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Abstract 

Open innovation is gaining recognition as a strategic approach for the industrial sector to enhance competitiveness 

and adaptability. This study investigates the primary determinants influencing the implementation of open 

innovation (OI) in Indian manufacturing firms, a context that is presently insufficiently addressed in the existing 

literature. Innovation theory and the resource-based view, seven antecedents are examined: competitive 

advantage, government support and policy, innovation and flexibility, knowledge absorptive capacity, market 

uncertainty, organizational readiness, and proactivity. This study aims to determine the factors that influence 

Indian manufacturing companies' decision to adopt open innovation, including organizational readiness, 

competitive advantage, government policy and support, innovation and flexibility, knowledge absorption 

capacity, market uncertainty, and proactiveness. The study employed a descriptive and causal design and used 

primary data gathered from 398 senior executives in the manufacturing sector. We used a structured questionnaire 

that was based on items that had been validated in previous research to gather data. The proposed hypotheses were 

tested and the significance of the correlations between the constructs was evaluated using Structural Equation 

Modeling via Partial Least Squares (SEM-PLS). The results show that organizational readiness, competitive 

advantage, innovation and flexibility, market uncertainty, and proactiveness all have a major impact on OI 

adoption. Organizational readiness was more important than government support or the capacity to take in new 

information. These results show that internal strategic and structural capabilities of Indian businesses are more 

significant in promoting OI practices than external institutional support. This work adds to the theory of innovation 

in emerging economies by providing a tested structural model that can be applied to the manufacturing sector in 

India. It illustrates that lawmakers need to change the way they aid businesses and that businesses need to use 

their own skills. The study shows that innovation methods that work in one place may not work in another, 

especially in economies with limited resources and different types of institutions. 

 

1. Introduction 

Innovation is absolutely necessary if the global industrial environment is to continue to 

experience competitiveness, efficiency, and sustainability. Research and development carried 

out within the company has, nevertheless, always been an essential component of industrial 

innovation frameworks. The exchange of information between different departments has 

grown more difficult as a result of this (Szromek & Bugdol, 2024). As the velocity of change 

in both markets and technology continues to accelerate at a dizzying rate, the limitations of 

these restrictive techniques of idea development are becoming increasingly apparent. Over the 

course of the past several years, the idea of "Open Innovation" (OI) has generated a lot of 

enthusiasm. Through the use of Open Innovation, entities such as enterprises, customers, 

suppliers, universities, startups, and even competitors have the opportunity to collaborate on 

the development of novel ideas and discoveries (Fu et al., 202). Through the utilization of more 

flexible production processes that are made possible by OI, manufacturers are able to generate 

new goods, reduce the expenses associated with innovation, and adapt to Industry 4.0, the 

Internet of Things, and sophisticated analytics, as stated by Yang et al. (2021). Infrastructure, 

human capital, and money are three areas in which developing countries like India face 

challenges. In addition to these worries, Cordeiro et al. (2022) acknowledge that the possible 

inclusion of OI into global innovation networks is something that should be taken into 

consideration. Despite the fact that it has a great deal of promise, the manufacturing industry 

in India has had a diverse response to the implementation of operational innovation. Since 

many companies are still using antiquated methods of R&D, it is essential to know the pros 
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and cons of open innovation (Chatterjee et al., 2021). To identify these components, it is 

necessary to employ methodological frameworks capable of uncovering both the essential 

conditions for adoption and the combinations of characteristics that can independently promote 

adoption, referred to as adequate configurations. Fuzzy-set Qualitative Comparative Analysis 

(FsQCA) and Necessary Condition Analysis (NCA) provide further insights. The primary 

objective of NCA is to identify the non-compensatory limiting conditions essential for the 

feasibility of the outcome (OI adoption). Adoption cannot occur in the absence of a 

prerequisite, irrespective of the quality of all other aspects. But FsQCA highlights causal 

complexity by identifying various permutations of conditions sufficient to produce the result. 

It recognizes that different people may adopt in various ways and that different circumstances 

can have similar effects in different situations. This study integrates the two methods to identify 

the components that must be present for OI adoption and the combinations of components that 

can bring about its adoption. Policymakers, managers, and stakeholders in India's 

manufacturing industry can gain actionable insights from this dual perspective, which helps 

them understand the adoption process better in line with national efforts like Make in India 

plan. 

 

The implementation of OI in Indian manufacturing firms and delineates the obstacles to its 

broader adoption. This study suggests that organizational preparation, innovation and 

flexibility, competitive advantage, market unpredictability, and proactivity may influence the 

adoption of open innovation. Each antecedent functions as an independent variable within the 

analytical framework, encompassing an organization's internal resources, strategic position,

and  external  environment  (Qu  & Kim,  2024).  The  endogenous  construct  of  OI

 adoption indicates the degree to which firms incorporate open innovation principles into their 

operations. Previous research often evaluated the statistical significance of these interactions 

using one- dimensional approaches, such as regression and Structural Equation Modeling 

(SEM). The reliability of the measurement model and its proposed antecedent relationships 

are evaluated through PLS-SEM (Wang et al., 2022). Statistical significance does not 

establish  that  a  component  is  essential  for  OI  adoption,  nor  does  it  consider  alternative

 pathways  for  adoption.  This  study  employs  NCA  and  FsQCA  to  address  this  

gap, utilizing  two  independent  but  interrelated  methodologies.  NCA  is  used  to  

find non-compensatory bottlenecks, which are the lowest values of an antecedent that must be 

met  for  OI  adoption  to  happen.  This  answers  the  question:  “Which  conditions  are 

absolutely  essential  for  adoption,  regardless  of  other  factors?”  In  contrast,  FsQCA 

identifies  causal  configurations  different  combinations  of  antecedents  that  are  sufficient  to 

produce high levels of OI adoption. This study examines the question: “What combinations of 

conditions  facilitate  adoption,  and  how  can  different  firms  attain  it  through  various 

pathways?”  This  study  integrates  NCA  and  FsQCA  with  SEM-PLS, providing a 

comprehensive perspective  that  connects  statistical  association,  necessity,  and  sufficiency.  

This  tri-method approach offers a strong empirical basis for analyzing the interplay  of

 organizational,  strategic,  and  environmental  factors  affecting  OI  adoption  in  the 

manufacturing  sector.  The  results  will  guide  decision-making  within  the  organization  by 

assisting leaders in identifying key capabilities,  understanding flexible adoption routes, 

and  aligning  strategies  with  the  specific  context.  The  findings  will  aid  

policymakers  in  developing  supportive  frameworks,  especially  regarding  national 

initiatives  like  Make  in  India  and  the  Production-  Linked  Incentive  (PLI)  scheme,  to 

cultivate an environment conducive to innovation in developing economies such as India. 
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This research investigates open innovation within India's industrial sector, an essential yet 

underexplored subject. Extensive research on OI exists in industrialized countries; however, 

there is a paucity of studies from developing nations due to insufficient infrastructure, 

institutional support, and organizational growth (Szromek & Bugdol, 202).Despite initiatives 

like the Atal Innovation Mission and the National Innovation Council, numerous Indian 

businesses still face challenges in executing innovative concepts. This study will conduct an 

empirical analysis of a structural model based on innovation theory and knowledge 

management frameworks to examine the overall knowledge gap revealed by the 

implementation gap (Liu, 2023). Investigating the adoption of open innovation through internal 

and external factors is essential. The preparedness and proactiveness of a company are the most 

critical factors. Cepeda-Carrion et al. (2022b) indicate that the regulatory framework, 

competitive market dynamics, and market instability influence the feasibility and rate of 

adoption. The resource-based view (RBV) asserts that innovation, particularly proactive 

orientation and competitive advantage, is influenced by strategic resources and organizational 

behavior. This study illustrates the effectiveness of multi-method approaches utilizing NCA, 

FsQCA, and PLS-SEM. To determine the extent to which antecedent factors on open 

innovation adoption exist, PLS-SEM can be employed. The constraints of non-compensatory 

adoption are the main emphasis of NCA.Despite not optimizing all circumstances, FsQCA 

identifies many adequate paths with diverse combinations of conditions that may lead to high 

OI adoption. This comparative methodological design provides more comprehensive and 

practical insights. It highlights the fundamental conditions that practitioners must create and 

the various strategic options accessible to them, depending on their context and resources. The 

findings provide policymakers with insights for developing targeted interventions, including 

capacity-building programs, sector-specific innovation incentives, and collaborative platforms, 

to tackle industry-specific challenges (Marzi et al., 2023). This study enhances academic 

literature and practical knowledge by integrating various perspectives, offering a validated 

framework for understanding and promoting OI adoption within India's complex and dynamic 

manufacturing sector (Najib et al., 2021a). 

 

This research report consists of five primary sections, each systematically developing from the 

preceding one to provide a coherent and thorough analysis. Section 1 outlines the research 

setting, defines the study objectives, and examines the importance of open innovation in the 

industrial sector, specifically within the Indian framework. To put OI into action, you need to 

look at the necessary and sufficient requirements. Section 2 examines studies on OI within 

several global enterprises engaged in emerging sectors. This text discusses concepts from 

innovation theory, resource-based strategy, and knowledge management. This study identifies 

literature gaps and presents a conceptual framework with research hypotheses from previous 

studies. In the section 3, the design of the study, the sampling strategy, and the data collection 

are discussed. In this study, we use PLS-SEM, NCA, and FsQCA as statistical tools to examine 

potential causal pathways and non-compensatory bottlenecks. The statistical and 

configurational methodologies we employ establish the basis for assessing the reliability and 

validity of the measurement model. The report we have compiled offers an in-depth analysis 

of our collective endeavors. This section of the empirical findings details the results of the 

hypothesis tests, descriptive statistics, and metrics employed to evaluate the model's fit. The 

second section of the article encapsulates the key points discussed in the first section. This 

section systematically examines all previous findings, including the results of the hypothesis 

testing. The findings encompass the outcomes derived from the PLS-SEM analysis, the NCA, 

and the FsQCA. The incorporation of these essential components can enhance opportunities 
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for unrestricted creative expression. To enhance understanding, tables and diagrams of the 

structural model are included. In Section 5, we examine the existing literature and analyze the 

key findings in relation to the research objectives. The discussion includes potential advantages 

for management derived from these findings. The report highlights its limitations while 

proposing potential areas for further exploration regarding the benefits of open innovation for 

the industrial sector in India. 

 

 

2. Literature Review 

2.1 Theoretical background 

Utilizing technical resources, promoting information exchange, and collaborating with other 

entities can enhance business competitiveness in their respective fields (Abdullah & Almaqtari, 

2024). Making value and coming up with new ideas are now much easier thanks to these tactics. 

Making value and coming up with new ideas are now much easier thanks to these tactics. 

Combining academic hypotheses with real-world data from previous research, this study 

examines what motivates companies to embrace open innovation. In terms of open innovation 

ambitions, India is faced with a number of challenges as well as opportunities. The outcomes 

are a consequence of the fact that the regulations imposed by the government are in a state of 

constant flux, in addition to the influence of globalization and the development of technology. 

The significance of open innovation as a strategic approach for enterprises is increasingly 

recognized. This facilitates the integration of individual knowledge with external sources, 

thereby enhancing ideation, reducing time-to-market, and increasing competitiveness 

(Priyadarshini et al., 2024). Organizations can enhance their innovation outcomes and 

adaptability in a constantly evolving global environment by leveraging their individual and 

collective capabilities. Nonetheless, a lack of consistency persists in the implementation of OI 

within Indian manufacturing firms. Research in developed economies highlights the 

importance of factors such as network strength, absorptive capacity, and leadership 

commitment in facilitating open innovation; however, empirical evidence regarding India is 

limited. Unlike other innovation models, it emphasizes collaboration, knowledge co-creation, 

and partnership development (Szromek & Bugdol, 2024). Potential benefits encompass 

enhanced strategic flexibility, cost reduction, and superior innovation performance, which are 

especially advantageous in volatile and uncertain markets. It is essential to understand the 

necessary and sufficient antecedents of OI adoption in the Indian manufacturing sector for 

academic inquiry and practical decision-making. 

This research conducts a comprehensive literature analysis to evaluate the strategic 

implications of open innovation (OI) and identify the variables that influence its adoption 

within the industrial sector. The Resource-Based View (RBV) functions as a critical theoretical 

framework within the domain of OI research. The Resource-Based View (RBV) suggests that 

firms aim to enhance their internal resources via external collaborations to achieve sustained 

competitive advantage (Naseer et al., 2020). In this context, OI is considered a means of 

broadening resource boundaries and improving dynamic capabilities. Although the Resource- 

Based View (RBV) prevails in the literature on Open Innovation (OI), alternative frameworks 

like Institutional Theory and Transaction Cost Economics (TCE) have garnered relatively less 

focus. Institutional Theory emphasizes the influence of normative, coercive, and mimetic 

pressures on the adoption of innovations. In contrast, Transaction Cost Economics (TCE) 

analyzes the costs related to knowledge exchange, alliance formation, and coordination, and 

how these costs affect innovation strategies. Examining these perspectives enhances the 
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understanding of the intricate factors influencing OI adoption across various sectors. This 

research enhances the literature on open innovation by integrating various theoretical 

perspectives with empirical data, situating its adoption within the distinct dynamics of India's 

manufacturing economy. This dual-method approach integrates Necessary Condition Analysis 

(NCA) and Fuzzy-set Qualitative Comparative Analysis (FsQCA) to identify essential and 

configurational factors that influence OI adoption. 

 
2.2 Organizational Factors 

The effectiveness of innovation activities is greatly affected by a company's absorptive 

capacity, defined as its ability to acquire, interpret, and apply information from external sources 

(Fu et al. 2024). Larger companies often possess greater resources, an extensive network of 

contacts, and advanced technology to support their open innovation initiatives. To address 

these challenges, it is essential to remain agile, concentrate on specific domains, and establish 

connections. Integrated systems facilitate communication among individuals across various 

departments, enabling information sharing and the exploration of innovative approaches. The 

significance of organizational structure in the context of open innovation is paramount. 

Innovation necessitates a commitment from leadership towards learning, creativity, and the 

sharing of resources (Tsai et al. 2022). Inadequate communication, isolated departments, and 

restrictive organizational frameworks may hinder the implementation of operational 

intelligence. Establishing a culture that emphasizes cooperation, transparency, and data-driven 

decision-making is an effective approach to addressing these challenges. Upon the 

implementation of this data format, the organization can enhance its ability to utilize both 

internal and external sources to optimize its value chain. Effective organizational preparation 

and robust leadership support are essential components for facilitating open innovation within 

the industry. 

 
2.3 Technological Factors 

OI necessitates cutting-edge technology to enhance collaboration, facilitate knowledge 

exchange, and optimize data sharing. A minimum level of technological readiness, including 

infrastructure, digital tools, and effective Intellectual Property Management (IPM), is often 

required for firms to participate in OI activities (Haylemariam et al., 2024b). Without this 

baseline capability, excellent leadership or good market circumstances may not lead to open 

innovation adoption. The adoption of Industry 4.0 technologies, including automation, smart 

manufacturing, and advanced supply chain integration, enhances readiness by improving 

operational efficiency and the potential for external collaboration. Digital technologies such 

as artificial intelligence, big data analytics, cloud computing, and the Internet of Things (IoT) 

enhance a firm's absorptive capacity, facilitating the effective processing and application of 

external insights (Quesado & Silva, 2021a). Strong research and development capabilities, 

along with digital platforms, enable collaboration with entrepreneurs, universities, and 

industrial networks, which may contribute to various sufficient configurations for open 

innovation adoption, as indicated by FsQCA analysis. However, technological obstacles— 

including inadequate infrastructure, high implementation costs, and cybersecurity risks—can 

prevent firms from reaching the necessary thresholds for OI participation. To address these 

barriers, organizations must invest in digital transformation, strengthen absorptive capacity, 

and develop resilient technological ecosystems. In configurational terms, technological 

readiness often interacts with factors such as leadership commitment, organizational flexibility, 

and external networks to form effective pathways toward successful OI adoption. 
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2.4 External Factors 

Operational intelligence is becoming crucial for companies aiming to adapt to changing 

customer demands and sustain a competitive edge. Collaborations with universities, research 

institutions, and industry networks allow firms to obtain new knowledge, access specialized 

skills, and generate innovative ideas—essential components that can contribute to adequate 

configurations for open innovation adoption (Najib et al., 2021a; Mishra, 2024).NCA should 

team up with universities, entrepreneurs, and businesses to boost open innovation. 

Collaboration across global markets is essential for contemporary businesses, particularly in 

light of the rapid evolution of technology and shifting consumer demands. The objectives of 

open innovation within the framework of FsQCA encompass robust collaboration between 

public and private sectors, global engagement in value chains, effective management of 

intellectual property, and the establishment of digital network architecture (Marzi et al., 2023). 

Skepticism, cultural differences, and intellectual property infringement can restrict the 

operational collaboration of open innovation. It is essential to implement strategies, establish 

partnerships, and foster collaboration to enable companies to fully leverage the benefits of open 

innovation. NCA argues operational intelligence needs these skills. FsQCA integrates 

technical preparedness, absorptive ability, and leadership commitment to foster innovation, 

information sharing, and sustainable competitive advantage. 

 
2.5 Financial Performance 

Research indicates a positive correlation between open innovation (OI) and corporate 

profitability, with firms leveraging external information typically experiencing lower R&D 

costs and enhanced productivity (Akjou & Fakhreddine, 2024c). Open innovation typically 

accelerates product launch timelines, resulting in enhanced and diverse revenue streams. From 

an NCA perspective, a basic level of financial capacity is crucial for OI, as it directly affects a 

company's ability to invest in partnerships, innovative technologies, and collaborative research 

initiatives. In the context of FsQCA, financial strength is frequently identified as a necessary 

condition for the successful adoption of open innovation, typically alongside high absorptive 

capacity, leadership commitment, and technological readiness. Profitability enables companies 

to collaborate, utilize external solutions, and allocate internal R&D resources towards 

enhancing existing technologies rather than developing new ones (Chen et al., 2024b). 

Companies that work together internationally can use ideas and tools from around the world, 

which saves them money. Using outside information lowers the cost of development, speeds 

up product launches, and makes a business more competitive in the market. To make open 

innovation work better, you need to be good with money and make sure that technology and 

businesses work together. 

One interesting aspect of OI is its ability to effectively reduce the impact of diversifying risk. 

When companies join forces with others in their industry, they can share the costs and risks of 

developing new products and processes, which increases their chances of hitting it big in the 

market (Ahmed et al., 2024b). OI platforms and crowdsourcing are great, budget-friendly ways 

to tackle tricky problems. Plus, licensing deals and co-development partnerships help 

companies tap into better ideas and tech without breaking the bank. These methods keep 

experimentation costs down and reduce the fallout from any potential flops. In some cases, 

firms can generate additional revenue by licensing unused intellectual property to external 

partners. From a NCA perspective, a minimum level of financial risk tolerance and governance 

capability may be indispensable for sustaining OI partnerships, as these enable firms to manage 
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contractual complexities, safeguard intellectual property, and align collaborations with 

strategic goals (Petruzzelli et al., 2021d). Without these abilities, firms may struggle to form 

open innovation partnerships. FsQCA indicates that effective financial management typically 

aligns with being technically equipped, having the capacity to acquire new insights, and 

maintaining robust external connections. These elements combine to create an awesome 

environment for success driven by open innovation (Radicic & Alkaraan, 2022b). Investing 

in open innovation is a smart move that can definitely help lower costs and minimize risks. 

Also, it enhances relationship management, providing companies with a solid advantage over 

their competitors. Finance management is essential for OI's resource efficiency and creativity. 

 
2.6 Innovation Performance 

The integration of diverse external information sources enhances creativity and patent activity 

in firms engaged in open innovation (Liu, 2023). Collaboration with universities, research 

institutions, startups, and industry groups significantly enhances product and process 

innovation, allowing a company to create and apply novel solutions (Cepeda-Carrion et al., 

2022b). Innovative unconventional approaches may require intensive external collaboration. 

From a NCA perspective Organizations may struggle to produce innovative concepts with the 

same speed or effectiveness in the absence of diverse data types. Innovation flourishes in 

environments where individuals possess expertise, leadership is committed, external 

relationships are robust, and new knowledge is rapidly assimilated. FsQCA reveals that 

agreements provide organizations with access to advanced research, data, and technology. The 

concept of open invention serves to expedite the process of innovation. OI unlike closed 

invention, utilizes the expertise of partners to expedite the time-to-market (Ayinaddis, 2023b). 

Agile organizations are likely to more effectively address consumer and market needs, thereby 

fostering innovation and enhancing operational processes. Diversity of knowledge significantly 

contributes to the improvement of innovative results. By collaborating with external 

stakeholders, firms can include novel perspectives, unorthodox concepts, and interdisciplinary 

knowledge into their innovation strategy (Singh et al., 2019b). This wide range of feedback 

leads to new ideas that would not have been conceivable with only an internal research and 

development team. Open innovation makes it easier for enterprises to share technology, which 

means they may use and change current solutions instead of developing new ones from start. 

Sarpong et al. (2024) indicate that open innovation promotes innovative thinking while 

presenting challenges related to intellectual property management, the formation of 

collaborative institutions, and partner trust. Organizations require robust governance, clear 

contracts, and effective information management systems to ensure mutual benefit. NCA 

fosters the development of essential organizational and managerial competencies to enable 

sustainable open innovation and reduce risk. In their absence, technologically advanced or 

wealthy companies may struggle to connect. The FsQCA found that absorptive capacity, 

leadership commitment, technology readiness, and organizational preparedness drove open 

innovation. Open innovation allows organizations to expand, enhance agility, and reduce 

collaborative risks. Wang et al. (2022) indicate that organizations that succeed in the current 

market are those capable of rapid adaptation, fostering robust partnerships, and demonstrating 

flexibility. Through the efficient alignment of strategic, relational, and technological resources 

with key planning criteria, organizational intelligence supports organizations in sustaining a 

competitive edge. 

This study develops a conceptual framework grounded in the theoretical underpinnings of 

innovation management and the resource-based view (RBV) to analyze the principal 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X 
VOL. 22, NO. S4(2024) 

 

291  

antecedents affecting the adoption of open innovation across Indian manufacturing enterprises. 

Open innovation is influenced not just by internal capabilities but also by external 

environmental factors, strategic intent, and organizational readiness (Haylemariam et al., 

2024b).Therefore, the framework combines both internal and external factors to give a full 

picture of the things that might help or hinder the adoption of OI (Ahmed et al., 2024b). It has 

been discovered that seven different ideas, which are independent factors, have the potential to 

predict the adoption of open innovation. Competitive advantage, market uncertainty, 

organizational preparedness, and proactivity are the factors that are included in this category 

(Qu & Kim, 2021). It was believed that each of these factors directly influences the use of 

open innovation (the dependent variable).The following parts will explain the five assumptions 

in writing and talk about the idea that each link is based on. 

 
2.6 Competitive advantage and adoption of open innovation 

Competitive advantage is a key motivator for firms to innovate. Manufacturing firms pursue 

open innovation to develop unique products, improve operational efficiencies, and capture new 

markets enhancing their position relative to competitors. In increasingly dynamic industries, 

firms that adopt OI can more effectively integrate external technologies and ideas, speeding up 

innovation and reducing costs (Ahmed et al., 2024b). This creates an advantage not easily 

replicated by rivals. OI allows firms to respond faster to technological changes and customer 

preferences, thus strengthening their market position. Moreover, open collaboration with 

research institutions or technology partners allows firms to access cutting-edge knowledge 

without bearing full R&D costs. One way to stand out and be the cheapest in India's 

manufacturing sector where costs are crucial and competition is fierce is to use OI (Singh et 

al., 2019b). Therefore, it is expected that the desire to gain and maintain a competitive edge 

would play a significant role in firms' decisions to use open innovation strategies. 

H1: Competitive advantage has a significant positive influence on the adoption of open 

innovation. 

 

2.7 Government support & policy and adoption of open innovation. 

Government support and favorable policy environments play a vital role in promoting 

innovation, particularly in emerging economies. Policies that provide financial incentives, tax 

benefits, innovation grants, or support for public-private partnerships can significantly lower 

the barriers to adopting open innovation. In India, initiatives like ‘Make in India’, the 

Production-Linked Incentive (PLI) schemes, and the Atal Innovation Mission aim to stimulate 

industrial growth and technological advancement (Ayinaddis, 2023b). These policies often 

encourage collaboration between academia, research institutions, and private enterprises, 

aligning closely with the principles of OI. Moreover, regulatory clarity, IP protection 

frameworks, and infrastructure development foster an environment conducive to knowledge 

sharing and external collaboration. Indian manufacturing firms, especially SMEs, rely heavily 

on institutional support to experiment with open models of innovation due to resource 

constraints (Sarpong et al., 2024). Hence, proactive government policies are expected to not 

only influence firms' innovation orientation but also provide the structural and financial 

ecosystem necessary for successful open innovation adoption. 

H2: Government support & policy has a significant positive influence on the adoption of open 

innovation. 
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2.8 Innovation & flexibility and adoption of open innovation. 

For a company to be successful with open innovation, it must be innovative and able to adapt 

quickly to new circumstances.  Companies that place a high priority on innovation, exploring 

new ideas, and taking risks are more likely to make use of technology and ideas that originate 

from outside sources. It is simpler to employ the ideas of other people in the workplace, 

according to Liu (2023), if you have the ability to adapt your ideas, techniques, and ways of 

making choices. When working in a field where things are always changing and need to be 

modified to match the requirements of each individual customer, you need to be creative and 

adaptable in order to be successful.  Businesses that are open to new experiences and that are 

able to adjust to novel concepts are more inclined to collaborate with other businesses, 

educational institutions, and even competitors. They are better equipped to respond to 

opportunities arising from new technologies or market disruptions. In the Indian context, where 

traditional hierarchical structures dominate many firms, those that demonstrate internal 

flexibility and openness to change are more likely to break rigid boundaries and pursue OI 

(Petruzzelli et al., 2021d). Thus, a strong orientation toward innovation and organizational 

flexibility is positively associated with OI adoption. 

• H3: Innovation & flexibility has a significant positive influence on the adoption of open 

innovation. 

 
2.9 Knowledge absorptive capacity and adoption of open innovation. 

Knowledge absorptive capacity refers to a firm’s ability to recognize, assimilate, and apply 

external knowledge effectively. It is a critical internal capability for successful open 

innovation. Firms that lack the ability to absorb and integrate external ideas may fail to benefit 

from OI efforts, regardless of access to external partners. High absorptive capacity allows firms 

to evaluate the relevance of external innovations, align them with internal goals, and implement 

them efficiently (Radicic & Alkaraan, 2022b). This capacity is often built through prior R&D 

experience, employee skill development, and learning-oriented cultures. In Indian 

manufacturing firms, where skill gaps and resource limitations can pose challenges, building 

absorptive capacity is essential to realize the benefits of OI. Firms with strong absorptive 

capabilities can bridge the gap between external knowledge sources and internal application, 

leading to quicker commercialization of innovations (Szromek & Bugdol, 2024). Therefore, 

absorptive capacity is seen not just as a supporting factor but a foundational requirement for 

effective open innovation adoption. 

• H4: Knowledge absorptive capacity has a significant positive influence on the adoption of 

open innovation. 

 
2.10 Market uncertainty and adoption of open innovation 

Market uncertainty—characterized by fluctuating customer demands, technological 

disruptions, and competitive unpredictability—can serve as a catalyst for innovation. Under 

high uncertainty, firms are compelled to look beyond traditional innovation strategies to remain 

agile and responsive. Open innovation offers an adaptive mechanism by allowing firms to tap 

into diverse external knowledge sources, thus expanding their solution space (Fu et al., 2024). 

For Indian manufacturing firms operating in volatile markets, OI can help reduce the risk of 

innovation failure by distributing the innovation burden across partners. It also allows for faster 

prototyping, diversified product development, and quicker access to emerging technologies. 
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Moreover, OI helps firms monitor trends and align offerings with rapidly changing market 

needs. While uncertainty increases operational risk, it also incentivizes strategic flexibility 

making firms more likely to collaborate, crowdsource, and co-develop (Ayinaddis, 2023b). 

Thus, in dynamic and unpredictable markets, firms may adopt open innovation not only as a 

growth strategy but also as a survival mechanism. 

• H5: Market uncertainty has a significant positive influence on the adoption of open 

innovation. 

 
2.11 Organizational readiness and adoption of open innovation 

Organizational readiness encompasses the structural, cultural, and technological preparedness 

of a firm to implement innovation strategies like OI. It includes factors such as leadership 

support, available infrastructure, digital maturity, cross-functional coordination, and an 

innovation-oriented workforce (Haylemariam et al., 2024b). Firms that lack readiness may 

face barriers in managing external partnerships or integrating external ideas. In contrast, ready 

organizations can rapidly adapt and scale innovation practices. In the Indian manufacturing 

context, organizational readiness becomes even more critical due to infrastructural diversity, 

varying levels of digital adoption, and workforce heterogeneity. A firm’s ability to adopt OI 

hinges on having the right internal enablers such as skilled employees, collaborative tools, open 

communication, and supportive leadership. These elements facilitate effective knowledge 

exchange and trust with external partners. Organizational readiness thus acts as a mediator that 

translates strategic intent into actionable innovation practices (Ahmed et al., 2024b). 

Therefore, firms with high readiness levels are significantly more likely to adopt and benefit 

from open innovation models. 

• H6: Organizational readiness has a significant positive influence on the adoption of 

open innovation. 

 
2.12 Proactivity and adoption of open innovation 

Company engages in proactive conduct, it displays that it is prepared to search out fresh 

opportunities before those prospects become problems or demands. In order to be 

proactive, organizations must engage in activities such as monitoring developments, 

searching for trends, embracing new technology at an early stage, and experimenting with 

new ways to run their operations. During the course of their innovation processes, 

businesses are encouraged to make use of information and networks from the outside 

world, which is in line with the principles of open innovation (Marzi et al., 2023). This 

strategy is in accordance with these principles.  Proactive businesses are more likely to 

collaborate with academic institutions, startups, or other international partners in order to 

gain access to a wider variety of ideas and resources. This is because proactive businesses 

are more likely to interact with these types of organizations. Indian manufacturing 

companies to join early on in collaborative ecosystems, technical developments, and 

legislative incentives if they take a proactive approach. It increases the robustness of 

systems to disruptions by making it possible for rapid reactions to be taken.There is a 

correlation between being proactive and taking risks and fostering an innovative culture, 

as stated by Szromek and Bugdol (2024). All of these factors are necessary for the 

successful implementation of organizational innovation implementation. As a 

consequence of this, firms that are extremely proactive are likely to be more inclined to 

and capable of efficiently utilizing open innovation strategies. 
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• H7: Proactivity has a significant positive influence on the adoption of open innovation. 

 

 

 

3. Methodology 

3.1 Research objective and design 

This study examines the selected antecedents from the perspective of necessary and sufficient 

conditions to adopt of open innovation by India's manufacturing firms. The study also made 

efforts to find out the best configurations of the selected antecedents having the maximum 

impact on the adoption of open innovations by the firms. The study includes five antecedents, 

identified from the literature review as well as discussion from the industry experts. The 

antecedents selected for the analysis are competitive advantage, innovation and flexibility, 

market uncertainty, organizational readiness and organisational proactivity. The study 

examines the selected antecedents wrt their relative importance from the perspective of 

necessary and sufficient conditions for the adoption of open innovation by the manufacturing 

firms in India. A conceptual structural model with adoption of open innovation as dependent 

variable and the selected antecedents as independent variables was proposed and examined 

using a SEM-PLS, NCA and FsQCA approach. The study adopted descriptive research design 

as research problem, objective, and hypotheses are well defined. 

 

3.2 Data type and sampling design 

The primary and cross-sectional responses were collected from 398 senior industry executives 

with greater than 10 years of experience in manufacturing firms operating in NCR region of 

India. The respondents were selected on the basis of their exposure and experience about the 

open innovations adopted by firms in recent years. The interview schedule method was adopted 

to collect the responses. The responses were recorded by the researcher during the personal 

discussions with selected industry executives. The discussion started with few criteria 

questions. The executives who satisfy the criteria were requested to provide their responses to 

the statements included in the questionnaire. A judgmental sampling method, which is a non- 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X 
VOL. 22, NO. S4(2024) 
 

 

295  

3.3 Scale development and questionnaire design 

The research instrument adopted in the study was developed in four stages. Stage one started 

with the identification of the different antecedents (included in the conceptual framework) from 

the detailed literature review along with the key items and statements measuring them. The 

draft questionnaire was prepared from the extensive literature review, which is also discussed 

with industry experts in order to ensure the content validity of the research instrument. In 

second stage, the draft questionnaire was modified as per the suggestions provided by selected 

five senior industry executives with more than ten years of industry experience in adopting the 

open innovations in their firms. The discussion was also made with five academic experts with 

published research papers on open innovations adopted by the Indian manufacturing firms. The 

second stage ensures the content validity of the questionnaire as it was properly modified 

according to the suggestions and reviews provided by the experts. Third stage examine the face 

validity with a pilot survey conducted with 62 industry executives. The results of the pilot 

survey were examined wrt the reliability, item duplicity, language consistency and the 

descriptive analysis of the collected responses etc. The pilot survey helps in further improving 

the questionnaire by improving the language of the statements, dropping a few statements, etc. 

Finally, the modified questionnaire was adopted for the final data collection from the 

respondents. 

 
3.4 Statistical methods 

The different statistical methods were applied in the study on the collected responses to achieve 

the research objectives. The frequency distribution is used to report the sample demographics. 

probability method, was adopted to collect the responses. The selection of respondents started 

with the selection of the industries, the leading firms in the selected industry, followed by the 

collection of information from firm’s websites, and sending requests via email to HR managers 

for short discussions for research purposes. The few criteria questions were included at the 

beginning of the discussion to identify whether the respondent were aware of the different open 

innovations adopted by the firms (yes/no), how they were involved in implementation process 

for the innovation in the firms, and whether they also aware of the different open innovations 

adopted by their competitors. The 398 complete responses were collected from respondents 

over the time period of six months, from Jan 2024 to Aug 2024, which were considered for the 

final  data  analysis  to  fulfil  the  research  objectives.  The  responses  were  collected  using  a  7- 

point scale (“1 = strongly disagree, 2 = disagree, 3 = somewhat disagree, 4 = cannot say, 5 = 
somewhat agree, 6 = agree, and 7 = strongly agree”) used in the questionnaire. The sample 

size of 398 is assumed as representative as it qualify the criteria of 10 times the number of 

items/statements included in the structural model (Nunnally, J. C., & Bernstein, I. H., 1994). 

 

The questionnaire adapted the items/statements from different research papers. The items

 measuring Firms proactivity were adapted from Feder, 2015; Lumpkin & Dess, 1996; Hansen

 et al., 2011 and Rauch et al., 2009. The items measuring Innovation and flexibility 

from Cuevas-Vargas et al., 2023; AlMamun et al.,2019; Cuevas-Vargas et al., 2019 and Faul 

et al., 2009. The items measuring Competitive advantage from Dao,2024; Singh et al., 2019 ; 

Boso  et  al.,  2012  and  Hansen  et  al.,  2011  and  the  items  of  Organizational  readiness  were 

adapted from Qu & Kim, 2024 ; Vega-Jurado et al., 2008 ; Iacovou et al., 1995; Yang et al., 

2021,  items  measuring  Market  uncertainty  from  Qu  &  Kim,  2024  ;  Chau  &  Tam,  1997  ; 

Chatterjee et al., 2021 and Cordeiro et al., 2022. Lastly the items measuring Open innovation 

from Qu & Kim, 2024 ; Davis, 1989 ; and Laursen & Salter, 2005. 
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The internal consistency of the included antecedents and adoption of open innovations in the 

measurement scale was examined with Cronbach alpha. The construct validity of the 

questionnaire was examined with ‘confirmatory factor analysis (CFA)’ approach, which 

includes testing of both convergent and discriminant validity of the instrument. The item 

collinearity was examined for each item in the scale with the help of the ‘variance inflation 

factor (VIF)’. The presence of ‘common method bias (CMB)’ in the responses was examined 

using the ‘Harman single factor method’. The structural model was examined using SEM-PLS 

approach using SmartPLS software. The NCA method was applied to find out the necessary 

and sufficient condition for the included antecedents in the model. Finally, the FsQCA 

approach was applied to test the different configurations in explaining the adoption of open 

innovations by the manufacturing firms in India. The NCA and FsQCA approach was applied 

due to the reason that the explanation of the included antecedents in defining the adoption of 

open innovations by the manufacturing firms in India is new contribution to the literature. The 

next section discusses the results of the statistical analysis applied to the responses. 

 
4. Data analysis and interpretation 

This section explains the findings and interpretations of statistical analysis applied to achieve 

the research objective. The analysis was performed on the primary responses collected from 

the employees working with different selected manufacturing firms in India and participated 

in the survey. Section 4.1 represents the demographic details of the employees participated in 

the survey. Section 4.2 discusses the results of different statistical assumptions examined on 

the primary responses collected in the survey, which includes testing of the ‘internal 

consistency reliability’, ‘construct validity’, ‘item multicollinearity’ and ‘common method 

bias’. Section 4.3 discusses the results of PLS-SEM approach to examine the proposed 

structural model, followed by NCA method, applied to find out the included antecedents 

playing the necessary and sufficient roles in adoption of the open innovations in the firms. Sec 

4.4 explains the results of FsQCA approach, applied to test the influence of different 

configurations in adoption of open innovations by the manufacturing firms in India. The 

research paper finally discusses the identified roles of different selected antecedents in the 

adoption of open innovation by India's manufacturing firms. 

 

4.1 Sample demographics 

The primary responses were collected from the 398 senior industry executives with more than 

5 years of experience in manufacturing firms and have knowledge of the extensive innovations 

adopted by firms in recent years. The sample is assumed as representative of the population, 

and to arrive at valid conclusions, the responses were collected from industry executives with 

different demographics. Table 1 demonstrates the frequency distribution of the customers who 

participated in the survey. The selected demographic variables (Gender, work experience, age- 

group, designation and industry) were included in the sample demographics. 

Table1: Sample demographics 

 

Demographic 

profile 

Sub category Frequency 

(%) 

Gender Male 252 63.3 % 
 Female 146 36.7 % 
 Less than 10 Years 176 44.2 % 
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Work Experience 11 to 15 Years 
16 to 20 Years 

154 38.7 % 
68 17.1 % 

Age- Group Less than 35 Years 

36 to 45 Years 

46 to 55 Years 
Above 55 Years 

126 31.7 % 

153 38.4 % 

83 20.9 % 
36 9.0 % 

Designation Junior Manager 

Middle Manager 
Senior Manager 

104 26.1 % 

179 45.0 % 
115 28.9 % 

 

Industry 

Automobile 

Pharmaceutical 

Textile 

Electronics 
Chemical 

95 23.9 % 

75 18.8 % 

74 18.6 % 

81 20.4 % 
73 18.3 % 

The results reported in Table 1 represent that out of 398 industry executives working with 

manufacturing firms in India, participated in the survey, 252 (63.3 %) were males and 146 

(36.7%) were females. The results also represent that 176 (44.2%) have work experience less 

than 10 years, 154 (38.7%) with work experience from 11 to 15 years and 68 executives have 

experience above 15 years. 126 (31.7 %) of the respondents belong to the age group less than 

35 years, 153 (38.4 %) belong to the age group “36 to 45 years” and 83 (20.0%) belong to the 

age group above 46 to 55 years and remaining 36 above 55 years. Wrt the designation, 104 

(26.1%) were junior managers, 179 (45%) gave designation equivalent to middle managers and 

115 (28.9%) from senior management of the firms. Finally, the results indicate that the 

responses were collected from the executives working with manufacturing firms in five 

industries namely Automobile (23.9%), pharmaceutical (18.8%), textile (18.6%), electronics 

(20.4%) and chemical (18.3 %). 

 
4.2 Reliability and validity analysis 

The research paper included the different antecedents in the research instrument (Competitive 

advantage, ‘Government support & policy’, ‘Innovation and flexibility’, ‘Knowledge 

absorptive capacity, ‘Market uncertainty’, ‘Organizational readiness’ and Proactivity) as the 

independent factors influencing the adoption of open innovation by India's manufacturing 

firms. The instrument quality was examined before testing of the hypothesis and arriving at the 

conclusions. The Cronbach alpha was applied to examine the internal consistency of the items 

and reliability of the selected antecedents in the research instruments. The CFA approach is 

applied to ensure the construct validity of the instrument. Further, item multicollinearity is 

examined with ‘variance inflation factor’ (VIF) and finally, the ‘common method bias’ in the 

instrument is tested with the Harman single factor method and marker variable approach. 

Reliability analysis 

The reliability of the research instrument was tested with Cronbach's alpha, which is needed to 

be greater than 0.7 for each construct in the scale. The Cronbach alpha, higher than 0.7, 

confirms the presence of a significant relationship among the items within a construct. The 

results of reliability analysis are reported in Table 2. The results indicate that the different 

constructs included in the research instrument satisfy the requirement of Cronbach alpha higher 

than 0.7 (Competitive advantage=0.884, innovation and flexibility =0.898, market 

uncertainty=0.912, open innovation=0.897, organizational readiness =0.867, proactivity 
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=0.854, Government support &policy =0.895 and knowledge absorptive capacity = 0.908). 

Thus, the research instruments used in the research paper confirms the presence of consistency 

reliability. 

Construct validity 

The construct validity (convergent and discriminant validity) of the research instruments used 

in the paper was also examined using the CFA approach. The construct validity of the 

measurement scale was examined for convergent and discriminant validity, where the 

convergent validity of the instrument represents high relationship between the constructs and 

its items, however, the discriminant validity represents that the constructs are different from 

each other. The convergent validity of the measurement scale consisting of the antecedents of 

adoption of open innovation was examined with construct loadings of the items included in the 

study, ‘composite reliability’ (CR) and ‘average variance extracted’ (AVE) estimates for each 

construct in the scale. To confirms the presence of convergent validity of the measurement 

scale, the required construct loadings of each item is greater than 0.7, and CR and AVE for 

each construct higher than 0.7 and 0.5 respectively (Hair et al, 2010). The discriminant validity 

of the measurement scale indicating the antecedents influencing adoption of open AI of 

manufacturing firms, was examined with the HTMT ratio and ‘Fornell Larcker criteria’. Both 

the criteria of HTMT ratio and ‘Fornell Larcker criteria’ for testing the discriminant validity of 

the used scale depends upon the cross-loadings between the indicators/items of the different 

constructs in the measurement scale and are expected to be moderate or low. The HTMT ratio 

for different pairs of included constructs in the scale is expected to be less than 0.85, whereas, 

in ‘Fornell Larcker criteria’, the estimated square root of the AVE of each construct is expected 

to be higher than its correlation with remaining constructs in the scale (Fornell, C., & Larcker, 

D. F., 1981). Further, the collinearity among the items included in the scale was examined with 

VIF estimate and is expected to be lower than 3. The results of the CFA used to evaluate the 

construct validity (convergent and discriminant validity) of the measurement instrument are 

reported in Tables 3, 4 and 5. 

 

Table 3 indicates that the construct loadings of the items measuring the included constructs in 
the measurement scale were found to be greater than 0.7, CR and AVE are greater than 0.7 and 

0.5 respectively for each construct (Competitive advantage: CR=0.883, AVE=0.558, 

innovation and flexibility: CR =0.898, AVE=0.596, market uncertainty: CR=0.911, 

AVE=0.720, open innovation: CR=0.897, AVE=0.637, organizational readiness: CR =0.867, 

AVE=0.619, proactivity: CR=0.854, AVE=0.596, Government support & policy: CR =0.895, 

AVE=0.740, and knowledge absorptive capacity: CR = 0.908, AVE=0.712). Thus, the results 

indicate the presence of convergent validity of the measurement scale. For the discriminant 

validity of the measurement scale, the table 4 reported the results of the HTMT ratio. The result 

indicates that all the estimated values in the matrix were less than 0.85 supports the presence 

of discriminant validity. Table 5 reported the results of the ‘Fornell Larcker criteria’. The 

results indicates that the square root of the AVE for each construct in the matrix (first value in 

each column) was found greater than correlation estimates for each construct in the scale. Thus, 

the results supported the presence of discriminant validity of the measurement scale. The table 

3 also reported the estimated value of VIF for all the items included in the instruments and 

found less than the required value of 3, ensuring that the scale does not have collinearity issues. 
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Statistical fit indices 

The statistical fitness of the measurement model included in the paper is examined with two 

different statistical fitness indices namely-SRMR and NFI index. The SRMR estimate of the 

estimated measurement model is 0.038, which is less than the required value of 0.08 and the 

NFI index is found to be 0.906, higher than the minimum expected value of 0.8. Thus, the 

statistical fit of the measurement model is found satisfied. The next section discusses the results 

of hypothesis testing. 

 

Table 3: Reliability, Convergent validity and item multicollinearity 

 Construct Constru 

ct 

Loading 

Mean 

(SD 

Cronbac 

h alpha 

Composit 

e 

Reliabilit 

Average 

Varianc 

e 

VIF 

CA1  

Competitiv 

e 

Advantage 

0.708 4.96 (1.52)  

 

0.884 

 

 

0.883 

 

 

0.558 

2.312 

CA2 0.856 4.92 (1.52) 1.960 

CA3 0.754 4.90 (1.51) 1.917 

CA4 0.765 4.86 (1.55) 1.856 

CA5 0.725 4.95 (1.53) 2.030 

CA6 0.658 4.92 (1.55) 1.952 

IF1  

 

Innovation 

and 

Flexibility 

0.763 4.68 (1.72)  

 

0.898 

 

 

0.898 

 

 

0.596 

1.958 

IF2 0.811 4.75 (1.70) 2.315 

IF3 0.800 4.70 (1.78) 2.115 

IF4 0.678 4.73 (1.75) 2.048 

IF5 0.832 4.69 (1.82) 2.372 

IF6 0.737 4.62 (1.77) 2.062 

MU Market 

Uncertainty 

0.838 4.55 (1.55) 
 

0.912 

 

0.911 

 

0.720 

3.190 

MU 0.883 4.53 (1.52) 2.789 

MU 0.871 4.62 (1.43) 2.386 

MU 0.799 4.57 (1.58) 3.115 

OI1  

Open 

Innovation 

0.734 4.82 (1.59)  

 

0.897 

 

 

0.897 

 

 

0.637 

2.152 

OI2 0.786 4.73 (1.52) 2.381 

OI3 0.869 4.73 (1.54) 2.561 

OI4 0.790 4.77 (1.60) 2.126 

OI5 0.805 4.76 (1.59) 2.222 

OR1  

Organizatio 

nal 

Readiness 

0.795 4.82 (1.59) 
 

0.867 

 

0.867 

 

0.619 

2.100 

OR2 0.799 4.91 (1.50) 2.117 

OR3 0.795 4.85 (1.56) 1.946 

OR4 0.759 4.75 (1.54) 2.172 

PRO  

Proactivity 

0.677 4.98 (1.46) 
 

0.854 

 

0.854 

 

0.596 

1.840 

PRO 0.805 5.14 (1.34) 1.919 

PRO 0.744 4.97 (1.39) 2.043 

PRO 0.851 5.13 (1.34) 2.082 

 

Table: HTMT ratio for discriminant validity 
 CA IF MU OI OR PRO 

Competitive Advantage 
(CA) 
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Innovation and Flexibility 
(IF) 

0.647 
     

Market Uncertainty (MU) 0.726 0.645     

Open Innovation (OI) 0.643 0.580 0.648    

Organizational Readiness 
(OR) 

0.761 0.630 0.805 0.684 
  

Proactivity (PRO) 0.674 0.592 0.716 0.628 0.820  

 

Table: Fornell Larcker Criteria for discriminant validity 
 CA  MU OI OR PRO 

Competitive Advantage 
(CA) 

0.747 
     

Innovation and Flexibility 
(IF) 

0.647 
     

Market Uncertainty (MU) 0.726 0.644 0.848    

Open Innovation (OI) 0.647  0.649 0.798   

Organizational Readiness 
(OR) 

0.760 
 

0.805 0.684 0.787 
 

Proactivity (PRO) 0.672  0.712 0.630 0.816 0.772 

Table: Statistical Fitness Index 

Fitness 
Index 

Saturated 
model 

Estimated 
model 

SRMR 0.038 0.038 

D ULS 0.627 0.627 

D G 0.314 0.314 

Chi-square 640.788 640.788 

NFI 0.918 0.918 

 

 

 
4.3 PLS SEM and NCA approach 

The paper proposed to examine the structural model, representing the influence of different 

selected antecedents influencing the adoption of open innovation by India's manufacturing 

firms. The paper included seven different antecedents in the structural model namely 

competitive advantage, ‘Government support & policy’, ‘innovation & flexibility’, ‘knowledge 

absorptive capacity, ‘market uncertainty’, ‘organizational readiness’ & proactivity) as the 

independent factors influencing the adoption of open innovation by India's manufacturing 

firms. Here, all are included antecedents are lower order and reflective in nature. Further, 

adoption of open innovation is an endogenous construct in the structural model and also lower 

order, reflective construct. Finally, the proposed structural model assumes and examines the 

influence of the selected antecedents on the adoption of open innovations in Indian 

manufacturing firms. The seven hypotheses (framed in section 2 of the paper) were examined 

with the SEM-PLS approach. The results of the hypothesis testing are reported in table 6 and 

the structural model is shown in figure 2. 
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Table: Results of the PLS SEM analysis 

 

Exogeneous 

Construct 

Endogenous 

Construct 
Path 

Coefficient 

Standard 

error 

 

T stats 

R 

Square 

(Q2) 

Remark 

Competitive  
0.178 0.055 3.255** 

 Supported 

advantage    

Innovation and 

flexibility Open 

Innovation 

0.156 0.057 2.675**  

47.6 % 

(.451) 

Supported 

Market uncertainty 0.158 0.065 2.486** Supported 

Organizational 
0.193 0.070 2.739** 

Supported 

readiness    

Proactivity  0.133 0.061 2.204**  Supported 

 

The results of the hypothesis testing support the five hypotheses in case of the impact of 

competitive advantage, innovation and flexibility, market uncertainty, organizational 

readiness and proactivity on the adoption of open innovation in Indian manufacturing firms. 

The results however failed to support the two-hypothesis indicating the impact of Government 

support & policy and Knowledge absorptive capacity on the adoption of open innovation in 

Indian manufacturing firms. The path coefficient of all significant antecedents is found to be 

positive indicating the positive contribution of the selected antecedents on the adoption 

behaviour of open innovation of the firms. Comparing the path coefficients, the maximum 

relation contribution is found in case of organisation readiness (path coefficient = 0.209). This 

is followed by the competitive advantage (path coefficient = 0.184), which also found to have 

significant positive contribution on the adoption behaviour of open innovation of the firms. 

The other significant positive impact is found to be in case of market uncertainty ((path 

coefficient = 0.164), innovation and flexibility (path coefficient = 0.154) and proactivity ((path 

coefficient = 0.133) on the adoption of open innovation. Government support & policy and 

Knowledge absorptive capacity are not found to have significant influence on the adoption of 

open innovation in Indian manufacturing firms. 
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NCA 

 

Percenti 

le 

Open 

Innovati 

on 

Competiti 

ve 

Advantag 
e 

Innovati 

on and 

Flexibilit 
y 

Market 

Uncertain 

ty 

Organizatio 

nal 

Readiness 

Proactivi 

ty 

0.000% 1.204 1.976 NN NN 1.503 NN 

10.000% 1.764 1.976 NN NN 1.503 1.684 

20.000% 2.324 1.976 NN NN 1.503 1.760 

30.000% 2.884 1.981 NN 1.727 1.503 2.269 

40.000% 3.444 1.981 NN 2.451 1.503 2.269 

50.000% 4.005 1.981 NN 2.451 1.503 2.269 

60.000% 4.565 1.981 NN 2.451 1.503 2.508 

70.000% 5.125 1.981 NN 2.593 1.503 2.508 

80.000% 5.685 3.016 NN 2.759 1.503 2.508 

90.000% 6.245 4.863 NN 2.759 1.503 4.763 

100.000 
% 

6.806 
(6.80%) 

6.252 
(82.66%) 

1.510 
(0.25%) 

6.454 
(89.19%) 

6.508 
(90.95%) 

5.416 
(54.27%) 

Effect 
size 

 
0.184 0.001 0.210 0.252 0.256 

Accurac 
y 

 
92.965% 99.749% 87.186% 84.422% 94.472% 

FsQCA 

Market Uncertainty 

(0.161, 59.54) 

Innovation & flexibility 

(0.152, 61.702) 

Competitive Advantage 

(0.179, 65.33) 

Organizational 

Readiness 

(0.191, 63.98) 

Proactivity 

(0.135, 67.76) 
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5 Discussion 

This study provides insights into the critical factors that influence the adoption of open 

innovation in manufacturing firms in India. Among the seven antecedents—competitive 

advantage, government support and policy, innovation and flexibility, knowledge absorptive 

capacity, market uncertainty, organizational readiness, and proactivity—five were found to 

significantly influence the adoption of open innovation practices. Organizational readiness was 

the most influential factor (path coefficient = 0.209), indicating that firms with strong internal 

facilities such as technological infrastructure, leadership support, and an innovation-oriented 

culture are more likely to adopt open innovation. The resource-based view model emphasizes 

internal capabilities as key enablers of strategic decisions such as OI adoption in firms. Firms 

lacking such readiness often face difficulties in managing external collaborations or 

assimilating external knowledge, reinforcing the literature (Haylemariam et al., 2024b; Vega- 

Jurado et al., 2008). The second strongest contributor was competitive advantage (path 

coefficient = 0.184), suggesting that firms seeking to outperform competitors perceive OI as a 

strategic tool to access external knowledge, accelerate innovation, and deliver differentiated 

offerings (Singh et al., 2019; Ahmed et al. 2024), as open innovation enhances firms’ ability to 

adapt to market demands and technology disruptions. OI facilitates access to cutting-edge ideas 

and lowers R&D costs, enabling firms to remain in highly competitive environments. Market 

uncertainty also showed a significantly positive influence (path coefficient = 0.164), supporting 

the belief that dynamic and unpredictable environments push firms toward more collaborative 

and exploratory innovation strategies. 

In competitive markets, OI allows firms to share innovation risks, accelerate development 

cycles, and manage the changes more effectively (Fu et al., 2024; Ayinaddis, 2023) because 

firms under high uncertain markets often adopt OI as a risk hedging and adaptability 

mechanism. Innovation and flexibility (path coefficient = 0.154) were also found to positively 

influence OI adoption, depicting the relevance of a firm’s internal culture and adaptability. 

Firms that value experimentation, flexibility in structure and decision making are better 

positioned to utilise external knowledge (Liu, 2023; Cuevas-Vargas et al., 2023), suggesting 

that a culture of flexibility and open-mindedness is necessary for successful external 

collaboration. Finally, proactivity of the firm (path coefficient = 0.133) found to have a 

significant impact on adopting open innovation, indicating that the future-orientation and 

opportunity-seeking firms are more inclined to adopt OI. Proactive firms are more likely to 

explore external knowledge, innovation and initiate partnerships ahead of competitors (Marzi 

et al., 2023). The study, however, observed that government support and policy did not have a 

statistically significant impact on OI adoption of the firms (path coefficient = 0.054). This could 

be due to the perceived gap between policy design and ground implementation in India. Despite 

programs such as Make in India and PLI, many firms may not feel adequately supported or 

may lack awareness of or access to these benefits. It also highlights a potential policy-practice 

disconnect that warrants further investigation. In addition, knowledge absorptive capacity, 

often seen as a core enabler of OI, was not found to be significant in this context (path 

coefficient = -0.055). Indian manufacturing firms, particularly SMEs, still struggle with 

capability development, and may not yet be at a stage where they can effectively utilize external 

knowledge. Alternatively, absorptive capacity may already be embedded within broader 

constructs such as organizational readiness. 
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6 Conclusion 

This study provides a comprehensive empirical analysis of the key determinants influencing 

open innovation (OI) adoption among manufacturing firms in India. Grounded in the 

theoretical frameworks of innovation theory and the resource-based view (RBV), this study 

examined seven antecedents: competitive advantage, government support and policy, 

innovation and flexibility, knowledge absorptive capacity, market uncertainty, organizational 

readiness, and proactivity. This study found that five factors—organizational readiness, 

competitive advantage, market uncertainty, innovation and flexibility, and proactivity— 

significantly contribute to the adoption of OI. Among these, organizational readiness emerged 

as the most influential determinant, underscoring the importance of internal preparedness in 

terms of leadership support, infrastructure, and collaborative capabilities. Competitive 

advantage and proactivity further highlight that firms driven by strategic goals and future- 

oriented innovation behaviors are more inclined to adopt OI practices. The significance of 

market uncertainty affirms that environmental dynamism encourages firms to seek external 

collaboration to stay competitive and agile, while innovation and flexibility reflect the cultural 

adaptability required for open innovation. However, government support, policy, and 

knowledge absorptive capacity do not significantly affect OI adoption. This indicates potential 

disconnects between policy implementation and industry perception, and suggests that Indian 

firms may face internal challenges in leveraging external knowledge despite available 

government incentives. This study makes two significant contributions to the literature. 

Theoretically, it validates a context-specific structural model to understand OI adoption in 

emerging economies, particularly within India’s evolving industrial ecosystem. This study 

provides actionable insights for both managers and policymakers. Firms should focus on 

enhancing their internal readiness, building flexible innovation cultures, and cultivating 

proactive strategies. Policymakers, on the other hand, must bridge the gaps in the efficacy of 

institutional support and strengthen mechanisms to improve absorptive capacity among firms, 

especially SMEs. The adoption of open innovation in Indian manufacturing is driven more by 

internal capabilities and strategic intent than by external institutional factors. To realize the full 

potential of OI, Indian firms must prioritize capacity building and strategic alignment, whereas 

policymakers must ensure that innovation policies translate effectively into practice. 

Theoretical and Managerial Implications 

The results indicate the need for firms to invest in building internal enablers, particularly 

organizational readiness, innovation culture, and strategic proactivity, to fully capitalize on the 

benefits of open innovation. It also implies that external pressures, such as market volatility, 

are not necessarily barriers, but can act as catalysts for openness. From a theoretical standpoint, 

this study advances the open innovation literature in emerging market contexts by confirming 

the relevance of certain constructs while challenging others. This highlights that traditional 

enablers such as absorptive capacity may not uniformly apply across contexts and calls for 

contextualized models that consider institutional maturity and firm-level capability gaps. 
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