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Abstract:
This developmental paper outlines the research motivation, design, and future plan to investigate the crucial role of AI-driven transformations in Chinese SMEs. The study aims to explore how SMEs can enhance their competitive advantage through the dynamic capabilities framework (sensing, seizing, transforming) and VRIO criteria. Using an inductive approach and case studies, the research examines the motivations, processes, and challenges of AI integration. Findings will offer insights into how AI capabilities can address SMEs' limitations and foster competitive positioning. This approach provides actionable recommendations for Chinese SMEs to leverage AI effectively, contributing to sustained business success and innovation.
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1. Introduction
By the end of 2022, the number of SMEs in China had surpassed 52 million entities (People's Daily Overseas Edition, 2023). Micro and Small Enterprises accounted for 98.5% of all firms in China (OECD-iLibrary, 2022). SMEs in China contribute over 60% to GDP, 79% to employment, and 68% to exports, highlighting their significant economic impact (OECD-iLibrary, 2022). However, SMEs facing numerous challenges like accessing resources, scaling operations, and competing against larger rivals, often experience higher business failure rates (Storey, 1994; Stinchcombe, 1965). Post-pandemic, they face additional hurdles such as growing costs, electricity shortages, and logistical difficulties (Ma, 2021). 

In this rapidly changing environment, innovative and transforming strategies are crucial for small businesses. A literature review summarising business literature related to digital technology over the past 15 years found that the impact of AI on company performance is particularly significant (Oduro et al., 2023). Therefore, this study focuses on integrating AI technologies to drive the digital business transformation of SMEs. AI presents the potential to help companies compensate for SMEs' challenges and facilitate competitive advantage (Baabdullah et al., 2021). Research has also concluded that AI adoption can significantly benefit SMEs by increasing revenue, especially when there is sufficient investment in AI (Lee et al., 2022). Meanwhile, SMEs have the advantage of being more flexible than large companies in making decisions and implementing changes during transformations, as they have fewer bureaucratic layers (Lee et al., 2010; Eggers, 2020).

This study holds significant importance as it aims to investigate the AI-driven transformation process of SMEs and assess whether this transformation can ultimately provide a better impact on the market. To achieve this objective, the study is guided by three research questions:
Question 1: What motivates Chinese SMEs to believe they need to transition towards AI adoption?
Question 2: How are AI-driven transformation projects implemented within Chinese SMEs according to the dynamic capabilities framework?

Question 3: How can AI-driven capacities achieve the value, rarity, imitability, and organisation (VRIO) of Chinese SMEs in each stage of dynamic capabilities?
The following section will focus on AI technology as a business strategic tool to augment the competitiveness of Chinese SMEs. It will explore how AI is currently being used in various businesses and China's position on this technological resource. The Dynamic Capabilities Theory will be introduced in section 3 along with its three stages, as well as their application in past literature on digital transformation. Section 4 will present the resource-based theory's VRIO framework and its potential to assist this research. Section 5 will provide the conceptual framework for the study. The final section will provide an overview of the next steps planned for this research.
2. AI and its roles in Chinese SMEs
According to a Half Decade analysis by McKinsey Report (2022), the most prevalent AI applications are Robotic Process Automation, Computer Vision, Natural Language Text Understanding, Conversational Interfaces, and Deep Learning, each significantly impacting business automation and analytics. Besides, it showcased the most popular AI use cases across different business functions, including Service Operations, Product or Service Development, Marketing and Sales, Supply Chain Management, Risk, Human Resources, and Manufacturing (Michael C, 2022). This approach gives organisations multiple advantages such as enhanced revenue, efficiency, agility, productivity, reliability, improved decision-making, and superior customer satisfaction. Results from a survey conducted by Basri (2020) suggested that the adoption of AI by SMEs could drive their growth, thereby increasing their market share and revenue. Similarly, another study shows that using AI can automate repetitive tasks performed by staff and reduce human errors with accurate AI assistance, ultimately improving employee productivity (Chatterjee et al., 2021). This study especially shows how Chinese SMEs utilise AI platforms for technology integration (Wei & Pardo, 2022).
This study intends to collect data from China, as this nation offers a rich data environment and robust support from governmental fiscal and policy. Lundvall and Rikap (2022) note that China's optimal data resource environment is conducive to the development of AI adoption. The AI Development Plan (AIDP) initiated by the Chinese government, as emphasised by Ernst (2020), has dramatically supported China's top two chip manufacturing companies. Furthermore, Boi Faltings (2019) point out that of the top 500 AI patent holders, the first 100 are located in China, highlighting the nation's critical role in AI innovation worldwide. These elements taken together make China an ideal setting for AI research projects.
Given China's leading position in the development and application of AI technology, this study will examine the potential and process of AI-driven transformation specifically in Chinese SMEs. The specific aim of this work is to demonstrate how AI technology may improve SMEs' competitiveness. The first part will provide a detailed investigation of the transformation process of Chinese SMEs from the perspective of dynamic capabilities. The second part will conduct a VRIO framework analysis of AI capabilities, thoroughly examining the competitive advantages this capacity can offer. This approach is anticipated to offer practitioners and scholars a comprehensive knowledge of AI as a business strategy. The goal of this research is to benefit Chinese SMEs by providing them with valuable insights on how to utilise AI technology efficiently.

3. The Role of Dynamic Capabilities in Digital Transformation: Sensing, Seizing, and Transforming
Dynamic capabilities (DC) are defined as the firm’s ability to integrate, build, and reconfigure internal and external competencies to address rapidly changing environments (Teece, Pisano and Shuen, 1997). The capabilities encompass a company's ability to adapt to evolving customer demands and technological opportunities. They also include the capacity to shape the ecosystem, develop new products and processes, and create and implement effective business models. Crucially, this involves continually upgrading and rebuilding core competencies to adapt to dynamic competition environments, thus achieving and sustaining competitive advantage. DC breaks down into three higher-order stages: sensing, seizing, and transforming. The sensing of opportunities and threats may include understanding customer needs, industry and market trends, technological innovations, government bodies', competitors' and suppliers' reactions (Teece, 2007). The interpretation of "seizing" encompasses investment decisions, technology and market strategy choices, and how to position itself in a competitive marketplace. This process is also usually suggestive of turning points in the firm that affect investment needs and strategic choices (Teece, 2007). The transforming phase of DC involves the strategic, semi-continuous or continuous alignment and adaptation of an organisation's asset combination and operational structure till it sets up a new operational routine (Teece, 2007). 
Digital transformation is bringing about profound environmental changes and uncertainty to society, industries, and companies. DC is the fundamental ability in the digital transformation era (Zhou & Li, 2010). However, companies still need clear strategic guidance to adapt to the rapid pace of modern technology. A study (Warner & Wäger, 2019) identifies sensing capabilities, seizing capabilities, and transforming capabilities that firms need to build for digital transformation. The digital technologies they mentioned include mobile, artificial intelligence, cloud computing, blockchain and the Internet of Things. For instance, research explores how AI resources and capabilities can drive digital transformation in SMEs (Peretz-Andersson et al., 2024). Building upon this foundation, our study can further explore the specific role of three phases of DC in AI technology implementation. By examining how these three capabilities happen when companies want to engage with some digital technologies, we can gain valuable insights into how businesses can leverage their dynamic abilities to navigate the digital age.
Furthermore, the importance of managerial roles in implementing DC strategy cannot be overstated. The variability of strong DC also demands less complexity in the organisational hierarchy (Teece, 2014; Teece, Peteraf & Leih, 2016). Startups hold a significant advantage over established companies when implementing strategic changes. Therefore, this study focuses on the management level of SMEs. Moreover, Teece (2014) emphasised that the best way to define DC is to use a combination of deductive and inductive reasoning through "appreciative" (qualitative, observation-based) theorising. This supports this study using qualitative methods, including case studies and in-depth interviews, to deeply understand and analyse the manifestation of DC in different contexts. 
Eisenhardt & Martin (2000) suggested that DC per se can be a source of competition; their characteristics ultimately lead them to become "best practices" across companies, thus failing to maintain lasting competitive advantages. Achieving sustained competitive advantage relies on resource configurations built through DC rather than the DC. Hence, our study combines the VRIO framework with DC theory, using VRIO criteria to assess AI capabilities across the three stages of DC.

4. VRIO framework
Focusing on firms' internal structures, the Resource-Based View (RBV) unravels how firms achieve and maintain a competitive edge in the long run (Penrose, 1959; Barney, 1991). This model underscores how internal resources and capabilities direct strategic decisions and forge competitive advantage (Barney, 2001; Madhani, 2010). Thus, using these resources for strategic decisions leads to performance differences (Kellermanns et al., 2016).
The VRIO framework (Barney, 1995) represents an extension of the RBV theory, providing a structured assessment of resources and capabilities according to four specific criteria: value, rarity, inimitability, and organisation. A company may only achieve a sustainable competitive advantage if it has resources that are not only valuable and rare but also inimitable. Further, the firm’s procedures and operations (Under the ‘Organisation’ facet) must be set up to maximise the potential of these resources (Kim & Makadok, 2023).
Within the VRIO framework, "value" refers to a resource's worth within the strategic context of a firm. Barney and Mackey (2016) argue that strategically integrating AI can transform businesses by boosting efficiency (Chaudhuri et al., 2022), providing insights (Akhtar et al., 2019), and stimulating innovation (Vitari & Raguseo., 2020).  While value is essential, Barney and Wright (1998) emphasise that it is the "rare" of resources that genuinely give a firm competitiveness. For instance, a firm uniquely combining AI and Big Data Analysis with customer feedback for innovative data analysis (Mariani& Nambisan, 2021) creates scarcity to stand out and obtain a competitive advantage.
Barney (1991) suggests that for a resource or capability to provide a competitive advantage, it must be valued, scarce, and hard for competitors to imitate. For instance, resources developed from a company’s unique historical conditions present inherent challenges for replication (Dierickx & Cool, 1989). Moreover, socially complex phenomena, such as the intricacies of a firm’s internal culture, can further increase the difficulty of imitation (Barney & Clark, 2007). However, the pivotal aspect lies in the organisation's ability to maximise the organisation and deployment of these resources. Talaja (2012) emphasised that resources achieve their optimal potential through efficient use by a firm’s capabilities, enhancing organisational performance. Competitiveness stems from not only having resources but also utilising them correctly.
This study fills a significant gap by applying the VRIO framework to assess AI capacities as a strategic asset within the three stages of dynamic capabilities transformation in the Chinese market, extending beyond the traditional Resource-Based View (RBV) debates. This approach aligns with the third research question of the study by offering a structured method for SMEs to evaluate AI. Additionally, it finds particular AI skills that meet these standards for the different sectors or functionalities and explains how SMEs might structure their operations to maximise these abilities. Consequently, the research provides actionable insights that help Chinese SMEs deal with the challenges and opportunities posed by AI, thus strengthening their competitive position in the market.
5. Conceptual Framework
This section proposes the research model for this study, which is mainly based on the Sensing, Seizing, and Transforming (DC) Framework and VRIO framework, as discussed in the previous chapters.

[image: ]
Fig.1. Proposed Conceptual Model

The proposed research model (Figure 1) outlines how AI capabilities empower SMEs through the stages of dynamic capabilities: sensing, seizing, and transforming. Each stage is evaluated using the VRIO framework to assess the strategic value of AI capabilities in achieving sustained competitive advantage.

6. Next steps
This study will adopt an Inductive Approach to developing theories based on patterns and insights from qualitative data. The case study interviews will explore the motivation, processes, and challenges experienced by SMEs at each stage of AI integration. Applying a Longitudinal Study design will allow for observing AI-driven transformation processes within SMEs over an extended period, providing a deeper understanding of their evolution.
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