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1. Introduction of the business problem
NVIDIA has evolved from being a graphics processing unit (GPU) manufacturer to a global leader in accelerated artificial intelligence (AI) and computing infrastructure since its foundation in 1993 (Nvidia.com, 2026). The AI platforms of the organisation include power-generating AI applications, large language models, cloud computing, Hopper and Blackwell architectures, and many more, which are becoming increasingly popular in recent business environments driven by digital technologies. The rapid adoption of generative AI by technology organisations has increased the global demand for NVIDIA's AI chips while making its Data Centre business a primary growth engine of the organisation. In the year 2026, NVIDIA generated revenue of US$215.9 billion, representing a 65% increase, which is primarily driven by strong demand from customers for the Blackwell platform (Yahoo Finance, 2026).
Despite unprecedented demand, which has enhanced the competitive position of NVIDIA, a significant business challenge of meeting the rapidly growing demand for AI chips and at the same time maintaining a sustainable business model has been crucial for the company. It has been identified that the limited manufacturing capacity of semiconductors, geopolitical uncertainty, export restrictions and complex supply chains are responsible for increasing the risk of production and, at the same time constant the timely delivery of AI hardware (Xiong et al., 2025). Alongside that, the deployment and production of AI infrastructure is able to consume a substantial number of raw materials, water and energy, creating increasing pressure from investors, customers and regulators to meet environmental sustainability requirements.
The strategic significance of the issue is evident for NVIDIA as it is important for the organisation to maintain technological leadership, achieve sustainability commitments, and at the same time satisfy the expanding demand of customers. Therefore, understanding the strategy to meet the rising demand for AI chips while maintaining sustainable business practices are important for NVIDIA and is a crucial business research problem. 
[bookmark: _ze9i4bjso2vr][bookmark: _Toc235636247]2. Research aim, objectives and questions
[bookmark: _mken0orcyu9c][bookmark: _Toc235636248]Aim
To evaluate how NVIDIA can meet the growing global demand for AI chips while maintaining a sustainable business model through operational and sustainability strategies along with an effective supply chain
[bookmark: _67mrt77eu05][bookmark: _Toc235636249]Objectives
· To examine various factors influencing the increasing demand for NVIDIA’s AI chips along with operational and sustainability challenges 
· To investigate the current supply chain and sustainability strategy of NVIDIA in balancing the production of AI chips with environmental and business objectives 
· To highlight opportunities for enhancing the capability of NVIDIA to meet the AI demand for the future while supporting long-term sustainable business growth
[bookmark: _qtljc73v36kd][bookmark: _Toc235636250]Research questions
RQ1: What are the key criteria contributing to the increasing demand for AI chips associated with challenges in terms of sustainable performance and the supply chain of NVIDIA? 
RQ2: Why is maintaining sustainability important for NVIDIA along with increasing AI production for meeting the market demand? 
RQ3: How can operational and sustainability strategies of NVIDIA be enhanced to satisfy AI demand for the future by meeting long-term sustainable growth?
[bookmark: _e75xnbfhbi9u][bookmark: _Toc235636251]3. Critical literature review
[bookmark: _gd4suiljdgrx][bookmark: _Toc235636252]Empirical studies
The increasing commercialisation of generative AI has been effective for transforming the semiconductor industry in the process of placing NVIDIA at a critical position of global AI infrastructure. Besides, the widespread adoption of large language models, enterprise AI and cloud AI services has increased the demand for GPUs in a substantial way, which is particularly evident in terms of the Hopper and Blackwell platforms of NVIDIA. Darney (2022) argued in this regard that the demand for AI chips is projected to continue increasing over the next decades. Considering this, TSMC, which is the primary manufacturing partner of NVIDIA, is predicting a strong multi-year expansion in the demand for AI semiconductor chips and at the same time continuing to invest heavily in advanced fabrication facilities as well as packaging technology for supporting the demands of customers like NVIDIA (Nvidia Newsroom, 2025). The organisation is noticed to increase its production capacity in Arizona, Taiwan, Europe and Japan by enhancing its advanced packaging capabilities, which portrays the fact that demand for AI is becoming structural rather than temporary.
It has been suggested by Kim (2022) that the exclusive dependency on increasing product capacity is considered to be insufficient for satisfying market demand. For this, NVIDIA is following a fabless business model by outsourcing semiconductor manufacturing primarily to TSMC, along with depending on other suppliers for memory and networking components and advanced packaging facilities. The effectiveness of NVIDIA's business model is seen to concentrate on innovation but, at the same time, increases the vulnerability of the supply chain. According to Dhiman (2025), shortages in advanced semiconductor manufacturing capacity, geopolitical tension, export restrictions, and limited CoWoS packaging availability have restricted the production of AI chips despite their significant global demand. As a consequence of this, the organisation is facing a significant operational risk in relation to supplier dependency, product scheduling and inventory management. It has been identified that the rising semiconductor manufacturing cost is also responsible for putting additional pressure on profits, along with investment in AI infrastructure continuing to increase globally (Dauvergne, 2022). 
Besides creating economic opportunities, AI technology also requires substantial investment in electricity power, raw materials and water throughout its life cycle. In the words of Morand et al. (2026), the contribution of GPU manufacturing can be seen in resource depletion, electronic waste and carbon emissions, while the operation phase of AI model training is responsible for the majority of life cycle greenhouse gas emissions. In this context, NVIDIA faces challenges in balancing technology upgradation with responsible environmental management. It has been seen that the organisation has responded effectively to these challenges by integrating sustainability into its corporate strategy. NVIDIA is seen to improve their product energy efficiency by utilising new GPU architecture and reducing embodied carbon across its huge AI platforms by almost 24% between HGXB200 and HGX H100 (Nvidia.com, 2025). Along with that, the organisation is continuing to publish independently regarding their verified product carbon footprints. Moreover, the organisation is also prioritising energy-efficient accelerated computing by powering many of the most energy-efficient supercomputers in the world. 
[bookmark: _7fnzyjpc61r][bookmark: _Toc235636253]Theoretical framework
In the process of incorporating Dynamic Capability theory, it can be stated that organisations achieve sustainable competitive advantage in the process of continuous integration and at the same time reconfiguring internal and external resources in line with a rapidly changing business environment (Sun et al., 2024). In the context of NVIDIA, the potential growth of AI demand needs continuous innovation in GPU architecture along with making strategic partnerships with various manufacturing organisations like TSMC, investment in next-generation computing technologies and at the same time supply chain adoption. An appropriate theoretical lens can be provided by dynamic capability to analyse NVIDIA’s responses in terms of technology disruptions and, at the same time, maintaining operational resilience.
The Triple Bottom Line argues in this regard that the success of an organisation should be evaluated by considering environmental, economic and social performance rather than its financial profits alone (Cantele et al., 2024). The challenge of the case study organisation deals with balancing strong financial growth with reduced carbon emissions, responsible supply chain management, stakeholders' expectations of environmental sustainability and, at the same time, improving energy efficiency. Utilising this theoretical framework can be beneficial in enabling evaluation of NVIDIA's business expansion to identify whether it is aligning with its broader sustainability objectives. 
[bookmark: _lu1lnd6elqkl][bookmark: _Toc235636254]Literature gaps and ways to address them
Despite extensive examination of semiconductor competition, innovation and supply chain resilience, some significant research gaps can be seen. Empirical studies have analysed AI chip demands primarily from an economic or technology perspective, and limited research can be seen in the investigation of how semiconductor organisations are balancing environmental sustainability and production expansion. Additionally, existing literature has focused largely on the broader global semiconductor sector, restricting the detailed analysis of NVIDIA’s strategic responses for increasing demand for AI. This has made the overall information related to the company-specific details limited in terms of understanding manufacturing partnerships, supply chain alliances, and sustainability initiatives of NVIDIA. Furthermore, sustainability has been measured by existing literature through energy efficiency or carbon emissions alone in the process of overlooking broader considerations of product manufacturing, stakeholders' expectations and responsible sourcing. 
In order to deal with these gaps, the study has considered a secondary qualitative research approach where the annual report, sustainability report, and industry publications related to NVIDIA are going to be prioritised along with recent academic literature.
[bookmark: _kh2ip2agfc5a][bookmark: _Toc235636255]4. Research methodology and design
[bookmark: _fh0if5lzdixi][bookmark: _Toc235636256]Research approach
The research is going to adopt a qualitative research approach for investigating the strategy of NVIDIA for meeting the growing demand for AI chips while maintaining an effective sustainable business model. The appropriateness of this approach can be seen in interpreting existing evidence in relation to supply chain strategies and operational performance of the firm (Oranga and Matere 2023).
[bookmark: _rfzeve10k400][bookmark: _Toc235636257]Data collection
An exclusive consideration of secondary data collection procedures will be adopted for collecting information from publicly available credible sources (Cheong et al., 2023). Peer-reviewed articles, annual reports, sustainability reports and industry reports are going to be analysed. In addition to this, the recent peer-reviewed journal articles will be prioritised, which are published between 2021 and 2026. Consideration of these sources is beneficial for providing recent comprehensive evidence regarding semiconductor supply chain challenges, demand for AI chips, and sustainability initiatives without collecting primary data (Saunderset al.,2019).
[bookmark: _5g4au3n77r6][bookmark: _Toc235636258]Data analysis
The data will be analysed by utilising a thematic analysis procedure by following a 6-stage process by Braun and Clarke (Naeem et al., 2023). Information collected from the secondary sources will be coded and then organised into key themes. After that, they will be compared with various academy studies, company reports and industry publications. This can be useful for enabling triangulation and, at the same time, the interpretation of evidence. 
[bookmark: _x3pa45kq36cs][bookmark: _Toc235636259]Sampling
Due to the fact that the study is using secondary qualitative data only, purposive sampling is going to be adopted where the sources will be selected depending on their credibility, relevance and recency (Obilor, 2023). In addition to this, recent journal articles and websites have been used to ensure that the findings portray current developments regarding the AI semiconductor industry.
[bookmark: _y1ogi02dqtoj][bookmark: _Toc235636260]Research ethics
A limited number of ethical considerations are prioritised as there is no human participation involved. Therefore, the research is going to maintain academic integrity in the process of accurately representing the original findings of the authors, acknowledging sources by utilising Harvard referencing and avoiding plagiarism. Moreover, only the information which is publicly accessible is going to be used to ensure compliance with the data protection and copyright requirements.
[bookmark: _hui59t6xb4bf][bookmark: _Toc235636261]Reliability and Validity
In terms of enhancing reliability, authoritative sources will be used for collecting data, reducing source bias and enabling cross-verification of findings. Additionally, the validity will be maintained by utilising reputable and recent evidence that is directly relevant to the research aim and objectives. Additionally, triangulating academic literature, company reports, and industry publications is beneficial for improving the overall credibility of the research and at the same time supporting the analysis with robust and evidence-based information in relation to NVIDIA. 
[bookmark: _7swl1ml4xpv0][bookmark: _Toc235636262]5. Business relevance and practical implications
The research can largely support NVIDIA in the process of making informed strategic and operational decisions while identifying ways by which the company can effectively respond to the growing demand for AI chips and at the same time maintain sustainability commitments. Moreover, it will provide insights into the production capacity, supply chain resilience and sustainable business practices, which are crucial for NVIDIA for improving their operational efficiency in the rapidly evolving AI semiconductor industry. 
Considering the overall findings, the research can recommend potential strategies like supplier networks, investing more in energy-efficient chip technology manufacturing, adopting circular economic initiatives, and enhancing collaboration with supply chain partners for minimising the increasing environment to impacts. These are going to be useful for NVIDIA for balancing their business growth and environmental and social responsibilities. 
Conducting this project has been beneficial for me in contributing to my understanding of applied business research, which has helped me to gather knowledge regarding the collection of secondary qualitative data, investigating company reports, academic theories and industry evidence for analysing ideal world business challenges. Further, it has increased my overall ability to critically evaluate, along with developing my practical and evidence-based knowledge for supporting organisational decision-making and sustainability.
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