Master data management is key to overcoming data quality barriers for AI in manufacturing
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Master Data Management (MDM) stands as a critical cornerstone for the manufacturing sector’s successful adoption and scaling of artificial intelligence (AI) initiatives in 2025, as emphasised by Craig Gravina, Chief Technology Officer at Semarchy. With 75% of companies planning significant investments in AI, the manufacturing industry faces a familiar yet formidable challenge: poor data quality, reported by 98% of businesses as a primary hurdle in their digital transformation.
The manufacturing environment is particularly vulnerable to data fragmentation, with information scattered across ERP, MES, PLM, and SCM systems, often lacking seamless integration. This fragmentation leads to operational inefficiencies such as duplicated records, inconsistent classification, and integration gaps between legacy and modern systems. The impact transcends administrative concerns, directly affecting AI’s performance in areas like spend analytics, demand forecasting, and predictive maintenance. For instance, inaccuracies in supplier data can skew AI-driven procurement insights, while unreliable production data can derail inventory and scheduling algorithms.
MDM offers a strategic approach to unify this dispersed data, creating a single, trusted source of truth across critical domains—product specifications, materials, supplier and vendor details, quality control, and equipment maintenance. This unified data ecosystem enables tighter supply chain coordination, real-time operational visibility, improved product quality oversight, and accurate cost modelling. These foundations are essential not only for operational efficiency but also for robust AI performance, which depends fundamentally on clean, integrated, and consistent data.
The manufacturing sector cannot rely on AI to rectify poor data quality automatically. This misconception, highlighted in industry analysis, underscores the necessity of addressing data governance, cleansing, and integration prior to or alongside AI deployment. AI tools are powerful in identifying patterns, anomalies, and duplicates within datasets but require solid, well-governed data foundations to avoid misleading predictions or faulty decisions. Implementing MDM, complemented by AI-driven data validation and enrichment, helps mitigate risks related to data privacy, bias, and algorithmic transparency, ensuring AI models deliver reliable and explainable results.
In real-world applications, such as a global automotive manufacturer’s predictive maintenance system, MDM's role is crucial. Without standardised machine identifiers and integrated sensor data, AI models could generate false alarms or overlook critical maintenance needs, highlighting the substantial operational and financial risks of poor data management.
Beyond immediate operational gains, effective MDM enhances regulatory compliance, including ISO standards and sustainability reporting, both of growing strategic importance. However, governance remains a key challenge. Although CTOs and CIOs often spearhead AI implementation, there is sometimes a disconnect with executive expectations for measurable financial outcomes. Successful AI-enabled transformation thus requires cross-functional leadership, often involving Chief Data Officers, to centralise governance, standardise KPIs, and drive consistent data practices enterprise-wide.
Manufacturers face multiple systemic issues without MDM, including data silos, scalability bottlenecks, security vulnerabilities, and high solution costs. Integrating ERP, supply chain, and production data on a cloud-based MDM platform, combined with strong data governance policies, can address these challenges while providing scalable, secure data infrastructure needed for AI and digital manufacturing innovations like digital twins and autonomous planning.
As the manufacturing industry accelerates AI adoption, companies that prioritise mastering their data through MDM are positioning themselves to overcome data quality roadblocks effectively and unlock AI’s transformative potential. The discipline of MDM is not a mere IT upgrade but a foundational business transformation enabler that will determine which organisations can confidently harness AI to enhance quality, efficiency, and competitiveness in an increasingly digital manufacturing landscape.
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