
06.30.2025  Pg.93  
   
         Vol. 8, No. 7 
 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

 berkeleypublications.com 

 

Journal of Management Science and Entrepreneurship 

E-ISSN 3027-0871 P-ISSN 3026-9121 

 

 

CHUMPTER’S THEORY OF INNOVATION IN THE 

MANUFACTURING SECTOR: DRIVING COMPETITIVE 

ADVANTAGE THROUGH DISRUPTIVE TECHNOLOGIES 

 
1JOR TERKURA ERNEST; 2HELEN AFANG ANDOW; & 
3MOHAMMED GADDAFI IBRAHIM 
Corresponding Author: jorterkura@gmail.com,  
2Department of Business Administration & Entrepreneurship, Kaduna State 
University, Nigeria. 1,3Department of Entrepreneurial Studies, National Open 
University of Nigeria  
DOI Link: https://doi.org/10.70382/bejmse.v8i7.026 

 

ABSTRACT 
he role of disruptive technologies in 

driving innovation within the 

manufacturing sector, focusing on their 

impact on competitive advantage. By 

examining Schumpeter’s theory of creative 

destruction, the research investigates how 

technologies like AI, robotics, and IoT 

contribute to the evolution of manufacturing 

industries. The study aims to evaluate the 

ways in which these technologies disrupt 

traditional business models, foster innovation, 

and ultimately shape competitive dynamics in 

manufacturing. It also assesses the barriers 

and enablers that influence the adoption of 

disruptive technologies, including 

organizational culture, resource availability, 

and government policies. Additionally, the 

research examines how innovation resulting 

from disruptive technologies can serve as a key 

source of competitive advantage for firms, 
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Introduction 
Manufacturing is changing 

faster than ever, and technology 

is at the heart of this 

transformation. The rise of 

artificial intelligence, robotics, 

IoT, 3D printing, and big data is 

not just making factories more 

efficient, it’s reshaping how 

businesses compete, innovate, 

and grow. Today’s 

manufacturers are no longer 

just producing goods; they are 

integrating smart systems that 

learn, adapt, and optimize in 

real-time. This shift, often called 

Industry 4.0, is bringing new 

ways to work, new business 

models, and new opportunities 

for those willing to embrace 

change. At its core, this  
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enabling them to reduce costs, differentiate products, and optimize production 

processes. Using a mixed-methods approach, the study combines qualitative insights 

with quantitative data to provide a comprehensive analysis of these complex 

interactions. The findings aim to contribute to both academic knowledge on 

innovation theory and practical guidance for manufacturing firms seeking to 

leverage disruptive technologies for growth and competitiveness. The study offers 

implications for business leaders, policymakers, and researchers interested in the 

intersection of innovation, technology, and industry evolution. 

 

Keywords: competitive advantage, disruptive technologies, innovation, 

manufacturing, Schumpeter’s theory. 

 

ransformation aligns with Schumpeter’s view of innovation as a driving force of 

progress, where disruptive technologies don’t just improve existing systems but 

create entirely new ones. In a world where adaptability defines success, 

businesses that leverage these innovations can gain a powerful competitive edge, 

shaping the future of manufacturing in ways we are only beginning to understand. 

Manufacturers in both developed and emerging economies are increasingly adopting 

these technologies to maintain their competitive edge. For instance, the United States 

is investing heavily in AI to optimize manufacturing processes and predictive 

maintenance (Brennen & Kreiss, 2016). Similarly, Germany’s Industry 4.0 initiative 

is advancing the use of cyber-physical systems to transform traditional industrial 

sectors, while China is pushing forward with smart manufacturing initiatives as part 

of its “Made in China 2025” strategy (Tao et al., 2018). As manufacturing firms 

continue to embrace technological disruption, understanding the underlying forces 

driving innovation is essential for staying competitive in the global market. 

However, the path to successful adoption of these disruptive technologies is not 

without challenges. High implementation costs, a lack of skilled labor, resistance to 

change within organizations, and concerns about data security remain significant 

barriers (Westerman et al., 2014). In this context, understanding how Schumpeter’s 

theory of innovation can illuminate the role of disruptive technologies in reshaping 

industries becomes crucial. Schumpeter’s ideas, particularly creative destruction, 

offer a theoretical framework for understanding how technological disruptions lead 

to market evolution and firm survival (Schumpeter, 1942). 

At a national level, the adoption of disruptive technologies in manufacturing has 

important implications for economic growth and competitiveness. In the United 

t 
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States, the ongoing push for digital transformation in manufacturing, particularly 

through smart factories and automation, is viewed as essential to maintaining global 

leadership in high-tech industries (Brennen & Kreiss, 2016). The European Union 

has similarly prioritized the adoption of digital technologies in manufacturing, with 

Germany’s Industry 4.0 initiative as a model for transforming traditional industries 

into cutting-edge, digitally integrated operations (Kagermann et al., 2013). In China, 

the Made in China 2025 initiative has focused on integrating disruptive technologies 

like robotics and AI into the manufacturing sector to shift from labor-intensive 

industries to more innovation-driven sectors (Tao et al., 2018). As these nations race 

to modernize their manufacturing sectors, understanding the role of innovation and 

creative destruction in driving competitive advantage is essential. Schumpeter’s 

theory of innovation provides a useful lens to explore how new technologies disrupt 

existing production models, forcing firms to adapt or risk being displaced by more 

innovative competitors. 

South Africa, as one of the most industrialized nations in Africa, has shown significant 

progress in adopting disruptive technologies such as automation, AI, and IoT in its 

manufacturing sector. The country is focusing on digital transformation to stay 

competitive globally. 

Smart Manufacturing in South Africa: A 2024 McKinsey & Company report 

underscores South Africa’s investment in Industry 4.0 technologies. The report 

highlights that South Africa is advancing the use of automation, robotics, and AI to 

optimize manufacturing processes, increase productivity, and reduce costs, 

particularly in sectors like automotive and mining (McKinsey & Company, 2024). 

Barriers to Technological Adoption: Despite these advancements, a 2023 study 

emphasizes that challenges such as high capital expenditure, skills shortages, and 

limited access to technological infrastructure are slowing down the full-scale 

adoption of smart manufacturing in South Africa (Molefe, 2023). 

Kenya’s manufacturing sector is undergoing a digital transformation, supported by 

government initiatives like the Kenya Industrial Transformation Programme. The 

adoption of technologies like 3D printing and automation is growing, although 

challenges persist. 

Technological Adoption in Kenyan Manufacturing: A 2024 study found that Kenya is 

seeing gradual adoption of digital technologies such as 3D printing and automated 

production systems in industries such as food processing and textiles. This 

transformation is bolstered by the rise of technology hubs and government support 

for innovation (Ochieng & Gachanja, 2024). 
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Barriers to Adoption: A 2023 study reveals that despite these advances, the Kenyan 

manufacturing sector faces challenges such as insufficient infrastructure and a lack 

of skilled labor for advanced technological systems. Recommendations include 

improving access to digital skills and fostering public-private partnerships to 

mitigate these issues (Ochieng & Gachanja, 2023). 

Egypt is focusing on integrating advanced manufacturing technologies such as IoT, 

AI, and robotics to boost industrial productivity, especially in its textile and 

automotive industries.   

Adoption of Industry 4.0 Technologies in Egypt: A 2024 UNIDO report highlights 

Egypt’s push for smart manufacturing through the use of AI and IoT. The country is 

working on developing a smart factory model, which is expected to enhance 

efficiency and attract foreign investments in key sectors like textiles, automotive, and 

chemicals (UNIDO, 2024). 

Challenges in Egyptian Manufacturing: A 2023 study underscores that while Egypt is 

making strides in adopting smart manufacturing, challenges such as the digital skills 

gap and limited access to high-end technologies remain. The report recommends 

enhancing educational initiatives and facilitating partnerships with global 

technology providers (Abdelghany, 2023). 

Morocco is emerging as a leader in Industry 4.0 adoption in Africa, especially in the 

automotive and textile industries. The country’s focus on smart manufacturing is 

helping its sector become more globally competitive. 

Technological Advancements in Moroccan Manufacturing: A 2024 Boston Consulting 

Group study found that Morocco’s automotive and textile sectors have adopted 

automation, robotics, and AI. The country’s industrial parks are becoming 

increasingly digitized, with a focus on sustainability and reducing production costs 

(Boston Consulting Group, 2024). 

Barriers to Technological Adoption: While Morocco is making progress, a 2023 OECD 

report highlights that the high cost of technology implementation and the need for 

digital upskilling among workers are major obstacles that need to be addressed for 

further growth (OECD, 2023). 

Nigeria, Africa's largest economy, is gradually adopting disruptive technologies in its 

manufacturing sector. However, it still faces numerous challenges in scaling up the 

digital transformation process. 

Digital Transformation in Nigerian Manufacturing: A 2023 report by the World Bank 

highlighted Nigeria’s ongoing push to embrace digital technologies like AI, robotics, 

and IoT to enhance industrial processes. The government has supported initiatives 
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like the Nigerian Industrial Revolution Plan to modernize the manufacturing sector, 

but challenges like poor infrastructure and high implementation costs remain 

(World Bank, 2023). 

Barriers to Technological Adoption in Nigeria: A 2023 study indicates that Nigerian 

manufacturing firms, particularly SMEs, struggle with accessing capital to invest in 

digital technologies, and there is a significant shortage of skilled labor to manage 

advanced manufacturing systems (Olawale & Adebayo, 2023). The study suggests 

that Nigeria’s government needs to focus on improving infrastructure and creating 

more incentives for technology adoption in the manufacturing sector. 

Schumpeter’s theory of innovation, particularly the concept of creative destruction, 

can help explain the role of disruptive technologies in driving competitive advantage 

within the manufacturing sector. Schumpeter’s idea of creative destruction posits 

that new innovations not only replace outdated technologies but also lead to the 

obsolescence of older firms and industries, thereby reshaping the competitive 

landscape (Schumpeter, 1942). In this light, technological disruption in 

manufacturing can be seen as a modern form of creative destruction, where 

emerging technologies such as artificial intelligence (AI), robotics, and the Internet 

of Things (IoT) replace traditional manufacturing methods, forcing firms to innovate 

or face decline (Brynjolfsson & McAfee, 2014; Chui et al., 2016). 

The schumpeter’s theory of innovation has been a cornerstone of economic thought, 

especially when considering how technological change drives industrial and 

economic transformation. He introduced the concept of creative destruction to 

describe the process by which innovations displace older, less efficient technologies, 

thereby propelling economic growth (Schumpeter, 1942). In today’s manufacturing 

sector, the introduction of disruptive technologies such as AI, automation, and smart 

manufacturing serves as a modern manifestation of Schumpeter’s theory. These 

technologies are not only enhancing existing manufacturing capabilities but are also 

creating new business models and opportunities for market leadership. 

Despite the potential of these innovations, many manufacturing firms still face 

significant barriers in fully capitalizing on these technologies. High initial investment 

costs, limited access to advanced technical skills, and a reluctance to change 

organizational processes often prevent firms from adopting cutting-edge 

technologies (Westerman et al., 2014). In particular, small and medium-sized 

enterprises (SMEs) face unique challenges in integrating disruptive technologies due 

to financial and resource constraints (OECD, 2017). As such, understanding how 
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Schumpeter’s theory can be applied to contemporary manufacturing firms is crucial 

for navigating the challenges of technological disruption. 

While the role of innovation in manufacturing is widely recognized, many firms still 

struggle to adopt and effectively implement disruptive technologies. Schumpeter’s 

theory of creative destruction offers a valuable lens through which to understand the 

forces at play in this process. However, there is a gap in the literature concerning 

how Schumpeter’s framework can be applied to the current wave of technological 

disruptions in manufacturing, particularly with regard to how these innovations 

contribute to long-term competitive advantage. Manufacturing firms that fail to 

innovate risk being left behind as more agile competitors adopt new technologies, 

which can lead to market displacement. Understanding the barriers to and enablers 

of innovation adoption in this sector is therefore of critical importance. To this end, 

the main aim of this study is to examine how Schumpeter’s theory of innovation, 

particularly the process of creative destruction, can explain the role of disruptive 

technologies in driving competitive advantage within the manufacturing sector. The 

study will explore how the adoption of technologies such as AI, robotics, and IoT can 

help firms stay competitive in an increasingly digitalized and automated 

manufacturing landscape. In achieving this aim, the following specific objectives are 

highlighted to:   

i. Evaluate the role of innovation within the manufacturing sector. 

ii. Assess the impact of Artificial Intelligence on competitive advantage in 

manufacturing industries. 

iii. Investigate the enablers of adopting disruptive technologies in 

manufacturing. 

 

Thus, the following research questions raised include:  

i. How does innovation drive efficiency, productivity, and competitiveness 

in the manufacturing sector? 

ii. What is the impact of Artificial Intelligence on gaining and sustaining a 

competitive advantage in manufacturing industries? 

iii. What are the key enablers influencing the successful adoption of 

disruptive technologies in the manufacturing sector? 

 

Literature Review 

This study literature review is organized into two main sections; Conceptual review 

and Theoretical review.  
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Conceptual Review 

In a bid to understand Schumpeter’s theory of innovation in the context of 

manufacturing, it is essential to delve into the key concepts that underpin this study: 

Innovation, artificial intelligence (AI), and disruptive technologies have become 

critical drivers of transformation within the manufacturing sector. As industries 

evolve to meet increasing demands for efficiency, productivity, and competitiveness, 

manufacturers are leveraging technological advancements to stay ahead. This 

conceptual review explores three key areas: the role of innovation in manufacturing 

efficiency, productivity, and competitiveness; the impact of AI on competitive 

advantage; and the enablers of disruptive technology adoption in manufacturing. 

 

Innovation as a Catalyst for Efficiency 

Innovation enhances manufacturing efficiency by streamlining processes, reducing 

waste, and optimizing resource utilization. Advances in smart manufacturing, 

automation, and lean production techniques contribute to reduced operational costs 

and improved workflow management (Dosi et al., 2023). For example, Industry 

4.0 technologies, such as IoT-enabled predictive maintenance and digital twin 

simulations allow manufacturers to anticipate breakdowns, minimize downtime, 

and improve operational efficiency (Teece, 2024).  

 

The Role of Innovation in Boosting Productivity 

Manufacturing productivity is directly influenced by technological advancements 

that enable higher output with minimal resource inputs. Robotics, AI-driven 

automation, and 3D printing have revolutionized production capabilities, reducing 

reliance on manual labor while improving accuracy and speed (Chesbrough, 2024). 

Moreover, digital supply chains and cloud computing enable real-time tracking and 

analytics, allowing manufacturers to optimize production schedules and inventory 

management (Nelson & Winter, 2024). 

 

Competitiveness Through Innovation 

In a globalized market, innovation is a key determinant of competitiveness. 

Manufacturers that embrace continuous innovation gain a competitive edge by 

offering differentiated products, reducing time-to-market, and enhancing customer 

satisfaction. Technologies such as mass customization, sustainable manufacturing, 

and AI-powered quality control help firms remain agile and responsive to market 

trends (Fagerberg et al., 2024). Additionally, investment in research and 
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development (R&D) fosters new product development, ensuring long-term industry 

leadership. 

 

Disruptive Technologies 

Disruptive technologies are innovations that fundamentally change how industries 

function, often supplanting established methods or business models. Clayton 

Christensen, who popularized the concept of disruptive innovation, highlighted that 

these technologies typically begin by serving niche markets but eventually evolve to 

challenge and displace incumbent players. 

In the manufacturing sector, disruptive technologies are creating new paradigms of 

production and distribution such as: 

 

The Role of Innovation in Boosting Productivity 

Manufacturing productivity is directly influenced by technological advancements 

that enable higher output with minimal resource inputs. Robotics, AI-driven 

automation, and 3D printing have revolutionized production capabilities, reducing 

reliance on manual labor while improving accuracy and speed (Chesbrough, 2024). 

Moreover, digital supply chains and cloud computing enable real-time tracking and 

analytics, allowing manufacturers to optimize production schedules and inventory 

management (Nelson & Winter, 2024). 

 

Competitiveness Through Innovation 

In a globalized market, innovation is a key determinant of competitiveness. 

Manufacturers that embrace continuous innovation gain a competitive edge by 

offering differentiated products, reducing time-to-market, and enhancing customer 

satisfaction. Technologies such as mass customization, sustainable manufacturing, 

and AI-powered quality control help firms remain agile and responsive to market 

trends (Fagerberg et al., 2024). Additionally, investment in research and 

development (R&D) fosters new product development, ensuring long-term industry 

leadership. 

 

Competitive Advantage 

Competitive advantage is defined as a firm’s ability to outperform its competitors in 

delivering value to customers. In manufacturing, competitive advantage can be 

achieved through various strategies as follows: 
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Manufacturers can gain a competitive edge by minimizing production costs, allowing 

them to offer lower prices to customers while maintaining profitability. In today's 

industrial landscape, cost leadership is increasingly driven by advanced technologies 

that streamline operations and reduce waste. 

Automation plays a crucial role in cutting labor costs and increasing efficiency. 

Robotic process automation (RPA) and AI-driven production systems have 

significantly reduced manufacturing overheads, enabling companies to produce at 

scale without proportionally increasing labor expenses (Deloitte, 2024). 

Lean manufacturing practices remain essential for cost leadership, focusing on waste 

reduction, continuous improvement, and just-in-time (JIT) inventory systems. By 

integrating real-time data analytics and IoT-enabled predictive maintenance, 

manufacturers can further optimize production schedules and minimize material 

wastage (IIoT World, 2025). 

Additionally, supply chain optimization through AI and blockchain technology 

ensures more efficient procurement and logistics management, leading to lower 

transportation and inventory costs (MAU, 2024). 

Product Differentiation: Firms can achieve differentiation by offering unique 

products that cater to specific customer needs, allowing them to stand out in a 

competitive market. With the rapid advancements in technology, manufacturers are 

increasingly leveraging digital innovations to enhance customization, improve 

functionality, and create added value for consumers. 

One of the most transformative technologies driving differentiation is 3D printing 

(additive manufacturing). This innovation enables manufacturers to produce highly 

customized products on demand, reducing the need for large-scale inventory while 

offering tailored solutions for individual customers. Industries such as healthcare, 

automotive, and aerospace are already utilizing 3D printing to develop bespoke 

medical implants, lightweight vehicle components, and complex engineering parts 

with greater precision and efficiency (Time, 2024). 

Additionally, smart technologies such as IoT-enabled devices, AI-driven automation, 

and connected products provide significant opportunities for differentiation. By 

embedding IoT sensors into products, manufacturers can offer enhanced 

functionality, predictive maintenance, and real-time performance tracking, adding 

substantial value to the consumer experience (IIoT World, 2025). 

Moreover, the integration of AI-driven design optimization allows firms to develop 

products that are not only tailored to customer preferences but also optimized for 

efficiency, sustainability, and performance (Deloitte, 2024). These advancements 

help businesses create premium offerings that differentiate them from cost-focused 

competitors. 

https://www2.deloitte.com/us/en/insights/industry/manufacturing/manufacturing-industry-outlook.html?utm_source=chatgpt.com
https://www.iiot-world.com/smart-manufacturing/discrete-manufacturing/2025-smart-manufacturing-trends-innovations/?utm_source=chatgpt.com
https://mau.com/2024/12/12/manufacturing-in-2025-10-trends-guaranteed-to-impact-your-business/?utm_source=chatgpt.com
https://time.com/7023380/czinger-3d-print-ai-sports-car/?utm_source=chatgpt.com
https://www.iiot-world.com/smart-manufacturing/discrete-manufacturing/2025-smart-manufacturing-trends-innovations/?utm_source=chatgpt.com
https://www2.deloitte.com/us/en/insights/industry/manufacturing/manufacturing-industry-outlook.html?utm_source=chatgpt.com
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By embracing these cutting-edge technologies, manufacturers can move beyond 

price competition and establish strong brand loyalty through innovative, 

customized, and high-value products. 

Operational Excellence: Superior production processes that enhance quality, 

reliability, and efficiency are a key source of competitive advantage. The adoption of 

real-time monitoring systems through IoT and predictive analytics using AI ensures 

optimal operational performance and reduces downtime (Westerman et al., 2014). 

The concept of competitive advantage is closely linked to Schumpeter’s idea of 

creative destruction, where innovation disrupts existing market structures and 

creates new opportunities for firms willing to embrace change. Manufacturing firms 

that adopt disruptive technologies can achieve cost advantages, offer differentiated 

products, and streamline operations, thereby positioning themselves as industry 

leaders (Schumpeter, 1942). 

The relationship between innovation, disruptive technologies, and competitive 

advantage is inherently cyclical and interdependent. Disruptive technologies drive 

innovation by enabling the development of new products, processes, and business 

models. These innovations, in turn, allow firms to achieve competitive advantage 

through cost reductions, enhanced differentiation, and improved operational 

performance. The conceptual model illustrated below synthesises the cyclical 

relationship between disruptive technologies, innovation, and competitive 

advantage, drawing on established theories in innovation management and strategic 

business practices (Christensen, 1997; Porter, 1985; Teece, 2010). 

 

Key Enablers Influencing the Successful Adoption of Disruptive Technologies in the 

Manufacturing Sector 

Financial Investments and Cost Considerations 

One of the primary enablers of disruptive technology adoption is financial 

investment. Implementing AI, robotics, and IoT requires significant capital 

expenditure on infrastructure, training, and system integration (Chesbrough, 2024). 

Governments and venture capital firms play a crucial role in providing funding and 

incentives for manufacturers to invest in innovative technologies. 

 

Skilled Workforce and Digital Literacy 

The transition to disruptive technologies necessitates a highly skilled 

workforce capable of operating advanced machinery and interpreting AI-driven 

insights. Upskilling and reskilling programs are essential for equipping employees 

with digital literacy, AI competency, and data analytics expertise (Fagerberg et al., 
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2024). Companies that invest in workforce training enhance their adaptability and 

maximize the benefits of digital transformation. 

 
Government Policies and Regulatory Frameworks 
Supportive policy frameworks and regulatory standards significantly influence 

technology adoption in manufacturing. Governments worldwide are enacting 

policies to encourage automation, AI integration, and sustainable 

manufacturing (Lazonick & Mazzucato, 2023). Compliance with cybersecurity 

regulations, data protection laws, and ethical AI principles ensures responsible and 

secure implementation of disruptive technologies. 

 

Organizational Culture and Innovation Mindset 
A culture of innovation and risk-taking is essential for successful technology 

adoption. Companies that foster an environment of experimentation, cross-

functional collaboration, and agility are more likely to embrace disruptive 

advancements (Nelson, 2024). Leadership commitment to digital 

transformation and change management plays a crucial role in overcoming 

resistance to innovation. 

 
Industry Collaboration and Technology Ecosystems 
Collaboration between manufacturers, technology providers, research institutions, 

and government agencies accelerates the successful integration of disruptive 

technologies. Public-private partnerships, industry consortia, and open innovation 

platforms facilitate knowledge sharing, reducing barriers to technology adoption 

(Perez, 2023) 

 
Conceptual Framework of Schumpeter’s Theory 
The conceptual framework for Schumpeter's theory, as applied to manufacturing 

innovation, is grounded in the interaction between entrepreneurs, disruptive 

technologies, and market dynamics. The following diagram illustrates the 

relationship between these variables: 

 
Fig 1: Conceptual Framework of Schumpeter's Theory of Innovation 
Source: Researchers’ (2024) Adapted from Schumpeter, J. A. (1942). Capitalism, 

Socialism, and Democracy. Harper & Row. 

Competitive 
Advantage 

 

Disruptive Technologies 

Drivers of Innovation and 
Disruption 
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Theoretical Review: Schumpeter’s Theory of Innovation 

This section delves into the theoretical foundations and applications of the 

Schumpeter’s Theory of Innovation with a specific focus to the manufacturing sector. 

Joseph Schumpeter, an Austrian economist, is widely recognized for his ground 

breaking work on the role of innovation in economic development, particularly 

through his theory of “creative destruction.” Schumpeter's theory suggests that 

economic growth and progress are driven by innovations that disrupt existing 

business models and technologies, replacing outdated systems with new, more 

efficient ones. This process, which he termed creative destruction, leads to the 

evolution of markets and industries. Schumpeter’s theory has had a profound impact 

on economic thought, particularly in understanding the role of entrepreneurship, 

technological innovation, and competitive dynamics within industrial sectors such 

as manufacturing. 

Joseph Schumpeter (1883–1950) was an Austrian-American economist and political 

scientist who made substantial contributions to the study of innovation, 

entrepreneurship, and the business cycle. Schumpeter’s most influential work is his 

1942 book, Capitalism, Socialism and Democracy, in which he developed his theory 

of "creative destruction." He argued that capitalism is not a static system but one that 

is constantly in flux, driven by the disruptive power of innovation. 

Schumpeter’s theories extended beyond the mere introduction of new technologies 

or products; he believed that innovation restructured the entire economic landscape 

by altering the way firms operated, competed, and interacted. His theories are 

integral to the study of innovation in manufacturing and remain highly relevant in 

the context of disruptive technologies today. 

Schumpeter first introduced his concept of creative destruction in the early 20th 

century. The seminal work in which Schumpeter fully articulated his views on 

innovation was published in 1942, titled Capitalism, Socialism, and Democracy. In 

this book, Schumpeter presented his most comprehensive analysis of the role of 

innovation in driving economic change, emphasizing the disruptive role of 

technological innovation in transforming industries. 

Schumpeter's ideas were revolutionary at the time. While classical economists 

viewed economic change as a gradual and predictable process, Schumpeter viewed 

it as dynamic and often chaotic, driven by innovation. Schumpeter argued that 

"creative destruction" was the essential mechanism by which capitalism evolved and 

progressed. 
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Key Assumptions of Schumpeter’s Theory 

Joseph Schumpeter's theory of economic development highlights the transformative 

role of technological innovation in shaping industries, economic structures, and 

market dynamics. His perspective provides a framework for understanding how 

disruptive technologies and entrepreneurial activities drive economic progress. The 

key assumptions underpinning Schumpeter’s theory include: 

1. Innovation as the Primary Driver of Economic Growth: Schumpeter emphasized 

that technological advancements serve as the engine of economic growth, rather 

than factors like capital accumulation or labor expansion. He argued that 

innovation whether in the form of new products, production methods, or 

business models creates competitive advantages that fuel industrial evolution 

(Dosi et al., 2023). Entrepreneurs, acting as change agents, introduce radical 

innovations that transform industries and stimulate economic activity 

(Fagerberg et al., 2024). This process leads to increased productivity, improved 

resource allocation, and greater economic efficiency. 

2. Creative Destruction is Inevitable: One of Schumpeter’s most influential concepts 

is creative destruction, which describes how new innovations inevitably replace 

outdated technologies, business models, and economic structures. This 

continuous cycle disrupts existing industries, forcing firms to either adapt or 

become obsolete (Burlamaqui & Proença, 2023). For example, traditional 

manufacturing methods have been upended by automation, AI, and 3D printing, 

rendering old production techniques inefficient. Schumpeter’s theory suggests 

that while creative destruction leads to short-term job losses and market 

disruptions, it ultimately fosters long-term economic dynamism and progress 

(Nelson & Winter, 2024). 

3. Entrepreneurs as Central Agents of Change: Entrepreneurs are at the heart of 

Schumpeter’s theory, as they introduce innovations that reshape industries and 

create new market opportunities. According to Schumpeter, entrepreneurs do 

not merely respond to market demand; rather, they actively create demand 

through groundbreaking innovations (Lazonick & Mazzucato, 2023). They 

challenge established firms by developing new products, improving processes, 

and exploring uncharted business territories. In today's digital economy, tech 

entrepreneurs have demonstrated this principle by revolutionizing industries 

such as e-commerce, finance, and transportation through AI-driven platforms 

and blockchain technology (Freeman & Louçã, 2024). 

4. Concentration of Power in Innovation: Schumpeter believed that large firms 

often hold an advantage in carrying out significant innovations due to their 

access to financial resources, advanced infrastructure, and dedicated research 
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and development (R&D) departments. He argued that while small firms may be 

more agile in introducing radical innovations, larger corporations have the 

capital and stability necessary for sustained R&D investments (Mowery & 

Rosenberg, 2024). For instance, companies like Tesla, Google, and Amazon 

continue to shape industries by investing in AI, automation, and green 

technologies. These firms maintain a competitive edge by leveraging economies 

of scale and securing long-term research capabilities (Chesbrough, 2024). 

5. Innovation is a Non-Linear Process: Schumpeter rejected the idea that 

technological progress occurs in a smooth, predictable manner. Instead, he 

viewed innovation as a disruptive and cyclical process, characterized by bursts 

of breakthroughs that challenge existing market structures (Perez, 2023). These 

disruptive innovations often create uncertainty, forcing businesses and 

policymakers to rapidly adjust. For example, the introduction of the Internet and 

AI-driven automation drastically reshaped traditional industries, leading to 

fundamental shifts in labor markets, supply chains, and business operations 

(Teece, 2024). Schumpeter’s perspective suggests that firms and economies 

must remain adaptable to harness the benefits of these innovation waves. 

6. Creative Destruction and Economic Cycles: Schumpeter also linked innovation to 

economic cycles, arguing that technological change follows a repetitive pattern 

of boom and bust. As new technologies emerge, they trigger investment booms, 

leading to economic expansion. However, once these innovations become 

widespread, their impact diminishes, resulting in slowdowns or recessions until 

the next wave of breakthrough innovations emerges (Freeman & Perez, 2023). 

This cycle has been evident in the rise and decline of industries such as steel 

manufacturing, fossil fuels, and traditional banking, which have been replaced or 

reshaped by digital alternatives, renewable energy, and fintech solutions 

(Nelson, 2024). Despite short-term disruptions, Schumpeter argued that this 

cyclical nature of technological progress ultimately leads to long-term economic 

growth and improved living standards. 

 

Benefits of Schumpeter’s Theory 

Schumpeter’s theory offers several important benefits for understanding economic 

change, particularly in industries like manufacturing, some of these benefits include: 

Understanding Innovation as a Competitive Advantage: Schumpeter’s theory helps 

us understand why innovation is central to long-term business success. By 

emphasizing the role of creative destruction, Schumpeter shows how companies can 

gain competitive advantages by embracing new technologies and business models. 
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Encouraging Entrepreneurial Activity: Schumpeter’s emphasis on entrepreneurship 

helps to explain the importance of fostering an environment where entrepreneurs 

can thrive. This has important policy implications, especially for governments 

looking to support innovation-driven economic growth. 

Explaining Industrial Evolution: Schumpeter’s theory provides a framework for 

understanding how industries evolve over time. By focusing on the cyclical nature of  

technological innovation and obsolescence, Schumpeter explains how old industries 

fade while new ones emerge, often as a result of radical innovations. 

Driving Economic and Social Development: The concept of creative destruction 

provides a mechanism by which economies can grow and become more efficient. 

Through innovation, new industries create jobs, reduce costs, and improve 

productivity, contributing to overall economic welfare. 

 

Limitations of Schumpeter’s Theory 

While Schumpeter’s theory of innovation is highly influential, it is not without its 

limitations, some of the areas of limitation include; 

Overemphasis on Disruption: Schumpeter’s theory tends to focus heavily on the 

disruptive nature of innovation and its role in replacing older technologies. However, 

not all innovation leads to creative destruction. Some innovations are incremental 

and improve existing processes without displacing entire industries. 

Neglect of Organizational Factors: Schumpeter’s focus on the entrepreneur and 

technological innovation overlooks other important factors, such as organizational 

culture, management practices, and market demand, that can also influence 

innovation outcomes. 

Underestimation of the Role of Government: Schumpeter’s theory emphasizes the 

role of individual entrepreneurs and large firms in driving innovation, but it pays less 

attention to the role of government policies, such as intellectual property rights, 

regulation, and public funding, in fostering innovation. 

Assumes a High Level of Entrepreneurial Risk: Schumpeter assumes that 

entrepreneurs will always act to disrupt industries, but in reality, many 

entrepreneurs may be more risk-averse or more inclined to pursue incremental 

innovations rather than disruptive ones. This assumption may not hold in all sectors 

or economies. 

Limited Focus on Social and Environmental Impact: Schumpeter’s theory largely 

focuses on the economic outcomes of innovation, with little attention to its social and 
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environmental consequences. The impact of creative destruction on workers, 

communities, and the environment is not addressed in his framework. 

 

Theoretical Implications of Schumpeter’s Theory  

Schumpeter’s theory of innovation, particularly his concept of creative destruction, 

provides a powerful lens for understanding how disruptive technologies reshape 

industries and contribute to firms' competitive advantage. In this study, the three 

core concepts innovation, disruptive technologies, and competitive advantage serve 

as both the foundation and the focal points of analysis. By examining these concepts 

through the lens of Schumpeter’s work, we can better understand how technological 

advancements in manufacturing lead to industry transformations and alter 

competitive dynamics. Below are the theoretical implications of Schumpeter’s theory 

in relation to these three concepts: 

 

Schumpeter's Theory of Innovation and Creative Destruction 

Schumpeter’s theory posits that technological innovation, driven by the 

entrepreneurial spirit, is the primary engine of economic development. In his 

seminal work, Capitalism, Socialism, and Democracy (1942), Schumpeter introduced 

the concept of creative destruction, which refers to the process through which new 

innovations replace outdated technologies, business models, and industries, thereby 

reshaping the economic landscape. 

Schumpeter’s theory implies that innovation is inherently disruptive and that new 

technologies, especially those that challenge existing business paradigms (such as 

artificial intelligence (AI), robotics, and 3D printing), will inevitably replace old 

methods of production and business practices. This creative destruction, while 

initially threatening to incumbents, leads to economic and industrial renewal, as 

firms that successfully innovate create new opportunities and achieve growth. As 

manufacturing industries adopt new technologies, they undergo a transformation 

that allows them to remain competitive or disrupt existing markets altogether. 

For instance, the introduction of 3D printing disrupts traditional manufacturing 

processes by enabling on-demand production, customization, and reduced 

dependency on centralized supply chains. As such, firms that embrace such 

innovations will find new avenues for creating value, while traditional 

manufacturing methods may become obsolete. (Brynjolfsson & McAfee, 2014).  

Thus, Schumpeter’s framework provides a theoretical foundation for understanding 
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how technological innovations create both challenges and opportunities for firms in 

the manufacturing sector. 

 

Schumpeter's Theory of Innovation and Innovation in Manufacturing 

Innovation, as defined in this study, refers to the introduction of new products, 

processes, or business models that generate value within the manufacturing sector. 

Schumpeter emphasized that innovation is not limited to the invention of new 

technologies but also involves the reorganization of business models, product 

offerings, and production methods. In the manufacturing sector, innovation can take 

the form of product innovation (new or improved products), process innovation 

(new methods of production), or business model innovation (new ways to deliver 

and capture value). 

Innovation in manufacturing, as understood through Schumpeter’s lens, are 

profound. First, Schumpeter’s work suggests that entrepreneurial firms are the key 

drivers of innovation. These firms harness technological advancements to disrupt 

traditional manufacturing processes, which can result in cost reductions, enhanced 

product offerings, and more flexible production systems. For example, AI and 

robotics enable manufacturers to optimize production lines, enhance precision, and 

reduce waste leading to increased efficiency and cost-effectiveness. 

Schumpeter also proposed that innovation has a cyclical effect on economic growth, 

with innovation leading to creative destruction, which then creates new markets and 

business opportunities, further driving innovation. In the manufacturing context, 

firms that are able to adopt and integrate disruptive technologies will lead this cycle 

of change, continually evolving and improving their competitive position (Teece, 

2018). This means that incremental innovation and radical innovation can both play 

roles in fostering competitive advantage, depending on how firms adapt to changing 

technological and market conditions. 

 

Schumpeter's Theory of Innovation and Disruptive Technologies in Manufacturing 

Disruptive technologies, as described by Clayton Christensen (1997), are 

innovations that drastically change industries, often replacing established products, 

services, or business models. These technologies start by addressing niche markets 

and eventually disrupt dominant players in the industry. Disruptive technologies 

often follow a trajectory where they first offer a simpler or cheaper solution to an 

underserved segment and then improve rapidly until they displace established 

technologies. 
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In the manufacturing context, disruptive technologies such as 3D printing, robotics, 

and Internet of Things (IoT) are fundamentally altering production processes, 

product design, and supply chain management. For example, 3D printing enables 

decentralized production and mass customization, disrupting traditional 

manufacturing methods reliant on standardized mass production processes 

(Berman, 2012). Similarly, robotics and AI are automating tasks traditionally 

performed by humans, improving precision, scalability, and productivity. 

Disruptive technologies in the context of Schumpeter’s theory are significant. 

According to Schumpeter’s framework of creative destruction, the rise of disruptive 

technologies forces companies to either innovate or risk obsolescence. Firms that fail 

to adopt new technologies may lose market share to more agile competitors who 

capitalize on these disruptions. In line with Schumpeter's view, these technologies 

don’t just improve efficiency or productivity they radically change the industry’s 

structure by making older technologies or business models obsolete. 

For example, AI in manufacturing not only enhances operational efficiency through 

predictive maintenance but also enables firms to reimagine their entire approach to 

production, such as through the use of smart factories. Similarly, IoT creates a 

feedback loop that drives continuous improvement in operational processes, 

enhancing the integration of real-time data across production, logistics, and supply 

chains. Schumpeter’s theory suggests that these disruptions contribute to the 

constant evolution of the industry, forcing manufacturers to innovate or risk being 

left behind. 

 

Schumpeter's Theory of Innovation and Competitive Advantage through Innovation 

and Disruptive Technologies 

Competitive advantage refers to a company’s ability to outperform its rivals. 

According to Schumpeter, this advantage is often derived from the company’s ability 

to innovate, whether by introducing new technologies, optimizing processes, or 

developing new business models. By leveraging disruptive technologies, a firm can 

distinguish itself in terms of cost, quality, or customization, thereby gaining a 

significant market advantage (Porter, 1996; Teece, 2020). 

Schumpeter’s focus on entrepreneurial innovation suggests that in sectors like 

manufacturing, competitive advantage often stems from technological leadership 

and the capacity to adapt to the shifting dynamics introduced by disruptive 

innovations. Companies that implement process innovations such as automation, 

artificial intelligence (AI), and the Internet of Things (IoT) can gain a cost leadership 
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advantage by enhancing operational efficiency. Likewise, companies that adopt 

product innovations, such as 3D printing or custom manufacturing techniques, can 

differentiate themselves by offering unique or tailored products. 

Moreover, Schumpeter’s theory highlights that competitive advantage is not fixed. It 

is constantly reshaped by "creative destruction," a process where disruptive 

technologies transform industries. Firms that fail to innovate or adapt to these 

technological changes risk losing their competitive edge. Thus, ongoing innovation 

is essential for maintaining a competitive advantage, especially in industries that are 

becoming increasingly digital and automated (Teece, 2020; Christensen & Raynor, 

2020). 

In conclusion, Schumpeter’s theory of innovation, particularly his concept of creative 

destruction, offers a robust framework for understanding how technological 

disruption drives competitive advantage in the manufacturing sector. The 

theoretical implications of this framework are as follows: 

Innovation is essential for firms seeking to sustain their competitive position, as it 

enables new business models and production processes that are more efficient, cost-

effective, and customer-centric. 

Disruptive technologies create new market opportunities but also force established 

firms to adapt or face decline. As technologies such as AI, robotics, and 3D printing 

reshape manufacturing, they contribute to Schumpeter’s cycle of creative 

destruction, wherein old technologies and practices are displaced by new, innovative 

solutions. 

Competitive advantage is a dynamic concept, driven by the ability to innovate and 

integrate disruptive technologies. Firms that leverage these technologies to improve 

operational efficiency, reduce costs, and differentiate products will gain a 

sustainable edge in the marketplace. 

In summary, Schumpeter’s theory, when applied to the study of innovation and 

disruptive technologies in manufacturing, helps explain the constant evolution of 

industries and the shifting dynamics of competition. Manufacturing firms must 

continuously innovate to stay ahead of technological changes or risk being disrupted 

by more agile competitors. 

 

Methodology 

This study adopted a desk review methodology, focusing on secondary data analysis. 

It involved extensive review of existing literature, including academic articles, books, 

industry reports, and case studies, to explore Schumpeter’s theory of innovation, the 
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impact of disruptive technologies, and how these factors contribute to competitive 

advantage in manufacturing which is shown in the appendix. 

 

Discussion of Findings and Relation to Schumpeter’s Theory of Innovation 

The findings from the conceptual review highlight how innovation, artificial 

intelligence (AI), and disruptive technologies shape the manufacturing sector. These 

findings align closely with Schumpeter’s Theory of Innovation, particularly his 

concepts of creative destruction, entrepreneurial innovation, and economic cycles. 

This section discusses the research findings in relation to Schumpeter’s framework 

and provides insights into how technological advancements drive industrial 

transformation. 

 

Innovation as a Driver of Efficiency, Productivity, and Competitiveness in 

Manufacturing 

Findings 

The review establishes that innovation is fundamental to enhancing efficiency, 

productivity, and competitiveness in the manufacturing sector. Technological 

advancements, such as automation, AI-driven production, and IoT-enabled smart 

manufacturing, reduce operational costs, optimize resource utilization, and improve 

product quality. Innovation also fosters market differentiation by allowing 

manufacturers to offer customized products and adapt to changing consumer 

demands. Furthermore, firms that continuously innovate sustain their competitive 

advantage by enhancing flexibility, improving decision-making, and reducing lead 

times. 

 
Relation to Schumpeter’s Theory 
Schumpeter’s theory posits that innovation is the primary driver of economic 

growth and that entrepreneurs play a critical role in introducing new technologies 

that disrupt existing market structures (Schumpeter, 1934). This aligns with the 

findings that manufacturers who invest in technological innovation gain a 

sustainable competitive edge, as they can streamline operations, increase output, 

and develop superior products. The concept of creative destruction is also evident 

here, as outdated manufacturing methods are being replaced by automation, AI, and 

digital transformation, leading to the displacement of traditional labor-intensive 

processes. 

For instance, manual assembly lines have been replaced by AI-powered robotic 

automation, which not only enhances efficiency but also reduces defects and 
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increases scalability. This aligns with Schumpeter’s view that economic progress is 

cyclical, driven by waves of technological advancement that disrupt old industries 

while creating new opportunities (Schumpeter, 1942). 

 

The Impact of Artificial Intelligence on Competitive Advantage in Manufacturing 

Findings 

The study highlights that AI is revolutionizing manufacturing by enhancing 

operational efficiency, predictive maintenance, quality control, and supply chain 

management. AI-driven analytics optimize production workflows, ensuring minimal 

downtime and resource wastage. AI-powered predictive maintenance reduces costs 

by preventing equipment failures, while AI-enhanced quality control detects defects 

with high precision. Furthermore, AI-driven supply chain management enables 

manufacturers to streamline logistics, improve demand forecasting, and reduce lead 

times. 

Relation to Schumpeter’s Theory 

Schumpeter argued that entrepreneurs are central agents of change, 

introducing radical innovations that disrupt existing market leaders and reshape 

industries (Schumpeter, 1939). AI-driven manufacturing aligns with this principle, 

as AI-powered firms gain a significant competitive edge over traditional 

manufacturers by increasing efficiency, lowering costs, and improving product 

quality. 

The introduction of AI in manufacturing is a classic example of creative destruction, 

where firms that fail to integrate AI face obsolescence. Companies that invest in AI-

powered automation and predictive analytics are redefining industry standards, 

much like Schumpeter predicted. Large firms, which Schumpeter suggested have 

greater capacity for innovation due to their resources and R&D investments, are 

leading the AI revolution in manufacturing. However, disruptive AI startups also 

embody Schumpeter’s vision of entrepreneurial-driven transformation, as they 

challenge incumbents with AI-based agile solutions. 

Additionally, AI’s role in continuous learning and adaptive decision-making aligns 

with Schumpeter’s cyclical innovation theory, suggesting that firms must 

continuously embrace new technologies to sustain their market dominance. 

 
Enablers of Disruptive Technology Adoption in Manufacturing 
Findings 

The successful adoption of disruptive technologies in manufacturing is driven by 

several key enablers, including financial investment, a skilled workforce, 

government policies, organizational culture, and industry collaboration. Firms that 
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invest in R&D, workforce upskilling, and digital transformation strategies are better 

positioned to adopt and leverage disruptive technologies. Government policies play 

a crucial role in fostering an innovation-friendly environment, while partnerships 

with technology providers facilitate knowledge transfer and integration. Leadership 

commitment and an innovation-driven culture are also critical in overcoming 

resistance to technological change. 

 
Relation to Schumpeter’s Theory 
Schumpeter’s view that large firms have a greater capacity for innovation due to 

their access to capital and research infrastructure aligns with the finding 

that financial investment is a key enabler of disruptive technology adoption 

(Schumpeter, 1934). However, Schumpeter also emphasized the role 

of entrepreneurial innovation, where small, agile firms can introduce radical 

technological changes that disrupt larger incumbents. This is evident in the 

manufacturing sector, where startups specializing in AI, IoT, and 3D printing are 

challenging traditional production models. 

The concept of non-linear innovation in Schumpeter’s theory is reflected in the 

finding that disruptive technologies do not follow a predictable adoption curve. 

Instead, they are often introduced in bursts by visionary entrepreneurs 

who leverage technological breakthroughs to reshape industries. This underscores 

the importance of organizational culture and adaptability, as firms must embrace 

uncertainty and continuous learning to stay ahead in the era of digital 

transformation. 

Furthermore, Schumpeter’s theory of economic cycles is relevant here, as disruptive 

technologies create short-term disruptions but lead to long-term growth and 

productivity gains. Firms that successfully navigate these innovation cycles emerge 

as industry leaders, while those resistant to change risk obsolescence. 

 
Conclusion 
The discussion of findings reveals that innovation, AI, and disruptive technologies 

are reshaping the manufacturing landscape, driving efficiency, productivity, and 

competitive advantage. Schumpeter’s theory of innovation, creative destruction, and 

economic cycles provides a valuable framework for understanding these 

transformations. 

• Innovation enhances manufacturing efficiency and productivity, aligning 

with Schumpeter’s view that technological progress drives economic growth. 



06.30.2025  Pg.115  
   
         Vol. 8, No. 7 
 
 

BERKELEY RESEARCH & PUBLICATIONS INTERNATIONAL  
Bayero University, Kano, PMB 3011, Kano State, Nigeria. +234 (0) 802 881 6063,  

 berkeleypublications.com 

 

Journal of Management Science and Entrepreneurship 

E-ISSN 3027-0871 P-ISSN 3026-9121 

• AI fosters competitive advantage by optimizing production, supply chains, 

and decision-making, supporting Schumpeter’s idea that entrepreneurs and 

innovators reshape industries. 

• The adoption of disruptive technologies depends on financial investment, 

workforce readiness, and strategic adaptability, echoing Schumpeter’s 

argument that large firms and agile startups both contribute to technological 

evolution. 

 

Ultimately, Schumpeter’s theory remains highly relevant in explaining the rapid 

advancements in modern manufacturing, as firms must continually embrace change, 

invest in innovation, and anticipate cycles of disruption to remain competitive in an 

increasingly digitalized world. 

 

Implications 

This study has important implications for both theory and practice in the 

manufacturing sector. On the theoretical side, it offers a fresh look at Schumpeter’s 

idea of creative destruction, showing how disruptive technologies like AI, robotics, 

and IoT are reshaping industries today. By applying this classic framework to 

modern manufacturing, the study will help us understand how innovation not only 

sparks change but also creates new competitive dynamics. It will emphasize how 

manufacturers can use innovation strategically to maintain a competitive edge, 

echoing Schumpeter’s belief in the power of entrepreneurship and disruptive 

change. 

From a practical perspective, the research will provide valuable insights for 

manufacturing companies as they navigate the challenges of adopting new 

technologies. Understanding what drives or hinders technology adoption can help 

businesses make better decisions about investments, training, and adapting to new 

business models. Policymakers and industry leaders can also use these findings to 

create supportive environments for innovation helping manufacturers stay ahead of 

the curve and thrive in an increasingly tech-driven world. Ultimately, the study aims 

to bridge the gap between cutting-edge theory and real-world business needs, 

empowering firms to innovate and compete effectively in a rapidly evolving industry. 
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