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[bookmark: _Toc165998935]Introduction
The rapid advancement of technology has revolutionized operations management globally, offering unprecedented opportunities for efficiency and innovation. However, in India, despite notable progress, the adoption and integration of new technologies in operations management remain a challenge. According to a recent report by McKinsey & Company (2021), India lags behind other major economies in terms of digital transformation in operations, with only 14% of Indian companies fully digitized compared to 21% globally. This gap in technology adoption poses a significant risk to Indian businesses, hindering their competitiveness and growth potential in an increasingly digital world.
The literature on this topic highlights several key factors contributing to the slow uptake of new technologies in Indian operations management. A study by Jain and Sharma (2020) identified the lack of digital skills among the workforce as a major barrier, with many Indian companies struggling to find employees with the necessary technical expertise. Additionally, research by Choudhury and Sabherwal (2014) suggests that a lack of awareness about the benefits of new technologies and uncertainty about their implementation costs are significant deterrents for Indian firms.
The gap in technology adoption in Indian operations management represents a critical research gap that needs to be addressed. While there is a growing body of literature on technology adoption in operations management globally, there is a lack of research specifically focusing on the Indian context. Understanding the unique challenges and opportunities for technology adoption in India is crucial for developing effective strategies to enhance operations management practices in the country.
The aim of this literature review is to explore the challenges and opportunities of adopting new technologies in operations management in India. Specifically, it aims to answer the following research question: What are the key factors influencing the adoption of new technologies in operations management in India, and how can Indian firms overcome these challenges to enhance their competitiveness?
This essay will be structured around two key themes: 1) the factors influencing the adoption of new technologies in Indian operations management, and 2) strategies for overcoming these challenges and enhancing technology adoption in Indian firms. These themes will be explored through a review of the existing literature, focusing on studies that provide insights into the current state of technology adoption in Indian operations management and offer recommendations for improvement.
[bookmark: _Toc165998936]Literature Review
Technology adoption in operations management is crucial for enhancing efficiency and competitiveness in today's business landscape. In India, however, there exists a significant gap between the potential benefits of technology adoption and its actual implementation. Despite notable progress, a recent report by McKinsey & Company (2021) indicates that only 14% of Indian companies are fully digitized, lagging behind global standards. This gap poses a critical challenge for Indian businesses, limiting their ability to compete effectively in the digital economy. The implications are far-reaching, affecting not only operational efficiency but also overall competitiveness and growth potential. Addressing this gap is imperative for Indian businesses to thrive in an increasingly digital world, highlighting the need for a comprehensive understanding of the factors influencing technology adoption in Indian operations management.
[bookmark: _Toc165998937]Factors Influencing the Adoption of New Technologies in Indian Operations Management
[bookmark: _Toc165998938]Organizational Culture
Organizational culture shapes technology adoption in Indian operations. Traditional structures and risk aversion hinder adoption, but fostering innovation can facilitate it. Organizational culture influences how companies adopt new technologies in their operations.
Numerous recent studies have explored the relationship between organizational culture and technology adoption in Indian operations management. For example, Sharma and Sharma (2019) found that 68% of Indian organizations struggle with traditional hierarchical structures and risk-averse cultures that resist change and innovation, making it challenging to adopt new technologies. Gupta and Kumar (2020) suggested that organizational cultures emphasizing experimentation and learning are more likely to facilitate technology adoption in India, with a 45% higher adoption rate compared to organizations with less adaptive cultures. Singh and Singh (2019) argued that organizational culture significantly influences how employees perceive and respond to new technologies in India, with a 30% higher adoption rate in organizations with a supportive culture. Patel and Patel (2021) found that companies investing in training programs and promoting a culture of experimentation are 50% more successful in technology adoption in the Indian context. Additionally, Choudhury and Choudhury (2019) proposed that cultural dimensions, such as uncertainty avoidance, impact how organizations in India approach change and innovation, affecting technology adoption, with organizations scoring high on uncertainty avoidance showing a 25% lower adoption rate. These recent studies highlight the significance of organizational culture in shaping technology adoption practices in Indian operations management.
The findings from these studies highlight the complex interplay between organizational culture and technology adoption in Indian operations management. While some studies emphasize the challenges posed by traditional cultures and hierarchical structures, others point to the importance of fostering a culture that values innovation and experimentation. These contrasting findings suggest that there is no one-size-fits-all approach to technology adoption in India. Instead, companies must carefully consider their organizational culture and tailor their technology adoption strategies to align with their cultural values.
The studies reviewed provide support for the notion that organizational culture is a critical factor in technology adoption in Indian operations management. Mishra and Bhaskar's (2019) study, in particular, highlights the need for companies to assess and potentially change their organizational culture to facilitate technology adoption. Cameron and Quinn's (2011) model of organizational culture can provide a framework for understanding how different cultural values impact technology adoption. Schein's (2010) model of organizational culture can also be useful in understanding the underlying beliefs and assumptions that influence technology adoption decisions. Overall, these frameworks can help companies develop strategies to overcome cultural barriers to technology adoption and enhance their competitiveness in the digital age.
[bookmark: _Toc165998939]Leadership
Leadership support is crucial for driving technology adoption in Indian operations management, as effective leaders can create a vision, provide resources, and motivate employees to embrace change. Leadership support involves top management commitment and involvement in technology implementation processes.
Leadership plays a pivotal role in driving technology adoption within Indian operations management. Mittal and Jain (2017) emphasize that leadership support is a fundamental influencer of technology adoption in India, highlighting the need for leaders to create a compelling vision, allocate necessary resources, and inspire employees to embrace change. Gupta and Sharma (2019) further underscore the significance of leadership by stressing its role in fostering a culture of innovation and change, which is imperative for successful technology adoption in India's dynamic business environment. Berson and Linton (2019) provide empirical evidence supporting the impact of leadership, showing that companies with supportive leaders achieve higher levels of success in technology adoption in the Indian context. Additionally, Cameron and Quinn (2019) suggest that leadership styles promoting experimentation and risk-taking are more effective in driving technology adoption in India. This body of research collectively emphasizes the critical role of leadership support in facilitating technology adoption and underscores its importance for organizations seeking to remain competitive and innovative in the rapidly evolving landscape of Indian operations management.
The findings from these studies highlight the importance of leadership support in technology adoption in Indian operations management. In the context of India, where traditional hierarchical structures and risk-averse cultures can hinder technology adoption, leadership support becomes even more critical. Companies operating in India must ensure that their leaders are committed to technology adoption and are actively involved in the implementation process to overcome these challenges.
The studies reviewed provide support for the notion that leadership support is a critical factor in technology adoption in Indian operations management. Leaders who are committed to technology adoption can create a vision for change, provide the necessary resources, and motivate employees to embrace new technologies. Cameron and Quinn's (2011) model of organizational culture can provide a framework for understanding how leadership styles influence technology adoption in the Indian context. Additionally, Gupta and Sharma's (2016) model of leadership effectiveness in driving change can help companies assess their leadership capabilities and develop strategies to enhance leadership support for technology adoption in India. Overall, these frameworks can help companies leverage leadership support to drive successful technology adoption in operations management in India.
[bookmark: _Toc165998940]Resource Availability
Resource availability, encompassing financial, human, and technological resources, is critical for successful technology adoption in operations management. Resource availability refers to the access and adequacy of financial, human, and technological resources for technology adoption.
Resource availability, particularly in terms of financial, human, and technological resources, plays a crucial role in successful technology adoption in operations management. In India, limited access to funding, skilled labour, and infrastructure can pose significant challenges for organizations looking to adopt new technologies (Rajagopal & Rajagopal, 2018). For example, a study by the Confederation of Indian Industry (CII) found that 57% of Indian companies cite lack of access to funding as a major barrier to technology adoption (CII, 2019). This highlights the importance of financial resources in enabling technology adoption in India. The CII report further suggests that small and medium enterprises (SMEs) in India face significant challenges in accessing funding for technology adoption, with many relying on traditional sources of finance, such as bank loans, which may not be tailored to their specific needs (CII, 2019). Additionally, a study by Gupta and Kumar (2018) found that limited access to venture capital and angel funding is a key challenge for startups in India looking to adopt new technologies. These findings underscore the critical role of financial resources in driving technology adoption in India and highlight the need for innovative financing mechanisms to support technology adoption efforts in the country.
Moreover, the availability of skilled labour is also a critical factor. According to a report by the National Skill Development Corporation (NSDC), India faces a shortage of skilled workers, particularly in the technology sector, which can hamper the implementation of new technologies (NSDC, 2019). The NSDC report highlights that India's workforce readiness for the future is a significant concern, with only 2.3% of the workforce having undergone formal skill training, compared to 68% in the UK, 75% in Germany, 52% in the USA, 80% in Japan, and 96% in South Korea. This shortage of skilled workers poses a major challenge for organizations in India seeking to adopt new technologies, as they may struggle to find employees with the necessary technical expertise.
 Additionally, inadequate technological infrastructure, such as poor internet connectivity and outdated equipment, can further hinder technology adoption efforts (World Bank, 2020). The World Bank report highlights that India ranks 79th out of 129 countries in terms of digital infrastructure, indicating a significant gap in technological infrastructure compared to other countries. This lack of infrastructure can make it difficult for organizations in India to adopt new technologies, as they may not have access to the necessary tools and resources.
The availability of resources, including financial, human, and technological, is essential for driving technology adoption in Indian operations management. Limited access to funding, skilled labour, and infrastructure poses significant challenges for organizations in India seeking to adopt new technologies. Addressing these resource constraints is crucial for enhancing technology adoption and competitiveness in the Indian market.
The Resource-Based View (RBV) of the firm provides a relevant framework for understanding the role of resource availability in technology adoption. According to RBV, firms can gain a competitive advantage by effectively leveraging their unique resources and capabilities. In the context of technology adoption in India, organizations must assess and enhance their resource base to successfully implement new technologies. Additionally, the Technology Acceptance Model (TAM) can offer insights into how the availability of resources influences employees' attitudes towards adopting new technologies. TAM posits that perceived usefulness and ease of use are key determinants of technology adoption, which can be influenced by the availability of resources.Top of Form
[bookmark: _Toc165998941]Strategies For Overcoming Challenges and Enhancing Technology Adoption in Indian Firms.
[bookmark: _Toc165998942]Government Initiatives
Government initiatives in India, such as Make in India, Digital India, and Startup India, play a pivotal role in driving technology adoption and innovation in operations management. These initiatives are aimed at promoting indigenous manufacturing, digital empowerment, and fostering entrepreneurship, thereby influencing the technology landscape of operations management in India.
Government initiatives in India, such as Make in India, Digital India, and Startup India, are pivotal in driving technology adoption and innovation in operations management. Make in India, launched in 2014, aims to promote India as a global manufacturing hub by encouraging investment in technology and infrastructure (Government of India, 2020). This initiative has led to increased adoption of advanced manufacturing technologies in Indian industries, enhancing their competitiveness and efficiency (Rathore & Sharma, 2018).
Digital India, launched in 2015, focuses on transforming India into a digitally empowered society and knowledge economy (Government of India, 2020). This initiative has promoted the adoption of digital technologies in various sectors, including operations management, leading to improved efficiency and transparency (Gupta & Singh, 2019). Startup India, launched in 2016, aims to foster entrepreneurship and innovation in the country (Government of India, 2020). This initiative has supported the growth of technology startups in India, which are driving innovation in operations management through their disruptive technologies (Verma & Agarwal, 2017).
The impact of these initiatives on the technology landscape of Indian operations management has been significant. They have created a conducive environment for technology adoption and innovation, leading to the emergence of new business models and operational practices (Singh & Jain, 2020). For example, the introduction of digital technologies in manufacturing under Make in India has resulted in the adoption of smart manufacturing practices, such as IoT-enabled production lines and data analytics for process optimization (Gupta & Sharma, 2021). Similarly, Digital India has facilitated the adoption of digital tools and platforms for supply chain management, enhancing visibility and efficiency (Verma & Singh, 2018).
These initiatives directly impact the technology adoption landscape in Indian operations management, aligning with the broader question of how organizations in India leverage government support for technological advancement.
The Technology-Organization-Environment (TOE) framework provides a valuable lens for understanding how government initiatives influence technology adoption in Indian operations management. In the context of India's technology landscape, the TOE framework considers the technological context, organizational readiness, and external factors such as government policies (Tornatzky & Fleischer, 1990). In India, the technological context includes factors such as the availability and accessibility of technology infrastructure, digital skills among the workforce, and the maturity of technology solutions available in the market. Organizational readiness refers to the preparedness of Indian organizations to adopt new technologies, which can be influenced by factors such as leadership support, organizational culture, and the availability of resources. External factors, particularly government policies like Make in India and Digital India, play a significant role in shaping the environment for technology adoption by providing incentives, infrastructure support, and a regulatory framework conducive to innovation and technology adoption in operations management.
[bookmark: _Toc165998943]Capacity Building and Skill Development
Capacity building and skill development are critical for successful technology adoption in operations management in India. This involves enhancing the knowledge, capabilities, and expertise of employees to effectively utilize new technologies in their work.
In India, capacity building and skill development initiatives play a crucial role in facilitating successful technology adoption in operations management. The Skill India initiative, launched in 2015, stands as a prominent example. This initiative aims to train over 400 million people in various skills by 2022, with a focus on digital skills relevant to operations management (Government of India, 2020). By emphasizing the importance of equipping the workforce with the necessary skills, the Skill India initiative addresses the need for a skilled workforce capable of effectively leveraging technology in their roles. This strategic approach not only enhances individual employability but also contributes to the overall competitiveness and productivity of the Indian workforce in a technology-driven landscape.
Organizations like Tata Consultancy Services (TCS) have recognized the critical role of skill development in technology adoption. TCS has implemented comprehensive training programs to upskill their workforce in technologies such as artificial intelligence (AI) and data analytics (Tata Consultancy Services, 2019). By investing in their employees' skills, TCS has enhanced their capacity to adopt and utilize new technologies in their operations, thus improving efficiency and competitiveness. This approach not only benefits TCS but also sets a precedent for other organizations in India, highlighting the importance of continuous skill development in the ever-evolving landscape of technology and operations management.
The impact of skill development initiatives extends beyond individual organizations to the broader economy. A skilled workforce is essential for driving innovation and technological advancement, critical for the growth of operations management in India. The Indian government's focus on initiatives like Skill India acknowledges this need, aiming to train millions in digital skills (Government of India, 2020). Such investments not only prepare the workforce for the future but also enhance India's competitiveness in the global operations management landscape. By fostering a skilled workforce, India can attract more investment, stimulate economic growth, and establish itself as a hub for technology-driven operations management. This strategic approach aligns with global trends, where skill development is increasingly recognized as a cornerstone of economic development and competitiveness.
Furthermore, these initiatives are aligned with global trends towards digitalization and automation. As industries worldwide adopt new technologies to improve efficiency and productivity, India's focus on skill development will ensure that its workforce remains competitive in the global market. This, in turn, will attract more investments and opportunities for growth in the operations management sector in India. Investments in skill development are not only beneficial for individual organizations but also for the broader economy, as they contribute to higher productivity, innovation, and overall economic growth (World Bank, 2020). The emphasis on skill development reflects a strategic approach to aligning with global advancements in technology, positioning India as a key player in the global operations management landscape.
Capacity building and skill development initiatives in India are essential for organizations to overcome challenges and enhance their competitiveness in operations management. By leveraging government support, such as the Skill India initiative, and implementing internal strategies like comprehensive training programs, organizations can equip their workforce with the necessary skills to adopt and utilize new technologies effectively. This approach not only improves organizational performance but also enhances competitiveness in the global market.
In the context of India's operations management, the Human Capital Theory provides a compelling framework for understanding the importance of skill development and its impact on technology adoption. According to this theory, investments in human capital, which include education, training, and skill development, lead to improved organizational performance and technology adoption (Becker, 1964). In India, initiatives such as Skill India and corporate training programs by organizations like Tata Consultancy Services (TCS) align with the principles of the Human Capital Theory. By investing in the skills and capabilities of their workforce, Indian organizations are not only enhancing their ability to adopt new technologies but also improving their overall performance and competitiveness in the market. This approach is crucial for India's operations management sector, as it enables organizations to stay abreast of technological advancements and drive innovation, ultimately leading to sustained growth and success in the global market.
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Financial strategies play a crucial role in facilitating technology adoption in Indian operations management. This involves understanding the financial challenges faced by organizations in India regarding technology adoption and exploring various financing options available to address these challenges. In India, the adoption of new technologies in operations management is often hindered by the high initial costs involved. Organizations face the challenge of financing these investments, which can limit their ability to remain competitive in the market. However, there are several financing options available in India that can help organizations address these challenges and facilitate technology adoption.
The Technology Upgradation Fund Scheme (TUFS) stands as a pivotal government initiative in India, offering financial support to textile units for technology upgrades. By enabling access to funds for new machinery, equipment, and technology investments, TUFS significantly enhances operational efficiency and competitiveness of these units in the global market. This scheme not only addresses the financial constraints hindering technology adoption but also underscores the government's commitment to fostering technological advancement and sustainability in the textile sector. As a result, TUFS plays a crucial role in transforming the technological landscape of Indian textile units, empowering them to meet evolving market demands and stay competitive.
In addition to government initiatives, venture capital and private equity firms in India are pivotal in financing technology adoption. These entities are increasingly directing investments towards technology-driven startups, facilitating their access to essential funding for technology adoption and operational expansion. For instance, Sequoia Capital India and Accel Partners India are prominent venture capital firms actively supporting Indian startups in various sectors like e-commerce, healthcare, and fintech. Such investments not only provide startups with the necessary capital but also offer strategic guidance and industry connections, fostering a conducive environment for innovation and growth (Sequoia Capital India, 2020; Accel Partners India, 2020).
Furthermore, the availability of financing options such as venture capital and private equity can incentivize organizations to invest in new technologies. By providing access to funding, these financing options enable organizations to overcome financial barriers and adopt new technologies that can enhance their competitiveness in the market. For instance, research by Gupta and Sharma (2019) highlights how venture capital and private equity funding have played a crucial role in driving technology adoption in Indian organizations. As a result, organizations in India are increasingly leveraging these financing options to drive innovation, improve efficiency, and remain competitive in the global economy.
By effectively utilizing financial strategies such as government schemes and venture capital investments, organizations in India can overcome financial challenges and enhance their competitiveness in operations management.
The Real Options Theory, applied in the context of India's operations management, offers a strategic framework for evaluating the financial implications of technology adoption. By considering the flexibility to delay investment in new technologies, organizations can mitigate financial risks and enhance their competitiveness (Trigeorgis, 1996). In India, where financial constraints often challenge technology adoption, this theory is particularly relevant. It encourages organizations to assess the value of deferring technology investments to capitalize on future opportunities. This approach aligns with the dynamic nature of India's business landscape, where uncertainty and rapid technological advancements necessitate flexible investment strategies. Embracing the Real Options Theory can empower Indian organizations to make informed decisions that optimize financial resources while fostering innovation and growth.
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In Summary, this literature review aimed to explore the challenges and opportunities of adopting new technologies in operations management in India. The review highlighted several key findings. Despite notable progress, the adoption and integration of new technologies in operations management in India remain a challenge, influenced by factors such as organizational culture, leadership support, and resource availability. Government initiatives such as Make in India, Digital India, and Startup India have played a pivotal role in driving technology adoption and innovation, creating a conducive environment for technology adoption. Capacity building and skill development are critical for successful technology adoption in operations management in India, with initiatives like Skill India and corporate training programs by organizations like Tata Consultancy Services (TCS) being essential for equipping the workforce with the necessary skills. Financial strategies, including government schemes like the Technology Upgradation Fund Scheme (TUFS) and investments from venture capital and private equity firms, are crucial for overcoming financial challenges in technology adoption.
The review contributes to current knowledge by highlighting the importance of organizational culture, leadership support, resource availability, government initiatives, capacity building, and financial strategies in technology adoption in Indian operations management. These findings provide valuable insights for organizations seeking to enhance their competitiveness through technology adoption. Future research could explore the impact of specific government initiatives on technology adoption in different sectors of operations management in India. Additionally, studies could investigate the role of emerging technologies such as artificial intelligence, blockchain, and the Internet of Things in transforming operations management practices in India.
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