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Abgtract: In the dynamic landscape of industrial operatitims effective management of material master détanthe
supply chain is paramount for organizational suscekis study investigates the challenges andisakiissociated with
Material Master Data Management (MMDM) at FLSmi@fELS), a leading supplier in the cement and mirgagtors.
FLS operates within a complex and diverse suppiyrclnvironment, serving global clientele acrossous sectors. The
study aims to understand the impact of MMDM impletaéion on supply chain performance at FLS, speadifi
focusing on performance metrics such as inventamyolver, order fulfillment accuracy, and lead timéuction. The
moderating role of PiLog, an External Service Rdevi(ESP), is explored in this context. Employing@no-qualitative
approach, the study delves into MMDM implementattmough in-depth interviews with 18 FLS employaed 4 PiLog
customers. Thematic analysis reveals that wellémgnted MMDM systems enhance visibility, planneagg inventory
management, leading to improvements in supply clmarformance. Challenges in stakeholder persuaaiuh
infrastructure access are identified as commondmphtation hurdles. PiLog emerges as a crucial ratmte providing
structured frameworks, emphasizing standardizaind,addressing governance challenges. The findimdsrscore the
importance of strategic partnerships between orgéions and ESPs in successfully implementing arglaming
MMDM initiatives. Recommendations include strategfer overcoming infrastructure challenges, levergageSP
expertise, and aligning with best practices in déadization and governance. This study contribtaethe academic
discourse on MMDM implementation and offers pragitinsights for organizations seeking to enhangmplsuchain
performance through meticulous MMDM practices.

1 Introduction overall performance. FLSmidth (FLS), a prominent

In industrial operations, the management of mdterigupplier offering engineering, equipment, and sewito
flows, information flows, and financial flows withithe ~the global cement and mining sectors, operatesirwith
supply chain is the foundation of organizationairbph, notably intricate and diverse supply chain envirenii3].
ensuring a smooth flow of materials, informatiomda Given its expansive operations and extensive rasfge
services from Suppliers to end-users in enhanc'ﬂ'lgev industrial prOdUCtS and services, |nC|Ud|ng Cengmlon,
addition [1]. Supply chain performance (SCP) refers t&lassification, crushing, filtration, and millinghe RBV
how effectively and efficiently a supply chain a¥es its theory underscores MMDM as a crucial resource for
goals, including metrics such as inventory turnpeeder Maintaining supply chain performance and enhancing
fulfilment accuracy, and lead time reduction. Theverall operational performance, thereby reinfaydiS's
Resource-Based View (RBV) theory emphasizes th&Pmpetitive advantagd]. .
organizations can achieve superior competitive aid\ges Inconsistencies or inefficiencies in MMDM can distu
by effectively managing their internal resourcesluiding Procurement, production, and distribution actigitie
material master data (MMDM), alongside their cafiédss  impacting organizational performandg]. The lack of
and competencies [2]. Material master data (MMDMitegrated MMDM practices due to historical mergamsl
consists of critical information related to matésjauch as acquisitions has led to fragmented product infoiomat
specifications, inventory levels, and procuremestaits, Management, disrupting procurement, production, and

which are essential for smooth Supp|y chain Omat'and distribution activities. This disarray manifestgjlﬂlplicate
data records, increased risk of fraud, suboptimadrtory
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control, and reduced operational efficiency, patéidy in  address potential disruptions and reduce their anji®].
FLS's logistics operationgdowever, a critical challenge These challenges not only affect profits but aliseiish
underlying this complexity is the efficient managerhof customer satisfaction and loyalty in the conteximafrket
material master data (MMDM). The relevance of MMDMcompetitiveness [11]. From this standpoint, these
is underscored by the challenges FLS faces in haiming  processes necessitate enhanced logistics service
material master data across its global operatierisn an management alongside an integrated approach, rgergin
RBV perspective, the fragmentation of MMDM due tgorocess integration for assessing satisfaction and
historical mergers and acquisitions represents ssedi identifying potential risks that could hinder thelidery of
opportunity to leverage this strategic resourcediffely, satisfactory logistics services. In this complesrgrio, the
leading to inefficiencies in procurement, productiand importance of thoroughly understanding (MMDM)
distribution activitie46]. implementation and its influence on supply chain
This study addresses the critical challenge of miaga performance applied in logistics becomes a crucial
MMDM within FLS’s complex supply chainrhe absence concern.
of a unified MMDM framework at FLSmidth has led to  This urges the investigation of efficient solusoto
significant inefficiencies insupply chain performance, improve FLS's supply chain efficiency and overall
negatively impacting the company’s competitive edge operational effectiveness. Therefore to improvepbup
the global market. By applying the RBV framewotkist chain performance, companies should implement
research explores how MMDM can be optimized tgustainable methods that reduce logistics expenbés
strengthen FLS’s internal capabilities, resulting iincreasing financial returns, specifically by dexieg lead
enhanced supply chain performance and sustaingohes and boosting inventory turnover. This apphoa!
competitive advantage. The theoretical contributibthis  significantly enhance the profitability of firmsZ]L
study lies in its application of the RBV theoryNMiMDM Implementing robust MMDM practices is akin to
within a complex industrial setting like FLSmidftilinga  administering a precise remedy to the challengesdféy
gap in the literature on how strategic internabrgses, organizations like FLSmidth (FLS) in their supplyain
such as MMDM, can be harnessed to improve supg@inch performance. A well-coordinated MMDM strategy
performancePractically, it guides the implementation ofguarantees the uniformity, precision, and thoroeghrof
MMDM practices that align with FLS’s broadermaterial master data, thereby addressing the
organizational goals, ensuring that the companyanesn inconsistencies and inefficiencies that disruppduphain
competitive in the global market. This study alsteads operations [13]. By establishing clear naming @ntions,
the RBV theory by illustrating how external servicesuch as standardizing the format for product coded,
providers, like PiLog, can moderate the relatiopshicodification standards, like adopting a universatling
between internal resources and competitive advantagystem for materialgs well aglata governance policies,
thereby offering a more comprehensive understanding which include regular audits and data validation
how organizations can optimize their resourcerocedureshelp organizations harmonize their material
management strategies. master data across disparate systems. This fes@ndess
Organizations must diligently monitor and evaluateommunication and collaboration between various
their integration strategies to ensure effectivenasd departments [14,15].
maximize their benefits [7]. Firms must focus on Automation of data cleaning processes and part
developing innovative manufacturing models andescription creation further eliminates manual Esro
accessing capabilities for managing new technofote reducing delays and streamlining supply chain works.
enhance value creation, including financial managgm Through MMDM, organizations can optimize inventory
aspects such as cost and profit [8]. The emphas@&es management, enhance procurement accuracy, and
the necessity of this broad and desglerstanding to gain minimize the risk of errors in production and disttion
economic benefits within the logistics chain [9]. processes [16]. A comprehensive and accurate rakteri
Consequently, the supply chain performance withimaster data repository is crucial for organizatiansiake
FLS are marred by inefficiencies stemming from pooinformed decisions, enhance customer service, atgres
material master data management. Duplicate datadgc a competitive advantage in a highly competitive kaairin
increased risk of fraud, suboptimal inventory cohtand recent years, many organizations have increasingly
reduced operational efficiency have become commdacused on quality as a sustainable competitivaesyy to
challenges in logistics. The complexity of logistic stay ahead [17].
increases the risks faced by enterprises, exptbag to Globally, several approaches have been adopted to
various challenges such as natural disasters, Geogdo tackle material master data management challenggs a
tensions, operational issues, and cybersecuriatbrThis enhance organizational supply chain performance by
highlights the urgent need for stability and relligbacross addressing the primary obstacles organizations vidmem
all levels of logistics. To achieve this, a comgnesive integrating master data to achieve successful MDM
framework is essential for identifying, assessiagd adoption [18]. One prevalent approach involves the
mitigating risks, with a focus on proactive straésgto implementation of standardized data quality frameéwo
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such as ISO 8000. ISO 8000, the international gaddity Moreover, fostering a culture of continuous
standard developed by organizations like PiLogyiges improvement and data stewardship within organinatie
guidelines and best practices for data quality memeent, integral to effective MMDM. Training human capital,
ensuring that material master data adheres to Ilgfobasuppliers, and other stakeholders on the importarice
accepted standards [19]. By aligning with I1ISO 8000nformation management quality, governance, and
organizations can establish a common languagedtar dcompliance encourages proactive data management
quality, enabling seamless data exchange and attegr practices [28]. Defining the distinct contributioaf
across supply chain partners. This standardizatidogistics elements and responsibilities for da¢avardship
promotes interoperability, reduces data discregsnend ensures consistent review, updates, and validation
fosters collaboration, thereby optimizing supplyaich material master data. Regular financial managemadits
performance [20]. and performance metrics enable organizations tgeythe
Moreover, use of technologies such as Machinefficacy of their MMDM initiatives, pinpoint areafr
Learning (ML) and Artificial Intelligence (Al) has enhancement, and adapt strategies accordingly [29].
revolutionized MMDM practices and acts as &ncouraging a culture centered on information flow
transformative force, influencing diverse aspects ananagement and equipping individuals with the etigeer
contemporary society by allowing systems to leand a and tools for proficient material master data managnt
evolve from data [21]. Al-powered algorithms carfosters sustained high logistic information qualifthis
automatically cleanse, enrich, and classify mdten@ster approach optimizes supply chain performance, foser
data, detecting patterns and inconsistencies tigtitrbe enduring operational excellence.
missed by manual processes [22]. These technolagies =~ Meanwhile, MMDM external service providers (ESPs),
only enhance data accuracy but also enable preglictlike PiLog, offer expertise in post-merger data
analytics, allowing organizations to foresee demarthrmonization. PiLog, a global provider established
patterns, optimize inventory levels, and enhangplter 1978, specializes in data cleaning, classification,
relationships. Blockchain technology is anothepiative governance, and material criticality analysis. Ehes
solution that enhances transparency and traceaipilthe providers offer specialized expertise and advartoets
supply chain. By implementing Blockchain-based MMDMailored to the unique challenges faced by orgdioizsa
systems, organizations can create an immutablededo like FLSmidth (FLS). By leveraging their knowledged
material master data transactions, ensuring daggrity  industry best practices, MMDM ESPs help establidiust
and authenticity throughout the supply chain [ZBjis frameworks aligned with international standardshsas
heightened level of transparency reduces the risk 50O 8000, ensuring that material master data isistemt,
counterfeit products, enhances trust between sughalin  accurate, and compliant. For instance, PiLog, atedye
partners, and improves overall supply chain perforte. MMDM ESP, has developed tools and processes contplia
Blockchain-based models can provide a secure amdth ISO 8000 standards, offering services likeadat
transparent record of all supply chain transactiand cleaning, classification, and material criticalinalysis
activities. This transparency allows participaotglentify  [30].

potential issues and inefficiencies, minimize waatel Additionally, MMDM ESPs often provide
delays, and enhance collaboration andophisticated software solutions powered by Al htd
communication [24]. These tools automate data cleaning, classificatom

Additionally, the adoption of cloud-based MMDM enrichment processes, enhancing the accuracy and
solutions has gained traction in recent years. clowcompleteness of material master data. Automatidnaes
platforms offer scalable and flexible MMDM servicesmanual errors, optimizes inventory levels, and owps
allowing organizations to centralize their materi@ster demand forecasting, leading to more efficient nialter
data in secure, easily accessible repositories ten@ flow processes. Standardized data models, as aebiog
emerged as an approach to improving the operatbnsISO 8000, promote interoperability, reduce data
manufacturing organizations [25]. Cloud-based MMDMiliscrepancies, and foster collaboration, enhansugply
systems facilitate real-time data updates, collamm, and chain efficiency and communication across inteamt
data sharing among geographically dispersed teamds @&oundaries among logistics organizations [31].
supply chain partners [26]. The flexibility of tlees  Continuous support and maintenance provided by
solutions enables organizations to adapt swiftly t8IMDM ESPs are instrumental in ensuring the longevit
changing market demands and scale their logistand effectiveness of MMDM implementations. Regular
operations without the constraints of traditionafgremise updates, training sessions, and consultations eempow
systems by facilitating the production flow of \aus items  logistics organizations to adapt swiftly to markbanges.
employed in discrete batch manufacturing processgedy This ongoing support ensures that supply chain
as those found in the aerospace sector [27]. Chasgdd performance remain agile and responsive to dynamic
MMDM solutions enhance supply chain agility, enabli market demands, response to consumer needs endpancin
organizations to respond promptly to market trendsyerall operational efficiency [32,33]. However,
customer demands, and supply chain disruptions. organizations must carefully assess the selected'sES
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solutions and certifications to mitigate concerfmow practices streamline supply chain performance,mopé
logistics data security and confidentiality. Adetgudata inventory management, and enhance operational
protection measures are crucial to maintainingritegyrity  efficiency.
essential to guarantee the safety of the increassegof Furthermore, integrating an external service prewvid
ICT systems across various elements of logistieq. [3 like PiLog, an established player in the field, can
Logistics operations involve the entire process dfignificantly enhance the impact of MMDM
producing and distributing a product or servicegibeing implementation. PiLog, with its expertise in dalkamning,
with the acquisition and flow of raw materials anctlassification, master data governance, and méteria
culminating in the final flow to the ultimate custer [35]. criticality analysis, aligns its services with imational
Therefore Measures for data protection and infaonat data quality standards such as ISO 8000. In todats
security should be implemented throughout all spppldriven  world,  organizations are increasingly
chain activities. The transparency and traceahifitgach acknowledging the crucial importance of Master Data
stage determine the achievable level of secur#y. [3 Management (MDM) and Data Quality for improving
In the competitive landscape of the cement andngini business performance [41].
industries, FLSmidth has emerged as a global leader Considering the challenges faced by FLSmidth in its
providing innovative engineering solutions, equipte supply chain performance and the potential benefits
and services to its clients worldwide. The companybffered by robust MMDM practices, studying how the
expansive growth is evident through its presenamdane management of MDM is implemented as the abilityhef
than 50 offices globally, catering to the demanfishe system to handle huge volumes of data as the kassine
ever-evolving market. FLSmidth's success can lExpands [42], and evaluating the moderating roleibfg
attributed to its dedication to providing sustaieab as an external service provider becomes impergfiveh
productivity to its clientele is attained throughextensive a study can provide valuable insights into enhansupply
range of industrial products and services in itefplio.  chain performance, ensuring data accuracy, commgsse
With expertise in key areas such as centrifugatioand fostering sustainability in FLSmidth's logistic
crushing, milling, and grinding, Tumbling mills areoperations [43]. Additionally, understanding thendsnics
extensively used across various industries fodgmgpbulk  of this implementation within the specific conteat
materials [37]. FLSmidth has demonstrated perfooaanFLSmidth can contribute to broader knowledge irfiesile,
excellence in the sectors it serves. offering practical implications for similar compasiin the
However, alongside its successes, FLSmidth, likeyma engineering and mining sectors.
companies in the engineering and mining sectoxgsfa
challenges inherent to these industries. Fluctgatirp Literaturereview

commodity prices, economic uncertainties in difftre 2 1  Master Data and Master Data Management
regions, and evolving envw_o_nmental regul_atlons eP0S  Master data, as outlined by [44], comprises vitdities
ongoing challenges [38]. Additionally, managinglabgl \yithin an organization, encompassing not just thiities
supply chain in these sectors demands precisidetysa themselves but also their definitions, classifizasi, and
and efficiency. Sustaining uniformity and precision  terminology that serve as the foundation of busines
material master data (MMD), incorporating descap$i  jnformation. Effectively gathering, managing, aritizing
and qualities of all acquired, manufactured, amtl®d  §ata has become a crucial determinant of busingsess
materials is crucial. Material Master Data referall the [45]. These essential reference data, such asititeraers
core information required to manage specific itemthin  chart of accounts, materials, and vendors plaitiaaimole

a supply chain, such as part numbers, descriptiong, preserving transactional integrity, aiding asiy and
technical specifications, and stock codes. Thisa dat ensuring compliance.  Historically, master data

central to logistics processes in a firm’s basforimation management (MDM) evolved alongside advancements in
management system Inadequate management of mategiahnology, transitioning from flat data files entralized
master data can lead to inefficiencies, errors, andmputing systems [46]. Organizations began recingi
disruptions  within the supply chain, impacting thene significance of MDM, storing critical businegata,
company's overall operational performance. It @sultin - including customer information, products, servicasgd
product returns and customer complaints, reduce t@ﬁpplier details [47].

efficiency of supply chain operations, and endartber " Gartner Group's contributions, emphasizing MDM as
level of stock [39,40]. _ both a technical and organizational challenge, tsmbeed

The significance of addressing these challenges #i$e multifaceted nature of MDM [48]. MDM, as a

underscored by the complexity of modern Dbusineggchnology-driven discipline, aims to establishtidit
operations. In this context, the |mplementat|_om/later|al identifiers for data entities like customers, sigms| and
Master Data Management (MMDM) practices becomesyqqycts, facilitating unified data management [4Hje
pivotal. MMDM involves standardizing and centrafigi  core of MDM lies in establishing an authoritatipeecise,
material master data elements, ensuring accuragq singular source of organizational informati@ses
consistency, and completeness. Effective MMD'\'fSO,Sl]. This emphasis on data quality and govereds
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crucial for ensuring supply chain performangarticularly of well-maintained material master data in optimigi

in terms of operational efficiency and agility. TM®M  inventory, understanding material expenditure, and

model outlined by [52] includes content, systemgjltimately, ensuring efficient supply chain perf@amce.

processes, governance, and establishing a strateglee clear articulation of the historical evolutiohMaster

framework for proficient master data management. Data Management (MDM) and its transition from filata
The Resource-Based View (RBV) theory provides fles to centralized computing systems adds deptthé

robust theoretical foundation for understanding howliscussion, establishing a solid foundation for

master data and MDM can serve as valuable resourecgglerstanding the complexities of MDM implementatio

contributing to a firm's competitive advantage. éwating

to RBV, resources that are valuable, rare, ininitand 2.3  Theimpact of MMDM on supply chain

non-substitutable (VRIN) are crucial for sustainiag performance: the moderating role of PiLog
competitive edge. In the context of MDM, accurabel a external service provider
well-maintained master data can be seen as agitratsset PiLog, an external service provider specializing in

that enhances supply chain performance throughiesetr,5ster data management, plays a crucial moderalag
such as inventory turnover, order fulfilment acmy, and i, the implementation of MMDM within organizatiofike
lead time reduction. Previous research has apBBMdt0 £ smidth. Their expertise and tools provide essénti
explore how organizations leverage their data memagt guidance, ensuring that MMDM practices align with
capabilities to achieve superior performance. Rstance, industry standards and best practices. By moderatie
[54] examined the impact of master data managemegisiementation process, PiLog enhances the effautiss
(MDM) on organi;ational performance throggh thesf MMDM in optimizing supply chain performance.
Resource-Based View (RBV) theory. It posited thaf, estigating this moderating role in the context o
accurate master data is a critical resource cte@izet by | smidth is paramount, as it sheds light on hover
value offering the strategic role of MDM in improg  sepyice providers influence the outcome of MMDM
decision-making and operational efficiency. initiatives, shaping the landscape of the supplgirch
Similarly, [55] mvestlgated the impact of mastita _performance within the organization.
management (MDM) in enhancing supply chain — applying the RBV theory, PiLog's involvement can be
performance, employing the Resource-Based View (RBYterpreted as a strategic partnership that enlsatue
theory. The study revealed how effective manageroént ¢,ny's resource base. By providing specialized kiezige
master data can influence_ supply chain efficienog a 59 technology, PiLog augments FLSmidth’s capaslit
effectiveness. The study hl_g.hllghted that weII_-qgmh in managing material master data, thereby contrigub
master data serves as a critical resource, COBIPI  he firm’'s competitive advantage. However, therditare
superior supply chain performance and providing Ras yet to thoroughly examine how such external
competitive edge. _ _ collaborations influence the strategic value of MMD
However, there is a gap in the literature regardi®y s study aims to address this gap by exploring th
specific mechanisms through which MDM contributes !moderating role of PiLog in enhancing the stratégisact
competitive advantage, particularly in the contebdlobal 5 MMDM within ELSmidth's supply chain, using RB\ a
supply chains. This study aims to address this ap j theoretical framework. The study also emphadioes
examining the role of MDM as a strategic resounte ipj og's involvement contributes to performance iostr
enhancing supply chain performance, drawing on thg,cn as lead time reduction, accurate order fuléilit, and

principles of RBV. inventory optimization, critical indicators of supghain
) ) performance
2.2 Material Master Data and MMDM in supply However, while the importance of MMDM and the
chain involvement of external service providers like RiLare

Material master data management (MMDM) focusesighlighted, the critique here lies in the lack splecific
specifically on materials an organization procuressxamples or case studies demonstrating the impiact o
produces, and stocks. Effective MMDM ensure$IMDM, particularly within the context of FLSmidth.
standardized, accurate, and consistent materia) ldging  Providing concrete instances or real-life applmasi of
the foundation for streamlined supply chain opersti MMDM implementation in organizations, especially in
However, challenges in MMDM, especially withincomplex industrial settings like FLSmidth, wouldvha
complex organizations like FLSmidth, require a ragah strengthened the argument. Real-world examples dvoul
approach. Implementing MMDM systems and addressingpt only add credibility to the discussion but atsiter
these challenges have far-reaching implicationsdi@ply practical insights into the challenges faced and th
chain performance. solutions implemented.

The discussion on MMDM provides a comprehensive Furthermore, the moderating role of PiLog as an
overview of its importance within modern businesgxternal service provider is briefly mentioned, ke
operations, especially within the domain of supgin  nuances of their involvement are not elaboratea uigow
management. The authors aptly underline the driteda exactly does PiLog navigate the unique challengesd
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by FLSmidth? What specific tools or strategies eyt frequent or key customers who interact regularlyhwi
employ to moderate the implementation procedBiLog's services.

effectively? These questions remain unansweredyiga

gap in the understanding of PiLog's impact on MMDM3.1.3  Data analysis

within the organization. The data were analyzed using thematic analysighwhi
involved coding interview transcripts and identifgikey
3 Methodology themes related to MMDM and supply chain performance

The research methodology adopted in this studyhe analysis, guided by the Resource-Based View/[RB
specifically focusing on the moderating role of &L theory, focused on how FLS's internal resources,
External Service Provider (ESP), utilized a monoParticularly MMDM, contribute to competitive advage.
qualitative approach. This choice was guided by thedditionally, it explored how PiLog, as an extersatvice
definition of qualitative research provided by [5&hich ~Provider, moderates these performance metricsneitg
describes it as a process of immersing oneselthn tthe RBYV framework to include external factors inaarce
research to gain a deep understanding of the soefiais Management. Patterns in interviewees' perceptidns o
approach is particu|ar|y well-suited for exp|0rirtge PiLOg,S contributions were examined qualitativelg t
nuanced aspects of MMDM implementation, especiall§ssess its moderating role in MMDM implementation.
when considering the moderating influence. Addaibn
the Resource-Based View (RBV) theory, which hightigg 3.1.4  Validity and reliability

the importance of an organization’s internal resesrand ~ Credibility was ensured through triangulation, aifgy
capabilities for achieving competitive advantagetter in-depth interviews with secondary data. Transfiitgb
supports this exploration. was addressed as findings held general applicatit

Despite potential criticisms of subjectivity in MMDM and supply chain performance, with a focustun
qualitative research [54], its appropriatenesgtisr study ~Moderating role of PiLog. Dependability was esttisi
lies in contextualizing MMDM within FLS through in- by rigorously conducting and aligning themes from
depth intervieWS’ Capturing participants‘ persmi and literature with collected data. ObjeCthlty (Comfflablllty)
understanding the moderating role of PiLog. was maintained through open and truthful reporting,

The research questions were exploratory, centering Preventing data misrepresentation [56].

"What" and "How." Therefore, the exploratory apmioa  The research methodology, guided by the research

was deemed necessary following suggestions by T5§. onion, aligned with the study's exploratory nature,

study employed pragmatism; a philosophical approadinphasizing —qualitative insights into ~MMDM

selected to comprehend the implementation of MMBM iimplementation and its influence on supply chain

FLS under the moderating effects introduced by §iLo Performance in FLSmidth, with PiLog explicitly
considered as a key moderating factor.

3.1 Research design

3.11 Unitsof analyss, population, and sampling 4 Results

The study delved into MMDM implementation within4.1 I mpact of Material Master Data
FLS, PiLog, and PiLog's customer base, with a $ipeci Management (MMDM) implementation on
emphasis on PiLog's moderating role. We used piwpos supply chain performance in Flsmidth
sampling to select participants whose data alignidthe The implementaton of MMDM at FLSmidth,

study's objectives, focusing on the impact of Pil®y facilitated by PiLog, has demonstrated several tipesi
MMDM  implementation. Non-probability purposive impacts on supply chain performance, as supporied b
sampling ensured that FLS employees, PiLog Staff, aRBV theory Enhanced visibility, better planning, reduced
PiLog's customers met the study's criteria. A sanspte |ead times, and increased stock availability conted to
of 25 respondents from FLS, 3 from PiLog, and Hifr improved inventory turnover, order fulfiment acaay,
PiLog's customer base was chosen considering thfd lead time reduction, key indicators of supgigin

intricacies and complexities of MMDM. performance. These improvements align with RBV's
assertion that strategic resources like MMDM caviole
312 Datacollection a competitive edge by optimizing internal processes
Data was collected through semi-structured intersie capabilities.
with 18 Strategically selected employees from Fb8 4 However, Cha”enges emerged' particuiarly in

of PiLog's main customers. The selection of employeesnvincing stakeholders of MMDM's value and acaessi
was tactical, focusing on those involved in criticanecessary databases and infrastructure. This @eviat
functions related to material master data managemetighlights a potential gap in the RBV applicatiovhere
(MMDM), such as supply chain management, IT, anghe expected seamless integration of internal ressu
procurement, where they directly influence or mand® (MMDM) was impeded by external factors like
MMDM processes. Similarly, the customers selectetew infrastructure and stakeholder resistance. Thizelmncy
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suggests that while RBV emphasizes the importarfice constraints reveal limitations of RBV, which assusriteat
internal resources, successful implementationr@lgoires internal resource management alone is sufficiemt fo
effective management of external constraints. competitive advantage. This highlights the need to
Standardization, as emphasized by PiLog, signifigan integrate RBV with additional frameworks to accotoit
contributed to improved supply chain performancke T external influences on resource management.
implementation of Master Data Record Manager The study further extends RBV by incorporating the
(MDRM), Structured Text Generation, and Technicamoderating role of external service providers likeog.
Dictionary enhanced content quality and governanc&raditionally, RBV focuses on leveraging internal
which aligns with RBV's focus on leveraging resagdor resources for competitive advantage [58], but gtigly
competitive advantage. Nonetheless, challenges s$hows that external support can enhance the vathese
governance, such as integrating standardizatioctipem resources. PiLog’s structured frameworks and
within existing business structures, emerged aetable standardization practices addressed challenges asich
issue. This finding underscores that while RBV jleg a stakeholder resistance, illustrating that strategic
robust framework for understanding resourc@artnerships are essential for optimizing intemeaburce
management, practical implementation may reveakenefits. This finding offers a more nuanced urntdexding

additional complexities. of RBV, emphasizing the role of external moderaiars
complex organizational settings.
4.2 Themoderating role of PiLog Moreover, the study reveals that RBV alone cannot

PiLog's role as an External Service Provider (Bg#®) fully capture the complexities of MMDM implementati,
instrumental in moderating MMDM implementation atas governance issues also play a crucial role.
FLSmidth. PiLog's structured frameworks and empghasi Integrating Governance Theory with RBV provides a
on standardization were crucial in overcoming @rajes more comprehensive perspective on how internaliress
related to convincing stakeholders and accessimfid governance structures interact to influenceplgup
infrastructure. This supports RBV’s perspective t thechain performance. Practically, the study recomrsend
external support can enhance the value derived frostrategic partnerships with external service pressdto
internal resources, aligning with the theory’s asse that enhance MMDM, particularly in addressing stakeholde
strategic partnerships can optimize resource manage engagement and infrastructure challenges. It alggests

PiLog's focus on governance and process managemeémproving governance frameworks to optimize MMDM
particularly in data cleaning, played a significaneffectiveness and supply chain performance.
moderating role. This involvement addressed sontbeof
governance challenges faced by FLS, enhancing tBe Conclusions
effectiveness of MMDM implementation. The positive  This study highlights the impact of Material Master
impact on visibility, planning, and inventory maeagent  Data Management (MMDM) on supply chain performance
reported by PiLog's customers further supportsRB&  at FLSmidth, with PiLog, an External Service Pravid
theory, demonstrating how effective external motiena (ESP), playing a moderating role. Utilizing the Rase-
can amplify the benefits of internal resources. Based View (RBV) theory, the research frames MMDM a

Unexpectedly, while PiLog's moderation improvedh strategic internal resource that enhances sugipin
MMDM outcomes, some issues persisted, such as stqeérformance and competitive advantage. The study
visibility and planning inefficiencies at FLSmidtihese demonstrates that effective MMDM implementation
challenges indicate that external support alone may improves visibility, planning, and inventory manaugt,
fully address all internal resource managementesssu reinforcing FLS's competitive position. PiLog’s extal
highlighting a potential limitation in applying RBSblely  support further optimizes MMDM, illustrating the
focused on internal resources without considering timportance of strategic partnerships in maximizirigrnal

broader context. resources.
However, the study also identifies limitations with
5 Discussons the RBV framework, particularly in addressing emter

The study’s findings demonstrate that Material Mast challenges like stakeholder persuasion, infrastrect
Data Management (MMDM) at FLSmidth, supported byccess, and governance issues. These limitatiggesu
PiLog, aligns with the Resource-Based View (RB\@dty that RBV alone is insufficient for fully understang the
by enhancing visibility, planning, and inventorycomplexities of MMDM.For future research, integnati
management, leading to improved supply chaiRBV with Governance and Institutional Theories is
performance. According to RBYV, internal resourdés | recommended to address both internal and exteaotrs
MMDM can provide a competitive advantage if effeety ~ affecting MMDM. Governance Theory could explore how
managed [57]. At FLSmidth, the successfuprganizational structures influence resource managg
implementation of MMDM improved key performancewhile Institutional Theory could examine external
metrics, reinforcing this theory. However, challesg pressures. Empirical studies on the long-term tffef
related to stakeholder persuasion and infrastrectuESPs like PiLog are also suggested to refine therdtical
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