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1. Research Topic
Manufacturing footprint strategy has become one of the most significant and strategic considerations facing organisations operating within the global marketplace.  Manufacturing footprint refers to the geographical arrangement of production facilities, capability and resources utilised to manufacture and deliver products to customers (Ferdows, 1997).  Decisions taken regarding footprint design influence multiple factors such as operational efficiency, customer responsiveness, resilience, innovative capability and ultimately competitiveness in the market (Slack et al, 2010).
Historically manufacturing organisations favoured centralised production systems characterised by large scale facilities, vertical integration and concentrated technical expertise.  These systems allowed an exploitation of economies of scale, improved asset utilisation across the organisation and in turn reduced production costs (Forman et al, 2025).  Classic examples include Henry Ford’s River Rouge complex in Michigan, which integrated steelmaking, glass production, power generation, component manufacture and final vehicle assembly into a single site (Roe, 2021).  Another notable example is the Krupp industrial complex in Germany, which combined mining, steelmaking and engineering operations inside a highly integrated production network and is frequently cited as an early example of industrial scale vertical integration (Chandler et al, 2009).
These large scale facilities were designed to minimise transaction costs whilst maximising throughput by controlling critical inputs and production processes.  When consolidating manufacturing operations into a small number of facilities, organisations could achieve significant standardisation thus giving further economies of scale benefits (Kinkel, 2012).
However, increased global competition alongside changing customer expectations, accelerating technological change and increasing supply chain complexity are have challenged the assumption that centralisation is always the optimum approach (Christopher, 2022).
The Covid-19 pandemic has further intensified the debate regarding optimum manufacturing footprint design.  The supply chain disruption exposed numerous vulnerabilities associated with concentrated manufacturing networks and long international logistics chains (Ivanov, 2021).  Customer behaviour has also shifted with an expectation for reduced lead times, increased responsiveness and product customisation, which drives organisations to consider their footprint designs and consider decentralised models to be closer to the end customers (Gray et al, 2013).
As a result, organisations increasingly face strategic decisions regarding whether production should remain concentrated within a limited number of facilities, or be distributed across multiple regional locations.  Understanding the relative strengths and weaknesses of each approach is critical for effective operations management.
This research seeks to investigate the comparative effectiveness of centralised and decentralised manufacturing footprints withing global manufacturing organisations, and evaluate their impact on operational performance, customer responsiveness and supply chain resilience.



2. Research Questions, Aims and Objectives
2.1 Research Aim
The primary aim of this research is to evaluate the effectiveness of centralised and decentralised manufacturing footprints within global operations management.  The study seeks to determine which approach delivers superior outcomes in terms of operational performance, customer responsiveness, cost efficiency and supply chain resilience.  As organisations continue to face increasing pressures from global competition, geopolitical risks, supply chain disruptions and changing customer expectations.  Manufacturing footprint decisions become a strategic linchpin of the overall business model.  This research aims to provide a balanced assessment of both approaches and explore whether one model consistently outperforms the other, or whether a hybrid configuration offers increased strategic value.
2.2 Research Objectives
1. To examine the theoretical foundations of both centralised and decentralised manufacturing footprint strategies.
2. To identify the key factors influencing manufacturing footprint decisions.
3. To compare operational performance outcomes associated with centralised and decentralised manufacturing networks.
4. To evaluate the impact of manufacturing footprint strategy on supply chain resilience.
5. To assess the influence of customer proximity on manufacturing effectiveness.
6. To develop recommendations regarding future manufacturing footprint design
2.3 Research Questions
Primary Question : How do centralised and decentralised manufacturing footprints differ in their impact on operational performance within global manufacturing organisations?
Supporting Questions :
1. What factors influence manufacturing footprint decisions?
2. What advantages and disadvantages are associated with centralised manufacturing?
3. What advantages and disadvantages are associated with decentralised manufacturing?
4. How does customer proximity affect manufacturing performance?
5. How does manufacturing footprint strategy influence resilience?
6. Is a hybrid footprint strategy more effective than either extreme?





3. Key Literature, Issues and Debates
3.1 Centralised Manufacturing and resultant economies of scale
The concept of centralised manufacturing originates from traditional operations management theory and pursuing opportunities presented from economies of scale (Hayes et al, 1988).  These efficiencies can contribute to lower cost per unit of production and therefore enhance overall competitiveness, in particular where the industry is capital intensive and suffers high fixed costs such as steelmaking (Porter, 2008).
Research on global manufacturing networks highlights that where specialised capabilities, advanced technologies and technical expertise are facilitates within centralised manufacturing footprint models (Colotla et al, 2003).  By consolidating company resources, organisations can improve knowledge sharing, strengthen systems and increase the rate of innovation.  These are key aspect within sectors where manufacturing excellence and technological differentiation represent key sources of competitive advantage such as the automotive industry.
The relationship between centralisation and operational performance has also been examined when looking at manufacturing network design.  Strategically configured manufacturing networks can increase efficiency alongside a reduction in organisational complexity, giving better coordination across manufacturing activities.   A centralised model often benefits from higher asset utilisation, consistency in scheduling and workforce specialisation which can contribute to overall productivity levels (Miltenburg, 2005).
Highly technological and regulated industries such as semiconductor, aerospace and pharmaceuticals continue to rely heavily on centralised manufacturing models.  This is due to the substantial investments required for advanced equipment, automation and research capabilities.  Within these factors, needing to replicate the production capacity across multiple locations could be economically limiting, making centralisation a more attractive option to balance cost efficiency and maintaining technological leadership. (Srai et al, 2016).
A strategic perspective also gives support to centralisation by supporting organisational learning and continuous improvement.  According to Argote et al (2011), concentrating operational activities can facilitate the development of specialised expertise and therefore improve the knowledge transfer across multiple functions.  In a centralised model the locational proximity of functions such as engineering, production and quality may enhance collaboration and therefore support more effective problem solving contributing to operational excellence.
The economic rationale for maintaining a centralised model is closely linked to economies of scale.  As production volumes increase, fixed costs associated with facilities, equipment and support functions can be distributed across a larger output quantity, reducing the overall cost of good sold per unit.  This principle is key in influencing manufacturing footprint decisions, especially where organisations trade in a global market and require efficiency maximisation to drive competitiveness (Besanko et al, 2018).
Despite the aforementioned advantages, recent literature highlights important limitations associated with highly centralised models.  Research into supply chain resilience suggests that highly concentrated manufacturing into a small number of facilities will increase vulnerability to disruptions (Sheffi, 2020).  Dependence on individual production facilities can expose organisations to operational risks arising from natural disasters, geopolitical instability, labour shortages, cyber threats and transportation disruptions.
Consequently, while centralised manufacturing continues to offer significant economic and operational benefits, contemporary operations management literature increasingly emphasises the importance of balancing efficiency with resilience.  As global uncertainty continues to shape manufacturing strategies, organisations must carefully evaluate the benefits of cost from centralisation against the risks associated with concentrated production networks.
3.2 Decentralised Manufacturing and Flexibility
Alternative perspectives have emerged where it is argued that modern manufacturing companies favour flexibility over scale.  The concept of flexible specialisation proposes that smaller, more responsive networks could out-perform traditional centralised manufacturing networks within the context of a volatile marketplace.  Instead of focus being on cost efficiencies, decentralised manufacturing emphasises responsiveness, adaptability and customer focused operations (Christopher et al, 2017).
Decentralised networks improve adaptability and responsiveness through greater collaboration requirements, regional specialisations and customer proximity.  This type of network design enables organisations to respond more rapidly to changing market conditions and customer requirements.  By distributing manufacturing operations across multiple locations, companies may be better positioned to accommodate fluctuating demand, regional preferences and local regulatory requirements (Lee, 2004). 
Responsiveness has become a larger priority to drive competitiveness within the modern marketplace.  As customer expectations for shorter lead times and increased customisation, organisations may benefit by locating manufacturing operations closer to the end markets (Ivanov et al, 2021).  This approach can reduce transportation distances, improve delivery performance and facilitate a closer relationship between manufacturers and customers.
Mass customisation also further strengthens the argument of decentralisation.  Modern consumers are increasingly demanding products tailored to their specific preferences, requiring manufactures to develop more agile production systems (Tseng et al, 2001).  Decentralised manufacturing networks may support this objective by enabling regional facilities to adapt products and processes relating to local market requirements.  This flexibility can provide a competitive advantage where product innovation and changing consumer preferences are prevalent.
Technological development have also supported the viability of decentralised manufacturing.  Advances in digital technologies, automation, cloud base storage and industry 4.0 systems have improved coordination across geographically separated facilities.  Real time data sharing and integrated information systems enable organisations to maintain visibility and control across multiple sites, whilst preserving operational flexibility (Frank et al, 2019).
Despite the advantages stated, decentralisation often increases organisational complexity.  Operating multiple sites can require duplicated resources, increased management costs and reduced economies of scale.  Additional facilities also require investment in equipment, personnel and infrastructure.  Also to maintain standards across multiple site for to ensure high quality products are manufactured to customer expectations can present significant challenges (Culpan, 1998)
Furthermore, coordination difficulties may arise when production activities are distributed across different regions.  Variations in organisational culture, workforce capabilities, regulatory differences and supplier networks can complicate operational management.  Consequently, whilst decentralisation offers significant benefits in flexibility and responsiveness, organisations must carefully manage the associated complexity and cost brough alongside this strategy.

3.3 Manufacturing Footprint Strategy
Manufacturing footprint strategy concerns the geographical configuration of production assets/sites across a manufacturing network.  Where strategic decisions are required regarding facility location, capacity allocations and operational specialisation are required, manufacturing footprint strategy analyses each aspect to assess the effect on organisational performance (Cheng et al, 2015).  Often the decisions are closely linked to overarching organisational objectives such as cost efficiency, customer service, innovation and ultimately risk management.
Ferdows (1997) proposed that manufacturing facilities can fulfil different strategic roles, including offshore factories, source factories, contributor factories, outpost factories and lead factories.  This framework highlights the value creation possible which is outside the traditional production activities undertaken.  For example, lead factories may contribute more to innovation and development, whilst contributor factories may be positioned to support regional market responsiveness.
The importance of strategic flexibility is becoming more prevalent in recent literature, suggesting organisations are in part moving away from purely cost-driven location decisions and incorporating a balanced approach to gain resilience, customer excellence and innovation capabilities (Hayes, 2006).  This shift is reflective of the growing recognition that manufacturing footprint decisions involve multiple trade-offs rather than a simple high cost vs low cost location analyses.
Recent supply chain disruptions driven by the Covid-19 pandemic and furthermore geopolitical instability globally has accelerated this shift within organisations (Shih, 2020).  Businesses are increasingly evaluating manufacturing footprint strategies with broader criteria including resilience, responsiveness and risk exposures.  Consequently, the footprint design of a manufacturing business has become a central strategic issue within global operations management.
A key debate facing organisations is whether their manufacturing footprints should maximise efficiency or adaptability.  Traditionally, approaches often emphasised coset optimisation through centralisation and global sourcing.  In contrast, contemporary perspectives increasingly advocate for balanced manufacturing networks which are capable of responding to uncertainty and disruptions.  This debate forms a central theme withing manufacturing footprint research and provides an important foundation for the proposed research paper. 


3.4 Globalisation, Offshoring and Regionalisation
The expansion of globalisation during the late twentieth century encouraged many organisations to relocate manufacturing activities to lower-cost countries.  Offshoring strategies were primarily driven by the benefits in labour cost and therefore increased profitability assuming other cost bases remained equal (Gereffi, 2019).  Global improvements in communication technology, transportation infrastructure and international trade agreements facilitated the creating of a globally dispersed manufacturing network.  
This trend continued for several decades where offshoring was considered an effective strategy for reduction of production costs and in turn improved competitiveness.  Many multinational organisations established manufacturing facilities in countries with lower labour costs, favourable energy rates and also simpler regulatory environments.  Furthermore, access to emerging markets was possible due to proximity to a new customer base in the regions.  China is a prime example, changing into a global manufacturing hub due to its extensive industrial capabilities alongside multiple cost advantages for organisations moving in (Dunning, 2003).
However, growing evidence suggests that cost advantages along may no longer justify extensive geographic separation between manufacturing operations and customers.  It has been identified that there is increasing interest for organisations in reshoring and nearshoring initiatives, driving to strategically improve responsiveness and reduce the complexity within the supply chains (Ellram et al, 2013).  Within the traditional offshoring locations in recent years labour costs have increased alongside transportation costs.  Geopolitical uncertainty driven by the Ukraine war and more recently the Iran war are driving factors for businesses trying to avoid disruption due to complexity within global supply chains.
Risks associated with offshoring are becoming more prevalent in the modern marketplace.  Transportation costs, inventory costs, quality concerns and growing geopolitical risks are reducing the benefits traditionally associated with offshore production.  Long supply chains can increase lead times and therefore responsiveness to customers requirements should the require short notice changes (Barbieri et al, 2020).  
Different strategies for organisations can also include regionalisation.  This alternative is a network design that balances global efficiency with local responsiveness by locating production facilities closer to key customer markets (Sturgeon, 2002).  Rather than traditional reliance on a global production hub facility, organisations may establish manufacturing facilities in the region and specifically for the region.
Regionalisation is a strategy that offers several potential advantages.  Shorter supply chains may improve responsiveness, reduced transportation costs and enhance resilience.  Regional facilities can also provide greater flexibility towards local market conditions and regulatory requirements (Strange, 2020).  The distinct disadvantage of regionalisation is a reduction in economies of scale and increased operational complexity, highlighting the ongoing trade-off between efficiency and responsiveness.
The debate around globalisation, offshoring and regionalisation remains highly relevant in global operations management.  Organisations must determine whether traditional cost focused approaches remain appropriate in an environment driven by increased complexity, uncertainty and disruption.

3.5 Supply Chain Resilience
The concept of supply chain resilience has increased substantially following the Covid-19 pandemic and the ensuing disruption created by the global shutdowns (Ivanov, 2021).  Resilience was previously recognised as an important consideration within supply chain management, however recent global geopolitical and medical events have elevated its significance.
Resilience is in reference to the supply chains ability to anticipate, respond and recover from disruptions whilst maintaining operational continuity (Christopher et al, 2004).  Manufacturing footprint design has a significant impact on organisational resilience as geographic concentration can increase vulnerability to localised disruptions.  Consequently, manufacturing footprint configuration has become a critical factor in organisational risk management. 
Resilient manufacturing networks are characterised by redundancy, flexibility and adaptability (Kamalahmadi et al, 2016).  Decentralised manufacturing footprints may enhance resilience by reducing dependence on individual facilities and enabling capacity reallocation to an alternative route during disruption.  If one facility becomes unavailable, like for like capabilities may exist in a different geographical location, and therefore manufacturing requirements transferred reducing impact on customers and business operations.
The Covid-19 pandemic provided numerous examples of supply chain vulnerabilities due to concentrated manufacturing networks.  Factory closures, transportation restrictions, labour shortages and supplier disruptions affected organisations across a multitude of industries.  Many companies experienced difficulties in maintaining production due to dependencies on specific facilities or regions.  Due to these experiences there has been a renewed interest in manufacturing diversification and regionalisation strategies (Miroudot, 2020).
However, resilience is not only achieved through decentralisation.  Excessive decentralisation can introduce large scale complexity and coordination requirements undermining resilience.  Organisations must consider when managing multiple facilities aspects such as effective communication, information sharing and operational coordination become key.
As a result manufacturing footprint decisions must be evaluated through a measure that includes resilience.  Organisations must determine the extent to which additional flexibility and redundancy justify increasing overall operating costs.  This trade-off represents one of the most significant debates within global operations management.

3.6 Customer Proximity
Customer proximity represents another important consideration within manufacturing footprint strategy.  Locating production closer to customer can reduce lead times, improve overall service performance and enhance responsiveness.  Where the marketplace is calling for increased competitiveness, the ability to differentiate with increased responsiveness to customers via proximity of locations can become a competitive advantage (Ketchen et al, 2007).
Market proximity may also improve collaboration between manufacturers and customers, facilitating product customisation and further innovation.  Close interaction with customers can increase organisational knowledge into market trends, product performance and future requirements (Cui et al, 2016).  At the strategic level of the organisation this information can be utilised to support future product developments and also regionalisation planning for future capacity requirements.
Proximity to customers becomes more critical where products have characteristics such as short product life cycle or rapidly changing patterns of demand.  Examples include the food industry, consumer electronics and fashion.  Within these industries long supply chains may reduce responsiveness and increase the risk of inventory obsolescence (Aitken et al, 2003).  Locating the manufacturing facility closer to customers in these cases can improve both operational performance and customer satisfaction.
Furthermore, customer proximity can contribute to sustainability objectives by reducing transportation distances and therefore Co2 emissions related to the product manufacture (Bastas et al, 2018).  As the marketplace strives to meet regulatory targets and to become more sustainable as an organisation, corporate strategy may consider proximity based manufacturing as part of a broader sustainability initiative.
Ultimately, achieving customer proximity will frequently require multiple manufacturing locations which potentially increase operational costs and reduce economies of scale.  Organisations must as part of their overarching manufacturing footprint strategy evaluate the trade-off between increased responsiveness and customer service, against the overall on cost and potential reduction in profitability (Rosenzweig et al, 2003).
The literature suggests that customer proximity should not be considered in isolation but rather as a component of a broader manufacturing footprint strategy.  Effective manufacturing network design requires a fine balance between aspects such as customer proximity and overall on-cost, complexity and operational efficiency.

3.7 Research Gap
Existing literature provides an extensive discussion regarding centralised and decentralised manufacturing individually.  However, relatively few studies directly compart both approaches within contemporary post pandemic operating environments.  Much of the foundational literature was developed during periods characterised by different economic conditions, technological capabilities and supply chain structures in place today.
Furthermore, much of the existing research focuses on cost efficiency or resilience rather than evaluating multiple performance factors simultaneously.  Studies frequently examine individual aspects of manufacturing footprint design such as cost reduction, flexibility or risk management without considering the broader trade-offs involved.  As a result, there remains a limited understanding of how both styles of manufacturing footprints compare across multiple criteria.
The increasing importance of resilience, sustainability, digitalisation and customer expectations have further complicated manufacturing network design.  Organisations now operate withing environments defined by geopolitical issues, supply chain disruptions and changing customer expectations.  Consequently, the traditional assumptions of manufacturing footprint strategy may require reassessment.
This research aims to address this gap by providing a comparative analyses of manufacturing footprint strategies incorporating cost, responsiveness, resilience alongside operational effectiveness.  By examining both centralised and decentralised approaches within the context of global operations management, this study aims to contribute to a more balanced understanding of manufacturing footprint design and support decision making regarding future manufacturing network strategies.






4. Research Paradigm and Methodology
4.1 Research Philosophy
This study adopts a pragmatic research philosophy, as its particularly suited to applied business research where the objective is to generate actionable insights rather than purely theoretical contributions.  Pragmatism allows the researcher to draw on both positivist and interpretivist contributions, selecting methods that best address the problem rather than adhering to a single philosophical stance (Saunders, 2009).  As this research aims to compare centralised and decentralised manufacturing footprint strategies, a pragmatic approach enables the integration of both quantitative and qualitative perspectives to ensure a comprehensive understanding is reached.
From a positivist perspective, elements of this research will focus on measurable outcomes such as cost efficiency, production performance and supply chain responsiveness.  These aspects can be evaluated using structured data and statistical techniques to identify patterns and relationships between the chosen strategy and operational performance.  Positivism assumes the reality is objective and can be measured independently of the researcher, which is important when measuring performance metrics and operational outcomes across differing configurations (Crotty, 1998).
The study will also incorporate interpretivist elements, recognising that organisational decisions are influenced by management perceptions, strategic priorities and contextual factors such as market conditions and current geopolitical risks.  Interpretivism acknowledges that reality is socially constructed and understanding the perspectives of decision makers is essential to grasp the rationale behind centralisation or decentralisation strategies (Lincoln et al, 2018).  This is particularly relevant in global operations management where cultural, institutional and organisational differences can significantly influence choice.
By utilising a combinational approach of these philosophical perspectives, the research will adopt a mixed method orientation within a pragmatic paradigm.  This allows to better evaluate the insights, enhancing the validity and reliability of the findings.  Quantitative data can provide general insights into performance outcomes, while qualitative reasoning supports interpretation of why strategies are adopted and in turn implemented (Creswell et al, 2017)
The choice of pragmatism is also justified by the applied nature of the proposed research.  This study is oriented towards solving real world business problems which can be utilised to drive better decision making via comparative data analyses.  Utilising a purely positivist approach would potentially overlook the complexity within managerial decision making, whilst a purely interpretivist approach may lack generalisability.  Pragmatism bridges this gap by focusing on practical approaches whilst allowing flexibility in research design.
In terms of Ontology, this research adopts a relativist stance, acknowledging that multiple realities exist depending on organisational context and stakeholder perspectives.  Different companies may experience variable outcomes from centralised or decentralised manufacturing strategies based on their industry, scale and strategic objectives.  Therefore, this research does not assume a single universal answer but instead seeks to understand patterns or variations across different cases.
Epistemologically, the study will take a pluralistic approach, recognising that knowledge can be generated through both objective measurement and interpretation.  This aligns with the mixed methods orientation, where quantitative data provides structure comparison, and interpretive reasoning provides contextual understanding.  The integration of these forms of knowledge enhances the research and supports more nuanced conclusions.
Overall, the adoption of a pragmatic research philosophy is appropriate for this study as it supports methodological flexibility, aligns with the applied nature of the study, and enables a comprehensive analyses of both centralised and decentralised manufacturing strategies.  By combining quantitative analyses of company performance data with contextual interpretation, the research aims to generate insights that are both academically rigorous and practically relevant.  This will contribute to the understanding of global operations management and informing strategic decision making.
4.2 Research Approach
An abductive research approach will be adopted.  This approach allows for an evaluation between existing theory and empirical data, enabling the research to explore patterns and relationships while remaining open to new insights.  Rather than strictly testing predefined hypotheses, the study will draw on established theories relating to manufacturing footprint strategy, supply chain management and operations management to guide initial expectations, while also allowing the findings to inform refinements.
Data collected from participants will be analysed to identify patters that align or challenge existing assumptions.  The abductive approach supports both structured analysis and interpretation, enabling the research to develop explanations that have empirical evidence but also contribute to advancing current theory (Dubois et al, 2002).
4.3 Research Design
This study adopts a mixed-methods comparative research design comprising of a quantitative quasi-experimental component mixed with a qualitative interview component.  The quantitative phase compares the naturally occurring groups of organisations operating predominantly in a centralised or decentralised manufacturing footprint, using financial and operational data for comparison.  As organisations cannot be randomly allocated to manufacturing footprint configurations, a quasi-experimental design provides a means of examining differences in operational performance.  The qualitative phase utilises semi-structured interviews with manufacturing leaders to explore the rationale behind their manufacturing footprint decisions, alongside contextual interpretation of the quantitative findings.  Integrating both components enables a more comprehensive understanding of manufacturing footprint strategy, consistent with the pragmatic philosophical stance adopted for this research.
The study will compare performance outcomes across these groups to identify statistically significant differences.  In addition the research will incorporate quantitative analysis of company performance data, including key financial and operational indicators such as production costs, revenue growth, EBIT and return on assets.  This design allows for meaningful comparison while maintaining feasibility as direct experimental manipulation of organisational structure is not possible.


4.4 Data Collection
Quantitative data will be gathered through an online questionnaire designed to support a quasi-experimental comparative analyses between organisations operating centralised and decentralised manufacturing footprints.  The questionnaire will utilise five-point Likert scales to measure perceptions regarding key operational performance indicators, including cost efficiency, customer responsiveness, operational flexibility, supply chain resilience and overall manufacturing effectiveness (Likert, 1932). 
In addition companies financial data will be obtained from publicly available financial reports to evaluate and compare production costs, EBIT, revenue growth and return on assets.  This will be supplemented where necessary with industry databases.  This quantitative component allows structured comparison across groups, supporting quasi-experimental analysis of performance differences across manufacturing footprint strategies.  
To compliment the quantitative data, qualitative data will be collected through semi-structured interviews with selected participants.  These interviews will explore managerial perspectives on manufacturing footprint decisions, trade-offs between centralisation and decentralisation, and contextual factors influencing operational performance.  The qualitative component supports deeper interpretation of the quantitative findings, consistent with the abductive approach that moves between theory and empirical data.
Overall, this mixed-methods design provided both breadth and depth of insight, enabling comparative analysis while taking real world complexity into account.

5. Participants and Data Collection
Target participants will include manufacturing professionals with responsibility for operational decision making.
Potential participants include:
· Plant Managers
· Operations Managers
· Operations Directors
· Vice Presidents of Business Units
Participants will be selected as they possess experience of manufacturing footprint strategy and operational performance.
A target sample size of between 50 – 100 completed questionnaires, 10-15 Semi-structured interviews and 20 -  40 organisations for financial analysis is proposed.  This mixed-method approach enables both quantitative and qualitative insights while remaining achievable within project time constraints.
6. Resource Implications
The proposed research requires minimal financial resources, as most tools and platforms are already available through the researchers organisation.
Primary resources include:
· Survey platform – Company provided
· Statistical software – Company provided
· Literature access – University access
· Participant requirement – LinkedIn and professional networks
As a result, no significant direct financial costs are anticipated for this research.
Time represents the most significant resource commitment.  The project will require the completion of a comprehensive literature review, questionnaire design, participant recruitment, data collection, statistical analyses and dissertation writing.
Access to manufacturing professionals may also represent a practical challenge.  Professional networks, LinkedIn, industry associations and existing internal organisational contacts will be used to facilitate.
7. Timeline 
June 2026 	-  Research proposal development
August 2026	-  Literature review
September 2026	-  Ethics submission and approval
October 2026	-  Literature review completion
November 2026	- Questionnaire design
December 2026	- Pilot questionnaire testing
January 2027	- Data collection
February 2027	- Data collection completion
March 2027	- Data cleansing and statistical analysis
April 2027		- Findings and discussion
May 2027		- Dissertation writing
June 2027		- Review, editing and submission

8. Ethical Considerations
The proposed study will comply with university ethical guidelines and relevant legislation including the UK General Data Protection Regulation (GDPR).
Participation will be entirely voluntary.  All participants will receive a participant information sheet outlining the purpose of the research, expected participation requirements, confidentiality provisions and withdrawal rights.
Informed consent will be obtained prior to data collection.  No personally identifiable information will be collected unless participants choose to provide contact details.  Reponses will be anonymised and reported in an aggregated format.
Given that participants may discuss organisational performance and manufacturing strategy, particular attention will be given to protecting any commercially sensitive information.  Company names will not be disclosed within the final report.
Research data will be stored securely behind password protected systems and retained only for the period required by university policy.
This study is considered to be low risk because participants are not exposed to physical, psychological, financial or reputational harm.  Regardless of this participants will retain the right to withdraw from the study as any stage without consequence.
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