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2. [bookmark: _Toc164418157]Introduction
2.1 [bookmark: _Toc164418158]Research Background
[bookmark: _Toc164418159]Current Industry Background
Graphic Processing Units (GPUs) were originally designed to accelerate the rendering of images on computer screens, particularly in gaming and graphic design applications (Flinders & Smalley, n.d.). Over time, however, GPUs have evolved from mere graphics rendering tools to vital instruments for high-performance parallel computing. This transformation is due to the GPU's capabilities in executing complex algorithms and large-scale data processing, making it indispensable in fields such as AI and deep learning. Training and inference processes in artificial intelligence (AI) and machine learning models demand high computational power. (Reznik et al., 2023) These models often involve large amounts of data and complex mathematical computations, especially during the training phase, which requires extensive iterations and data handling. GPUs meet these demands with their exceptional parallel processing abilities, reducing training times (using CPUs) from weeks or months to hours or days (Budu, 2024).

In this industry, NVIDIA and AMD are two highly influential companies directly competing in high-performance computing, GPUs, and more recently, artificial intelligence (AI) domains (Wang & Lin, 2021). Therefore, this paper will start with these two companies to study technology-driven firms, thereby comparing the importance of strategic management in guiding technological innovation amid intense competition.

NVIDIA, initially known for its graphics processing technology, has gradually expanded its technology applications in gaming, professional visualization, data centers, and the automotive markets (NVIDIA, n.d.). Especially over the last decade, NVIDIA has successfully applied its GPU technology to deep learning and AI, achieving significant market advantages in these rapidly growing fields and reaching a trillion-dollar market value (Burgess, 2020), (Corbyn & Morris, 2023). In the fourth quarter of 2023, NVIDIA held an 80% market share in the Add-In Board (AIB) partner market [33] and 18% in the PC segment [34]. NVIDIA's leadership in the GPU sector can primarily be attributed to the following aspects:

Technological innovation and first-mover advantage: NVIDIA introduced the world's first GPU—GeForce 256 in 1999, marking the birth of the modern GPU (NVIDIA, n.d.).
Early layout in the AI field: The launch of CUDA (Compute Unified Device Architecture) in 2007. CUDA's popularity has enabled more researchers and engineers to use GPUs to accelerate various computationally intensive tasks, particularly in AI and machine learning (1Kg, 2023).

AMD, known for its competitive pricing and innovative processor technology, competes with NVIDIA in the graphics processing domain with its Radeon GPU series (AMD, n.d.) (Otterness & Anderson, 2020). In the fourth quarter of 2023, AMD held a 19% market share in the AIB partner market (Mujtaba, 2024) and 15% in the PC segment (Alsop, 2024). AMD has implemented the following strategies in response to NVIDIA:

Architectural development: AMD launched GPUs based on the new "RDNA" architecture in 2019, designed to offer higher efficiency and performance in gaming and high-performance computing applications. The RDNA architecture provides significant improvements in IPC and energy efficiency compared to the previous GCN architecture.
Competitive pricing strategy: AMD has consistently adopted a competitive pricing strategy, particularly in the mid-to-low-end market, which has helped attract a large number of price-sensitive consumers and gamers, thereby gaining a larger market share in these segments (Salman & Raafat, 2022).
Cross-industry collaboration: AMD's APUs and GPUs have been integrated into Sony's PlayStation 5 (released in 2020) and Microsoft's Xbox Series X (released in 2020) (James, 2023). This collaboration has not only increased the visibility of AMD's products but also helped the company consolidate its position in the gaming market.

It is evident that NVIDIA maintains its leadership position in the GPU sector primarily due to its strong technological innovation capabilities and early strategic layout in the AI field. In contrast, AMD seeks to find its competitive advantage by offering cost-effective products and strengthening partnerships in gaming and data centers, achieving higher market shares than NVIDIA in the AIB market, where NVIDIA dominates with an 80% share.
[bookmark: _Toc164418160]Research Questions:
The main research question of this paper focuses on "For technology-driven enterprises, which is more crucial for competitiveness—technological innovation or strategic management?" To explore this question in depth, this study will select NVIDIA and AMD as case studies, analyzing from the perspectives of strategic management and technological innovation. In terms of strategic management, the research will cover how these two companies formulate market strategies, shape corporate culture, assess financial performance, and implement globalization strategies in a highly competitive market environment. It will also examine how strategic management is used to mitigate risks, grasp industry trends, and rationally plan internal technological development to ensure a favorable position in future market competition. For technological innovation, the study will investigate the companies' research and development investments and consumer feedback on their technology, and analyze how internal technological innovation follows or leads industry technological developments. Through such an analytical framework, this paper aims to deeply understand which aspect brings more significant competitive advantages to technology-driven enterprises.

[bookmark: _Toc164418161]Research Objectives:
For technology-driven enterprises, technology is fundamental, but the impact of strategic management is also critical and often underestimated. In today's highly competitive environment, how enterprises should allocate resources between technological innovation and strategic management is a question that lacks in-depth discussion. Therefore, the purpose of this research is to explore in detail the specific roles and mutual impacts of technological innovation and strategic management in driving the success of technology-driven enterprises. Through this analysis, this study aims to help technology-driven enterprises develop more effective business strategies and decisions, enabling them to maintain a leading position in a competitive market environment.

[bookmark: _Toc164418162]Literary Review
[bookmark: _Toc164418163]Introduction to Technology-Driven Enterprises
Technology-driven companies are those that use technological innovation as a core competitive strength to drive business growth and market expansion (Meier & Meier, 2022). These enterprises heavily rely on research and development (R&D) activities, dedicated to developing new technologies, improving existing products, or creating innovative services to meet market demands and solve complex problems.
Both NVIDIA and AMD are considered technology-driven enterprises, as their business models and strategies heavily depend on continual technological innovation and development. Here are some detailed reasons:
Core Business Relies on Innovation: The core businesses of NVIDIA and AMD, including high-performance computing, Graphics Processing Units (GPUs), and integrated circuits, require continual technological improvements and innovations to maintain their competitiveness in the market. For example, NVIDIA's technological breakthroughs in deep learning, artificial intelligence, and autonomous vehicles have been key drivers of its continuous growth.
Significant R&D Investments: Technology-driven companies typically invest heavily in R&D. Statistics show that both NVIDIA and AMD have invested substantial amounts in R&D to ensure technological leadership. Continuous R&D not only promotes the development of new products but also enhances the performance and efficiency of existing products.
Quick Response to Market Changes: The rapid changes in the technology sector require related enterprises to quickly adapt to new market demands and technological trends. NVIDIA and AMD, through continual technological innovations, can rapidly introduce new products that meet market needs, such as NVIDIA's RTX series GPUs and AMD's Ryzen series CPUs, which are quick responses to market changes.
Technology Leadership: Both NVIDIA and AMD strive to maintain a position of technological leadership. NVIDIA's leadership in GPUs and AI, as well as AMD's competitiveness in the processor and GPU markets, are achieved through continual technological innovation and improvement.
It is worth noting that for technology-driven enterprises, quickly responding to market changes is crucial (WalkMeTM, 2022). This requires not only a certain capability for technological innovation but also correct strategic decisions for implementation (Co-Authored, n.d.). This ensures that the enterprises can maintain a continuous leadership position in their fields, further proving that the research topic is meaningful.
[bookmark: _Toc164418164]Market Strategy
Market strategy is a comprehensive plan aimed at achieving specific market-related objectives, including key elements such as market positioning, product differentiation, and target market selection. In the context of commercializing new technologies, strategic decisions around market segmentation, positioning, and targeting are crucial. These decisions form the pillars of marketing strategies that determine the success of innovative businesses (Vincent, 2016). The company's market strategies will be analyzed from the following three perspectives:

Market Positioning
Market positioning involves establishing a unique image or identity for a product or service in the minds of the target audience relative to competitors. A comprehensive approach is essential for effectively meeting the diverse needs of different market segments. This strategy involves segmenting the market into groups with similar characteristics and tailoring marketing strategies for these groups to achieve better consistency and engagement (Camilleri, 2017).
NVIDIA's main market positioning focuses on two main aspects: High-Performance Computing and Graphics Processing: Its GPUs are widely used to provide high-quality graphics rendering, which is essential for video games, movie production, product design, and more. Artificial Intelligence and Machine Learning: In recent years, NVIDIA, through its CUDA technology platform, has positioned itself as a leader in artificial intelligence and deep learning. Its GPUs' powerful parallel processing capabilities make them ideal for training complex machine learning models and inference. NVIDIA's products are widely used in autonomous vehicles, medical imaging, voice and image recognition, and more.
AMD's main market positioning focuses on two main aspects: High-Performance Computing and Graphics Processing: AMD competes in the gaming, professional graphics, and virtual reality markets with its Radeon series GPUs. These GPUs are widely used in applications ranging from high-end gaming to professional-level graphic design and video editing. Semi-custom and Gaming Console Chips: AMD has a significant presence in the gaming console market, providing custom processors for Sony's PlayStation and Microsoft's Xbox series consoles. This strategy not only solidifies its position in the gaming field but also enhances its visibility and profitability in the overall semiconductor market.
From these observations, it is clear that AMD's deployment in artificial intelligence and deep learning is not its main strategic focus. Given the rigid demand for high-performance GPUs in the artificial intelligence field, AMD's relative lack of emphasis in this area could lead to its relative lag in technological innovation. Therefore, this strategy may affect AMD's competitiveness in the high-end GPU market, especially when compared with companies focused on such technologies, like NVIDIA.

Product Differentiation
Product differentiation is a strategy where businesses distinguish their products from those of competitors in the market (Caves & Williamson, 1985). Product differentiation strategies involve identifying and communicating the unique qualities of a product or company while highlighting the clear differences between that product or company and its competitors. Product differentiation goes hand-in-hand with crafting a strong value proposition so that the product or service is attractive to the target market or audience (Kopp, 2024). In terms of product differentiation, these two companies also differ significantly:

NVIDIA: Especially emphasizes applications in deep learning and artificial intelligence, with its GPU designs mainly optimized for parallel processing and efficient data handling, particularly suitable for AI training and inference work. NVIDIA has also developed the CUDA platform, a programming model and software environment designed specifically for parallel computing, widely used in scientific computing and commercial applications.
AMD: Focuses more on providing solutions that balance performance and cost, such as its Ryzen processors and Radeon GPU product lines, which offer competitive performance while maintaining relatively low costs, very popular among consumers and gamers.
Target Market Selection
Selecting the right target market is crucial for focusing marketing efforts on the market segments most likely to purchase the product (Malhotra et al., 2009), improving the efficiency of marketing expenditures and increasing the chances of success in these segments. During the investigation, we can utilize the market strategies of NVIDIA and AMD and analyze them from a user perspective through survey questionnaires (Weinstein, 2014).
NVIDIA's GPU products are primarily targeted at the high-end market, including professional-level graphics processing, AI computing, and data center needs. NVIDIA meets the demands of these markets by launching GPUs with high performance and large memory capacity.
One of AMD's GPU strategies is to offer products with good value for money, positioned relatively in the mid-to-low end. Its Radeon series GPUs provide competitive performance at reasonable prices, attracting a wide range of gamers and budget-conscious users.
From this, it is evident that NVIDIA's initial market positioning targeted high performance and has been recognized by the market, especially in the fields of artificial intelligence and deep learning, while AMD has focused more on cost-effectiveness, with a large audience consisting of gamers or budget-conscious consumers. The two companies have significantly different strategies in innovation.

[bookmark: _Toc164418165]Technological Innovation
As technology-driven companies, technological innovation can bring significant competitive advantages by changing the basis of competition, breaking the scale rules, and introducing entirely new business models. These innovations typically occur at the intersection of market insights and technological capabilities, and many companies that seize this new competitive environment have adopted fundamentally different strategic development approaches—a technology-driven business strategy (Islam et al., 2019) (hbs, 2022). Both NVIDIA and AMD have significant achievements in technological innovation, maintaining their leadership positions in the GPU industry by continuously pushing the development of new technologies. For example, NVIDIA has launched GPUs with Tensor Cores, which optimize the efficiency and speed of deep learning operations, especially in the training and inference of AI models, significantly improving performance. These chips have always been among the strongest hardware in the artificial intelligence field, and Musk has been purchasing NVIDIA chips for his companies, having already bought 10,000 NVIDIA GPUs for X AI (Mohamed, 2023). AMD is also committed to high-quality GPUs but has not been recognized by the industry, while their high-value products are favored by a broad consumer base. In terms of technological innovation, NVIDIA focuses more on pushing the limits of AI and high-performance computing, while AMD has made significant efforts in offering high-value and highly adaptable products. Through these innovations, both companies have strengthened their market positions and promoted technological progress globally.

[bookmark: _Toc164418166]Globalization Strategy
Globalization increases transnational economic interconnection and eliminates trade barriers, allowing businesses to expand markets beyond national boundaries, creating new growth and profit prospects. However, globalization also brings challenges such as increased competition, cultural differences, and geopolitical risks. Both NVIDIA and AMD are global companies that face globalization challenges, so to succeed in this environment, enterprises must adapt their strategies and operations to effectively address these challenges (Kenton, 2023). Among the most noteworthy are the GPU bans, with the U.S. government implementing a series of export restrictions in 2022 on the sale of high-end GPUs to China and Russia (Edwards, 2022). This move had a direct impact on companies like NVIDIA and AMD, as it limited their ability to sell some products in one of their largest markets. This could affect the companies' sales and global supply chain strategies. To some extent, it will affect these two companies' strategic choices. Starting in October and November 2023, the U.S. government implemented export restrictions on several models of GPUs, including NVIDIA's A100, A800, H100, H800, L40S, L40, RTX 6000 Ada, RTX A6000, and GeForce RTX 4090. These measures aim to prevent this high-performance computing technology from being used for military purposes (Edwards, 2023). But this also further impacts the globalization strategies of these two companies.

[bookmark: _Toc164418167]Research Methods
The article will use a combined qualitative and quantitative approach to analyze in depth the impact of technological innovation and strategic management on technology-driven enterprises (Turner et al., 2016) (Adams et al., 2007). Here is a detailed description of the research methods:
Case Study
Market Strategy: Through document analysis and market reports, study the market positioning and strategic execution of these three companies. Assess how they respond to external market changes and explore the motives and effects behind their market strategies.
Qualitative Analysis:
Innovation Capability: Analyze the companies' innovation journey and current technological developments, discussing how they maintain technological leadership. This part will reference publicly available product information, technology patents, and R&D activity reports (Panetta, 2021).
Quantitative Analysis:
Financial Performance: Using publicly available financial reporting data, analyze and compare the financial conditions and investment returns of NVIDIA and AMD. Pay special attention to the relationship between R&D investment and revenue, profit (Capaldo et al., 2003). Verify the effectiveness of each decision through trend analysis of financial statements. This approach uses quantitative analysis to support the accuracy of qualitative judgments, making the decision-making process more scientific and reliable. Specifically, the major strategic decisions of each company, such as new product launches, market expansions, or technology R&D investments, can be analyzed by observing changes in revenue, profit, and market share following the decision. This can help assess the effectiveness and timeliness of decisions. Examine the relationship between a company's R&D expenditures and new products or technological innovations. Analyze the long-term impact of R&D investments on the company's technological leadership and market competitiveness. For example, how NVIDIA's investments in AI and deep learning have translated into market advantages, and how AMD's innovations in "chipset" architecture have enhanced product competitiveness.
Consumer Satisfaction Survey: Design and implement a survey questionnaire to gather consumer feedback and satisfaction with the technological innovation products of these three companies. By statistically analyzing these data, assess the impact of technological innovation on market success.

[bookmark: _Toc164418168]Data Collection
Secondary Data: Analyze company annual reports, market research reports, and technical white papers.
Primary Data - Survey Questionnaire Design:
Target Group:
The target group includes consumers and technology developers of NVIDIA and AMD products. Considering my background in electronic information in China and the demand for GPUs in this field, my survey will target students and teachers in relevant disciplines within my school, collecting their actual feedback on the products of these three companies. This data will help understand the satisfaction and performance evaluation of these target groups regarding these products.
Questionnaire Content: Includes questions about technological satisfaction, brand loyalty, product usage experience, and the fit of the product with individual usage scenarios. These questions aim to comprehensively collect user feedback on technological products, helping to assess their satisfaction and loyalty to the brand and technology (Divinagracia, 2024).
Example: When using NVIDIA and AMD products for studying artificial intelligence
If on a limited budget, would you choose a lower computational capability NVIDIA product or an AMD product?
Distribution Method: Distribute the survey questionnaire via email and online platforms to ensure broad audience coverage.
[bookmark: _Toc164418169]Analysis Tools and Techniques
Choosing the right analysis tools is crucial for conducting enterprise competitiveness analysis, as these tools help researchers systematically assess and interpret complex market data and competitive dynamics.
[bookmark: _Toc164418170]SWOT Analysis
SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis is a framework used to assess a company's competitive position and formulate strategic planning. SWOT analysis evaluates internal and external factors, as well as current and future potential (Kenton, 2023). SWOT analysis can be used to assess NVIDIA and AMD in terms of technological innovation strengths (S) and weaknesses (W), as well as the opportunities (O) and threats (T) they face. SWOT analysis of NVIDIA and AMD will be detailed in the paper:
Strengths
Technology Leadership: NVIDIA is widely recognized for its leadership in graphics processing technology, especially its GeForce, Quadro, and Tesla product lines. It has also become a leader in AI and deep learning through its GPUs and related technologies such as CUDA. (D. Watkins et al., 2023)
Strong R&D Capability: NVIDIA invests heavily in R&D, driving innovation in GPU technology, AI, and machine learning applications.
Weaknesses
Product Complexity: The high complexity of NVIDIA products may limit their use in industries that require significant technical knowledge, potentially narrowing its market.
Supply Chain Issues: Like many tech companies, NVIDIA may be susceptible to disruptions in the global supply chain, affecting production and distribution. (Clark, 2023)
Opportunities
Expansion into Artificial Intelligence and Deep Learning: NVIDIA can leverage its strong position in artificial intelligence and machine learning technology to capture emerging markets, especially in AI-driven applications such as autonomous driving and healthcare diagnostics. (King, 2023)
Threats
Economic Downturn: A slowdown in the economy in recent years could reduce spending on high-end (Business Insider, 2023) technology products offered by NVIDIA, affecting its sales and profitability.
Intense Competition: NVIDIA faces intense competition from other tech giants like AMD and Intel, especially in the rapidly advancing GPU market. (Castellano, 2023)
[bookmark: _Toc164418171]Porter's Five Forces
Porter's Five Forces is a classic model that organizations use to assess their competitive environment and make informed decisions. This model helps businesses understand their industry's competitive landscape by evaluating five basic competitive forces, thus enabling the formulation of effective business strategies (Danao, 2024). These five forces include: Rivalry Among Existing Competitors, Threat of New Entrants, Threat of Substitute Products or Services, Bargaining Power of Buyers, Bargaining Power of Suppliers. Analyze the industry competition structure and the company's position in the industry (Porter, 2024). Not only can you gain a comprehensive understanding of the industry competition structure and market dynamics, but you can also make more targeted strategic decisions based on an in-depth industry analysis. This will be exemplified with NVIDIA, with details provided in the paper:
a) Rivalry Among Existing Competitors (high)
High Competition: NVIDIA faces intense competition in the GPU market from companies like AMD and Intel. Due to the immature market and higher profits, these companies continually launch technologically competitive products to compete for market share[38].
b) Threat of New Entrants (low)
High Technological Barriers: The GPU market has high technological barriers, requiring significant R&D investment and technological accumulation for new companies to enter, posing a major barrier to new entrants. (mordorintelligence, 2024)
c) Threat of Substitutes (low)
Limited Substitutes: In high-performance computing and gaming graphics, there are limited substitute products for GPUs, so the threat of substitutes is relatively low. However, in certain application areas, solutions based on CPUs or other acceleration hardware may pose competition.
d) Bargaining Power of Suppliers (high)
Dependence on Specific Suppliers: NVIDIA relies on a few semiconductor manufacturers like TSMC for chip production, giving these suppliers strong bargaining power. (NVIDIA, 2023)
e) Bargaining Power of Buyers (high)
Product Specialization: Due to the specialization and technological leadership of NVIDIA products, customers in the high-end market have weaker bargaining power. (Tian, 2022)
[bookmark: _Toc164418172]Financial Analysis
Financial analysis is well-suited for comparing the financial performance differences between NVIDIA and AMD, including 2023 Accounts Receivable, Accounts Payable, Working Capital, Net Profit Margin, Operating Cash Flow Ratio, Debt-to-Equity Ratio (onlinemba, n.d.). To identify NVIDIA and AMD's financial position and competitiveness in the industry, in addition to calculating conventional financial metrics, it is also important to focus on the proportion of R&D expenditures to revenue and the impact of R&D investment on net profit. Additionally, key indicators such as Net Profit Margin, Operating Cash Flow Ratio, and the proportion of R&D expenditure to revenue should be analyzed for their trends over the past five years. Such an analytical approach not only enhances the scientific and reliability of the research but also supports and verifies the judgments made in the article. Through this comprehensive analysis, a more complete understanding of the financial performance and market competitiveness of these two technology-driven enterprises can be achieved.

[bookmark: _Toc164418173]Expected Results
The expected results can be elaborated around the following key points:
a) Association between Technological Innovation and Strategic Management
The expected results will reveal how technological innovation is driven by the strategic management of NVIDIA and AMD. Specifically, the research may show how the two companies integrate technological innovation into their core strategies and how this integration helps them maintain their industry leadership positions. For example, by analyzing market strategies, financial data, and market performance, it can be expected to show how NVIDIA and AMD's market share and revenue grow when they invest in new technologies (such as artificial intelligence and deep learning).
b) The Impact of Strategic Adaptability on Technological Innovation
The research results may show how NVIDIA and AMD optimize their technological innovation through their strategic adaptability, i.e., adjusting their business strategies to adapt to market and technological changes. This includes analyzing how the two companies respond to external changes (such as market demands, competitor actions, and policy changes) and adjust their technology development directions accordingly.
Practical Significance: Practical Advice for Industry Decision-Makers.
Responding to Market and Technological Changes: The research results can help businesses understand how to maintain competitiveness in a constantly changing market and technology environment through strategic adaptability. This is particularly important for all businesses, as it relates to their ability to respond quickly to external changes, such as shifts in consumer demands, the emergence of new technologies, and adjustments in competitors' strategies.
Guiding Resource Allocation: By clarifying the association between technological innovation and company strategy, businesses can allocate resources more effectively, especially in R&D and marketing. This analysis helps businesses determine which technology investments yield the largest market returns, thus achieving optimal resource allocation.
[bookmark: _Toc164418174]Research Ethics
During this research, strict adherence to high ethical standards was maintained to ensure that all research activities comply with ethical standards and codes of conduct. These measures mainly include:

a) Informed Consent
All individuals participating in the survey questionnaire were provided with detailed research explanations in advance, including the purpose of the research, the process, and their rights as research subjects. We ensure that all participants voluntarily participate without any pressure. For interviews involving sensitive information and sensitive questions, additional confidentiality measures were taken to ensure that information is only used for research purposes and that no personally identifiable information is included in any published materials.

b) Data Protection
In compliance with relevant data protection regulations, all data collected in this research are strictly confidential and accessible only for research purposes. Appropriate technical and organizational measures were taken to prevent unauthorized access, disclosure, or other risks that could harm participants' privacy. All electronic data are stored on personal computers and not uploaded online, ensuring no harm to others' interests[38].

c) Fairness and Transparency
All participants were treated fairly at every stage of the research design and implementation, ensuring that no one was unfairly treated due to race, gender, economic status, or other irrelevant factors. Additionally, we committed to maintaining openness and transparency throughout the research process, ensuring the reliability and validity of the research results, including disclosing potential limitations and failures.

[bookmark: _Toc164418175]Resources and Time Management
Regarding the survey part, the planned sample size is 200, so the designed questionnaire will be distributed in person and online to 200 respondents within a week. The main survey subjects will be selected from my school, as they are long-term users of NVIDIA and AMD products, making them a reasonable choice as survey subjects, and they have rich experience using the products of these two companies. I will also use an online questionnaire distribution and collection software called WJX. This software can generate a QR code, which I will share on my social media platforms. People can easily join the survey by scanning the QR code, and I can collect their results on the software. Each respondent will be informed that the survey is completely confidential and that this survey is solely for my personal research purposes.
Thesis Plan
The literature review section will be completed by May. Concurrent with the literature review, the questionnaire design will proceed, and data collection is expected to be completed before June. From the second week of June, I will begin writing the thesis. The writing of the thesis is expected to take nearly two months, after which a week will be reserved for proofreading and revisions. My thesis will be submitted before the September deadline.
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