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Purpose: This study investigates the impact of the Internet of Things Ecosystem
(I0TE) and Big Data Analysis (BDA) on Organizational Strategic Intelligence (OSI),
mediated by Value Creation Ecology (VCE), to optimize strategic decision-making and
competitiveness.

Methodology: A descriptive-correlational design employed, surveying 208 experts
from knowledge-based firms via a validated 48-item questionnaire. Hypotheses were
assessed using Partial Least Squares Structural Equation Modeling (PLS-SEM) via
SmartPLS 4.0.

Results: The PLS-SEM results showed that the independent variables explained 72.9%
of the variance in strategic intelligence. All hypotheses supported: value creation
ecology (B = 0.693), big data analytics (B = 0.462), and the Internet of Things (IoT)
ecosystem (B = 0.375) each had a positive and statistically significant effect on strategic
intelligence. Furthermore, the partial mediating role of value creation ecology
confirmed using the Sobel test and VAF index.

Discussion: These findings substantiate that technological infrastructure alone is
insufficient for strategic superiority; the synergistic integration of IOTE and BDA
through VCE is critical. VCE’s partial mediation underscores that while data generation
directly bolsters intelligence, ecological alignment amplifies the translation of raw data
into strategic foresight. This addresses literature gaps by operationalizing how digital
ecosystems catalyze predictive intelligence, transcending traditional descriptive
analytics. Consequently, organizations must foster an ecology where data-driven
insights intrinsically align with value creation imperatives to fully actualize strategic
intelligence.

Conclusion: Cultivating OSI necessitates leveraging interconnected digital ecosystems
to transform data into actionable foresight. Organizations must integrate these
technologies to drive continuous learning, inter-organizational collaboration, and
sustained competitive advantage within dynamic markets.
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Introduction

Organizational intelligence has become a key driver of productivity and competitiveness in the digital era.
By integrating emerging technologies such as artificial intelligence (Al), big data, and the Internet of Things
(l1oT), organizations can optimize processes, improve decision-making, and respond rapidly to
environmental changes (Ordonez, 2024). Digital transformation enables organizations to achieve
sustainable growth and maintain competitiveness in dynamic markets (Isibor et al., 2025), while strategic
intelligence functions as a continuous organizational capability and a form of cultural capital essential for
long-term survival and development rather than a one-time initiative (George et al., 2022). Strategic
intelligence enables organizations to understand, analyze, and anticipate internal and external
environments, thereby supporting long-term strategic decision-making (Ibrahim et al., 2025). Smart
organizations leverage data, technology, and continuous learning to enhance innovation, responsiveness,
and organizational performance, making strategic intelligence a fundamental pillar in organizational
somatization (Hillebrand et al., 2025; Liang, 2015; Garcia-Madurga, 2020). Value creation ecology further
strengthens this process by emphasizing the interaction and synergy among organizational resources,
technologies, knowledge, and processes to generate sustainable value (Saeedi, 2018; Koval et al., 2023).
Within this ecosystem, smart enablement facilitates opportunity identification and resource optimization
(Luo, 2022), while effective knowledge management transforms organizational knowledge into a strategic
asset that supports sustainable value creation (Zahedi, 2025). Supported by big data analytics, value creation
ecology manages and disseminates knowledge, accelerating organizational intelligence and improving
strategic foresight (Harivardhagini et al., 2025; Ghasemi Hamedani et al., 2024). Meanwhile, the Internet
of Things has evolved from simple device connectivity into a dynamic socio-technical ecosystem
integrating physical objects, digital platforms, human processes, and business models to create value and
innovation (Yogen Sevak & George, 2024). Through interconnected sensors, equipment, supply chains,
and customer interfaces, 10T continuously collects real-time data from internal and external sources,
enhancing monitoring, operational efficiency, and predictive capabilities (Rodrigues, 2021; Rahman et al.,
2023; Lietal., 2019). As a result, 10T serves as the primary source of big data, generating massive volumes
of structured and unstructured information (Madaan et al., 2018). However, these data become strategically
valuable only after being analyzed through Al and advanced analytics, which transform raw data into
actionable knowledge that strengthens strategic intelligence and long-term decision-making (Talaoui &
Kohtamaki, 2020). Moreover, data-driven platforms facilitate knowledge sharing and institutionalize
organizational intelligence (Mousavi et al., 2025). Despite the growing body of research on emerging
technologies and organizational intelligence, the mechanisms through which 10T and big data analytics
enhance strategic intelligence, particularly through the mediating role of value creation ecology, remain
insufficiently explored, especially in the context of Iranian knowledge-based companies.

Methodology

This study adopted a post-positivist paradigm and a deductive research approach to examine the proposed
conceptual model and test the hypothesized relationships among the study constructs. A quantitative, cross-
sectional survey design was employed using a descriptive-correlational strategy. Data were collected over
a five-month period from information technology specialists working in knowledge-based companies
across five provinces in southeastern Iran (Yazd, Kerman, Hormozgan, South Khorasan, and Sistan and
Baluchestan). Participants were selected through purposive sampling based on their professional expertise.
The minimum sample size was determined using G*Power according to PLS-SEM requirements (f2 = 0.15,
a = 0.05, power = 0.80), yielding a minimum of 92 respondents. A total of 208 valid questionnaires were
returned, providing sufficient statistical power. The Kaiser—Meyer—Olkin value (0.825) further confirmed
sampling adequacy. Data were collected using a researcher-developed structured questionnaire comprising
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48 items measured on a five-point Likert scale. The instrument was adapted from validated scales
measuring organizational strategic intelligence, value creation ecology, the Internet of Things ecosystem,
and big data analytics. Content and face validity were established through expert evaluation by 20
academics and industry specialists using the Content Validity Mean (CVM > 0.80) and Agreement
Percentage (AP > 75%) indices. Construct validity was assessed through the measurement model using
factor loadings, Average Variance Extracted (AVE), composite reliability (CR), and the Fornell-Larcker
criterion. Reliability was confirmed using Cronbach's alpha (0.803 in the pilot study; all constructs > 0.70)
and composite reliability (CR > 0.70). Data were analyzed with SmartPLS 4.0 using Partial Least Squares
Structural Equation Modeling (PLS-SEM). Participation was voluntary, respondents provided informed
consent before completing the questionnaire, and all responses were collected anonymously and treated
confidentially in accordance with ethical research principles.

Sampling Procedures

Participants were selected through purposive sampling from information technology specialists employed
in knowledge-based companies across five provinces in southeastern Iran (Yazd, Kerman, Hormozgan,
South Khorasan, and Sistan and Baluchestan). Selection was based on participants' expertise and direct
involvement in digital technologies and organizational intelligence. Data were collected over a five-month
period using a structured online and paper-based questionnaire. Of the distributed questionnaires, 208
complete and valid responses were retained for analysis. Participation was entirely voluntary and based on
self-selection following an invitation to eligible professionals. No financial incentives or compensation
were provided. Prior to participation, respondents were informed of the study objectives and provided
informed consent. All responses were collected anonymously, treated confidentially, and used solely for
academic purposes. The study adhered to established ethical principles for research involving human
participants, including voluntary participation, confidentiality, and the right to withdraw at any stage
without consequence.

Sample Size, Power, and Precision

The required sample size was determined using G*Power based on recommendations for PLS-SEM
analysis. Assuming a medium effect size (f2 = 0.15), a significance level of 0.05, and statistical power of
0.80, the minimum required sample size was estimated at 92 participants. To improve estimation precision
and model stability, data collection continued over a five-month period, resulting in 208 valid responses,
which substantially exceeded the minimum requirement and provided adequate power to detect even small
effects. Sampling adequacy was further supported by a Kaiser—Meyer—Olkin value of 0.825. No interim
analyses or predefined stopping rules were implemented during data collection, which concluded after the
planned survey period.

Results

The measurement model assessment presented in Table 2 demonstrates that all research constructs exhibit
satisfactory reliability and validity. Specifically, both Cronbach's alpha and Composite Reliability (CR)
values exceeded the recommended threshold of 0.70 for all constructs, confirming adequate internal
consistency and construct reliability. Convergent validity was evaluated using the Average Variance
Extracted (AVE). The AVE values for all constructs were greater than the recommended threshold of 0.50,
and the corresponding CR values exceeded the AVE values, thereby providing strong evidence of
convergent validity (Lim, 2024). At the indicator level, the standardized factor loadings of all measurement
items exceeded the desirable threshold of 0.70, except for items S12, SI16, VE7, VE11, IE3, IE4, IE9, and
BD3. According to Habibi and Adenpour (2017), factor loadings between 0.30 and 0.60 are considered
acceptable, whereas loadings above 0.60 indicate strong indicator reliability. To improve the psychometric
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properties of the measurement model, these indicators with suboptimal factor loadings were excluded from
subsequent analyses.
Table 1: Reliability Coefficients and Convergent Validity of the Research Constructs.

Variables CR CV-Red CV-Com AVE Cronbach's Alpha

IOTE 0.947 * 0.605  0.694 0.835
BDA 0.963 * 0.402 0512 0.879
VCE 0.902 0.418 0.355  0.522 0.846
OSI 0.921  0.727 0.479  0.634 0.885

The final questionnaire is provided in Appendix 1. Furthermore, the predictive relevance (Q?) of the
structural model was assessed using the cross-validated redundancy (CV-Red) index. The positive CV-Red
values obtained for all endogenous constructs indicate satisfactory predictive capability of the structural
model. In addition, the positive cross-validated communality (CV-Com) values confirm the overall quality
and adequacy of the measurement model.
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Fig.1. Structural Model, Path Coefficients (), and Hypothesis Testing.

At a significance level of 0.05 (o = 0.05), the first hypothesis, which examines the effect of value co-
creation ecology on organizational strategic intelligence, is supported. As shown in Table 3, the t-value for
this relationship (12.405) exceeds the critical value (1.96), and the path coefficient is 0.693, indicating a
positive and significant effect of this construct. For the second hypothesis, the t-value and path coefficient
are 8.721 and 0.375, respectively, demonstrating a significant effect of the Internet of Things ecosystem on
organizational strategic intelligence. Regarding the third hypothesis, the t-value (7.419) and path coefficient
(0.462) confirm the significant impact of big data analytics on organizational strategic intelligence. In the
fourth hypothesis, the t-value and path coefficient are 4.459 and 0.397, respectively, confirming the
significant effect of the Internet of Things ecosystem on value co-creation ecology. Finally, in the fifth
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hypothesis, the t-value and path coefficient are 6.612 and 0.483, respectively, indicating a significant effect
of big data analytics on value co-creation ecology. In addition, the results presented in Table 4 show that
the coefficient of determination (R?) values for the endogenous variables are positive and statistically
significant. This indicates the adequate explanatory power of the exogenous constructs (Internet of Things
ecosystem and big data analytics) in explaining the variance of the mediating variable (value co-creation
ecology) and, ultimately, the predictive capability of the model for organizational strategic intelligence.
To assess the mediating effect of value co-creation ecology, the Variance Accounted For (VAF) index and
the Sobel test were employed. The VAF indicates the proportion of the indirect effect relative to the total
effect on the dependent variable. Accordingly, VAF values between 0.20 and 0.80 suggest partial
mediation, whereas values greater than 0.80 indicate full mediation. The Sobel test is a classical statistical
approach used to evaluate the significance of the indirect effect in mediation models. While VAF reflects
the magnitude of the mediating effect, the Sobel test determines whether this effect is statistically significant
or merely due to sampling error. A Sobel statistic greater than 1.96 indicates that the indirect effect is
significant at the 95% confidence level. To assess the practical significance of the relationships, the effect
size (f2) was employed. This index indicates the extent to which the exclusion of an exogenous construct
from the model reduces the explained variance (R?) of the endogenous construct. According to Cohen’s
(1988) guidelines, f2 values of 0.02, 0.15, and 0.35 represent small, medium, and large effects, respectively.
The results indicate that the effect sizes of the Internet of Things ecosystem and big data analytics on value
co-creation ecology are greater than 0.35, indicating large effects. The results are presented in Table 6.
Moreover, the effect sizes of the independent and mediating variables on organizational strategic
intelligence exceed 0.15, indicating medium effects. These effect sizes confirm the practical significance
of the statistically significant relationships. For discriminant validity assessment, the Fornell-Larcker
criterion was applied. This criterion is based on the principle that each construct should share greater
variance with its own indicators than with other constructs. Operationally, this is confirmed when the square
root of the Average Variance Extracted (AVE) for each construct is greater than its correlations with other
constructs. The results fully satisfy this condition, thereby confirming the discriminant validity of the
research model.

Discussion

This study contributes to the strategic intelligence literature by proposing and empirically validating an
integrated framework that explains how 10T ecosystems and big data analytics jointly influence
organizational strategic intelligence through the mediating role of value creation ecology. The results
demonstrate that strategic intelligence should not be viewed as a static organizational resource or a direct
outcome of digital technologies, but rather as an emergent capability created through dynamic knowledge
sharing, stakeholder collaboration, and ecological interactions. Consequently, the study advances existing
theory by replacing traditional, organization-centric perspectives with an ecosystem-based explanation of
strategic intelligence in the digital era. From a practical perspective, managers of knowledge-based firms
should invest not only in digital technologies but also in mechanisms that facilitate knowledge integration,
collaboration, and value co-creation across organizational boundaries. Such capabilities enable
organizations to transform real-time data into strategic insights, improve decision quality, and enhance
resilience in highly dynamic environments. Although the study provides robust empirical evidence, its
findings are limited to knowledge-based companies located in southeastern Iran and are based on a cross-
sectional research design. Future research could validate the proposed model in different industries and
countries, adopt longitudinal designs to examine causal relationships over time, and investigate additional
mediating or moderating variables such as organizational learning, digital capabilities, innovation culture,
or artificial intelligence to further explain the evolution of strategic intelligence.
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Conclusion

This study contributes to the strategic intelligence literature by proposing and empirically validating an
integrated framework that explains how 10T ecosystems and big data analytics jointly influence
organizational strategic intelligence through the mediating role of value creation ecology. The results
demonstrate that strategic intelligence should not be viewed as a static organizational resource or a direct
outcome of digital technologies, but rather as an emergent capability created through dynamic knowledge
sharing, stakeholder collaboration, and ecological interactions. Consequently, the study advances existing
theory by replacing traditional, organization-centric perspectives with an ecosystem-based explanation of
strategic intelligence in the digital era. From a practical perspective, managers of knowledge-based firms
should invest not only in digital technologies but also in mechanisms that facilitate knowledge integration,
collaboration, and value co-creation across organizational boundaries. Such capabilities enable
organizations to transform real-time data into strategic insights, improve decision quality, and enhance
resilience in highly dynamic environments. Although the study provides robust empirical evidence, its
findings are limited to knowledge-based companies located in southeastern Iran and are based on a cross-
sectional research design. Future research could validate the proposed model in different industries and
countries, adopt longitudinal designs to examine causal relationships over time, and investigate additional
mediating or moderating variables such as organizational learning, digital capabilities, innovation culture,
or artificial intelligence to further explain the evolution of strategic intelligence.
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Table 2. Comparing the Supply Chain, Value Chain, and Value Creation Ecology (Hearn et al 2007 & Saeidi 2023).
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Table 6. Summary of the Overall Model Goodness-of-Fit Indices.
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