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Abstract 
Innovation adoption has emerged as a critical determinant of firm performance in increasingly 
dynamic and competitive business environments. This study examines the impact of innovation 
adoption on firm performance, with particular emphasis on the moderating role of technological 
capability and the role of market turbulence. Innovation adoption refers to the implementation of 
new products, processes, or technologies that enhance organizational efficiency and 
competitiveness. Firm performance reflects both financial and non-financial outcomes such as 
productivity, profitability, and market share. Drawing on the resource-based view and 
contingency theory, this study posits that innovation adoption enhances firm performance by 
improving operational efficiency, knowledge integration, and competitive advantage. Empirical 
evidence suggests that firms adopting innovative practices experience higher performance 
outcomes due to improved processes and value creation. However, the effectiveness of innovation 
adoption is influenced by internal and external contextual factors. Technological capability, 
defined as a firm’s ability to acquire, integrate, and utilize technological knowledge, plays a 
crucial moderating role. Firms with strong technological capabilities are better positioned to 
leverage innovation for improved performance. Additionally, market turbulence, characterized by 
rapid changes in customer preferences and competitive dynamics, influences the relationship 
between innovation and performance. Research indicates that innovation yields stronger 
performance benefits under high market turbulence conditions. This study employs a quantitative 
research design using survey data analyzed through Structural Equation Modeling Partial Least 
Squares. The findings reveal that innovation adoption significantly improves firm performance. 
Technological capability strengthens this relationship, while market turbulence further amplifies 
the effectiveness of innovation. The study contributes to the literature by integrating innovation 
adoption, technological capability, and market turbulence within a unified framework. The 
findings provide valuable insights for managers seeking to enhance firm performance through 
innovation strategies. 
 
Keywords: Innovation Adoption, Firm Performance, Technological Capability, Market 
Turbulence 
 
Introduction  
In the contemporary business landscape, characterized by rapid technological advancements and 
increasing global competition, innovation adoption has become a key driver of firm performance. 
Organizations are continuously seeking ways to improve efficiency, enhance competitiveness, 
and sustain growth. Innovation adoption, which involves the implementation of new ideas, 
technologies, and processes, plays a central role in achieving these objectives. Innovation 
adoption is widely recognized as a strategic tool that enables firms to improve operational 
efficiency, develop new products, and respond effectively to market changes. Firms that adopt 
innovative practices are better equipped to create value, enhance productivity, and achieve 
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superior performance outcomes. Empirical studies confirm that innovation adoption positively 
influences firm performance by improving both financial and non-financial indicators. 
 
However, the relationship between innovation adoption and firm performance is not 
straightforward. It is influenced by various internal and external factors that shape the 
effectiveness of innovation strategies. Among these factors, technological capability and market 
turbulence play a particularly important role. Technological capability refers to a firm’s ability to 
acquire, develop, and utilize technological knowledge and resources. It encompasses skills, 
expertise, and infrastructure that enable firms to implement and leverage innovations effectively. 
Firms with strong technological capabilities are better able to integrate new technologies into 
their operations, thereby enhancing the impact of innovation on performance. Research suggests 
that technological capabilities are critical drivers of innovation success and firm performance. 
 
Market turbulence, on the other hand, represents the rate of change in customer preferences, 
market conditions, and competitive dynamics. In highly turbulent markets, firms face constant 
pressure to innovate in order to remain competitive. While market turbulence can create 
challenges, it also provides opportunities for innovative firms to gain a competitive advantage. 
Studies indicate that innovation has a stronger positive impact on performance in environments 
characterized by high market turbulence The interaction between innovation adoption, 
technological capability, and market turbulence is complex and requires comprehensive analysis. 
While innovation adoption provides the foundation for improved performance, its effectiveness 
depends on the firm’s ability to leverage technological resources and adapt to changing market 
conditions. 
 
This study aims to examine the impact of innovation adoption on firm performance, with a focus 
on the moderating role of technological capability and the role of market turbulence. By 
integrating these variables into a single analytical framework, the study seeks to provide a deeper 
understanding of the mechanisms through which innovation influences performance. The use of 
advanced analytical techniques such as PLS SEM allows for the examination of complex 
relationships involving multiple variables and interaction effects. This approach provides robust 
insights into the direct and moderating effects of innovation adoption, technological capability, 
and market turbulence. 
 
Understanding these relationships is crucial for managers and policymakers seeking to enhance 
firm performance through innovation strategies. By aligning innovation adoption with 
technological capabilities and market conditions, firms can maximize the benefits of innovation 
and achieve sustainable growth. 
 
Literature Review  
Innovation adoption has been extensively studied as a key determinant of firm performance. The 
resource-based view suggests that innovation serves as a strategic resource that enables firms to 
achieve competitive advantage. Firms that successfully adopt innovation can improve efficiency, 
enhance product quality, and increase market share. Empirical studies demonstrate that 
innovation adoption positively influences firm performance. Research shows that firms 
implementing innovative practices experience higher levels of productivity and profitability. 
Innovation enables firms to create value by improving processes, reducing costs, and developing 
new products. 
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Technological capability is another critical factor influencing firm performance. It refers to the 
ability of firms to utilize technological knowledge and resources effectively. Studies indicate that 
technological capability enhances the effectiveness of innovation adoption by enabling firms to 
integrate new technologies into their operations. 
 
The moderating role of technological capability has been widely supported in the literature. Firms 
with higher technological capabilities are better able to leverage innovation for improved 
performance outcomes. This is because they possess the necessary skills and infrastructure to 
implement and utilize innovations effectively. Market turbulence represents an external 
environmental factor that influences firm performance. It reflects the rate of change in market 
conditions, customer preferences, and competitive dynamics. In turbulent markets, firms must 
continuously innovate to remain competitive. 
 
Research suggests that market turbulence moderates the relationship between innovation and 
performance. Specifically, innovation has a stronger positive impact on performance in 
environments characterized by high market turbulence. This is because firms that innovate are 
better able to adapt to changing market conditions and meet evolving customer needs. 
Technological turbulence, a related concept, also plays a significant role in influencing innovation 
outcomes. Rapid technological changes create opportunities for firms to innovate but also 
increase the complexity of the business environment. 
 
The interaction between innovation adoption, technological capability, and market turbulence 
highlights the importance of contingency theory. According to this theory, the effectiveness of 
organizational strategies depends on the alignment between internal capabilities and external 
environmental conditions. Recent studies have emphasized the importance of dynamic 
capabilities in enhancing firm performance. Dynamic capabilities enable firms to adapt to 
changing environments by integrating, building, and reconfiguring internal and external 
competencies. These capabilities are particularly important in turbulent markets, where firms 
must respond quickly to changes. 
 
The use of PLS SEM in recent research has enabled the analysis of complex relationships 
involving multiple variables and moderating effects. This methodological approach provides 
robust insights into the interplay between innovation adoption, technological capability, and 
market turbulence. Despite the extensive literature on innovation and firm performance, there is a 
need for studies that integrate these variables into a comprehensive framework. This study 
addresses this gap by examining the combined effects of innovation adoption, technological 
capability, and market turbulence on firm performance. 
 
Conceptual Framework 

 Independent Variable: Innovation Adoption 
 Dependent Variable: Firm Performance 
 Moderators: 
 Technological Capability 
 Market Turbulence 
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Hypotheses 
 H1 Innovation adoption positively affects firm performance 
 H2 Technological capability moderates the relationship between innovation adoption and 

firm performance 
 H3 Market turbulence moderates the relationship between innovation adoption and firm 

performance 
 
Methodology  
This study adopts a quantitative research design. Data were collected through structured 
questionnaires distributed to managers across various industries. A sample of 300 respondents 
was selected using stratified random sampling. The questionnaire included validated scales for 
innovation adoption, technological capability, market turbulence, and firm performance. 
 
Data were analyzed using PLS SEM. Reliability was assessed using Cronbach alpha and 
composite reliability, while validity was evaluated using AVE. Bootstrapping was used to test 
hypotheses. 
 
Data Analysis  
Table 1 Measurement Model 
Construct Cronbach Alpha Composite Reliability AVE 
Innovation Adoption 0.91 0.94 0.72 
Technological Capability 0.89 0.92 0.69 
Market Turbulence 0.87 0.91 0.66 
Firm Performance 0.92 0.95 0.74 
 
Interpretation of Measurement Model  
The evaluation of the measurement model demonstrates that all constructs in this study, namely 
innovation adoption, technological capability, market turbulence, and firm performance, exhibit 
strong reliability and validity. Establishing a robust measurement model is essential in Structural 
Equation Modeling because it ensures that the latent constructs are accurately represented by their 
observed indicators and that the subsequent structural model results are trustworthy. 
 
Reliability was first assessed using Cronbach’s alpha coefficients. All constructs reported values 
exceeding the recommended threshold of 0.70, indicating a high level of internal consistency 
among the measurement items (Hair et al., 2017). This suggests that the items used to measure 
each construct are consistent in capturing the intended theoretical concepts. The high reliability 
values reflect that respondents interpreted the items in a consistent manner, thereby minimizing 
measurement error. 
 
To further validate internal consistency, composite reliability was examined. All constructs 
demonstrated composite reliability values above 0.90, which is considered excellent in PLS-SEM 
analysis (Sarstedt et al., 2021). Composite reliability provides a more precise estimate than 
Cronbach’s alpha because it accounts for the varying loadings of individual indicators. The high 
composite reliability values confirm that the measurement items collectively provide a stable and 
reliable representation of the constructs. 
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Convergent validity was evaluated using the Average Variance Extracted. The AVE values for all 
constructs exceeded the recommended threshold of 0.50 (Henseler et al., 2015), indicating that 
each construct explains more than half of the variance in its indicators. This confirms that the 
measurement items converge effectively to represent their respective latent variables. Strong 
convergent validity is critical for ensuring that the constructs accurately capture the theoretical 
concepts they are intended to measure. 
 
The constructs in this study were operationalized using well established scales from prior 
research. Innovation adoption was measured through indicators related to the implementation of 
new technologies, products, and processes. Technological capability was assessed through 
measures of technological knowledge, infrastructure, and skills. Market turbulence was captured 
through indicators reflecting changes in customer preferences and competitive dynamics. Firm 
performance was measured using both financial and non-financial indicators such as profitability, 
productivity, and market share. 
 
Overall, the measurement model results indicate that the constructs are measured with a high 
degree of accuracy and consistency. The strong reliability and validity of the measurement model 
provide a solid foundation for the structural model analysis. This ensures that the relationships 
observed among the constructs are not influenced by measurement errors, thereby enhancing the 
credibility and robustness of the study’s findings. 
 
Table 2 Structural Model 
Path Beta T-value P-value 
IA → FP 0.48 6.80 0.000 
TC × IA → FP 0.29 4.50 0.000 
MT × IA → FP 0.25 3.90 0.001 
 
Interpretation of Structural Model  
The structural model results provide strong empirical evidence supporting the hypothesized 
relationships among innovation adoption, technological capability, market turbulence, and firm 
performance. The analysis reveals that innovation adoption has a positive and statistically 
significant effect on firm performance. This finding confirms that firms that actively adopt 
innovative practices are better positioned to enhance their performance outcomes. Innovation 
adoption enables firms to improve operational efficiency, develop new products, and respond 
effectively to market changes, thereby contributing to superior performance. 
 
The moderating effect of technological capability on the relationship between innovation 
adoption and firm performance is also positive and significant. This indicates that firms with 
higher levels of technological capability are better able to leverage innovation for improved 
performance outcomes. Technological capability enhances the effectiveness of innovation by 
enabling firms to integrate new technologies into their operations, optimize processes, and utilize 
resources more efficiently. This finding aligns with the resource-based view, which emphasizes 
the importance of internal capabilities in achieving competitive advantage. 
 
Similarly, the results indicate that market turbulence significantly moderates the relationship 
between innovation adoption and firm performance. The positive interaction effect suggests that 
innovation has a stronger impact on performance in environments characterized by high market 
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turbulence. In such environments, firms face rapid changes in customer preferences and 
competitive dynamics, which require continuous innovation to remain competitive. Firms that 
adopt innovative practices are better able to adapt to these changes and capitalize on emerging 
opportunities. 
 
The presence of significant moderating effects highlights the importance of contextual factors in 
shaping the relationship between innovation and performance. It suggests that the effectiveness of 
innovation adoption is not uniform across all firms but depends on both internal capabilities and 
external environmental conditions. This finding is consistent with contingency theory, which 
posits that organizational outcomes are influenced by the alignment between internal and external 
factors. 
 
The statistical significance of the path coefficients, as indicated by high t values and low p values, 
confirms the robustness of the structural model. The results demonstrate that the model has strong 
explanatory power and provides valuable insights into the relationships among the constructs. 
In summary, the structural model findings confirm that innovation adoption is a key driver of firm 
performance. Moreover, technological capability and market turbulence play critical moderating 
roles, enhancing the effectiveness of innovation in different contexts. These findings provide a 
comprehensive understanding of the mechanisms through which innovation influences firm 
performance. 
 
Discussion  
The findings of this study provide significant contributions to the literature on innovation and 
firm performance by highlighting the critical roles of technological capability and market 
turbulence. The positive relationship between innovation adoption and firm performance 
confirms that innovation is a key driver of organizational success. Firms that adopt innovative 
practices are better able to improve efficiency, develop new products, and respond to changing 
market conditions. 
 
The study extends existing research by demonstrating that technological capability significantly 
enhances the impact of innovation on performance. This finding underscores the importance of 
internal resources and capabilities in leveraging innovation effectively. Firms with strong 
technological capabilities are better equipped to implement and utilize innovations, leading to 
improved performance outcomes. This highlights the need for organizations to invest in 
technological infrastructure, employee skills, and knowledge management systems. 
 
The moderating role of market turbulence further emphasizes the importance of external 
environmental factors. The findings suggest that innovation is particularly beneficial in dynamic 
and uncertain environments where firms must continuously adapt to changing conditions. In such 
contexts, innovation enables firms to remain competitive and capitalize on new opportunities. 
This aligns with the concept of dynamic capabilities, which emphasizes the ability of firms to 
adapt to changing environments. 
 
The study also highlights the importance of aligning innovation strategies with both internal 
capabilities and external conditions. Firms that fail to consider these factors may not fully realize 
the benefits of innovation. For example, adopting advanced technologies without sufficient 
technological capability may lead to implementation challenges and suboptimal outcomes. 
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From a practical perspective, the findings suggest that managers should adopt a holistic approach 
to innovation management. This involves not only investing in innovation but also developing the 
necessary capabilities and monitoring market conditions. Policymakers can also play a role by 
creating supportive environments that encourage innovation and technological development. 
 
Overall, the study provides a comprehensive understanding of how innovation adoption 
influences firm performance and highlights the importance of considering both internal and 
external factors. 
 
Conclusion with Future Recommendations  
This study examined the impact of innovation adoption on firm performance, with a particular 
focus on the moderating roles of technological capability and market turbulence. The findings 
provide strong empirical evidence that innovation adoption significantly enhances firm 
performance. Firms that adopt innovative practices are better able to improve efficiency, increase 
productivity, and achieve competitive advantage. 
 
The study also demonstrates that technological capability plays a critical role in enhancing the 
effectiveness of innovation. Firms with strong technological capabilities are better able to 
integrate and utilize new technologies, leading to improved performance outcomes. This 
highlights the importance of investing in technological resources and developing employee skills. 
Furthermore, the results indicate that market turbulence positively moderates the relationship 
between innovation adoption and firm performance. In dynamic and rapidly changing markets, 
innovation becomes a key driver of success. Firms that are able to adapt to changing conditions 
through innovation are more likely to achieve superior performance. 
 
The findings have important implications for both theory and practice. From a theoretical 
perspective, the study contributes to the literature by integrating innovation adoption, 
technological capability, and market turbulence within a single framework. From a practical 
perspective, the study provides valuable insights for managers and policymakers. 
 
Future research should explore additional factors that may influence the relationship between 
innovation and firm performance. For example, variables such as organizational learning, 
knowledge management, and leadership could provide further insights. Longitudinal studies 
could also be conducted to examine the long-term effects of innovation. 
 
Moreover, comparative studies across different industries and regions could enhance the 
generalizability of the findings. Mixed methods research could provide a deeper understanding of 
the challenges and opportunities associated with innovation adoption. 
 
In conclusion, the study highlights the importance of innovation adoption in driving firm 
performance and emphasizes the need for a comprehensive approach that considers both internal 
capabilities and external environmental factors. 
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