clear success metrics (like reducing data processing 

time by X% or achieving Y% accuracy in automatic data matching). Human oversight remains 
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important in this stage to review AI outputs and handle exceptions. Over time, as confidence in 
the AI’s performance grows, the system can take on more autonomy (Retail Customer 

Experience, 2024). 

 

One reported benefit of ADM in retail is faster data-to-insight cycles. According to 
ThoughtSpot’s Rahul PJ (2024), augmented data management means data is “actively managed 

by systems that seamlessly clean, integrate, and enhance it in real time,” allowing analysts to 

spend less time wrangling data and more on deriving insights (Stibo Systems, 2025). In effect, AI 
becomes an always-on data steward that prepares data continuously, rather than traditional batch 

data preparation that might happen overnight. This continuous preparation is especially useful for 

feeding AI analytics models, which perform best with up-to-date data (Atlan, 2022). 
 

It is also worth noting that AI automation in data management helps enforce governance policies 

by design. For example, if a governance rule stipulates that certain sensitive data must be masked 

before loading into an analytics environment, an automated data pipeline can have that rule 
encoded so it always applies the mask step, as opposed to relying on a developer to remember to 

do so. This concept of policy-as-code combined with AI routines ensures governance is not an 

afterthought but built into the data flow (Open Data Institute, 2024). 

 

3. ETHICAL CONSIDERATIONS & CHALLENGES 

 

 
 
Implementing AI in retail data management and governance brings not only technical 

advancements but also a host of ethical considerations. Retail data often includes sensitive 

personal information (purchase histories, credit card info, demographics), and AI algorithms can 
potentially influence customer experiences in profound ways (product recommendations, 

dynamic pricing, etc.). In this section, we discuss key ethical and compliance challenges – 

privacy, bias, transparency, and regulatory compliance – and how they intersect with data 
governance in the retail AI context. 

 

3.1. Privacy and Data Protection 
 

Consumer privacy is a paramount concern in retail, especially as data collection grows more 

extensive. AI systems intensify this concern because they thrive on detailed data about 

individuals to make predictions or personalize services. Retailers must handle questions such as: 
Are we safeguarding the personal data that feeds our AI models? Are we respecting customer 
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consent and expectations in how their data is used? A robust data governance framework is the 
mechanism to address these questions. It should enforce policies like data minimization (only 

collecting what is needed), access controls (only authorized use of customer data), and data 

retention limits (not keeping data longer than permitted) (Coherent Solutions, 2024). 

 
Regulatory compliance is a key driver here. Laws like the European Union’s General Data 

Protection Regulation (GDPR) and California’s Consumer Privacy Act (CCPA) set strict rules on 

personal data usage. Retailers must know where customer data is stored, ensure they can delete it 
upon request, and prevent unauthorized usage. Data governance helps maintain this oversight, for 

example, by tracking data lineage for personal data (to know everywhere a customer’s data goes) 

and by automating compliance checks (Deloitte, 2025). AI can actually assist in compliance by 
flagging data that might violate privacy rules – e.g., an AI system could scan datasets to detect if 

they contain European customer data and ensure GDPR-related safeguards are applied. 

 

Privacy concerns are not just about compliance and hacks; they also impact customer trust. If 
shoppers feel a retailer is “creepy” in how it uses data or worry their information isn’t safe, it can 

damage the brand. A Talkdesk consumer survey found that 71% of shoppers had never purchased 

a recommended product because it made them feel overly tracked, and over half would consider 
leaving a brand if its AI didn’t handle personal data responsibly (Talkdesk, 2024). These 

perceptions underscore that governance isn’t purely back-office – it’s becoming a competitive 

factor. 
 

3.2. Bias and Fairness 
 
AI algorithms have the potential to inadvertently perpetuate or even amplify biases present in 

data. In retail, bias can manifest in various ways – a product recommendation system might 

consistently suggest different products to men versus women in a way that reinforces stereotypes, 
or a pricing algorithm might unintentionally offer better discounts to certain ZIP codes (which 

could correlate with ethnicity or income) (Hogan Lovells, 2025).One illustrative concern is with 

AI-driven facial recognition in stores for security or personalization. If not carefully managed, 

such systems have been shown to have higher error rates for certain racial groups, leading to 
discrimination (e.g., more false accusations of shoplifting against minorities). Indeed, 53% of 

consumers in one survey believed AI-based facial recognition would lead to more racial 

discrimination in retail (Talkdesk, 2024). This exemplifies why fairness must be a core 
consideration.  

 

Data bias is often the root cause. Retail datasets might underrepresent certain customer segments 

(e.g., a luxury retailer’s data may underrepresent low-income consumers, so an AI might not 
learn preferences for that group). Or historical data on promotions might reflect past prejudices 

(perhaps certain neighborhoods were never targeted for high-end product marketing, so an AI 

learns to do the same) (Secoda, 2025). To counter this, data governance should enforce data 
diversity and representativeness when building AI models.Continuous monitoring is essential 

because bias can creep in over time. AI models might drift as new data comes in. 

 

3.3. Transparency and Explainability 
 

AI systems, especially complex ones like deep learning models, are often “black boxes” – their 
internal logic can be difficult to understand even for experts. In retail scenarios, lack of 

transparency can be problematic. Customers and regulators are increasingly asking for 

explanations: Why did I get this offer? Why was my loan (if a retailer offers financing) denied? 
How do I know this price is fair? From a governance perspective, transparency and explainability 
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are crucial for building trust in AI. They refer to the ability to explain how AI models make 
decisions and to clearly communicate data practices (Deloitte, 2025). 

 

At a basic level, data governance mandates documentation and communication. This extends to 

AI: organizations should document their AI models’ purpose, data sources, and any known 
limitations or biases. Internally, this means when data scientists hand over a model to production, 

they provide an “AI factsheet” (sometimes called model cards) describing it. Externally, some 

retailers choose to be transparent with customers about personalization algorithms. For example, 
a website might have a notice: “Recommended for you based on your browsing history.” Such 

transparency is encouraged by emerging AI ethics principles and might even be required by law 

(GDPR has clauses about the right to an explanation for automated decisions) (Secoda, 2025). 
That kind of insight not only helps the human trust the AI but also possibly glean business 

understanding (Retail Customer Experience, 2024). From the customer perspective, 

explainability and privacy intersect. Shoppers are often uncomfortable if they feel a 

recommendation is too eerily accurate without knowing why. Providing at least a high-level 
explanation (“You bought Y before, so you might like Z”) can alleviate that. Indeed, lack of 

transparency is a driver of mistrust; a survey noted that 60% of consumers avoid AI 

recommendations because they suspect bias or stereotyping in them (Talkdesk, 2024).  

 

3.4. Accountability and Compliance 
 
AI governance is not just about processes and technology – it’s also about people and 

accountability. Who is responsible when an AI makes a wrong decision or causes harm? How do 

organizations ensure there is proper oversight of AI activities? Data governance in the AI era 
must extend the traditional notion of accountability (often handled through data stewardship 

roles) to encompass AI accountability (Deloitte, 2025).One emerging practice is the designation 

of specific roles like an AI ethicist or AI governance officer, or expanding the remit of Chief 
Data Officers to include AI oversight. These roles and related committees ensure that someone is 

evaluating AI projects for ethical risks, compliance, and alignment with company values.   

 

Compliance is the legal dimension of accountability. Beyond privacy laws, there are consumer 
protection regulations, anti-discrimination laws, and industry-specific regulations (for instance, 

credit lending rules if the retailer offers financing). If an AI system’s outcome falls under 

regulated decisions (like lending or insurance sold through retail partnerships), strict compliance 
checks are needed. Even in unregulated areas, general laws like the FTC Act in the US (against 

unfair or deceptive practices) can come into play if an AI does something that could be deemed 

unfair (e.g., manipulating prices individually in a non-transparent way) (Coherent Solutions, 

2024). The FTC has in fact warned businesses that selling or using biased AI could be considered 
an unfair practice. 

 

4. CONCLUSION AND FUTURE DIRECTIONS 
 
AI-powered data management and governance in retail is a rapidly evolving domain, marrying 

the age-old need for accurate, well-governed data with cutting-edge technologies that both use 

data and help manage it. In this chapter, we have seen that AI can significantly enhance data 

governance outcomes – improving data quality, enabling real-time monitoring, automating 
documentation, and more. Retailers like TechStyle and Takealot provide concrete proof that 

investing in such capabilities yields tangible benefits: faster, more confident decision-making and 

efficiency gains that free up resources for innovation. Thus, a central takeaway is that effective 
data governance is both the enabler and the safeguard for retail AI initiatives (Deloitte, 2025). 
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 AI Adoption Intensifies Governance Needs: As retailers increasingly leverage AI, data 
volumes and complexity grow, making robust governance indispensable for ensuring 

data integrity and compliance (Open Data Institute, 2024). Organizations are responding 

by elevating data governance in their strategic priorities and using AI tools to help meet 

these new demands (Secoda, 2025). 
 AI Augments Data Management Tasks: Through techniques like automated 

classification, anomaly detection, and metadata generation, AI can handle many 

governance-related tasks more efficiently than manual methods (Coherent Solutions, 
2024). This augmentation allows for near real-time governance (e.g., instant alerts on 

data issues) and helps companies maintain high data quality and security standards at 

scale. 
 Case Study Success Factors: The examples of TechStyle and Takealot illustrate that 

successful AI-powered governance projects often share factors such as: choosing 

scalable, integration-friendly tools; focusing on solving specific pain points (like data 

discovery or lineage); gaining executive buy-in; and fostering a data culture that values 
collaboration and accountability. 

 Ethics and Compliance Are Non-Negotiable: Privacy, fairness, transparency, and 

accountability emerged as critical considerations. Retailers must embed these values into 
their AI governance programs – for instance, conducting bias audits, ensuring 

explainability of customer-facing AI, and rigorously protecting personal data (Talkdesk, 

2024). Neglecting these can result in legal penalties as well as reputational damage that 
erodes customer trust (Hogan Lovells, 2025). 

 

4.1. Generative AI and Unstructured Data 
 

The rise of generative AI (e.g., ChatGPT-like models) opens new opportunities and challenges 

for retail. These models can generate insights, customer communications, or even synthetic data. 
Governance will need to address how these models are trained (ensuring training data is governed 

and free of problematic content) and how their outputs are monitored (Deloitte, 2025). Moreover, 

generative AI thrives on unstructured data (text, images), which retailers have in abundance 

(reviews, social media, etc.). Governance frameworks must evolve to manage unstructured data 
with the same rigor as structured data. This includes new metadata techniques and classification 

methods for things like image or language content (Coherent Solutions, 2024). 

 

4.2. Self-Orchestrating Governance Systems 
 

Experts predict a shift from today’s semi-automated governance to more self-orchestrating 
systems, where AI not only flags issues but can resolve or adapt to them automatically. For 

instance, in the future, if an AI detects bias creeping into a recommendation model, it might auto-

correct by adjusting the algorithm or seeking additional training data under human-approved 
guidelines (Secoda, 2025). Early versions of this are appearing in tools that auto-tune data quality 

rules or dynamically adjust access policies based on context. This could greatly reduce the 

manual overhead of governance, but it will require robust oversight to ensure AI is making sound 

decisions. Human governance roles will shift more toward supervising AI governors (the 
"human-in-the-loop" remains vital). 

 

4.3. Unified Governance of Data and AI Models 
 

Currently, many organizations treat data governance and AI (or ML) governance somewhat 

separately. We anticipate a convergence where governance programs extend their scope to 
explicitly cover AI models as first-class assets. This means tracking model lineage and metadata 

(similar to data lineage), governing model versions, and ensuring they meet standards before 
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deployment (akin to data quality checks) (Deloitte, 2025). Retailers will likely adopt integrated 
governance platforms that govern data and models in tandem. This is critical for ensuring a 

model is only as good as the data it was trained on – in governance terms, linking model 

governance with data governance closes the loop (Retail Customer Experience, 2024). 

 

4.4. Regulatory Landscape and Standards 
 
We expect more AI-specific regulations, such as the EU AI Act, which will have ripple effects 

globally for any retailer with an international footprint (Hogan Lovells, 2025). Compliance will 

extend beyond data privacy to include requirements around algorithmic transparency, risk 

assessment for AI systems, and possibly certifications (Coherent Solutions, 2024). The industry 
might also converge on standards and best practices for responsible AI (ISO and IEEE are 

working on AI governance standards). Retailers could benefit from these by having clearer 

guidelines to follow and demonstrating adherence to common frameworks to gain consumer trust 
or business partnerships. 

 

4.5. Continuous Education and Ethical Culture 
 

A softer but crucial aspect is the cultivation of a workforce and company culture that understands 

data ethics. Future governance efforts will include regular training for everyone from data 
scientists to marketing managers on the ethical use of AI and data. Retail-specific scenarios (e.g., 

dynamic pricing ethics, inclusive marketing) should be part of this education. Some retailers may 

even involve customers or external ethics advisors to get feedback on AI initiatives, reflecting a 
more stakeholder-inclusive approach to governance (Talkdesk, 2024). 

 
Table: 1 Takeaways for Future Research in Ethical AI & Data Governance in Retail 

 

Research Focus What Needs to Be Explored 
Why It’s Worth 

Investigating 

Real-time Ethical 

Monitoring Systems 

Develop AI tools that monitor ethical 

risks (bias, misuse, non-compliance) as 

they happen, not after 

Enables proactive risk 

detection before harm 

occurs 

Retail-Specific AI 
Governance 

Benchmarks 

Create governance maturity models 

tailored for retail, not general enterprise 

Helps retailers measure 
and improve AI ethics 

practices 

Impact of AI-Driven 

Personalization on 

Consumer Behavior 

Study how AI suggestions shape or 

manipulate shopping habits over time 

Critical for transparency 

and responsible marketing 

Ethics of Dark 

Patterns in AI 

Interfaces 

Investigate how AI might 

unintentionally push users into biased 

decisions (e.g., limited options, 

nudging) 

Prevents manipulation and 

preserves informed 

consumer choice 

Trust Metrics for 

Retail AI Systems 

Design a trust scorecard combining 

explainability, privacy, fairness, and 

reliability for AI systems 

Makes AI performance 

measurable from an ethical 

lens 

Governance of Third-

Party AI Vendors 

Build frameworks to assess and control 

ethical risks when retailers use external 

AI tools 

Ensures retailer 

responsibility doesn’t get 

offloaded or diluted 

Consumer Education 

on AI Use 

Explore how transparency tools (labels, 
opt-outs, summaries) can improve 

public trust 

Helps align governance 
with consumer 

expectations and rights 
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4.6. Future Research Directions: Bridging the Ethical Gap in AI-Driven Data 

Governance 
 

 In this paper, we highlight practical areas for future research to support ethical AI 
adoption in retail data governance on top of the framework proposed: 

 Bias Auditing Techniques: Develop and standardize techniques to identify and mitigate 

data and model bias across retail use cases e.g. pricing, recommendations, 

personalization. 

 Explainability Frameworks: Develop tools that convert AI decisions into understandable 
explanations, especially for customer-facing applications. 

 Synthetic Data Ethics: Analyze risks and governance requirements for the use of AI-

generated (synthetic) data in retail, such as its effects on privacy and model training. 

 Build AI Accountability Procedures: Suggest formalized channels to hold accountable 

AI decisions, including escalation processes when AI does not perform or causes harm to 

the user. 

 Dynamic Consent Models: Investigate how dynamic consent frameworks can be 
integrated into AI, granting users a greater say in how their data shapes their 

experiences. 

 AI Compliance Auditing: Create structures for ongoing compliance, particularly with 

AI regulations that are developing globally (EU AI Act, U.S. Algorithmic 
Accountability Act, etc.) 

 Data representation standards are better on current datasets and benchmarks, create 

datasets and benchmarks for marginalized or underrepresented consumer groups to train, 

e.g., fair models. 
 

REFERENCES 
 
[1] NVIDIA. (2025). "9 Out of 10 Retailers Now Adopting or Piloting AI, Latest NVIDIA Survey 

Finds." NVIDIA Blog. https://blogs.nvidia.com/blog/ai-in-retail-cpg-survey-2025/ 
[2] The Social Shepherd. (2025). "32 Essential AI Statistics You Need to Know in 2025." The Social 

Shepherd. https://thesocialshepherd.com/blog/ai-statistics 

[3] McKinsey & Company. (2025). "AI in the Workplace: A Report for 2025." McKinsey & 

Company. https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/superagency-in-

the-workplace-empowering-people-to-unlock-ais-full-potential-at-work 

[4] Hopsworks. (2025). "How AI Will Redefine Retail in 2025." Hopsworks. 

https://www.hopsworks.ai/post/how-ai-will-redefine-retail-in-2025 

[5] IBM. (2024). "Cost of a Data Breach Report 2024." IBM Security. 

https://www.ibm.com/reports/data-breach 

[6] Statista. (2024). "Global Average Cost of a Data Breach 2024." Statista. 

https://www.statista.com/statistics/987474/global-average-cost-data-breach/ 
[7] Planable. (2025). "77 AI Statistics & Trends to Quote in 2025 + Own Survey Results." Planable. 

https://planable.io/blog/ai-statistics/ 

[8] UpGuard. (2024). "What is the Cost of a Data Breach in 2024?" UpGuard. 

https://www.upguard.com/blog/cost-of-a-data-breach-2024 

[9] PwC. (2025). "2025 AI Business Predictions." PwC. https://www.pwc.com/us/en/tech-effect/ai-

analytics/ai-predictions.html 

[10] Embroker. (2024). "How Much Does a Data Breach Cost in 2024?" Embroker. 

https://www.embroker.com/blog/cost-of-a-data-breach/ 

[11] The Robin Report. (2025). "Retail AI Trends Outlook for 2025." The Robin Report. 

https://therobinreport.com/retail-ai-trends-outlook-for-2025/ 

[12] Field Effect. (2024). "The Real Cost of a Data Breach in 2024." Field Effect. 

https://fieldeffect.com/blog/real-cost-data-breach 
[13] Open Data Institute. (2024). "Understanding Data Governance in AI." Open Data Institute. 

https://www.theodi.org/article/understanding-data-governance-in-ai 



International Journal of Data Mining & Knowledge Management Process (IJDKP), Vol.15, No. 2, March 2025 

101 

[14] Coherent Solutions. (2024). "AI-Powered Data Governance: Implementing Best Practices." 

Coherent Solutions. https://www.coherentsolutions.com/ai-powered-data-governance/ 

[15] Stibo Systems. (2025). "What is Augmented Data Management? (ADM)." Stibo Systems. 

https://www.stibosystems.com/blog/what-is-augmented-data-management 

[16] Secoda. (2025). "AI Data Governance." Secoda. https://www.secoda.co/blog/ai-data-governance 
[17] Atlan. (2022). "Active Metadata: The Key to Modern Data Governance." Atlan. 

https://atlan.com/active-metadata 

[18] Retail Customer Experience. (2024). "Why Retail AI Success Depends on Great Data." Retail 

Customer Experience. https://www.retailcustomerexperience.com/articles/why-retail-ai-success-

depends-on-great-data 

[19] Tenneti, R., Alhassan, I., & Papazafeiropoulou, A. (2024). "Comparative Analysis of Traditional 

and AI-Driven Data Governance: A Systematic Review and Future Directions." Information 

Systems Research. https://doi.org/10.1016/j.isres.2024.03.010 

[20] Zscaler. (2024). "7 Key Takeaways from IBM's Cost of a Data Breach Report 2024." Zscaler. 

https://www.zscaler.com/blogs/product-insights/7-key-takeaways-ibm-s-cost-data-breach-report-

2024 

[21] Business Insider. (2025). "How Daily Harvest is Using AI to Improve Everything from Customer 
Care to Packaging." Business Insider. https://www.businessinsider.com/daily-harvest-implements-

ai-to-improve-meal-delivery-customer-care-2025-2 

[22] Hogan Lovells. (2025). Bias in Retail X Generative AI: Flipping the Narrative. Hogan Lovells. 

https://www.hoganlovells.com 

[23] Talkdesk. (2024). Ethical Considerations of AI in Retail. Talkdesk. https://www.talkdesk.com 

Business Insider. (2025). "How Daily Harvest is Using AI to Improve Everything from Customer 

Care to Packaging." Business Insider. https://www.businessinsider.com/daily-harvest-implements-

ai-to-improve-meal-delivery-customer-care-2025-2 

[24] Microsoft Learn. (2024). "What is Microsoft Purview?" Microsoft Learn. 

https://learn.microsoft.com/en-us/purview/overview 

[25] Google Cloud. (2025). "Data Governance with Google Cloud: AI and Metadata Management." 
Google Cloud. https://cloud.google.com/solutions/data-governance 

[26] Collibra. (2025). "AI-Powered Data Intelligence Platform." Collibra. 

https://www.collibra.com/us/en/platform/ai-governance 


	Abstract
	Artificial intelligence (AI) is transforming the retail industry’s approach to data management and decision-making. This journal explores how AI-powered techniques enhance data governance in retail, ensuring data quality, security, and compliance in a...
	Keywords
	Artificial Intelligence, Data Governance, Retail, Data Management, Data Quality, Ethical AI
	Table: 1 Takeaways for Future Research in Ethical AI & Data Governance in Retail



