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Proposed Research

	Current Proposed Title (20 / 30 words):

	Opportunities and Challenges of Digital Transformation in the Coal Industry:  A Path to Strengthening Competitive Advantage, Enhancing Operational Performance and Supply Chain Management Strategic Research

	 
Background & Context (approx. 500 words)


	Background
In the era of Industry 4.0, enterprises realised the important competition that digital technologies bring to their businesses (e.g. Big Data, IoT, AI)(Busulwa et al., 2022; Calış Duman & Akdemir, 2021; Kagermann, H. et al., 2011; Llopis-Albert et al., 2021). The introduction of digital technologies changes production, service, and management processes to create great value for businesses(Annosi et al., 2021; Guan et al., 2023; Jachimczyk et al., 2021; Rekabi et al., 2023). Digital transformation can improve performance in many ways, such as higher productivity, more efficient management, greater customer satisfaction, increased innovation, and market expansion(Hosseini et al., 2019; Liu et al., 2019). Overall, digital transformation can improve an organisation's dynamic ability to respond to changes in the external environment, especially, the impact of the epidemic on global supply chains (Chowdhury et al., 2022; Fosso Wamba, 2022; Li et al., 2022; Malik et al., 2022; Teece et al., 1997; Vasi et al., 2024). 
[bookmark: _Toc167949101]Impact of digitisation on business performance
From a technological perspective, the study suggests that digital technologies enable firms to quickly respond to market changes while enhancing the reliability and efficiency of supply chains, contributing to sustainable development(Jachimczyk et al., 2021; Zhang, 2024; Zhao et al., 2021). From the organization performance viewpoint, research believe that digital transformation improves business operations and management(Guo & Xu, 2021; Hu et al., 2023; Paul et al., 2022).
[bookmark: _Toc167949102]Influences of digital transformation
Digital transformation is a comprehensive change process that involves technology and organisations working together in an internal and external environment(Birkel & Wehrle, 2024; Tornatzky et al., 1990; Vial, 2019). Technology applications include IoT, big data analytics, artificial intelligence, etc(Birkel & Wehrle, 2024; Jia et al., 2024; Peillon & Dubruc, 2019; Perno et al., 2022). Digital transformation is not just about technology updates, it's more about organisational change(Hansen et al., 2024; Mazur et al., 2019; Peillon & Dubruc, 2019). The importance of human resources in the transformation process cannot be ignored, both for leaders and employees(Aghimien et al., 2020; Hansen et al., 2024; Matsunaga, 2024). Therefore, many studies have investigated the barriers and motivations of digital transformation in various industries with the TOE theory(Agrawal et al., 2019; Birkel & Wehrle, 2024; Feliciano-Cestero et al., 2023; Muhic et al., 2023; Perno et al., 2022; Stentoft et al., 2021).
[bookmark: _Toc167949103]Digital transformation of the Coal Mining industry
To fully transition from conventional to clean energy, the mining industry has introduced the mining3.0-5.0 concept, aimed at increasing resource efficiency, reducing environmental impact, and enhancing safety(Chen et al., 2023; G. Wang et al., 2019; Yang et al., 2023). However, the coal industry's digital transformation continues to face numerous challenges(Young & Rogers, 2019; Zhironkin & Taran, 2023; Zhironkina & Zhironkin, 2023).
Research conceptual framework
Based on TOE and RBV theories, this study explores the challenges and opportunities of digital transformation in the coal industry(Barney, 1991;Tornatzky et al., 1990). It also analyses the role of digital transformation in enhancing the dynamic capabilities of enterprises(Teece et al., 1997). Therefore, TOE, RBV and dynamic capability theory form the theoretical foundation of this study.
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Fig1 The theory of TOE
This project has developed a conceptual framework through literature review and pilot studies to gain a more comprehensive understanding of digital transformation(Grant & Osanloo, 2014; Imenda, 2014; Joseph A. Maxwell, 2013). Technology is a major factor in digital transformation, such as the application of technologies such as IoT, AI, DBA, etc., which help organizations to transform their legacy business models into digital(Blasco-Arcas et al., 2022; Paiola et al., 2022). Organizational roles play an important role in managing change(Cameron, E. & Green, M., 2019). Employee capacity and resistance are also important factors affecting digital transformation(Blanka et al., 2022). A pilot study of coal companies shows that policy support is an important driver of digital transformation(S. Wang et al., 2023).
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Fig 2 Conceptual Framework of DT in Coal mining industry
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Aims and Objectives (approx.. 250 – 500 words)

	Research Aims：
This research aims to explore the impact of technology, organisation, and environment on the digital transformation of the coal mining industry and test how digital transformation impacts its performance. 
Research objectives:
To understand the influencing factors: Identify and understand the internal and external factors that affect the digital transformation of enterprises in the coal industry. 
To assess digital maturity: Assess the digital maturity of enterprises in the coal industry, including technology application, organizational capabilities and cultural adaptability. 
To explore Digital Strategies: Analyze how companies in the coal industry develop and implement digital strategies and how these strategies align with their long-term goals and market needs. 
To test the impact of digital transformation on the performance of companies in the coal industry, including economic, operational and strategic performance.
Research Queastion:
What are the internal and external factors of the digital transformation of companies in the coal industry? 
What are the main challenges and opportunities facing the coal industry in implementing digital transformation? 
How does technology application can positive affect the coal industry to implement DT? 
How does organization performance (eg.employee digital abilities) can positive impact the coal industry to implement DT?
How does DT positive affect of coal mining industry(such as productivity, carbon natural sustainable development).
How does DT positive affect the of supply chain management of coal mining industry.

	
Proposed plan of work including timetable 

	Proposed plan of work

In this section you will need to complete a proposed plan of your work explaining the timeline for key elements of the thesis. This can be set out as a table like below or as a gantt chart (for example)

This plan should indicate that the research will be completed by the end of the fee paying period (the minimum period of candidature.

	Planned Development (e.g. submission of form, completion of chapter, submission of thesis)
	Target Date

	Submission of the proposal form
	Oct.2024

	Literature review, first draft
	Nov.2024

	Literature review, final version
	Jan.2025

	Methodology
	Apr.2025

	Data collection
	July.2025

	Data analysis
	Oct.2025

	Write up Findings and Discussion
	Jan.2026

	Write up conclusion 
	Mar.2026

	Footnotes and references
	April.2026

	Submission of thesis
	April.2026





	Proposed methodology (approx. 500 words):

	Research Paradigm
This research guided by the pragmatism paradigm,vwhichis about finding practical solutions to real-world problems. It focuses on acting responsibly and having a real impact. The key value of research should be guided by practicality, actionability, and real-world impact.(James, W., 2001; Ormerod, 2006).  The reality of digital transformation in the coal industry is shaped by the interaction between technology and organizational behavior(Hansen et al., 2024; Srivastava et al., 2022). Knowledge is gained through a combination of action and reflection. Technology organization， environment（TOE）theory and  Resource-based view（RBV）theory can explain how technology, the organization, and resources work together to drive digital transformation.Therefore, pragmatism is important in helping researchers to understand how research is conducted. Likewise, it is important guidelines on how to solve problems.
Research Methodology 
As a major coal-producing province in China, Shanxi accounts for 30% of the country's total coal output. This study focuses on Shanxi Province and employs a cluster sampling strategy (Bhattacherjee, 2012) to thoroughly investigate the digital transformation of enterprises in China's coal industry, ensuring that the sample is broadly representative and reflects the diversity and transformation process within the industry. 
In this project mixed method is used to deal with research question from practical perspective. The mixed methods approach is a combination of quantitative and qualitative to propose a viable solution(Johnson & Onwuegbuzie, 2004). Mixed research methods are not simply adding together the results of separate qualitative and quantitative studies(Fetters & Freshwater, 2015). The mixed method combines various types of information to provide a more comprehensive understanding of the data while mitigating the limitations of relying on a single approach. Additionally, it facilitates the analysis of different data types and helps build upon previous discoveries(Denscombe, 2008).
Qualitative research emphasizes the significance of human experiences in the research process. Researchers typically gather data directly at the location where participants encounter the issue being studied(John W. Creswell & J. David Creswell, 2023, p. 225).
Quantitative research collects digital data based on an objectivist conception of social reality. It emphasises the relationship of deductive reasoning between theory and research(Bryman & Bell, 2019, p. 75).
Data Collection
For the qualitative method, Semi-structured interviews applied to qualitative research (Seidman, 2019). The interviews are conducted remotely, utilizing software such as WeChat, Zoom, Tencent Meeting, or Teams. During the interviews, the participants are asked to share their personal views and experiences regarding digital transformation. The interviews are conducted in Mandarin Chinese and the content of the interviews is transcribed into English. 窗体顶端
窗体底端
To facilitate the discussion, we introduced participants to the concept of dynamic capabilities and discussed how it guides companies in terms of knowledge and experience regarding digital transformation(Warner & Wäger, 2019).（Building dynamic capabilities for digital transformation: An ongoing process of strategic renewal）Each interview lasts 45 to 60 minutes, is recorded and transcribed, and then shared with the interviewees for a sense check to ensure their views are accurately expressed(King et al., 2019).
A semi-structured interview question guide has been developed to guide the interviews and encourage respondents to focus on describing the factors influencing digital transformation. 
Additional supplementary materials such as company websites, news articles, and videos are utilized to complement the interviews. These data sources provide further detailed information, thereby expanding the scope and depth of the data available for analysis.
The data analysis method for this study involves conducting thematic analysis using Nvivo© 12 software. The main content is identified using software, followed by open coding analysis of content segments. Subsequently, data reduction is employed to aggregate similarities and differences within the cases, forming relevant themes(Maguire & Delahunt, 2017). 
For the quantitative method, based on the literature review and conceptual framework, a questionnaire was developed to explore the impact of digital transformation on the organization and the factors influencing its implementation. Constructing a digital transformation model based on research variables(Ahmed et al., 2022). This study used an online questionnaire to explore the factors affecting digital transformation and its impact on businesses（Fig3）. To ensure the data was accurate and reliable, the questionnaire was improved through a small pilot test. The main study included 100 participants, with 20 participants in the pilot test. Detailed information about the respondent should be taken into account during data collection, including age, educational background, etc(Gupta et al., 2020). SPSS software is used for quantitative data analysis. It allows for descriptive statistics, graphing and correlation testing of data.Modelling and statistical analyses allow for a better understanding of the relationships between variables(Cronk, 2023; Field, 2024; Stockemer, 2019).
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Fig3 steps in survey research(Stockemer, 2019)

	Introductory bibliography:

	Agrawal, P., Narain, R., & Ullah, I. (2019). Analysis of barriers in implementation of digital transformation of supply chain using interpretive structural modelling approach. Journal of Modelling in Management, 15(1), 297–317. DT. https://doi.org/10.1108/JM2-03-2019-0066
Al-Sai, Z. A., Abdullah, R., & Husin, M. H. (2020). Critical Success Factors for Big Data: A Systematic Literature Review. IEEE Access, 8, 118940–118956. https://doi.org/10.1109/ACCESS.2020.3005461
Baabdullah, A. M., Alalwan, A. A., Slade, E. L., Raman, R., & Khatatneh, K. F. (2021). SMEs and artificial intelligence (AI): Antecedents and consequences of AI-based B2B practices. Industrial Marketing Management, 98, 255–270. AI. https://doi.org/10.1016/j.indmarman.2021.09.003
Babina, T., Fedyk, A., He, A., & Hodson, J. (2024). Artificial intelligence, firm growth, and product innovation. Journal of Financial Economics, 151, 103745. https://doi.org/10.1016/j.jfineco.2023.103745
Bagherian, A., Gershon, M., Kumar, S., & Kumar Mishra, M. (2024). Analyzing the relationship between digitalization and energy sustainability: A comprehensive ISM-MICMAC and DEMATEL approach. Expert Systems with Applications, 236, 121193. https://doi.org/10.1016/j.eswa.2023.121193
Baiyere, A., Salmela, H., & Tapanainen, T. (2020). Digital transformation and the new logics of business process management. European Journal of Information Systems, 29(3), 238–259. DT. https://doi.org/10.1080/0960085X.2020.1718007
Barnewold, L. (2019). Digital technology trends and their implementation in the mining industry. In C. Mueller, W. Assibey-Bonsu, E. Baafi, C. Dauber, C. Doran, M. Jerzy Jaszczuk, & O. Nagovitsyn, Mining Goes Digital (1st ed., pp. 9–16). CRC Press. https://doi.org/10.1201/9780429320774-2
Barnewold, L., & Lottermoser, B. G. (2020). Identification of digital technologies and digitalisation trends in the mining industry. International Journal of Mining Science and Technology, 30(6), 747–757. https://doi.org/10.1016/j.ijmst.2020.07.003
Behl, A., Gaur, J., Pereira, V., Yadav, R., & Laker, B. (2022). Role of big data analytics capabilities to improve sustainable competitive advantage of MSME service firms during COVID-19 – A multi-theoretical approach. Journal of Business Research, 148, 378–389. BDA. https://doi.org/10.1016/j.jbusres.2022.05.009
Behl, A., Singh, R., Pereira, V., & Laker, B. (2023). Analysis of Industry 4.0 and circular economy enablers: A step towards resilient sustainable operations management. Technological Forecasting and Social Change, 189, 122363. https://doi.org/10.1016/j.techfore.2023.122363
Blasco-Arcas, L., Lee, H.-H. M., Kastanakis, M. N., Alcañiz, M., & Reyes-Menendez, A. (2022). The role of consumer data in marketing: A research agenda. Journal of Business Research, 146, 436–452. BDA. https://doi.org/10.1016/j.jbusres.2022.03.054
Bordeleau, F.-E., Mosconi, E., & De Santa-Eulalia, L. A. (2020). Business intelligence and analytics value creation in Industry 4.0: A multiple case study in manufacturing medium enterprises. Production Planning & Control, 31(2–3), 173–185. https://doi.org/10.1080/09537287.2019.1631458
Buck, C., Clarke, J., Torres De Oliveira, R., Desouza, K. C., & Maroufkhani, P. (2023). Digital transformation in asset-intensive organisations: The light and the dark side. Journal of Innovation & Knowledge, 8(2), 100335. DT. https://doi.org/10.1016/j.jik.2023.100335
Bzhalava, L., Hassan, S. S., Kaivo-oja, J., Köping Olsson, B., & Imran, J. (2022). Mapping the Wave of Industry Digitalization by Co-Word Analysis: An Exploration of Four Disruptive Industries. International Journal of Innovation and Technology Management, 19(02), 2250001. https://doi.org/10.1142/S0219877022500018
Cadden, T., Weerawardena, J., Cao, G., Duan, Y., & McIvor, R. (2023). Examining the role of big data and marketing analytics in SMEs innovation and competitive advantage: A knowledge integration perspective. Journal of Business Research, 168, 114225. DT. https://doi.org/10.1016/j.jbusres.2023.114225
Caputo, A., Pizzi, S., Pellegrini, M. M., & Dabić, M. (2021). Digitalization and business models: Where are we going? A science map of the field. Journal of Business Research, 123, 489–501. DT. https://doi.org/10.1016/j.jbusres.2020.09.053
Chang, S.-I., Chang, L.-M., & Liao, J.-C. (2020). Risk factors of enterprise internal control under the internet of things governance: A qualitative research approach. Information & Management, 57(6), 103335. AI. https://doi.org/10.1016/j.im.2020.103335
Chatterjee, S., Rana, N. P., Dwivedi, Y. K., & Baabdullah, A. M. (2021). Understanding AI adoption in manufacturing and production firms using an integrated TAM-TOE model. Technological Forecasting and Social Change, 170, 120880. AI. https://doi.org/10.1016/j.techfore.2021.120880
Chen, L., Xie, J., Zhang, X., Deng, J., Ge, S., & Wang, F.-Y. (2023). Mining 5.0: Concept and Framework for Intelligent Mining Systems in CPSS. IEEE Transactions on Intelligent Vehicles, 8(6), 3533–3536. https://doi.org/10.1109/TIV.2023.3285417
Chowdhury, S., Budhwar, P., Dey, P. K., Joel-Edgar, S., & Abadie, A. (2022). AI-employee collaboration and business performance: Integrating knowledge-based view, socio-technical systems and organisational socialisation framework. Journal of Business Research, 144, 31–49. AI. https://doi.org/10.1016/j.jbusres.2022.01.069
Chwiłkowska-Kubala, A., Cyfert, S., Malewska, K., Mierzejewska, K., & Szumowski, W. (2023). The impact of resources on digital transformation in energy sector companies. The role of readiness for digital transformation. Technology in Society, 74, 102315. https://doi.org/10.1016/j.techsoc.2023.102315
Cichosz, M., Wallenburg, C. M., & Knemeyer, A. M. (2020). Digital transformation at logistics service providers: Barriers, success factors and leading practices. The International Journal of Logistics Management, 31(2), 209–238. DT. https://doi.org/10.1108/IJLM-08-2019-0229
Correani, A., De Massis, A., Frattini, F., Petruzzelli, A. M., & Natalicchio, A. (2020). Implementing a Digital Strategy: Learning from the Experience of Three Digital Transformation Projects. California Management Review, 62(4), 37–56. https://doi.org/10.1177/0008125620934864
Costa, A., Presenza, A., & Abbate, T. (2023). Digital transformation in family-owned winery SMEs: An exploratory analysis in the South-Italian context. European Journal of Innovation Management, 26(7), 527–551. https://doi.org/10.1108/EJIM-02-2023-0108
Di Vaio, A., Palladino, R., Hassan, R., & Escobar, O. (2020). Artificial intelligence and business models in the sustainable development goals perspective: A systematic literature review. Journal of Business Research, 121, 283–314. AI. https://doi.org/10.1016/j.jbusres.2020.08.019
Ediriweera, A., & Wiewiora, A. (2021). Barriers and enablers of technology adoption in the mining industry. Resources Policy, 73, 102188. https://doi.org/10.1016/j.resourpol.2021.102188
Fatorachian, H., & Kazemi, H. (2018). A critical investigation of Industry 4.0 in manufacturing: Theoretical operationalisation framework. Production Planning & Control, 29(8), 633–644. DT. https://doi.org/10.1080/09537287.2018.1424960
Favoretto, C., Mendes, G. H. S., Oliveira, M. G., Cauchick-Miguel, P. A., & Coreynen, W. (2022). From servitization to digital servitization: How digitalization transforms companies’ transition towards services. Industrial Marketing Management, 102, 104–121. DT. https://doi.org/10.1016/j.indmarman.2022.01.003
Fernández-Rovira, C., Álvarez Valdés, J., Molleví, G., & Nicolas-Sans, R. (2021). The digital transformation of business. Towards the datafication of the relationship with customers. Technological Forecasting and Social Change, 162, 120339. Digital Transformation. https://doi.org/10.1016/j.techfore.2020.120339
Fosso Wamba, S. (2022). Impact of artificial intelligence assimilation on firm performance: The mediating effects of organizational agility and customer agility. International Journal of Information Management, 67, 102544. AI. https://doi.org/10.1016/j.ijinfomgt.2022.102544
Frankiewicz, B., & Chamorro-Premuzic, T. (2020). Digital Transformation Is About Talent, Not Technology. Harvard Business Review, 6(3), 1–6.
Gong, C., & Ribiere, V. (2021). Developing a unified definition of digital transformation. Technovation, 102, 102217. DT. https://doi.org/10.1016/j.technovation.2020.102217
Gruenhagen, J. H., Cox, S., & Parker, R. (2022). An actor-oriented perspective on innovation systems: Functional analysis of drivers and barriers to innovation and technology adoption in the mining sector. Technology in Society, 68, 101920. https://doi.org/10.1016/j.techsoc.2022.101920
Hanelt, A., Bohnsack, R., Marz, D., & Antunes Marante, C. (2021). A Systematic Review of the Literature on Digital Transformation: Insights and Implications for Strategy and Organizational Change. Journal of Management Studies, 58(5), 1159–1197. Digital Transformation. https://doi.org/10.1111/joms.12639
Hao, X., Wen, S., Li, K., Wu, J., Wu, H., & Hao, Y. (2023). Environmental governance, executive incentive, and enterprise performance: Evidence from Chinese mineral enterprises. Resources Policy, 85, 103858. https://doi.org/10.1016/j.resourpol.2023.103858
He, L., Yuan, D., Ren, L., Huang, M., Zhang, W., & Tan, J. (2023). Evaluation Model Research of Coal Mine Intelligent Construction Based on FDEMATEL-ANP. Sustainability, 15(3), 2238. https://doi.org/10.3390/su15032238
Hermann, A., Gollhardt, T., Cordes, A.-K., Von Lojewski, L., Hartmann, M. P., & Becker, J. (2023). Digital transformation in SMEs: A taxonomy of externally supported digital innovation projects. International Journal of Information Management, 102713. https://doi.org/10.1016/j.ijinfomgt.2023.102713
Horváth, D., & Szabó, R. Zs. (2019). Driving forces and barriers of Industry 4.0: Do multinational and small and medium-sized companies have equal opportunities? Technological Forecasting and Social Change, 146, 119–132. https://doi.org/10.1016/j.techfore.2019.05.021
Jia, J., Xu, Y., & Li, W. (2024). A study on the strategic momentum of SMEs’ digital transformation: Evidence from China. Technological Forecasting and Social Change, 200, 123038. https://doi.org/10.1016/j.techfore.2023.123038
Kagermann, H., Lukas, W.D., & Wahlster, W. (2011). Industrie 4.0: Mit dem Internet der Dinge auf dem Weg zur 4. Industriellen Revolution. VDI Nachrichten, 13(1), 2–3.
Koliousis, I., Al-Surmi, A., & Bashiri, M. (2024). Artificial intelligence and policy making; can small municipalities enable digital transformation? International Journal of Production Economics, 274, 109324. https://doi.org/10.1016/j.ijpe.2024.109324
Kraus, S., Durst, S., Ferreira, J. J., Veiga, P., Kailer, N., & Weinmann, A. (2022). Digital transformation in business and management research: An overview of the current status quo. International Journal of Information Management, 63, 102466. https://doi.org/10.1016/j.ijinfomgt.2021.102466
Lazarenko, Y., Garafonova, O., Marhasova, V., & Tkalenko, N. (2021). Digital Transformation in the Mining Sector: Exploring Global Technology Trends and Managerial Issues. E3S Web of Conferences, 315, 04006. https://doi.org/10.1051/e3sconf/202131504006
Lee, C.-H., Liu, C.-L., Trappey, A. J. C., Mo, J. P. T., & Desouza, K. C. (2021). Understanding digital transformation in advanced manufacturing and engineering: A bibliometric analysis, topic modeling and research trend discovery. Advanced Engineering Informatics, 50, 101428. Digital Transformation. https://doi.org/10.1016/j.aei.2021.101428
Li, F. (2020). The digital transformation of business models in the creative industries: A holistic framework and emerging trends. Technovation, 92–93, 102012. https://doi.org/10.1016/j.technovation.2017.12.004
Li, L., Lin, J., Ouyang, Y., & Luo, X. (Robert). (2022). Evaluating the impact of big data analytics usage on the decision-making quality of organizations. Technological Forecasting and Social Change, 175, 121355. Perfromance. https://doi.org/10.1016/j.techfore.2021.121355
Li, Y., Liu, H., Kim, Y., & Lee, H. Y. (2024). Focus on the impact and predictive analysis of digitalization and green finance on the transformation of mineral and energy companies. Finance Research Letters, 59, 104777. https://doi.org/10.1016/j.frl.2023.104777
Liu, C., Li, H., Tang, Y., Lin, D., & Liu, J. (2019). Next generation integrated smart manufacturing based on big data analytics, reinforced learning, and optimal routes planning methods. International Journal of Computer Integrated Manufacturing, 32(9), Article 9. BDA. https://doi.org/10.1080/0951192X.2019.1636412
Lööw, J. (2022). Understanding technology in mining and its effect on the work environment. Mineral Economics, 35(1), 143–154. https://doi.org/10.1007/s13563-021-00279-y
Lööw, J., Abrahamsson, L., & Johansson, J. (2019). Mining 4.0—The Impact of New Technology from a Work Place Perspective. Mining, Metallurgy & Exploration, 36(4), 701–707. https://doi.org/10.1007/s42461-019-00104-9
Malik, H., Chaudhary, G., & Srivastava, S. (2022). Digital transformation through advances in artificial intelligence and machine learning. Journal of Intelligent & Fuzzy Systems, 42(2), 615–622. ML. https://doi.org/10.3233/JIFS-189787
Maroufkhani, P., Desouza, K. C., Perrons, R. K., & Iranmanesh, M. (2022). Digital transformation in the resource and energy sectors: A systematic review. Resources Policy, 76, 102622. https://doi.org/10.1016/j.resourpol.2022.102622
Matsunaga, M. (2024). Employee Uncertainty Over Digital Transformation: Mechanisms and Solutions. Springer Nature Singapore. https://doi.org/10.1007/978-981-99-8409-1
Mergel, I., Edelmann, N., & Haug, N. (2019). Defining digital transformation: Results from expert interviews. Government Information Quarterly, 36(4), 101385. DT. https://doi.org/10.1016/j.giq.2019.06.002
Michieka, N. M., Graziano, M., Musso, M., & Fouquet, R. (2022). Energy transitions and labor market patterns in the U.S. coal industry. Structural Change and Economic Dynamics, 63, 501–514. https://doi.org/10.1016/j.strueco.2022.07.005
Miklosik, A., & Evans, N. (2020). Impact of Big Data and Machine Learning on Digital Transformation in Marketing: A Literature Review. IEEE Access, 8, 101284–101292. Digital Transformation. https://doi.org/10.1109/ACCESS.2020.2998754
Moghaddam, M., & Nof, S. Y. (2018). Collaborative service-component integration in cloud manufacturing. International Journal of Production Research, 56(1–2), 677–691. Cloud. https://doi.org/10.1080/00207543.2017.1374574
Morakanyane, R., Grace, A., & O’Reilly, P. (2017). Conceptualizing Digital Transformation in Business Organizations: A Systematic Review of Literature. Digital Transformation – From Connecting Things to Transforming Our Lives, 427–443. https://doi.org/10.18690/978-961-286-043-1.30
Muhic, M., Bengtsson, L., & Holmström, J. (2023). Barriers to continuance use of cloud computing: Evidence from two case studies. Information & Management, 60(5), 103792. Cloud. https://doi.org/10.1016/j.im.2023.103792
Oesterreich, T. D., Anton, E., Teuteberg, F., & Dwivedi, Y. K. (2022). The role of the social and technical factors in creating business value from big data analytics: A meta-analysis. Journal of Business Research, 153, 128–149. BDA. https://doi.org/10.1016/j.jbusres.2022.08.028
Paiola, M., Agostini, L., Grandinetti, R., & Nosella, A. (2022). The process of business model innovation driven by IoT: Exploring the case of incumbent SMEs. Industrial Marketing Management, 103, 30–46. Iot. https://doi.org/10.1016/j.indmarman.2022.03.006
Peillon, S., & Dubruc, N. (2019). Barriers to digital servitization in French manufacturing SMEs. Procedia CIRP, 83, 146–150. https://doi.org/10.1016/j.procir.2019.04.008
Pereira, J. L., Belo, O., & Ravesteijn, P. (2018). Special Issue on Big Data and Digital Transformation. Journal of Grid Computing, 16(4), Article 4. DT. https://doi.org/10.1007/s10723-018-9469-8
Perez, C. (2010). Technological revolutions and techno-economic paradigms. Cambridge Journal of Economics, 34(1), 185–202. https://doi.org/10.1093/cje/bep051
Perno, M., Hvam, L., & Haug, A. (2022). Implementation of digital twins in the process industry: A systematic literature review of enablers and barriers. Computers in Industry, 134, 103558. https://doi.org/10.1016/j.compind.2021.103558
Presciuttini, A., & Portioli-Staudacher, A. (2024). Applications of IoT and Advanced Analytics for manufacturing operations: A systematic literature review. Procedia Computer Science, 232, 327–336. https://doi.org/10.1016/j.procs.2024.01.032
Raj, A., Dwivedi, G., Sharma, A., Lopes De Sousa Jabbour, A. B., & Rajak, S. (2020). Barriers to the adoption of industry 4.0 technologies in the manufacturing sector: An inter-country comparative perspective. International Journal of Production Economics, 224, 107546. https://doi.org/10.1016/j.ijpe.2019.107546
Ralston, P., & Blackhurst, J. (2020). Industry 4.0 and resilience in the supply chain: A driver of capability enhancement or capability loss? International Journal of Production Research, 58(16), 5006–5019. Resilience. https://doi.org/10.1080/00207543.2020.1736724
Scuotto, V., Nicotra, M., Del Giudice, M., Krueger, N., & Gregori, G. L. (2021). A microfoundational perspective on SMEs’ growth in the digital transformation era. Journal of Business Research, 129, 382–392. DT. https://doi.org/10.1016/j.jbusres.2021.01.045
Sivarajah, U., Irani, Z., Gupta, S., & Mahroof, K. (2020). Role of big data and social media analytics for business to business sustainability: A participatory web context. Industrial Marketing Management, 86, 163–179. BDA. https://doi.org/10.1016/j.indmarman.2019.04.005
Stentoft, J., Adsbøll Wickstrøm, K., Philipsen, K., & Haug, A. (2021). Drivers and barriers for Industry 4.0 readiness and practice: Empirical evidence from small and medium-sized manufacturers. Production Planning & Control, 32(10), 811–828. https://doi.org/10.1080/09537287.2020.1768318
Tavana, M., Shaabani, A., Raeesi Vanani, I., & Kumar Gangadhari, R. (2022). A Review of Digital Transformation on Supply Chain Process Management Using Text Mining. Processes, 10(5), 842. Digital Transformation. https://doi.org/10.3390/pr10050842
Verhoef, P. C., Broekhuizen, T., Bart, Y., Bhattacharya, A., Qi Dong, J., Fabian, N., & Haenlein, M. (2021). Digital transformation: A multidisciplinary reflection and research agenda. Journal of Business Research, 122, 889–901. Perfromance. https://doi.org/10.1016/j.jbusres.2019.09.022
Vial, G. (2019). Understanding digital transformation: A review and a research agenda. The Journal of Strategic Information Systems, 28(2), 118–144. DT. https://doi.org/10.1016/j.jsis.2019.01.003
Wang, G., Xu, Y., & Ren, H. (2019). Intelligent and ecological coal mining as well as clean utilization technology in China: Review and prospects. International Journal of Mining Science and Technology, 29(2), 161–169. https://doi.org/10.1016/j.ijmst.2018.06.005
Wei, R., & Pardo, C. (2022). Artificial intelligence and SMEs: How can B2B SMEs leverage AI platforms to integrate AI technologies? Industrial Marketing Management, 107, 466–483. Platform. https://doi.org/10.1016/j.indmarman.2022.10.008
Xie, J., Li, S., & Wang, X. (2022). A digital smart product service system and a case study of the mining industry: MSPSS. Advanced Engineering Informatics, 53, 101694. https://doi.org/10.1016/j.aei.2022.101694
Xie, X., Han, Y., Anderson, A., & Ribeiro-Navarrete, S. (2022). Digital platforms and SMEs’ business model innovation: Exploring the mediating mechanisms of capability reconfiguration. International Journal of Information Management, 65, 102513. Platform. https://doi.org/10.1016/j.ijinfomgt.2022.102513
Xu, C., Zhu, S., Yang, B., Miao, B., & Duan, Y. (2023). A Review of Policy Framework Research on Promoting Sustainable Transformation of Digital Innovation. Sustainability, 15(9), 7169. https://doi.org/10.3390/su15097169
Xu, X., Hou, G., & Wang, J. (2022). Research on Digital Transformation Based on Complex Systems: Visualization of Knowledge Maps and Construction of a Theoretical Framework. Sustainability, 14(5), 2683. https://doi.org/10.3390/su14052683
Xu, Y., Wang, L., Xiong, Y., Wang, M., & Xie, X. (2023). Does digital transformation foster corporate social responsibility? Evidence from Chinese mining industry. Journal of Environmental Management, 344, 118646. https://doi.org/10.1016/j.jenvman.2023.118646
Yang, J., Huang, Q., Ge, S., Wang, X., Chen, L., Guo, Y., & Gui, T. (2023). On Intelligent Mining With Parallel Intelligence. IEEE Transactions on Intelligent Vehicles, 8(10), 4296–4300. https://doi.org/10.1109/TIV.2023.3316132
Young, A., & Rogers, P. (2019). A Review of Digital Transformation in Mining. Mining, Metallurgy & Exploration, 36(4), 683–699. https://doi.org/10.1007/s42461-019-00103-w
Yu, W., Zhang, L., & Yang, C. (2023). The impact of the digital economy on enterprise innovation behavior: Based on CiteSpace knowledge graph analysis. Frontiers in Psychology, 14, 1031294. Perfromance. https://doi.org/10.3389/fpsyg.2023.1031294
Zhironkin, S., & Taran, E. (2023). Development of Surface Mining 4.0 in Terms of Technological Shock in Energy Transition: A Review. Energies, 16(9), 3639. https://doi.org/10.3390/en16093639
Zhong, R. Y., Huang, G. Q., Lan, S., Dai, Q. Y., Chen, X., & Zhang, T. (2015). A big data approach for logistics trajectory discovery from RFID-enabled production data. International Journal of Production Economics, 165, 260–272. Iot. https://doi.org/10.1016/j.ijpe.2015.02.014
Zhu, X., Ge, S., & Wang, N. (2021). Digital transformation: A systematic literature review. Computers & Industrial Engineering, 162, 107774. Digital Transformation. https://doi.org/10.1016/j.cie.2021.107774



	Facilities and resources available for the investigation: please indicate if you expect to need any special resources

	In this section you should indicate:

· What facilities you will need access to including libraries, archives, institutions, specialist IT facilities
· Whether you have permission to access the facilities and resources
· Whether you need to travel to access the facilities and resources – where do you need to go, for how long, and how will this be financed
· Whether you will be carrying out fieldwork or interviews and whether you have followed the correct protocols, secured permission and ethical clearance.







Intellectual Property IP
It is anticipated that Intellectual Property (IP) will be produced as a result of this research.
	Tick √

	
	YES
	NO

	Is the IP already subject to a separate agreement with a third party (e.g. employer, sponsor or external funder)? If so please provide details below
	☐	☒
	Is the research dependent upon background IP owned by: 
If so, please provide details below
	UWTSD
☐
	A third party
☐

	Text box will expand




	Tick √

	I understand that:
	YES
	NO

	If any party other than the student is likely to be involved in the development of IP a separate IP agreement will be needed and it may be necessary for the student to assign the IP rights to the University.

	☐	☒
	If there are no third parties involved in the creation of the IP the student is deemed to own the IP, however should the student wish to commercially exploit their IP and require the assistance of the University to do so, they will be required to assign their IP to the University. https://www.uwtsd.ac.uk/iiced/protecting-innovation-and-creativity---intellectual-property/

	☐
	☒



	
Student Signature

	
Signature or Print Name:

	YuDing
	Date:
14th Oct. 2024







Supervisory Team


	Has the student proposed a viable research project that is appropriate for this programme that should be supported by the Institute? 

	
              Supported:  ☐                                                     Not Supported:  ☒





Authorisation

	Director of Studies
	Signature or Print Name:



	Date:

	Institute Manager of Research Degrees

	Signature or Print Name:



	Date:



Once complete, submit this form via the MyTSD Doctoral College Portal at (https://mytsd.uwtsd.ac.uk).


April 2022	1	PG1 Full Research Proposal
image1.png
External Task Environment:

Industry Characteristics and
Market Structure

+ Technology Support
Infrastructure

Government Regulation

Technological Innovation
Decision Making

Technology:

+ Availabilty
+ Characteristics

Organization:

Formal and Informal Linking
Structures

Communication Processes
Size
Slack





image2.png
Numberof
HardwarelSoftware

Percentage of Auto TOE Theory Sustainable Development

Technology Safety Production
Agplcaion

Big data Anlysis
abiltes

Produciive

m i

Work Environment

A

Employee Training

Technology
document

financilsupport
-

punishment





image3.png
Step1

Step2

Step3:

Step.

Step

Determine the purpose and the
design of the study.

2

Constructinga
Survey

Define/select the questions

4

‘Decide upon the population and
sample

Pre-test the questionnaire

ans

Conductthe survey.

it

‘Analyze the data

Conductinga Survey

a

Report theresults

‘Analyzinga Survey





image4.jpeg
S ] Prifysgol Cymru
N{ ¥ Drindod Dew Sant

2" University of Wales
Trinity Baint David




