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Abstract

:

Our study explores the critical role played by organizational ambidexterity capabilities in the link between big data analytics, strategic innovation capabilities, and innovation performance. We developed a conceptual framework based on resource-based and dynamic capability views to examine the direct and indirect relationships among main variables. We used a quantitative approach to collect data from 172 Saudi IT and Telecom firms. We then employed structural equation modeling through Smart-PLS to test the study hypotheses. Our findings revealed that big data analytics and strategic innovation capabilities have a significant impact on organizational ambidexterity and then on innovation performance. Ambidexterity capability mediates between big data analytics capabilities and innovation performance and between strategic innovation capabilities and innovation performance. Our study contributes to the literature on big data and innovation. It offers valuable insights into the potential impacts of big data analytics, strategic innovation, and ambidexterity capabilities on innovation performance. It demonstrates how significantly boosting a firm’s capabilities for improved firms’ innovation performance can potentially enhance performance outcomes (e.g., competitiveness and sustainability). These findings provide managers with meaningful implications regarding the innovation performance that can be achieved by leveraging these important resources and capabilities.
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1. Introduction


In the era of rapid digital transformation and data-driven decision-making, strategic innovation capability (SIC) and big data analytics capabilities (BDACs) have a substantial influence over the organizational ambidexterity (OAMB) and innovation performance of organizations aspiring to thrive in the dynamic business landscape [1,2,3,4,5,6]. This study delves into the intricate relationships between these key constructs to unravel the mechanisms through which organizations can harness their SIC and BDACs to drive innovation performance (IP), with a particular emphasis on the mediating role played by OAMB.



The advent of big data analytics has revolutionized how organizations gather, process, and utilize vast amounts of information for strategic decision-making [7,8]. SIC represents an organization’s proactive ability to seek and capitalize on innovative opportunities, fostering adaptability and continuous improvement [9,10]. For instance, OAMB prevails as an organizational capability, acting as a pivotal mediator enabling organizations to exploit existing competencies while exploring new opportunities [2,11]. Integrating SIC, BDACs, and OAMB becomes the catalyst for transformative and sustainable innovation.



This study aims to explore the complex pathways through which enhanced capabilities work to ultimately impact innovation performance (IP) in a specific context: Saudi Arabia. It examines how these capabilities boost the innovation performance of Saudi ICT firms, potentially enhancing their competitiveness and sustainability in rapidly changing market conditions. In this context, Saudi Arabia is positioning itself as a digital economy leader in the Middle East, with plans to harness its strong investment capabilities to stimulate the economy and transform the country, including growing the ICT sector. Key initiatives include strengthening telecom infrastructure, promoting local tech demand, developing data regulations, and facilitating public–private collaboration. The country aims to leverage its strategic geographic location to become a hub connecting the East and West. With investments in data centers, fiber networks, and tech startups, Saudi Arabia is working to build a vibrant digital ecosystem [12].



In such a context where Saudi firms fervently embrace digital transformation [13], understanding the influence of SIC and BDACs on IP becomes crucial for navigating the complexities of the local business ecosystem. Alaskar [14] mentioned that the impact of environmental changes has prompted Saudi enterprises to reassess their strategic choices on the use of technology such as big data analytics (BDA). Saudi ICT firms will face the challenges of acquiring capabilities to use big data analytics and formulating strategies for innovation. While existing studies have explored the impacts of digital technologies on IP, the impacts of strategic capabilities (such as BDACs and SIC) on IP through OAMB remains unexplored [15]. To our knowledge, no previous study has empirically examined the interplay among these variables to enhance innovation performance. Addressing this research gap, the current study investigates how a firm’s BDACs and SIC influence its ability to achieve OAMB. Additionally, this study examines how OAMB can act as a mechanism through which strategic-level dimensions (BDACs and SIC) are translated into improved IP.



Previous research has highlighted the contribution of BDACs to firm performance through integration with other capabilities, such as adaptive capability [16], innovation capability [17], dynamic capability [5,18], and dynamic and operational capabilities (marketing capability and technological capability) [7]. In this study, we seek to develop the idea that BDACs and SIC can leverage a firm’s competence to strengthen organizational capabilities (such as ambidexterity) to enhance its IP.



The novelty of our research lies in addressing this gap in the existing literature by empirically examining how BDACs and SIC influence FIP through the mediation of OAMB within the context of Saudi Arabia, a dynamic and technologically advancing market. By exploring these dynamics, the research seeks to provide valuable insights for policymakers, academia, and industry practitioners that could foster and accelerate digital transformation and support the introduction of competitive and sustainable innovations, enabling firms to navigate the challenges and opportunities of the digital era.



The paper’s organization is as follows: The subsequent section provides the theoretical background by introducing the main concepts of BDACs, SIC, OAMB, and IP from the perspectives of RBV and DC. Additionally, it elaborates on the proposed model through hypotheses development. Moving on to Section 3, the methodology employed in this study and the data analysis strategy are described. Section 4 presents this study’s findings, while Section 5 engages in a discussion of these findings, offering both theoretical and managerial implications. In the final section, the paper concludes by summarizing the main results and providing a list of limitations and potential directions for future research.




2. Theoretical Background and Hypotheses’ Development


2.1. Theoretical Background


2.1.1. RBV, Dynamic Capabilities, and Innovation Performance


Theoretical assumptions and conceptualizations in studies on IT capabilities often rely on the resource-based view (RBV) frameworks of the organizations [7,19]. The RBV posits that a competitive advantage is derived from the distinctive aggregation of resources that possess economic value, are affected by shortages, and are challenging to replicate [20]. To clarify the advantages and distinctions of businesses, the approach used perceives an enterprise as an assemblage of resources and directs attention toward the characteristics and strategic components of those resources [20]. However, Teng et al. [21] mentioned that the RBV is a compelling paradigm for assessing the strategic significance of information technology (IT) resources.



The RBV theory posits that an enterprise’s ability to attain distinctive innovation outcomes in the market may be attributed to its possession of unique resources and capabilities that exhibit characteristics of value, rarity, non-imitability, and irreplaceability [20]. Mikalef et al. [7] argue that while the concept of IT capacity operates under the premise that resources may be easily duplicated, the existing body of research on IT competence acknowledges that the capacity to use and allocate IT-related resources effectively has the potential to provide a competitive edge and distinguish organizations in the context of competition [22]. Nevertheless, the study conducted by Wade and Hulland [23] establishes a coherent connection between resources that are special to a business and the ability to maintain a competitive advantage over time. This research offers a valuable framework for assessing the influence of information system resources on the overall performance of a firm [21,24]. Furthermore, this theory encourages cross-functional research by providing a framework for facilitating comparisons across IT and other resources, as mentioned by Liang et al. [25].



Expanding upon the RBV, the Dynamic Capabilities View (DCV) addresses the complex matters pertaining to the effective deployment of company capabilities to attain a sustainable competitive advantage within dynamic business settings [26]. Teng et al. [21] argue that the DCV framework is used to examine the sources and strategies employed by organizations to reconfigure their internal and external competencies in response to dynamic and fast-evolving surroundings [27]. According to Tallon [28], this framework helps to determine the potential performances of IT capabilities under different environmental circumstances.



Drawing on the RBV framework, Zhang et al. [29] mentioned that the prior research has examined the influence of different information technology (IT) resources on the performances of organizations; for instance, scholars have investigated the impact of IT infrastructure [30], IT capabilities, and IT investment management. Zhang et al. [29] argue that these studies suggest that IT resources, when leveraged as a source of competitive advantage, have the potential to improve production efficiency, enhance financial performance, and reduce operational costs. Moreover, Constantiou and Kallinikos [31] argue that it is vital to determine whether the basic items relevant to big data analytics contribute to competitive performance advantages and through what processes these effects are accomplished to extract any significant theoretical and practical consequences, as well as indicate important topics for future study.



Chaudhuri et al. [32] argued that while RBV asserts that the capture and usage of relevant data are vital for the effective functioning of analytics tools, the enhancement of both process and product innovation inside a company leads to improved performance and the long-term sustenance of its commercial value, as mentioned by Vidgen et al. [33]. They add that it is insufficient for an organization to rely just on the harmonious use of its resources to achieve success in its inventive capacities; as shown by the RBV, the company should effectively adapt to the dynamic and evolving internal and external business environments, as attributed to the dynamic capability (DC) perspective proposed by Helfat and Peteraf [34].



Nevertheless, the existing body of literature has not yet provided a comprehensive description of how ambidexterity can effectively mediate the relationship between BDACs, SIC and IP. The use of the RBV as the theoretical framework for this research is considered appropriate, given its aim to identify resources that facilitate the development of BDACs. By expanding upon the RBV and previous research on big data analytics, we establish a conceptualization of BDACs as the organizational capabilities required to efficiently use technology and skilled personnel to acquire, retain, and analyze data with the ultimate goal of generating high IP.




2.1.2. Big Data Analytics Capabilities (BDACs)


Big data refers to data sets that are described as large volumes of data collected by firms. It continues to grow exponentially in size over time. Consequently, it is complex to deal with traditional data-processing application software. Big data tools are emerging to help firms to collect, process, and analyze data to unlock valuable insights, solve business problems, increase agility and innovation, and make and drive better decisions [35]. Big data seeks to glean intelligence from data to create an opportunity and then translate it into business advantage [36,37]. Big data differs from regular data in terms of five ‘Vs:’ volume (quantities of data), velocity (speed of data collection), variety (different types of data), veracity (reliability of data sources), and value (transactional, strategic, and informational benefits of big data) [38,39,40]. In addition, two additional “V” dimensions for big data were identified: variability referred to the dynamic opportunities that are available by interpreting big data, and visualization referred to the representation of data in meaningful ways through artificial intelligence methods that generate models.



Collecting big data without a concrete purpose may not be valuable in the future [41]. In fact, it must be ordered and analyzed using adequate analytical procedures, tools, and techniques to potentially make their impacts in terms of analyzing and visualizing valuable insights [41,42]. Big data analytics pertains to this process of collecting, analyzing, and presenting insights from big data in a way that allows for the gaining of actionable insights, the creation of business value, and the establishment of competitive advantage [8,42]. This complete process needs necessary organizational resources, skills, and capabilities to ensure its better execution.



The term BDACs refers to a firm’s ability to leverage big data to gain strategic and operational insight [8,42,43,44]. It also pertains to the firm’s ability to assemble, integrate, and deploy its big data-specific resources [9]. Similarly, BDACs are the ability of a firm to effectively deploy technology and talent to capture, store, and analyze data for the generation of insights [7]. This concept has been suggested to deal with big data-related projects [45], and through it, big data is leveraged to create superior value [46,47].



Gaining a comprehensive understanding of BDACs and utilizing it efficiently and effectively can contribute to improving a firm’s decision-making, creating value, sustaining superior innovation and firm performance, and maintaining competitiveness in dynamic environments [6,7,8,35,43,48,49].



Several studies have considered BDACs as multidimensional constructs, including dimensions, such as BDA management capability (planning, investment, coordination, and control), BDA infrastructure flexibility capability (connectivity, compatibility, and modularity), and BDA talent/personnel expertise capability (technology management, technical, business and relational knowledge) [5,38], or as big-data related tangible resources (financial, technology, data), human skills (technical and managerial), and intangible resources (data-driven culture and organizational learning) [7,9,50].




2.1.3. Strategic Innovation Capability


Innovation capability refers to a firm’s ability to originate, nurture, and put forward novel ideas, products, services, business models, and processes that deliver value to customers and stakeholders [51,52]. Firms also can find solutions to existing problems and respond to challenges in the market [17].



There is extensive literature in the innovation field that shows that various conceptualizations and classifications of innovation and innovation capabilities were identified, including types such as product, process, technological, or administrative innovations, as well as distinctions based on the degree of risk, such as incremental versus radical innovations [18,53,54,55,56]. In the context of BDA, strategic innovation capabilities refer to the skills, knowledge, and resources that firms must possess to effectively utilize BDA for the purpose of effectively generating new and valuable ideas, products, or services [9]. Developing strong strategic innovation capabilities in such a context helps firms to reap numerous benefits, including the generation and implementation of strategies that enhance product/service development, personalize offerings, develop new business models, and create value.



Accordingly, the use of BDACs as IT capabilities enhances other capabilities, such as strategic innovation capabilities, which in return enhance IP. For instance, IT capabilities like BDACs focus on deploying IT-related resources within organization to improve firms’ strategic innovative capabilities, such as identifying new gaps, trends, and insights and achieving the creation, integration, and absorption of new knowledge [9,10,52,57]. According to several studies, SIC has shown its importance from the perspective of using information systems, IT, and digital capabilities [1,6,17]. SIC is related to the strategic improvement of business and management processes, as well as service and product quality, and the development of new technologies [58]. By deploying IT-related resources and capabilities on business analysis (e.g., BDACs), new opportunities for innovation can be created to outperform competitors [18,59].




2.1.4. Organizational Ambidexterity


Organizational ambidexterity represents a complex framework where firms seek to balance the exploitation of existing capabilities with the exploration of new innovative ways, which, in turn, help to improve their present efficiency, their future growth, and their competitiveness [60,61]. Organizational ambidexterity is also considered a dynamic capability that enables firms to adapt to rapid market changes and sustain performance by simultaneously maximizing the returns from current operations and pursuing breakthroughs through disruptive innovations [61]. These two dimensions of ambidexterity sometimes involve managing contradicting activities that are crucial for maintaining a focus on both the short-term performance and long-term strategic renewal of the firm [60].



However, the extant literature shows that the achievement of ambidexterity by firms is not an easy task since it demands a deep understanding of how to maintain the previously discussed balance. Bøe-Lillegraven [62] shows that while ambidexterity has been linked to superior firm performance through both the exploitation of existing businesses and the exploration of new opportunities, the empirical evidence that supports this link varies across different studies. These differences in the previous studies show the need for future research to explore contingencies by examining the different roles that could be played by ambidexterity and the need to use different performance measures within different contexts to better understand the impact and mechanisms of ambidexterity [62].



Moreover, ambidexterity being a dynamic capability means that there is a continuous need for re-balancing as the conditions change over time. Firms must always keep the balance between maintaining operational excellence and, at the same time, seeking to engage in disruptive innovations [60]. This synthesis and balancing of these competing orientations (efficiently exploiting what we have or know while simultaneously exploring the unknown) allows organizations to succeed in the market. Therefore, ambidexterity is not just a strategic goal but also a complex strategic process that is central to sustaining the success of firms in today’s continuously changing market conditions [60,61].




2.1.5. Innovation Performance (IP)


Innovation performance (IP) refers to the outcomes of a firm’s innovation efforts, including the successful launch and differentiation of new products/services, the renewal of administrative systems and business processes to align with the market environment [6,44,63,64], and the firm’s ability to create value through these innovation endeavors to outperform competitors in meeting customer and market demands [29,35,40,65]. IP is essential for businesses and industries as it drives competitive advantage, enables adaptation to changing market conditions, facilitates new product/service development, improves operational efficiency, and allows organizations to stay relevant and responsive to evolving customer needs within dynamic competitive landscapes.



Traditionally, objective indicators such as patent applications, new product launches, and sales growth are employed to measure IP. However, this study adopts subjective indicators for IP measurement due to the challenges associated with effectively communicating objective indicators. Prior studies have identified a strong correlation between subjective performance and objective measures or the information that firms release [51]. These subjective indicators rely on information provided by managers who measure their firms’ innovation outcomes and compare them to those of key competitors over the past three years [66].



Achieving IP is a complex endeavor that demands a combination of capabilities: BDACs, ambidexterity, and innovation capability (IC). Consequently, this study advances our understanding of these capabilities as antecedents of IP.





2.2. Hypotheses Development


2.2.1. The Impacts of BDACs, SIC, and OAMB on IP


BDAC and IP


Theoretical assumptions and conceptualizations in studies on IT capabilities often rely on the resource-based view (RBV) framework of the organizations [7,19]. Organizations that possess big data analytics (BDA) capabilities are capable of extracting and analyzing environmental information to more accurately identify and seize new business opportunities and integrate data insights into the innovation processes. Consequently, they are consistently positioned to innovate and gain enhanced performance [52,67].



BDACs has been found to significantly impact the performances of organizations in various ways. In the literature on BDACs and performance, several studies investigated and supported their relationships: firm performance [5,17,38,48,50,59,68,69], competitive performance [2], supply chain performance [70,71], business vale creation [42], and sustainable IP [4,35,43,44,47,72,73,74].



Regarding the relationship between BDACs and IP, several studies’ findings revealed such support. For example, in the pharmaceutical industry in Pakistan, Munir et al. [45] found that a direct and positive link exists between BDACs and organizational IP. Similarly, Alghamdi and Agag [35] indicated in their study that big data analytics driven by AI from manufacturing companies has a significant and positive impact on IP. Similarly, through a survey of 421 Chinese managers and employees engaged in the field of big data analytics, Zhang and Yuan [29] found that BDACs have a positive effect on IP. From what precedes, we can state the following hypothesis:



H1: 

There is a positive relationship between BDACs and IP.






SIC and IP


Innovation has become the key to unlocking new markets, developing new products, and staying ahead of the competition. BDACs are expected to have a profound impact on strategic innovation in the next five years. Their roles as enablers, facilitators, drivers, shapers, or accelerators have been discussed [53,75,76].



SIC is an essential prerequisite for unlocking superior firm, organizational, and IP [5,51,63,64]. Research affirms that firms equipped with robust SIC consistently achieve superior IP due to their ability to effectively generate and implement new strategies for novel ideas for products, services, and processes based on knowledge and insights extracted and analyzed through the deployment of IT-based capabilities. Such insights positively influence the results of new product innovation processes [6,53]. Furthermore, managing SIC within the context of BDA can generate greater benefits for IP [56,71]. Zhan et al. [75] proposed a conceptual framework based on the interview outputs from experts and academic researchers. They showed how big data is leveraged to reduce lead times and costs in product innovation processes and facilitate the identification and prioritization of customer needs in particular market segments.



Consequently, we expect a positive relationship between SIC and IP in the context of BDA and propose the following hypothesis:



H2: 

There is a positive relationship between SIC and IP.






OAMB and IP


Ambidexterity, which represents s firm’s capability for both exploration and exploitation, could enhance firm IP. For example, Popadić et al. [77] contends that high levels of both exploratory and exploitative activities will enhance a firm’s IP. Yanuar and Fontana [78] also reinforce this argument by mentioning that the capacity for simultaneous exploration and exploitation allows firms to effectively respond to environmental and market changes and challenges, therefore positively influencing their IPs. Moreover, Li et al. [79] show that ambidexterity supports firms in simultaneously developing exploration and exploitation activities and, thus, is crucial for both adaptability and long-term success in terms of IP. Based on the previous discussion, we propose the following hypothesis:



H3: 

There is a positive relationship between OAMB and IP.







2.2.2. The Mediating Role of Organizational Ambidexterity


The Mediating Role of Ambidexterity in the BDAC—IP Relationship


Organizational ambidexterity (OAMP) refers to a firm’s ability to simultaneously pursue exploration of new opportunities and exploitation of existing capabilities [67]. The literature that discusses the relationship between organizational ambidexterity and dynamic capabilities (similar to BDACs) also highlights that an organization’s capacity to redesign or reconfigure its routines, activities, and resources is a vital integral aspect of its ambidexterity. For instance, O’Reilly and Tushman [80] propose that ambidexterity is a deliberate approach to reconfiguring existing firm assets and capabilities to address existing, as well as new, opportunities. In line with this view, Weiss and K. Kanbach [81] also link dynamic capabilities to organizational ambidexterity, arguing that ambidexterity helps organizations to reconfigure their resource base to exploit existing competencies and explore new ones. This notion is further supported by the studies of Simsek [82] and Ahammad et al. [83], who provide definitions of organizational ambidexterity that emphasize the capacity to reconfigure activities and make changes in response to changing demands and contradictory processes.



Big data analytics capabilities (BDACs) consist of tangible resources, human skills, and intangible assets essential to an organization’s routines and activities [84]. These capabilities, particularly human skills and intangible assets, form the core of an organization’s dynamic capabilities and are vital for addressing current problems (exploitation) and identifying new opportunities (exploration) [2,65,84]. According to Yanuar and Fontana [78], dynamic capabilities, similar to BDACs, are crucial for companies to reconfigure and redesign their resources effectively to meet the needs of both exploration and exploitation. Similarly, Rialti et al. [65] argue that BDA infrastructures are flexible, inter-operable, scalable, and adaptable to various types of data, ensuring effective information flow over time and in any situation or context, thus enabling ambidextrous organizations to reconfigure activities and make changes in response to shifting demands.



Organizational ambidexterity in terms of the exploitation of existing competencies and the exploration of new data-driven opportunities is proposed to enhance performance [77,79]. The capability to balance these dual activities allows firms to effectively manage environmental and market challenges by fostering both incremental and radical innovations [78,79]. This balance is crucial within the context of BDACs, as it strengthens a firm’s ability to adapt and transform data insights into innovations performance.



Promoting organizational ambidexterity enables firms to more effectively invest in the insights derived from BDACs, thus enhancing their IP. To the best of our knowledge, no previous study has simultaneously examined the relationships among these three variables. Thus, the current study seeks to enhance our understanding of the possible mediating role of organizational ambidexterity in the BDAC-IP relationship. Based on the previous discussions, we hypothesize the following:



H4: 

There is a positive relationship between BDACs and OAMP.





H5: 

OAMP mediates the relationship between BDACs and IP.






The Mediating Role of Ambidexterity in the SIC—IP Relationship


Innovation within the organizational context is a complex phenomenon that might be significantly shaped by the strategic and operational capabilities of firms. This paper examines two critical constructs in this domain, SIC and OAMB, along with their collective impact on IP.



SIC is a fundamental construct in innovation management, defined as a firm’s ability to generate, accept, and implement new ideas, processes, products, or services. This capability involves a strategic orientation towards innovation, encompassing long-term vision, strategic planning, and resource allocation [17,51,52]. This broad scope definition clearly reveals a strategic-level capability that drives overall innovation direction and strategy within the organization. It involves long-term vision, strategic planning, and the allocation of resources toward innovative activities. Moreover, it is related to developing a firm’s potential and readiness for innovation. It is more about the capacity to innovate and less about the actual implementation of specific innovations.



On the other hand, organizational ambidexterity is considered to be an operational capability. Its adopted definition deals with more specific actions and processes related to balancing and implementing exploration and exploitation activities within the organization [61], such as “looking for novel technological ideas” or “continuously improving the reliability of products”. These operational-level activities could be perceived as how the strategic level of a firm’s innovation capability is implemented within the organization. Thus, this operational-level ambidexterity involves managing day-to-day operations while simultaneously seeking new opportunities [60]. SIC enhances an organization’s ability to create and implement innovative strategies. By effectively managing exploration–exploitation tension, organizations can innovate in ways that differentiate them from competitors, increase market share, and drive sustained performance. SIC and ambidexterity are mutually reinforcing concepts. SIC provides the foundation for organizations to effectively balance exploration and exploitation, while ambidexterity enables organizations to boost their IPs.



Although previous studies (e.g., Alamayreh et al. [85]), have acknowledged the positive association between ambidexterity and innovation, the specific nature of this relationship, particularly its impact on organizational performance, remains unexplored. This study aims to fill this gap by examining how SIC influences a firm’s ability to achieve OAMB, assuming that a robust SIC fosters a better balance in exploration and exploitation activities. Moreover, we investigate how OAMB operationalizes the strategic potential of IC into effective innovation practices, thereby impacting IP. We suggest that OAMB may not only benefit from a strong SIC but also play a crucial role into translating this strategic capability into improved firm IP. Based on the previous discussions, we hypothesize the following:



H6: 

There is a positive relationship between SIC and OAMB.





H7: 

OAMB mediates the relationship between SIC and IP.








2.3. Research Model


As illustrated in Figure 1, the hypothetical research model shows the influence of BDACs and SIC on organizational ambidexterity and, in turn, on IP. In Figure 1, the direct and indirect relationships in this study are tested with the help of a mediation model of organizational ambidexterity.





3. Methods


3.1. Sampling and Data Collection


The present study used a survey approach, using a questionnaire that was developed based on components derived from prior research. First, the survey was looked over by three academics and then pretested by five respondents. The data were gathered throughout the period of May to June 2023 via the use of an online survey questionnaire hosted on the Google Forms platform. While there are two main sampling methods, which may either be limited to one business or used in multiple sectors, Sirmon et al. (2011) [86] discuss the importance of the snowball technique in enhancing the theoretical perspective by including a diverse range of symmetrical methods. However, this research specifically utilized selective sampling with snowballing [87] (Goodman, 1961) to select professionals from various firms with different levels of breadth due to the absence of publicly available information on firms in a particular context.



The research mainly consisted of individuals who held positions in management, namely middle and senior management, inside Saudi firms. A total of 172 observations were gathered. Following the procedures outlined by Tabachnick et al. [88], the data underwent screening and purification. This study’s primary focus was on small and medium-sized enterprises (SMEs) located in Riyadh, the capital of Saudi Arabia, and operating in ICT industry sectors.



The demographic characteristics of the sample are shown in Table 1. In terms of respondent position distribution, the general manager accounted for 40.7% of the replies. In terms of respondent work experience, the majority of respondents (25%) had experience of between 10 and 15 years, while 23.3% had experience of between 5 and 10 years. When categorizing respondents based on firm size, we find that 28.5% have 3000 employees or more, while 19.8% have between 50 and 249 employees. In terms of firm revenue, the majority of respondents (33.1%) had more than 200 million SAR. In terms of firm age distribution, the majority of participants were in the age groups of 20 years and more (35.5%) and 5 to 10 years (28.5%).




3.2. Variable Measurement


This study’s primary focus was on small and medium-sized enterprises (SMEs) located in Riyadh, the capital of Saudi Arabia, and operating in ICT industry sectors. In this study, four constructs—BDACs, SIC, OAMB, and IP—were operationalized and measured using scales from various previous studies. All constructs were assessed using a five-point Likert scale, with response options ranging from 1, indicating “Strongly disagree”, to 5, indicating “Strongly agree”. The measurement of all these constructs was conducted using items that were adapted and modified from prior research studies (Table 2).




3.3. Strategy of Analysis


Initially, we performed an exploratory factor analysis to investigate, validate, and assess the measurement of various constructs. Following that, we utilized confirmatory factor analysis to validate the measurement model, thoroughly assessing the validity and reliability of each construct. Moreover, we expanded the measurement model into a structural equation model, incorporating mediators and satisfaction as dependent variables, to examine and analyze the hypothesized relationships.




3.4. Measurement Model


In relation to the concepts of reliability and internal consistency, it can be seen from Table 3 that the obtained values for composite reliability are above the threshold of 0.7, while the values for Cronbach’s alpha meet the acceptable criterion of 0.6. Both findings align with the assertions made by Hair et al. [89] on the acceptable ranges for both measures. Furthermore, it is worth noting that according to Table 4, the minimum acceptable threshold for the Average Variance Extracted (AVE) index is above 0.5. Additionally, all the results indicate a reasonable degree of discriminant validity for the used items when considering their squared correlations, as found by Hair et al. [89]. Considering the data shown in Table 3 and Table 4, all measured values fall within an acceptable range.



To ensure the validity of our findings and address potential limitations of the Fornell and Larcker criterion [90], we employed the heterotrait–monotrait ratio (HTMT) statistic [91]. This statistic compares the average correlations between items measuring distinct constructs to the average correlations within items measuring the same constructs. Discriminant validity is established if the HTMT estimate is below the threshold value of 0.9. Our analysis, presented in Table 5, revealed the highest HTMT estimate of 0.860, confirming the presence of discriminant validity. This enables us to proceed to the subsequent stage of analyzing this study’s hypotheses.





4. Result


Structural Model


The estimating phase of the structural model was completed using the SEM-PLS module incorporated into SmartPLS version 4. The structural studies focus on evaluating the robustness of the structural route, while the joint productivity analysis indicates that the R2 value of the dependent variable, as shown in Table 6, is deemed acceptable at 0.647 for the IP,0.540 for OAMB. The observed results suggest a level of production that is considered good, indicating a strong relationship between the independent and dependent variables. Based on Falk and Miller [92], it is important to note that the minimum acceptable threshold for the coefficient of determination (R2) should be more than 0.1.



In addition, the GOF index, which is widely recognized as the primary indicator in both the measurement model and structural model, has been widely used for the validation of PLS models and the evaluation of overall prediction performance [93]. Table 7 presents the statistical fitness of the indices, which is shown by an overall goodness-of-fit index of 0.660. However, Wetzels et al. [94] established a suitable threshold of 0.5 for the goodness-of-fit index, which refers to the fact that the value of GOF mentioned above meets the acceptable criterion. The fitted model is shown is Figure 2.





5. Discussion


This study provides evidence of the influence of BDACs and SIC on the IPs of Saudi ICT firms in a developing-country context through the mediation of organizational ambidexterity.



This study suggested positive and direct relationships among the main variables. First, its finding confirms the positive direct relationship between BDACs and IP, and it is consistent with previous studies [4,11,35,44,45,72,74]. Second, regarding the hypothesis that stated that there is a positive relationship between SIC and IP, the finding of this study is in line with previous research [6,51,63,64]. Third, this study explored the relationship between OAMB and IP, and its finding is consistent with those of previous studies [30,77,78,79].



This study also suggested a mediating role for OAMB in the relationship between SIC and IP and between BDACs and IP. The findings of the current study reveal that BDACs significantly enhance OAMB, leading to improved IP. These findings are in line with previous research findings [2,44,62,67,84,85] regarding the central role of BDACs in gaining market insights crucial for a firm’s innovation and performance.



Our findings showed OAMB to be a critical mediator translating BDACs impact into FIP. BDACs foster an environment conducive to ambidexterity; they enable organizations to redesign their structures by leveraging infrastructures, processes, and skills to extract meaningful information from big data, thus helping with better exploration and exploitation of market opportunities.



This ambidexterity, in turn, boosts IP by enabling it to be faster and more responsive, effectively balancing exploration and exploitation and utilizing big data insights to enhance the firm’s ability to innovate continuously and maintain competitiveness in a rapidly changing business environment.



This study also explored the relationship between SIC and FIP along with the mediating role of OAMB in this relationship. Our finding revealed a positive relationship, which is in line with those of previous studies [53,61].



The effect of SIC on IP is both direct and indirect through OAMB. The enhancement of firm IP is achieved through strategic innovation initiatives that encourage collaboration (strategic partnerships), knowledge sharing, and resource allocation (e.g., investing in R&D in new digital technologies). More importantly, our study could be the first to reveal how OAMB, as an operational mechanism aimed at managing the exploration–exploitation balance, plays a critical mediating role in the SIC-FIP relationship by translating SICs as a strategic orientation toward innovation into significant improvements in firms’ innovation performances.




6. Conclusions, Implications, and Limitations


This research examined key factors influencing the inclination of Saudi enterprises to embrace IP. The present research constructed a prognostic model for accepting innovation in Saudi Arabia, a transitioning developing country.



From a theoretical perspective, scholars consider BDACs a resource and employ resource-based theory [11,68] to examine its influence on organizational performance. However, exploring the dynamic and systematic assessment of IP competence in relation to BDACs and strategic innovation capabilities has not been undertaken. Therefore, the primary focus of this paper’s contribution is placed on two key factors. One objective is to enhance the study of big data analytics and strategic innovation capabilities for firms and use resource-based view theory to enhance understanding of the process by which BDACs and strategic innovation capabilities impact IP. Second, we aim to examine how the organizational ambidexterity mechanism mediates BDACs and strategic innovation capabilities with IP by including both singular perspectives.



The primary results of the research provide new perspectives on how firms might use BDACs to initiate innovation, employ their ambidexterity to improve IP, and adopt strategic innovation capabilities that aid in improving innovation. Furthermore, the managers might identify advantages from the conclusions of this research by recognizing the significance of the ongoing enhancement of big data capabilities in terms of the acquisition of precise massive amounts of internal and external data resources and employing big data techniques to analyze the consolidated data and convert concealed valuable information into knowledge to improve the IPs of firms. Therefore, firms must contemplate re-evaluating management practices in the digital age, as Zhang et al. [11] mentioned.



In addition, this paper’s investigation of BDACs, SIC, and their impacts on IP within Saudi firms through OAMB brings to light the significant roles of technological infrastructure and innovation ecosystems in fostering sustainable business practices. These ecosystems include governmental institutions, universities, research institutions, and collaborations among private firms and wider society that could serve as solid ground for sustainable innovation. The innovation ecosystems and technological infrastructure are not only vital sources for providing technology, but they are also crucial in promoting the efficient use of resources, driving economic resilience, and facilitating the integration of sustainable solutions into business models. By actively engaging with these ecosystems, Saudi firms can access a wide array of knowledge on different fields, advanced technologies, and collaboration opportunities that can strengthen their BDACs and SIC, thereby fostering an innovation-oriented culture that aligns with sustainability principles and practices. This collaboration can embed sustainability into Saudi firms’ activities of exploration and exploitation, thus enabling them to respond to new sustainability pressures and challenges while taking advantage of the new opportunities [95,96].



We contend that the relationships between BDACs, SIC, and OAMB within these innovation ecosystems might significantly boost a firm’s capability for continuous innovation and adaptation, and this could enhance Saudi firms’ competitiveness and sustainability in rapidly changing and evolving local and global market conditions. Thus, our finding could extend beyond the immediate impacts of BDACs and SIC on IP to also consider how these capabilities, through both organizational ambidexterity and ecosystem collaboration, could support the achievement of sustainable business practices, which are crucial for long-term success and environmental management.



In addition, the present research provides practical guidance to management on the supportive functions of strategic innovation capabilities in enhancing IP. Firms should prioritize the strategic balance between using existing resources and exploring new opportunities while developing innovation practices. Furthermore, this research demonstrates the significance of OAMB to a firm’s success. OAMB plays a crucial role in IP by allowing enterprises to explore new opportunities and exploit them appropriately for implementing necessary changes effectively and promptly.



However, while the study strategy of the research was scientific and methodical, allowing for valuable contributions, there are some areas in which it might be improved. Initially, this research only examines enterprises located inside one country, hence potentially restricting the applicability of the findings due to the limited scope of regional sampling. Subsequent investigations may aim to tackle this issue. Furthermore, the research employed a survey tool as one source of gathering data for each firm. While we have made efforts to verify the reliability and validity of our results, future research should consider using a mixed methodology and multiple-source approach to enhance generalization and validation. Also, the primary objective of the present research was to investigate the determinants embracing IP. A future study should investigate the effects of other factors on operational, financial, or sustainable performance indicators.
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Figure 1. Hypothesized research model. 
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Figure 2. Fitted model. 






Figure 2. Fitted model.



[image: Sustainability 16 05111 g002]







 





Table 1. Characteristics of the sample.
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Firm Size

	
No

	
%

	
Respondent’s Qualification

	
No

	
%






	
Less than 50 employees

	
32

	
18.6

	
High school diploma or less

	
10

	
5.8




	
Between 50 and 249 employees

	
34

	
19.8

	
Intermediate diploma

	
6

	
3.5




	
Between 250 and 499 employees

	
31

	
18.0

	
Bachelor’s degree

	
114

	
66.3




	
Between 500 and 2999 employees

	
26

	
15.1

	
Postgraduate degree

	
42

	
24.4




	
Respondent’s position

	

	




	
3000 employees and more

	
49

	
28.5

	
Chief Executive Officer (CEO)

	
24

	
14.0




	
General Manager

	
70

	
40.7




	
Firm Age

	

	
Chief Information Officer (CIO)

	
12

	
7.0




	
Chief Technology Officer (CTO)

	
21

	
12.2




	
Other

	
45

	
26.2




	
Less than 5 years

	
28

	
16.3

	
Respondent’s work experience




	
5–10 years

	
49

	
28.5




	
11–15 years

	
18

	
10.5

	
Less than 5 years

	
37

	
21.5




	
16–20 years

	
16

	
9.3

	
Between 5 and 10 years

	
40

	
23.3




	
20 years and more

	
61

	
35.5

	
Between 10 and 15 years

	
43

	
25.0




	
Firm Localization

	
Executive level

	
24

	
14.0




	
More than 20 years

	
28

	
16.3




	
Central

	
127

	
73.8

	
Firm revenue




	
Northern

	
15

	
8.7

	
Less than 3 million SAR

	
34

	
19.8




	
Western

	
10

	
5.8

	
3–40 million SAR

	
48

	
27.9




	
Eastern

	
9

	
5.2

	
40–200 million SAR

	
33

	
19.2




	
Southern

	
11

	
6.4

	
More than 200 million SAR

	
57

	
33.1











 





Table 2. Variables, constructs, sample item, and references.
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	Variable
	Construct
	Sample Item
	References





	Independent variable
	Big Data Analytics Capabilities

(BDACs)
	Our organization routinely applies data visualization techniques to assist users or decision-makers to explore new market opportunities in highly volatile and complex environments
	Adopted from Bhatti et al. [3]



	Independent variable
	Strategic Innovation Capability (SIC)
	Compared to major competitors, our organization is more strategically oriented to develop and adopt new technologies that enhance market offerings
	Adapted from Wang et al. [58]; Alaskar [1]; Bahrami and Shokouhyar [59]; Ashrafi et al. [17]



	Mediator
	Organizational Ambidexterity (OAMB)
	Our organization looks for novel technological ideas by thinking “outside the box”
	Adopted from Clauss et al. (2021) [60]



	Dependent variable
	Innovation Performance
	Our organization is good at renewing the administrative system and the mindset in line with the firm’s environment
	Adopted from Sarwar et al. [6]



	Control variables
	Firm age, Firm revenue, Firm size
	-
	-










 





Table 3. Loadings, Cronbach’s alpha, rho_A, composite reliability, and AVE.






Table 3. Loadings, Cronbach’s alpha, rho_A, composite reliability, and AVE.





	
Constructs

	
Items

	
Loadings

	
Cronbach’s Alpha

	
rho_A

	
Composite Reliability

	
AVE






	
OAMB

	
OAMB1

	
0.775

	
0.938

	
0.940

	
0.946

	
0.596




	
OAMB2

	
0.727




	
OAMB3

	
0.832




	
OAMB4

	
0.798




	
OAMB5

	
0.765




	
OAMB6

	
0.727




	
OAMB7

	
0.764




	
OAMB8

	
0.778




	
OAMB9

	
0.757




	
OAMB10

	
0.778




	
OAMB11

	
0.795




	
OAMB12

	
0.756




	
BDAC

	
BDAC1

	
0.801

	
0.939

	
0.939

	
0.948

	
0.644




	
BDAC2

	
0.791




	
BDAC3

	
0.836




	
BDAC4

	
0.826




	
BDAC5

	
0.819




	
BDAC6

	
0.807




	
BDAC7

	
0.797




	
BDAC8

	
0.790




	
BDAC9

	
0.764




	
BDAC10

	
0.792




	
SIC

	
SIC1

	
0.818

	
0.891

	
0.892

	
0.924

	
0.754




	
SIC2

	
0.897




	
SIC3

	
0.886




	
SIC4

	
0.869




	
IP

	
IP1

	
0.739

	
0.889

	
0.890

	
0.915

	
0.644




	
IP2

	
0.821




	
IP3

	
0.797




	
IP4

	
0.846




	
IP5

	
0.811




	
IP6

	
0.795











 





Table 4. Correlation matrix.
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	BDAC
	OAMB
	SIC
	IP
	Firm Age
	Firm Revenue
	Firm Size





	BDAC
	0.803
	
	
	
	
	
	



	OAMB
	0.780
	0.772
	
	
	
	
	



	SIC
	0.753
	0.848
	0.868
	
	
	
	



	IP
	0.726
	0.860
	0.678
	0.802
	
	
	



	Firm age
	0.086
	0.072
	0.117
	0.093
	-
	
	



	Firm revenue
	0.296
	0.214
	0.271
	0.182
	0.328
	-
	



	Firm size
	0.244
	0.141
	0.208
	0.167
	0.39
	0.669
	-







The value in italics represents the square root of AVE.













 





Table 5. Heterotrait–monotrait ratio (HTMT)—matrix.
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	BDAC
	IP
	OAMB





	IP
	0.726
	
	



	OAMB
	0.780
	0.860
	



	SIC
	0.753
	0.761
	0.848










 





Table 6. R² and global fit indices.
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R²

	
AVE






	
OAMB

	
0.540

	
0.596




	
BDAC

	
-

	
0.644




	
SIC

	
-

	
0.754




	
IP

	
0.647

	
0.644




	
Average

	
0.662

	
0.659




	
AVE × R²

	
0.436

	




	
GoF

	
0.660











 





Table 7. The summary results of hypothesis development.
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	Constructs
	Original Sample (O)
	Sample Mean (M)
	Standard Deviation (STDEV)
	T Statistics (|O/STDEV|)
	p Values
	H





	Firm age → IP
	0.023
	0.024
	0.048
	0.482
	0.629
	-



	Firm revenue → IP
	−0.074
	−0.074
	0.063
	1.170
	0.242
	-



	Firm size → IP
	0.054
	0.053
	0.069
	0.774
	0.439
	-



	BDACs → IP
	0.378
	0.384
	0.090
	4.197
	0.000
	H1 supported



	SIC → IP
	0.424
	0.418
	0.094
	4.528
	0.000
	H2 supported



	OAMB → IP
	0.586
	0.586
	0.082
	7.161
	0.000
	H3 supported



	BDACs → OAMB
	0.377
	0.384
	0.091
	4.136
	0.000
	H4 supported



	BDACs → OAMB → IP
	0.221
	0.225
	0.063
	3.523
	0.000
	H5 supported

Partial mediation



	SIC → OAMB
	0.518
	0.512
	0.087
	5.965
	0.000
	H6 supported



	SIC → OAMB → IP
	0.303
	0.301
	0.069
	4.418
	0.000
	H7 supported

Partial mediation
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