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The digital transformation has been a main engine of economic growth by transforming the
organizational structures, operations and strategic decisions with the help of sophisticated digital
technologies. The mediating role of Big Data Analytics in this transformation is that it helps
organizations to transform digital initiatives into real economic performance. It will utilize the
Technology Acceptance Model and recent literature on the concept of digital transformation and
the capabilities of data to identify the effects of digital transformation on economic growth in the
mediator Big Data Analytics. The research paper is based on three aspects of digital transformation:
preparations of digital infrastructure, process integration based on technology and data-driven
decisions support. A sample of 300 respondents was taken, who are representatives of digitally
intensive organizations, including senior executives, technology managers, and analytics
specialists. Structural Equation Modeling on the Partial Least Squares algorithm was used to test

the research framework. The results prove that digital transformation has a positive impact on
economic growth and improves the capabilities of Big Data Analytics to a large extent. Big Data
Analytics, in its turn, can help improve economic outcomes due to its contribution to enhancing
efficiency, the ability to innovate, and responsiveness. The mediation analysis supports the claims
and confirms that Big Data Analytics is a major transmission channel upon which the digital
transformation initiatives create sustainable economic value. The research has its implications on
organizational leaders, technology strategy, and policymakers. Digital transformation can only be
maximized by strategic investment in digital infrastructure, development of analytics capability
and data governance. To create the digital policies that can support both the data-driven innovation
and inclusive economic growth, policymakers can rely on these findings.

© 2026 by the authors; licensee Growing Science, Canada.

1. Introduction

Digital transformation has become a key driver of economic development in the modern world and the redefining of the value
creation process by organizations and economies (Atich Ali et al., 2024). In the business world and within the framework of
individual countries, the introduction of digital technologies into the production process, the organizational system, and
decision-making has changed the character of conventional growth directions and presented new channels of organizational
productivity and innovation-based growth (Bataineh et al., 2023). According to international reports, an increasing portion of
the global economic activity is currently digitally enabled, which is associated with the ubiquitous deployment of digital
infrastructures, platforms, and data-intensive systems in the public and private sector (Borio, 2011). This change is a step
towards economic growth increasingly being dependent on the ability of organizations and economies to embrace, integrate,
and strategically use digital technologies instead of traditional factors of production (Braun, 2023). Within this changing
environment, the concept of digital transformation goes beyond the simple implementation of information technologies and
also incorporates the most significant shifts in organizational processes, business models and strategic orientations (Demirbag
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et al., 2006). However, previous studies underline that digital transformation transforms the value creation process as it allows
creating real-time connectivity, integration of processes, and scalability of operations, which increases efficiency and
competitiveness (Hair et al., 2019). On the macro and meso levels, these transformations lead to the growth of the economy,
as they trigger innovation and decrease the cost of coordination, as well as help to create new digital markets and ecosystems
(Huang & Liu, 2023). However, the digital transformation economic gains are still not distributed equally among
organizations and regions, which implies that digital investments do not necessarily lead to long-term growth effects (Ivanov,
2022). An essential process, which describes this divergence, is the place of data and analytics. Since digital transformation
is on the rise, there is an enormous amount of structured or unstructured data that organizations produce, as the digital systems,
platforms, and digital interactions are linked together. The ability to process, analyze, and convert such data resources into
actionable insights to be used to make strategic and operational decisions is called Big Data Analytics (Khan et al., 2024).
The literature findings also reveal that analytics functionalities assist business institutions in transforming digital inputs into
performance outputs by improving the accuracy of forecasting, innovation capability, and responsive behavior (Mikalef et al.,
2020). Economically, it means that Big Data Analytics serves as a channel that brings the digital transformation into the
growth process by enhancing the resource distribution, productivity, and innovation performance. Although there has been an
increased appreciation of the digital transformation and Big Data analytics as the drivers of economic performance, the
empirical literature has tended to analyze the two constructs separately (Kloth & Jonathan, 2025). Some studies concentrate
on the immediate impact of digital technologies on organizational or economic performance whereas others pay attention to
the implication of analytics capabilities on performance without a direct consideration of how it fits within the wider processes
of digital transformation (Nguyen et al., 2020). This discontinuity is restricting to knowledge of how digital transformation
initiatives are transformed into economic growth and clouds the mediating processes that form the basis of this association.
More specifically, the mediating impact of Big Data Analytics in the connection between the digital transformation and
economic growth has not been studied much, particularly in the empirical frameworks that would incorporate digital
infrastructure, process integration, and data-driven decision orientations into a coherent framework (Zraqat, 2020). This gap
is significant to theory and practice. Theoretically, the study of Big Data Analytics as an intervening process can enhance the
research on digital transformation by explaining how digital capabilities are transformed into economic value. Practically, an
organization and policymakers need to have evidence-based understanding to support the need to invest in analytics
capabilities as well as to create digital strategies that will provide real growth returns (Abuoliem et al., 2019). Based on this,
this paper explores the connection between digital transformation and economic growth through a specific analytical approach
of investigating the mediation between the two factors using Big Data Analytics (Al Frijat et al., 2023). In that way, the study
adds to the body of digital economy literature by incorporating data regarding digital transformation and data analytics
potential into a single empirical framework that explains how the data-driven processes contribute to sustainable economic
growth.

2. Literature review
2.1 Digital Human Capital Capability

The digital human capital capability can be defined as the knowledge, skills, and competencies that help employees and
managers to successfully use digital technologies and analytics-based systems in the organizational processes (Alawneh et al.,
2025). With the growing reliance of economies on digital infrastructures and data-intensive processes, human capital has
developed out of the technical competency of routine tasks and into the analytical literacy of the new generation, the ability
to solve problems digitally, and to learn flexibly (Alhasnawi et al., 2025). Previous research highlights that digitally proficient
human resource facilitates the success of digital transformation programs by facilitating organizations to utilize investment
on technology and turn it into the outcomes of productivity and growth (Alhawamdeh et al., 2023b). Regarding growth, digital
human capital promotes the spread of innovation, hastens the adoption of technology, and enhances organizational ability to
make decisions that are data-driven, which solidifies the connection between digital change and economic
growth (Alkhawaldeh et al., 2023a).

2.2 Digital Innovation

Digital innovation is the ability of organizations to transform new products, services and processes using strategic digital
technologies and data resources (Alkhazaleh et al., 2023). It is a manifestation of the change in the historic innovation
processes to more agile, technology-enabled, and analytics-supported processes (Jawabreh et al., 2020, 2021, 2025).
According to the literature, digital innovation improves economic growth by stimulating new business approaches, making
market operations more efficient, and contributing to the ongoing advancements in the value creation processes (Alqgaralleh
et al., 2021). The concept of digital innovation is inextricably linked with the capacity to reuse digital resources, capitalize on
the data insights, and respond quickly to the market changes. Empirical studies indicate that companies that excel in digital
innovation are better able to deliver high performance results with the assistance of developed analytics and embedded digital
systems (Al-Rjoub, 2021).
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2.3 Digital Technology Adoption

Digital technology adoption is the degree to which the organizations include digital tools and platforms in their operational
and strategic procedures (Allahham & Ahmad, 2024). This incorporates the use of cloud computing, data platforms,
automation systems, and connected digital applications, which are used to aid organizational transformation (Morshed et al.,
2024). The implementation of digital technologies has been extensively identified as a source of structural change to allow
organizations to lower transaction costs, increase operational efficiency, and improve coordination of value chains (Allahham
et al., 2024). Economically, adoption of digital expands the availability of data and transparency of processes, which leads to
positive conditions of optimization and innovation through the use of analytics. Nevertheless, the current literature shows that
the economic value of the digital technology implementation is also dependent on the presence of complementary functions,
especially an effective digital data analysis and utilization (Allahham et al., 2023)

2.4 Economic Growth

The digital age is spearheaded by non-material assets, technology capacity and data resources in economic development as
opposed to standard inputs only. According to the literature on digital economy development, the transformations of digital
transformation are that it alters the dynamic in growth as it allows achieving productivity, creation of innovation-driven
growth, and the appearance of new economic activity (Al-Barakat et al., 2025). Digital systems and frameworks make
knowledge spillovers, less market frictions and allow scalable growth in areas (Alhasnawi et al., 2025). However, the results
of growth are quite different in organizations and regions, indicating that the digital transformation is unlikely to be
economically beneficial in all cases. According to scholars, the process of translating digital investments into growth would
not be possible without proper coordination of technology adoption, human capital development, and data-driven capabilities
(Aljabari et al., 2024a).

2.5 Big Data Analytics

Big Data Analytics refers to the ability of an organization to gather, manage and analyze high amounts of data to provide
information that would support strategic and operational decision making (Alshurideh et al., 2023). Within the framework of
the digital transformation, analytics capabilities can be characterized as an important mechanism transforming the digital
inputs into economic value (Al-Tahat et al., 2025). The literature also records that Big Data Analytics improves efficiency,
innovation performance, and strategy responsiveness by facilitating the use of evidence-based decision making and predictive
analysis (Bataineh et al., 2023). In theoretical perspective, analytics capabilities enhance the connection between digital
transformation and economic growth because they enhance resource distribution, minimize uncertainty, and facilitate constant
learning (Cordova-Buiza et al., 2025). Although the importance of analytics-driven performance is increasing, empirical
studies investigating Big Data Analytics as an intervening variable between digital transformation and economic growth are
scarce, which means that integrative analytical models are warranted (Haleem et al., 2022).

3. Research Framework and Hypotheses Development
3.1 Research Framework

The study design is a research framework which seeks to establish how digital transformation can add to economic growth by
the means of mediating variables of Big Data Analytics (Hussain et al., 2024). The framework is based on the logic of digital
transformation theory, data-driven value creation, and the Technology Acceptance Model that are all built on the premise that
technological investment can only create economic value once it is properly adopted and internalized, and operationalized by
organizational strengths. Digital transformation is in this case, theorized as a multidimensional variable, which transforms
organizational infrastructure, processes and competencies, where Big Data Analytics is the analytical engine that transforms
digital inputs into operative economic outputs. The framework has its centre in the last stage where digital transformation
qualifies as the primary explanatory variable when it comes to economic growth. It shows how much digital infrastructure is
deployed, advanced digital technologies are adopted, digital innovation is encouraged, and digitally proficient human capital
is developed by organizations. These dimensions collectively allow organizations to work more effectively, become more
innovative and more responsive to the forces of the market. The already existing literature highlights the fact that technological
transformation leads to increased productivity and growth potential, but is not a self- comes-true, and is contingent on the
presence of complementary capabilities that enable the value to be brought into being (Bharadwaj et al., 2013; Vial, 2019).
The mediating construct proposed is Big Data Analytics, which would measure the capacity of the organization to gather,
process, and analyze significant quantitative data created due to the digital transformation programs. With the increase in data
availability and complexity posed by digital technologies, analytics potential is necessary to derive insights to guide strategic
planning, operational optimization and innovation decisions. The framework presupposes that digital transformation enhances
Big Data Analytics through augmenting the intensity of the data, integrating systems, and preparing for analytics. Making
decisions, minimizing uncertainty and aiding innovation-driven performances, in its turn, advance economic growth (Mikalef
et al., 2020). The outcome variable in the framework is economic growth and is operationalized as a better organizational and
economic performance, which is reflected through the growth of productivity, increase in efficiency, and expansion through
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innovation. According to the literature on the digital economy, the presented framework presupposes that the increase in
digitally intensive settings is becoming more intangible-asset-driven, centering on analytics-based knowledge and data-
enabled decision-making as opposed to the traditional capital accumulation (OECD, 2020; UNCTAD, 2021). The suggested
framework is therefore a causal model where digital transformation has a direct impact on economic growth and an indirect
impact via Big Data Analytics. The mediating position of the Big Data Analytics underscores the role of it as a transmission
vehicle that converts the digital transformation initiatives into a sustainable economic value. Being a framework that unites
digital transformation, Big Data analytics, and economic growth into a cohesive model, the framework fills a major gap in
current literature, where in most cases these constructs have been studied as discrete entities instead of interconnected entities
of a data-driven growth model. This integrative view offers a logical base of hypothesis formulation and empirical test
involving an equation modeling approach.

3.2 Hypotheses Development

According to the digital transformation theory and data-driven value creation logic, the level of economic growth in digitally
intensive contexts is becoming increasingly dependent on the interplay between technological opportunities, human capital,
and analytics-driven decision-making. In this view, Big Data Analytics is a fundamental mechanism of digital resources
turning to economic value whereas digital human capital, digital innovation, and digital technology adoption are the basic
drivers that facilitate the analytics capability formation and growth results . Big Data Analytics has gained much acceptance
as a strategic capability that can improve the economic growth through increase in productivity, innovation efficiency, and
quality of decision. With the increased data intensity of organizations due to digital transformations efforts, data analysis and
interpretation of large amounts of data facilitates evidence-based planning, effective resource utilization, and dynamic reaction
to new strategies. According to previous research, the insights provided by analytics help to improve performance and achieve
growth through eliminating uncertainty and making proactive decisions. In this regard it is anticipated that improved Big Data
Analytics can help in positively influencing economic growth.

Hi: Big Data Analytics has a positive effect on Economic Growth.

Digital human capital capability is defined as a capacity of having digitally skilled workers who are analytically literate,
technologically skilled, and capable of operating with data-driven systems. The literature highlights that human capital is an
important enabler of analytics capability because without the presence of skilled individuals to interpret and apply output of
analytical capabilities, advanced technologies and data infrastructures will not create value. Companies that have high digital
human capital possess a more advantageous position to use the resources of data and build the higher levels of analytics,
which consequently contribute to strategic and operational effectiveness . In addition to indirect contribution, the digital
human capital has its direct contribution to economic growth through its ability to increase the capacity to innovate, learning
efficiency, and organizational flexibility.

H2:  Digital  Human  Capital  Capability  has a  positive  effect on  Big  Data  Analytics.
Hs: Digital Human Capital Capability has a positive effect on Economic Growth.

Digital innovation is the organizational capability to develop and introduce innovative products, services as well as procedures
using digital technologies. Digital innovation raises the volume of data, experimentation and learning, which further increases
the need to provide insights that are based on analytics. Previous studies indicate that digitally innovative companies have
higher chances of investing in and developing high-level analytics in order to make innovation decisions and evaluate
performance. Meanwhile, digital innovation is the direct driver of economic growth, through its ability to create new business
models, improve productivity, and drive innovation-driven growth in markets.

Ha: Digital Innovation has a positive effect on Big Data Analytics.
Hs: Digital Innovation has a positive effect on Economic Growth.

Digital technology adoption is a concept that is used to denote the degree to which organizations incorporate digital systems,
platforms, and applications in their operational and strategic activities. The data availability, the connectivity of systems, and
the transparency of the processes are enhanced with the adoption of digital technologies, which provide a good environment
to develop the analytics capability. Nonetheless, the publications point out that the economic gains of technology use depend
on the capacity to convert the digital information into actionable knowledge with the help of analytics. Simultaneously, the
implementation of digital technology may have a direct effect on economic growth through enhancing efficiency and lowering
transaction costs as well as scalable operations.

He: Digital Technology Adoption has a positive effect on Big Data Analytics.
H7: Digital Technology Adoption has a positive effect on Economic Growth.
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All these hypotheses produce a systematic causal logic to which digital human capital capability, digital innovation, and digital
technology adoption can be antecedents of Big Data Analytics and economic growth, whereas Big Data Analytics works as
an essential process that connects digital transformation efforts with sustainable economic growth results.

4. Methodology
4.1 Research Design

This research project is based on a quantitative cross-sectional study design to experimentally investigate the connections
between the elements of digital transformation, Big Data Analytics, and economic growth. The primary data collection tool
was a structured questionnaire that was used to reflect the perceptions of the respondents on digital human capital capability,
digital innovation, adoption of digital technology, potential of Big Data Analytics capability and its economic growth results.
The survey was based on the closed-ended questions recorded on a Likert scale to guarantee consistency, reliability, and
appropriateness to analyze the survey data using structural equation modeling. In an attempt to improve coverage of digitally
intensive areas, several data collection routes were used. Participation in the survey was conducted via individualized emails
to the targeted respondents; the questionnaire was located on an online platform to promote the ease of participation.
Moreover, professional communication applications were employed to enhance the response rates of the technology-oriented
organizations. In areas that had poor internet connectivity, a face-to-face interview was used to administer questionnaires to
obtain a sufficient number. Eight hundred possible respondents were at first contacted. During the first wave, 515
questionnaires were sent back, and only 412 of them were considered valid following the screening of incomplete
questionnaires. A second wave of data collection followed three months later to enhance reliability of data as well as to reduce
non-response bias with 396 responses that would be used and high-level of retention. The multi-wave procedure increased the
strength of the dataset, and minimized the possible common method bias issues.

4.2 Measures of Focal Constructs

The measurement of all the focal constructs was done based on a 7-point Likert scale with 1 denoting strongly disagree and 7
strongly agree. To promote content validity and theoretical consistency, measurement items were modified based on other
existing literature on the subject of digital transformation and analytics. The digital human capital capability was assessed
using items that describe the degree of digital capabilities of the employees, analytical capabilities, and the effectiveness of
the employee to operate with data-based technologies. Digital innovation was measured with the help of indicators that
measure the ability of the organization to develop, deploy digitally enabled products, services, and processes. The use of
digital technology was assessed by determining the level of connecting digital platforms, cloud computing, automation tools,
and linked digital applications to organizational operational and strategic operations. The operationalization of Big Data
Analytics capability was based on items that capture data integration, data processing, and using the data-driven insights to
derive a decision and to improve performance. The economic growth has been measured in perceptual terms that were
associated with productivity growth, efficiency growth, performance due to innovation, and overall economic contribution
that can be attributed to digital initiatives. Such application of perceptual measures is in line with the previous empirical
research that has investigated organizational capabilities and performance outcomes in digitally intensive settings.

The measurement model was then tested to determine the reliability and validity based on the existing criteria in the Partial
Least Squares Structural Equation Modeling.

Digital Human Capital
Capability

Digital Innovation Big Data Analytics Economic Growth

Digital Technology

Adoption Fig. 1. Research Model

4.3 Pilot Testing

A pilot study was conducted before the main data collection to evaluate the measurement instrument in terms of clarity,
reliability and validity and also to determine the suitability of the proposed research model. Pilot testing is an important
process in the process of empirical research because it is the one that aids in drawing ambiguity in questionnaire items and
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also makes sure that the constructs developed are relevant and sufficient to measure the theoretical concepts of interest. In
this connection, the pilot test was aimed at assessing the measurement items associated with Digital Human Capital Capability,
Digital Innovation, Digital Technology Adoption, Big Data Analytics, and Economic Growth. The convenience sampling
methodology was used because of the practical limitations to reach a big sample of working professionals at the initial level.
Postgraduate students working full-time and possessing a good exposure to digital technologies and data-driven systems were
chosen, as these students have enough conceptualization knowledge to make judgments about the clarity of the items and
relevance of the constructs. This stage was not aimed at testing a hypothesis, but rather at testing the content and structure of
measurement. The pilot questionnaire was carried out on the internet, and it was sent via e-mail and instant messaging services.
There were 400 questionnaires distributed where 300 of the valid responses were received. The gathered data were evaluated
with the help of SmartPLS software to assess the internal consistency and the quality of measurement of the constructs. These
findings suggested that all the constructs were found to have satisfactory reliability with a Cronbach's alpha value that was
well above the recommended level of 0.70, and some of the constructs also had values of above 0.90. Factor loadings were
also observed to be strong and surpass the minimum acceptable level of 0.70 with a number of items loading at above 0.90
on their respective constructs. All these findings prove that the survey questions were well-defined, clear, and suitable to
measure the targeted constructs. In general, the pilot study was a powerful indication of the content validity and it proved that
the measurement instrument was ready to be used in a large-scale collection of data.

4.4 Reliability and Convergent Validity

The reliability and convergent validity of the measurement model were strictly evaluated after the pilot stage and primary data
gathering in line with the current PLS-SEM directions. Determination of reliability was done through Cronbach's alpha and
composite reliability and the determination of validity convergence was published by the Average Variance Extracted (AVE).
These are generally accepted criteria of measuring the quality of reflective constructs in structural equation modeling.
SmartPLS was used in conducting the analysis by confirmatory factor analysis. The findings indicated that the alpha of all
constructs exceeded the suggested cut off of 0.70, which is satisfactory internal consistency. The value of composite reliability
was also greater than the threshold of 0.80 in all the constructs and this also confirms the consistency and stability of the
measurement scales. Concerning convergent validity, the values of AVE of both constructs were greater than the acceptable
level of 0.50, which showed that the indicators were sufficient to explain the variance of their latent variables. All these
findings together point to the fact that the measurement model has good reliability and convergent validity which makes it
suitable in further analysis of the structural model. Table 1 presents the outcomes of the reliability and convergent validity
check of all the focal constructs, which gives a strong empirical basis of testing hypotheses and additional evaluation of the
model.

Table 1
The pilot testing results
N Composite Composite Average Variance
Construct Cronbach’s Alpha Reliarl))ility (rho a) Relia%ility (rho ¢) Extrac%ed (AVE)
Big Data Analytics 0.866 0.869 0.909 0.713
Digital Human Capital Capability 0.885 0912 0.919 0.74
Digital Innovation 0.816 0.818 0.879 0.645
Digital Technology Adoption 0.801 0.815 0.87 0.626
Economic Growth 0.872 0.873 0.913 0.723

Table 1 presents the findings of the pilot testing and shows that the measurement instrument meets the requirements suggested
by researchers with regard to reliability and convergent validity. All the constructs have a Cronbach alpha of more than the
required minimum of 0.70 and this shows high internal consistency of the measurement items. This proves that the measures
that can be related to Big Data Analytics, Digital Human Capital Capability, Digital Innovation, Digital Technology Adoption,
and Economic Growth are continuously used to indicate their respective latent constructs. Also, the two measures of composite
reliability (rho a and rho c) have values that are significantly above the recommended threshold of 0.70 in all measures. To
some extent, these findings will further uphold the reliability of measurement and the fact that the constructs have a high level
of internal consistency which is especially crucial in the applications of PLS-SEM where composite reliability is a more sound
measure of reliability compared to Cronbach's alpha. Average Variance Extracted values support convergent validity with all
the values of the values being above the suggested minimum of 0.50. This means that every construct accounts for more than
half of the variations of its indicators, which means that the measurement items are sufficiently convergent to their intended
constructs. It is worth noting that the Digital Human Capital Capability and Economic Growth demonstrate very high AVE
values which indicates the high degree of construct representativeness. On the whole, the pilot test data indicate that the
measurement model is valid and trustworthy, and the survey tool can be used in the primary research. These results are
sufficient empirical evidence to continue with the structural model analysis and testing of the hypothesis.
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4.5 Discriminant validity

Table 2
HTMT Matrix -Discriminant validity
Big Data Digital Human Digital Digital Technology Economic
Analytics Capital Capability  Innovation Adoption Growth
Big Data Analytics
Digital Human Capital Capability 0.323
Digital Innovation 0.688 0.34
Digital Technology Adoption 0.607 0.384 0.515
Economic Growth 0.69 0.347 0.492 0.8

The scores presented in the table depict that there is a good level of discriminant validity between the constructs of the study
according to the Fornell-Larcker criterion. The values of inter-construct correlation indicate that there are still relationships
between Big Data Analytics, Digital Human Capital Capability, Digital Innovation, Digital Technology Adoption and
Economic Growth whose value is lower than the square root of the values of the Average Variance Extracted earlier
determined by each construct. This implies that both latent variables have more variance with their indicators compared to
other constructs in the model and that is important when using the discriminant validity. In particular, the Big Data Analytics
has moderate Pearson coefficients with Digital Innovation, Digital Technology Adoption, and Economic Growth, as they
mark theoretically consistent tendencies but do not exceed reasonable boundaries. The relationship between Digital Human
Capital Capability and the other constructs is not as high, which may indicate that the latter represents a different conceptual
dimension that is concerned with skills and competencies rather than is overlapping with technological or outcome-oriented
constructs. Digital Innovation and Digital Technology Adoption have moderate relationships, which is intuitively correct as
innovation activities frequently depend on technological adoption and still constitute distinct organizational capabilities.
Economic Growth features stronger associations with Big Data Analytics and Digital Technology Adoption, which is
theoretically adequate as the activities related to innovation typically rely on technological adoption and yet reflects distinct
organizational capabilities. Notably, the correlations are not stronger than the discriminant validity levels and this proves that
Economic Growth is empirically independent of its antecedents. All in all, the trend of correlations will confirm the sufficiency
of the measurement model and the fact that the constructs are conceptually and statistically differentiated and will give the
opportunity to interpret the structural relationships reliably further in the process of hypothesis testing.

Table 3
Fornell-Larcker Matrix -Discriminant validity
. . Digital Human Digital Digital Technology Economic
Big Data Analytics Capital Capability Innovation Adoption Growth
Big Data Analytics 0.844
Digital Human Capital Capability 0.293 0.86
Digital Innovation 0.583 0.29 0.803
Digital Technology Adoption 0.51 0.343 0.408 0.791
Economic Growth 0.605 0.319 0.415 0.682 0.851

The findings in Table 3 support the fact that the measurement model meets the FornellLarcker criterion used to determine the
discriminant validity. On this basis, discriminant validity is determined when the square root of the Average Variance
Extracted by a given construct, displayed on the diagonal of the matrix, exceeds all relationships between that construct and
the rest of the constructs on the model. Here, the diagonal values of Big Data Analytics, Digital Human capital Capability,
Digital innovation, Digital technology adoption and Economic growth are always greater than the corresponding off-diagonal
correlation values. In particular, the correlations between Big Data Analytics and Economic Growth are the greatest, although
still the correlation is less than the square root of its AVE, which means that the construct represents an independent analytical
ability and does not coincide with performance results. Digital Human Capital Capability demonstrates quite weak
relationships with the rest of the constructs, which proves that digital skills and competencies are a distinctive organizational
resource that can be empirically distinguished, as compared to technological adoption, innovation, and growth constructs.
Digital Innovation and Digital Technology Adoption are moderate in interrelationships which is theoretically correct since
they fulfill complementary functions in the digital transformation, and still have acceptable discriminant validity since their
correlations do not surpass their square roots of their AVE values. Economic Growth is associated with Digital Technology
Adoption and Big Data Analytics more as the digital systems and data-driven insights are relevant to performance and
productivity improvement. However, these correlations are still less than the diagonal of Economic Growth, which allows
seeing that it is empirically different compared to its antecedents. On the whole, the findings are strong indicators that all the
constructs of the model are conceptually and statistically different and the measurement model is sufficient, which led to the
next step of structural model testing and hypothesis testing.

Table 4
R? Adjusted
R-square R-square adjusted
Big Data Analytics 0.432 0.426

Economic Growth 0.557 0.552
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According to the results given in Table 4, the structural model has a satisfactory explanatory power when it comes to the two
endogenous constructs. The adjusted R-Squared of the Big Data Analytics reveals that its antecedent variables, which are
Digital Human Capital Capability, Digital Innovation and Digital Technology Adoption, explain a significant percentage of
the variance. This indicates that the combination of these dimensions of digital transformation offers a significant explanation
of the emergence of analytics capacities of organizations, which can indicate the efficiency of the given predictors in the
context of developing the primary drivers of data-driven competence. On the same note, the adjusted R-SQ value of Economic
Growth reveals that there is moderate to high degree of explanatory power, which means that a significant proportion of the
variance of economic growth results is explained by the combined effects of Big Data Analytics and the dimensions of the
digital transformation. They are considered to be acceptable and meaningful in the context of PLS-SEM, specifically when
conducting research in the social sciences and the sphere of digital economy, when the influence of complex phenomena is
determined by several interconnected factors. On the whole, the results of R-4 and adjusted R-4 are the evidence that the
proposed model has good predictive relevance and offers a solid background to interpolate the structural relationships and to
test the hypotheses of the study.

4.6 Hypothesis Testing

It tested the effect of control variables before testing the hypothesis that were proposed to minimize the possibility of having
the estimated structural relationships confounded by simple organizational specifications. Control variables were firm size,
the type of industry, and the age of the organization because previous researchers indicate that these variables may affect the
results of digital capability development and growth. The findings reveal that the firm size has a notable impact on the
economic growth, and thus bigger organizations could take advantage of economies of scale and the availability of resources
to exploit digital technologies. Contrarily, the effect of industry type and organizational age is not statistically significant.
Such results suggest that the essential relationships within the model are rather independent of the majority of organizational
features, which proves the strength of the suggested digital transformation framework. The outcomes of the structural model
show that a number of important relationships exist between the contribution of digital transformation to economic growth.
The impact of Big Data Analytics on economic growth is significant and positive, which is why it is considered a central
phenomenon of data-driven mechanisms by which digital initiatives can create economic value. This observation corroborates
the belief that the power of analytics has game-changing effects on the quality of decisions, operational efficiency, and
innovation, all of which promote the growth performance. Adoption of digital technology also exhibits a high and considerable
direct impact on the growth of the economy, which means that the successful implementation of digital systems and platforms
is one of the primary forces of productivity and scalability in digitally intensive settings. Moreover, the effect of digital
innovation on Big Data Analytics and economic growth is positive and significant. This finding demonstrates the significance
of innovation-driven digital policies in enhancing data creation, experimental, and learning, which consequently enhances
analytics ability and expansion outcomes. Those organizations that are actively working to become digital innovators can
more readily convert technological investments into economic payoffs. The use of digital technology also solidifies the
development of analytics capacity, and the importance of interconnected digital systems in increasing data availability and
the maturity of analytics. On the other hand, digital human capital capability does not have a statistically significant direct
impact on Big Data Analytics or the growth of the economy. This implies that digital skills in themselves might not result in
growth unless they are accompanied by other technological infrastructures and innovation practices. The results suggest that
human capital is an indirect contributor because it allows effectively utilizing digital technologies instead of being a growth
driver. In general, the findings suggest that technology uptake, digital innovation, and analytics-driven abilities, as opposed
to organizational qualities or individual skill development, lead to economic growth in digitally transformed settings. The
correspondence of digital technologies, innovation practices, and data analytics appears the key precondition of the translation
of the digital transformation into sustainable economic growth. These results support the idea that digital transformation has
the most significant economic effect when organizations integrate mechanisms of value creation based on analytics and the
use of technologies.

Table 5
Hypothesis testing results
Original Star}dqrd T statistics P values
sample deviation
Big Data Analytics — Economic Growth 0.338 0.052 6.54 0.000
Digital Human Capital Capability — Big Data Analytics 0.059 0.043 1.375 0.169
Digital Human Capital Capability — Economic Growth 0.07 0.048 1.446 0.148
Digital Innovation — Big Data Analytics 0.439 0.047 9.274 0.000
Digital Innovation — Economic Growth 0.152 0.045 3.408 0.001
Digital Technology Adoption — Big Data Analytics 0.311 0.043 7.238 0.000
Digital Technology Adoption — Economic Growth 0.596 0.047 12.663 0.000

The outcome of hypothesis testing as given in Table 6 brings out a vivid explanation on the extent and importance of the
presented structural relationship within the research model. The results show that the impact of Big Data Analytics on
Economic Growth is statistically significant and positive, which proves that it is a primary driver of the growth outcomes in
digitally transformed settings. This finding confirms the theoretical hypothesis that analytics potential helps organizations to



N. A. Roman /Uncertain Supply Chain Management 14 (2026) 291

transform digital resources into concrete financial value through enhanced decision-making, efficiency, and innovation. In
relation to the antecedents of Big Data Analytics, there are strong and statistically significant positive effects of Digital
Innovation and Digital Technology Adoption. These findings indicate that organizations that are actively involved in digital
innovation as well as those that have embraced digital technologies as much are better placed to develop strong analytics.
This is consistent with the digital transformation theory, which highlights that the activities of innovation and integration of
technologies increase the availability of data and maturity of the analytical process. Digital Human Capital Capability, on the
other hand, does not indicate a statistically significant impact on Big Data Analytics, which implies that digital capabilities
might be inadequate to promote analytics capability unless supported by other technological and innovation-driven
infrastructures. In the direct impact of Economic Growth, Digital Innovation and Digital Technology Adoption have
statistically significant positive relationships, and they are important in influencing productivity increases, performance
improvement, and growth-related results. In the case of Digital Technology Adoption, the impact on Economic Growth is the
most pronounced, and this fact demonstrates the importance of the active and mass use of digital systems in reaching the
growth of an economic scale. On the other hand, there is no considerable direct impact of Digital Human Capital Capability
on Economic Growth implying that the impact might be indirect and therefore may be achieved through other processes,
including innovation and analytics capabilities.

5. Discussion of results

Findings of the structural model suggest that digital transformative environments influence economic growth through a
network of interacting technological and analytical abilities as opposed to single digital projects. The results prove that Big
Data Analytics is at the heart of turning digital transformation initiatives into actual economic achievements. This supplements
the mounting literature that frames analytics capability as an essential process whereby digital technologies can create value
by enhancing the quality of decisions, efficiency of operations, and responsiveness of strategies. The huge impact of Big Data
Analytics on the growth of the economy proves that the significance of data-driven insights creation is no longer a supportive
role but a performance pillar of digitally intensive organizations. The results also indicate that one of the most powerful
predictors of economic growth is the adoption of digital technology adoption. Companies that fully utilize digital platforms,
systems and applications in their operations are in a better place to see productivity gains and grow at an exponential rate.
This finding supports the theory of digital transformation that states that the economic gains of digitalization can be achieved
when technologies are integrated into the organizational processes, as opposed to their adoption in a fragmented or symbolic
way. Use of digital technology also demonstrates substantial impact on developing Big Data Analytics, and thus it is noted
that analytics features mostly rely on the presence, integration, and interoperability of digital systems producing data and
manipulating them. Another essential source of Big Data Analytics and economic growth is digital innovation.

The findings indicate that more organizations that have high levels of digital innovation have a higher probability of taking
part in experimentation, learning and data intensive tasks, which improve the maturity of their analytics. This result is
consistent with the theory of innovation-based growth, as the concept of innovation-driven environment encourages the
production of knowledge and performances. Digital innovation not just improves the capability of analytics by adding variety
and complexity to data, but it also directly leads to increases in economic growth due to the ability to create new business
models, and enhance processes and value creation pathways. Conversely, the capacity of digital human capital does not have
a statistically significant direct effect on Big Data Analytics and economic growth. Such finding indicates that the availability
of digitally qualified workers may be inadequate in creating economic returns unless their skills are well facilitated by high-
quality technologies and innovation-based actions. This result does not make human capital less significant but the evidence
suggests that it works indirectly and complementary to it.

Digital skills seem to act as a condition enabling factor to support the effective utilization of technologies and analytics instead
of a growth outcome driver. Altogether, these results highlight that the digital transformation components do not cause
economic growth in the digital age but rather their interconnections in a system. The interplay involving the adoption of digital
technology, the concept of digital innovation, and the concept of Big Data Analytics constitutes a logical stream of
transforming digital transformation programs into sustained economic benefits. The findings contradict naive beliefs
according to which digitalization or skills development is sufficient to ensure growth and instead emphasize the significance
of value creation mechanisms that are operated by analytics. Theoretically, the empirical data allows generalizing the
mediating effect of Big Data Analytics in the correlation between the dimensions of digital transformation and economic
growth by extending the literature on digital transformation and the digital economy.
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The results give a reason that analytics capability is the missing element that is used to explain why certain digitally advanced
companies are able to have better growth results compared to others. Practically speaking, the findings imply that
organizations and policymakers need to focus more on investing in analytics infrastructure, data integration, and digital
strategies based on innovation, as opposed to investing in technology acquisition or training of the workforce in isolation.
Altogether, the discussion highlights that sustainable economic development in the digital world is attained by the strategic
alignment of digital technologies, innovation practices, and data-driven capabilities in a single transformation system.

6. Conclusion

Digital transformation has attained a central role in economic development whereby it helps organizations to increase
productivity, enhance the quality of decision making and introduce new value-generating opportunities via sophisticated
digital technologies. The paper has researched the connections between the major aspects of digital change, Big Data
Analytics, and the economy, and focused specifically on mediating the relationship of the analytics capability in converting
digital initiatives into quantifiable economic success. Using empirical data gathered in the digitally intensive organizations,
the results of the research work offer a full picture of how digital conversion serves as a source of growth in modern economic
settings. The findings affirm that Big Data Analytics is an essential tool based on which digital transformation brings economic
gains. Being able to build strong analytics gives organizations more opportunities to use data created by digital technologies
and effectively allocate resources, enhance strategic planning and be more innovative in their performance. The result
corresponds to the recent studies on the digital economy that have stressed that generation of insight through data is a
fundamental generator of competitive edge and growth in the digital age. Another key finding of the study is that adoption of
digital technology is a decisive factor in promoting economic growth and therefore incorporating digital systems and platforms
in all organizational processes should be considered a priority instead of considering digitalization as a peripheral job. Digital
innovation also enhances this relationship as it has a direct effect on the economic development and indirectly by the positive
impact that it has on Big Data Analytics. Companies with innovative-focused digital policies are better placed to experiment
with novel resolutions, learn, and be responsive to market shifts, in turn, increasing analytical maturity and growth
performance. Conversely, both the analytics capability and economic growth do not have a notable direct influence on the
digital human capital capability. This finding implies that, though digital capabilities are required, they cannot yield growth
effects by themselves unless they are coupled with integrated digital infrastructures and innovation-based practices.
Collectively, the findings offer a comprehensive picture of the digital transformation as a systematic process where
technologies, innovation operations and analytics abilities are to be strategically coordinated to attain sustainable economic
growth. The paper can be added to the digital transformation literature as it empirically confirms the intermediation of Big
Data Analytics and shows that the economic value of the digital initiatives should depend on integration into a consistent,
data-driven transformation framework. Practically, the findings indicate that organizations and policymakers should focus on
making investments in analytics infrastructure, data integration, and ecosystems of innovation, and not investing in technology
alone or human resource development alone. In general, this study concludes that economic growth in the digital era is not an
inherent consequence of the digital transformation but an outcome of the successful coordination of the digital technologies
and innovation potentials as well as data-based systems of decision-making. Those economies and organizations that manage
to coordinate these factors have a higher chance of achieving the full growth potential of the digital transformation, whereas
those with infrastructural, institutional, or strategic misalignment might be having limited payoffs of the digital investments.

6. Implications
6.1 Managerial Implications

The results of the research contained in this article come with various valuable managerial implications to firms which seek
to achieve economic growth via digital transformation. First, the findings prove that digital transformation projects do not
necessarily lead to economic growth unless they are backed with robust Big Data Analytics solutions. Managers are therefore
not supposed to remain at the level of normal implementation of digital technology but rather work on coming up with an
analytic-driven decision environment which enables organizations to tap value in the data produced by digital systems.
Analytics platforms, data integration architectures and real time analytical tools are key investments that are essential to make
sure that the digital transformation initiatives generate economic impacts. Second, the high impact of adoption of digital
technology on both Big Data Analytics and economic growth reveals the necessity to incorporate the digital systems in the
fundamental operations of the organization. The integration of digital platforms in the operational, strategic, and performance
management processes should be the priority of managers as opposed to the use of digital technologies in isolated functions.
This combined method will improve the availability of data and analytical maturity that will, in turn, lead to productivity
improvements and scalable growth. Third, the positive impact of digital innovation implies that organizations ought to support
trial and error, learning, and constant enhancement of their approach to digital matters. The cultures oriented to innovation
allow companies to produce a wide range of data quality and data, enhance analytics, and react to the required market changes.
Conversely, the null direct effect of the digital human capital capability is that the skills of the workforce alone cannot be
effective in growth without support by sophisticated technologies and innovation-enabled organization. Talent development
programs must therefore be aligned by the managers with digital innovation and analytics strategy to maximize the returns of
the economy.
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6.1.1  Theoretical Implications

Theoretically, this research paper adds to the literature on the digital transformation and digital economy by explaining the
mechanism, through which digital transformation can affect economic growth. The findings give empirical evidence to the
fact that Big Data Analytics is a core mediating capability transforming inputs of digital transformation into economic outputs.
This result extends the Digital Transformation Theory in that it shows that the effects of digitalization growth are contingent
on data-driven value creation as opposed to mere technology adoption. Another way in which the study contributes to the
analytics capability theory is that it frames Big Data Analytics as a strategic, growth-enabling resource, not a very operational
one. Through its empirical identification of the relationships between analytical ability and the results of economic growth,
the study facilitates the comprehension of how data-driven decision-making is beneficial in boosting productivity, innovation,
and performance improvement. Moreover, the results undermine the simplistic human-capital-based approaches because, in
their presence, the digital human capital is not sufficient to have a direct impact on growth without the associated technological
and innovation-oriented systems.

6.1.2  Contribution of the Study

There are a number of novel contributions to the literature made in this study. First, it provides a comprehensive empirical
model that links dimensions of digital transformation, Big Data Analytics and economic development in one analytical model.
In contrast to the previous literature that focuses on the independent analysis of these constructs, this study shows how the
analytics capability constitutes the most critical transmission process between digital initiatives and growth outcomes. Second,
the research gives empirical data indicating that digital innovation and adoption of digital technology are the main drivers of
the development of analytics capability and economy whereas digital human capital is an indirect and auxiliary factor. The
implications of this insight are that it narrows down the current theories by focusing on how structural and technological
alignment is essential in the processes of digital transformation. Lastly, the study has a methodological implication in that it
uses a strong PLS-SEM to confirm intricate relationships of digital transformation as research replicable in future studies of
the research in the digital economy.

7. Limitations and Future Directions
7.1 Limitations

Although it has its contribution, this study has a number of limitations that ought to be mentioned. First, the study will be
based on the cross-sectional design, which will not allow capturing dynamic and long-term impact of digital transformation
and development of analytics capabilities on economic growth. Digital transformation is a dynamic process whose economic
effects can be realized after some time, and this cannot be entirely scanned in a given period of data collection. Second, the
analysis pays more attention to internal organizational resources, and it does not directly include the external environmental
issues like regulatory frameworks, the maturity of digital infrastructure, macroeconomic factors, and policies related to data
governance. Such contextual variables can contribute considerably to the impact of digital transformation and analytics
capabilities on economic growth, and their absence on the model can limit the explanatory force of the model. Third, the
sample make-up can restrict the application of the results. Despite the fact that respondents in the study belong to digitally
intensive organizations, the differences in sectors, size and degree of digital maturity of organizations can have different
results of transformation and growth. There was no specific investigation of sector dynamics which can conceal effectiveness
heterogeneity in digital transformation at the industry level.

7.2 Future Directions

These limitations should be addressed in future studies through the use of longitudinal research designs that enable the author
to study the causality and temporal dynamics of digital transformation and economic growth. To accomplish the latter,
longitudinal studies would offer more information regarding the change in the analytics capabilities over time and the
influence of the growth on the economic performance in the long-term perspective. Moreover, external environmental factors
should be incorporated in the future research, including regulatory quality, national digital strategies, data protection
frameworks, and technological infrastructure preparedness. The inclusion of these variables would provide a more in-depth
insight into the role of institutional and policy contexts in determining the success of digital transformation initiatives. The
topic of sector-specific and cross-country comparisons may also be investigated in further research to determine whether the
proposed relationships vary between industries and economic systems. Comparison would assist to recognize context-specific
sources of analytics potential development and expansion. Furthermore, the future models can involve more moderating or
mediating factors, such as organizational agility, digital culture, leadership orientation, and data governance maturity, to
deepen the knowledge of the mechanisms of creating digital values. Lastly, mixed-method design that incorporates both
quantitative analysis and qualitative case studies and professional interviews would be more insightful in contextual
understanding, how organizations operationalize Big Data Analytics and coordinated digital transformation strategies with
growth strategy. With new technologies constantly transforming digital ecosystems, the study of the role of advanced
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analytics, artificial intelligence, and data-driven automation in interdependent impact on the further development of digital-
led economic growth should also be subject to future research.
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