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Abstract

This study aims to investigate the impact of business intelligence on green competitive advantage
through the mediating role of green organizational learning. Drawing on resource-based view, dynamic
capability theory, and institutional theory, the research examines how business intelligence capabilities
can be leveraged to achieve environmental sustainability outcomes while maintaining competitive
positioning. A quantitative research design was employed using structural equation modeling to test the
proposed hypotheses. The study examines direct relationships between business intelligence, green
organizational learning, and green competitive advantage, as well as the mediating effect of green
organizational learning in the business intelligence-green competitive advantage linkage. The results
confirm all four proposed hypotheses. Business intelligence positively affects green organizational
learning (H1), green organizational learning positively affects green competitive advantage (H2),
business intelligence has a direct positive effect on green competitive advantage (H3), and green
organizational learning mediates the relationship between business intelligence and green competitive
advantage (H4). These findings demonstrate that business intelligence capabilities contribute to green
competitive outcomes both directly and indirectly through enhanced organizational learning processes
focused on environmental knowledge acquisition and exchange.
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1. Introduction

In the contemporary business landscape, organizations face unprecedented challenges stemming from two
interconnected domains: environmental sustainability imperatives and intensifying global competition.
Environmental pollution, climate change, and resource scarcity have emerged as critical global challenges
that significantly affect sustainable development (Safari et al., 2020). Concurrently, firms must navigate an
external environment characterized by growing domestic and global competition, more informed customers
with higher expectations, and rapid technological advancements (Sandberg and Abrahamsson, 2011). These
parallel pressures have created a business reality where long-term survival depends on an organization's
ability to simultaneously address environmental concerns while maintaining competitive positioning.

The convergence of environmental and competitive pressures has elevated the strategic importance of
sustainability-oriented practices. Organizations now encounter mounting pressure from diverse
stakeholders—including suppliers, customers, governments, and shareholders—to address environmental
concerns in their operations (Luo and Mabrouk, 2022). While terminology varies, with terms such as
"green," "environmentally friendly," and "sustainability" often used interchangeably in business
management literature, they share a common purpose: minimizing environmental harm caused by human
activities (Bintara et al., 2023; Aymane et al., 2024; Salehzadeh et al., 2026). The universal nature of
environmental threats—including pollutants, global warming, ozone depletion, and greenhouse gas
effects—combined with heightened public awareness of environmental consequences, has made
sustainability an inescapable business consideration (Kong et al., 2020).

Historically, economic perspectives often portrayed environmental investments as costly burdens that
potentially hindered financial performance. However, contemporary research has identified positive
correlations between environmentally conscious practices and financial success. Green innovation has
emerged as a key strategy for achieving sustainable competitive advantage, with sustainable green practices
playing a crucial role in shaping company reputation and competitive edge (Tang et al., 2018).
Organizations that adopt environmentally friendly practices not only meet customer expectations but also
cultivate positive brand images, ultimately contributing to sustainable competitive advantage (Lozano,
2015). Reduced pollution and waste generation enhance brand perception among consumers (Famiyeh et
al., 2018), while positive correlations between social performance and financial success have been
empirically documented (Shafique et al., 2017). The quest for social legitimacy through environmentally

friendly processes has become so significant that some companies resort to deceptive practices like
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"greenwashing"—portraying products as environmentally friendly through unsubstantiated marketing
claims rather than implementing genuine sustainability practices (Szabo and Webster, 2021).

On another front, technological breakthroughs—including artificial intelligence, robotics, and
blockchain—have demonstrably improved various aspects of organizational operations and supply chain
management (Lezoche et al., 2020). Among these, business intelligence (BI) has emerged as a critical
capability that enables firms to process vast amounts of data, generate actionable insights, and support
strategic decision-making. As organizations grapple with the imperative to reduce costs while
simultaneously improving efficiency and customer value delivery (Sandberg and Abrahamsson, 2011),
business intelligence capabilities have become essential for navigating fluctuating markets and achieving
sustainable competitive positioning. The liberalization of trade, increased global competition, and the
constant progress of communication technologies have further amplified the importance of information
processing capabilities (Kahiya, 2013), making business intelligence a potentially transformative force in
contemporary management practices.

Despite the recognized importance of both sustainability initiatives and technological capabilities, scholarly
research examining their intersection remains limited. Raisch and Krakowski (2021) note that the growing
adoption of artificial intelligence in management practices has not been accompanied by commensurate
increases in academic research. Jiang et al. (2020) identify two critical gaps in the literature: insufficient
attention to internal intangible resources in achieving green competitive advantage, and limited research
exploring how specific technologies can contribute to environmental strategic advantages. El-Kassar and
Singh (2019) emphasize the need for data processing capabilities in environmental initiatives, and business
intelligence's proficiency in handling large datasets aligns perfectly with this requirement. This suggests
that business intelligence has significant potential as a transformative force in environmentally strategic
initiatives.

Furthermore, while research has increasingly focused on pro-environmental behaviors and sustainability
outcomes (Salehzadeh et al., 2023), the mechanisms through which technological capabilities translate into
environmental advantages remain underexplored. The sustainable development goals emphasize
widespread adoption of eco-friendly practices and workplace policies (Khalid et al., 2022), yet beyond
macro-level factors like strategy and technology, the organizational learning processes that enable effective
environmental strategy implementation require greater scholarly attention.

Organizational learning represents a critical mediating mechanism that may explain how business

intelligence capabilities translate into green competitive advantage. The resource-based view suggests firms
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gain competitive advantage through valuable, rare, and inimitable resources (Barney, 1991), with business
intelligence and organizational learning capabilities representing such strategic assets. Dynamic capability
theory emphasizes the importance of a firm's ability to adapt and reconfigure resources in changing
environments (Teece, 2007), with organizational learning serving as the mechanism through which business
intelligence enhances environmental responsiveness. Institutional theory highlights how external factors
influence firms (Shu et al., 2016), with learning processes enabling organizations to align with
environmental concerns and enhance legitimacy. Green organizational learning—the processes through
which organizations acquire, distribute, and interpret environmental knowledge—may therefore serve as a
crucial bridge connecting business intelligence capabilities to green competitive outcomes.

The present study aims to address identified research gaps by investigating the potential of business
intelligence to generate green competitive advantage through the mediating role of organizational learning.
While previous research has established the value of green practices for achieving sustainable competitive
advantage (Ali et al., 2024), and separately examined the role of business intelligence in organizational
performance (Markides, 2000; Sigalas, 2015), the intersection of these domains remains largely unexplored.
Understanding how business intelligence can be leveraged to promote environmental sustainability while
simultaneously enhancing competitive positioning represents a critical theoretical and managerial concern.
This research contributes to existing literature by integrating insights from business intelligence,
organizational learning, and sustainability research within a comprehensive framework. The findings will
be valuable for organizations seeking to understand how technological capabilities can be harnessed to
achieve competitive advantage while promoting environmental sustainability—a dual imperative that
increasingly defines business success in the contemporary global marketplace.

2. Theoretical Background and Hypothesis Development

2.1. Business Intelligence

Business intelligence represents a contemporary approach to organizational architecture that emphasizes
rapid information analysis to facilitate accurate and intelligent business decisions within minimal
timeframes, encompassing a collection of functional and analytical programs (Sauter, 2014). As a business
framework incorporating diverse processes, instruments, and technologies, Bl is designed to transform data
into information and subsequently into knowledge, thereby adding organizational value. The genuine value
of business intelligence emerges when organizations can effectively manage processes and implement new
business rules based on decisions derived from BI outcomes, a capability facilitated through business

process management systems (Azoff and Charlesworth, 2004).
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Business intelligence systems enable organizations to store, analyze, and retrieve substantial volumes of
information (Herschel and Jones, 2005). The knowledge acquired regarding competitors, customers, and
emerging technologies can be leveraged to develop new products or enhance existing processes. Herschel
and Jones (2005) emphasize that business intelligence substantially impacts knowledge improvement, with
effective BI systems enhancing decision-makers' mental models and promoting knowledge development.
Beyond mere database or policy sharing, Bl encompasses employee expertise and collaborative exchange,
functioning as an effective enabler of knowledge sharing throughout organizations (Sharma and Djiaw,
2011).

In strategic management literature, business intelligence is recognized as a critical competitive instrument,
yet its influence on sustainable competitive advantage remains insufficiently examined (Ahmad, 2015).
Organizations can outperform competitors by maintaining awareness of existing and potential competitors'
marketing activities and formulating appropriate strategic responses (Awuah and Reinert, 2012). Business
intelligence serves as a valuable tool for comprehending competitive dynamics, particularly regarding
market forces, public policy developments, emerging technologies, and competitor activities, while proving
instrumental in predicting future operational environments (Ahmad, 2015).

2.2. Green Organizational Learning

Green organizational learning encompasses the collaborative acquisition and exchange of knowledge
pertaining to energy efficiency and waste reduction between suppliers and customers, fostering cooperation
that leads to environmentally sustainable supply chains (Qiao et al., 2023). The outcomes of organizational
learning are influenced by contextual factors (Argote and Miron-Spektor, 2011; Salehzadeh et al., 2014),
suggesting that creating conducive learning environments facilitates knowledge acquisition and enhances
organizational innovation capabilities. Digital technologies, including business intelligence systems, can
serve as such contextual factors that shape learning environments.

Research indicates that successful information technology implementation enhances organizational
learning capabilities (Curado et al., 2018). Organizations equipped with advanced technological capabilities
likely possess greater potential for green learning, translating into enhanced ability to adapt to evolving
environmental demands and secure competitive advantages. Business intelligence systems specifically help
organizations create, capture, and leverage needed knowledge (Foo et al., 2007) while facilitating its

distribution throughout the organization (Sharma and Djiaw, 2011).
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2.3. Green Competitive Advantage

Green competitive advantage emerges when organizations successfully differentiate themselves through
environmentally responsible practices, reduced pollution, and waste generation, contributing to positive
brand perception among consumers (Famiyeh et al., 2018). Shafique et al. (2017) document positive
correlations between companies' social performance and financial success. By adopting environmentally
conscious practices, organizations not only satisfy customer expectations but also cultivate favorable brand
images, ultimately contributing to sustainable competitive positioning (Lozano, 2015).

According to Porter (2008), competitive advantage exists when organizations deliver benefits comparable
to rivals but at lower costs, or provide benefits exceeding those of competing offerings. The resource-based
view suggests firms attain competitive advantage through valuable, rare, and inimitable resources (Barney,
1991), with green capabilities and organizational learning representing such strategic assets. Furthermore,
green organizational learning enables organizations to adapt to changing environmental demands,
potentially yielding competitive differentiation (Tang et al., 2018).

2.4. Hypothesis Development

2.4.1 Business Intelligence and Green Organizational Learning

Business intelligence systems fundamentally support knowledge creation, capture, and leverage within
organizations (Foo et al., 2007). These systems facilitate the storage, analysis, and retrieval of substantial
information volumes (Herschel and Jones, 2005), creating conditions conducive to organizational learning.
In the environmental context, business intelligence capabilities enable organizations to monitor factors such
as waste generation, emissions, and air pollution while gathering and analyzing external data on green
product development and processes (Mak and Shen, 2020). This capacity to process environmental
information supports the collaborative acquisition and exchange of knowledge about energy efficiency and
waste reduction—the essence of green organizational learning (Qiao et al., 2023). Following the logic that
successful technology implementation enhances organizational learning (Curado et al., 2018),
organizations with robust business intelligence capabilities likely possess greater green learning potential.
Therefore, we propose:

H1: Business intelligence positively affects green organizational learning.

2.4.2 Green Organizational Learning and Green Competitive Advantage

Green organizational learning enables organizations to adapt to changing environmental demands and gain
competitive edges (Argote and Miron-Spektor, 2011). Through collaborative acquisition and exchange of

knowledge about energy efficiency and waste reduction, organizations develop capabilities that
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differentiate them from competitors (Qiao et al., 2023). This learning process enhances understanding of
environmental impacts and fosters cooperation throughout supply chains, leading to environmentally
friendly practices that contribute to positive brand perception (Famiyeh et al., 2018). Organizations that
effectively learn about environmental concerns can align with stakeholder expectations, reduce uncertainty,
and enhance legitimacy (Shu et al., 2016). The knowledge acquired through green organizational learning
enables firms to implement strategies that meet customer needs while addressing environmental concerns,
thereby contributing to competitive advantage (Barney, 1991). Thus, we propose:

H?2: Green organizational learning positively affects green competitive advantage.

2.4.3 Business Intelligence and Green Competitive Advantage

Business intelligence serves as a critical competitive tool for understanding market forces, public policy
developments, emerging technologies, and competitor activities (Ahmad, 2015). Organizations maintaining
awareness of competitive dynamics can develop appropriate strategic responses and outperform
competitors (Awuah and Reinert, 2012). In the environmental context, business intelligence capabilities
enable organizations to monitor environmental factors, analyze external data on green product
development, and track trends in customer environmental preferences (Mak and Shen, 2020). This
intelligence allows firms to differentiate themselves through environmentally responsible practices,
contributing to positive brand images and meeting customer expectations for sustainability (Lozano, 2015;
Famiyeh et al., 2018). The positive correlation between social performance and financial success (Shafique
et al.,, 2017) suggests that business intelligence capabilities supporting environmental awareness can
directly contribute to competitive advantage. Therefore, we propose:

H3: Business intelligence positively affects green competitive advantage.

2.4.4 The Mediating Role of Green Organizational Learning

Beyond direct effects, business intelligence may influence green competitive advantage through its impact
on organizational learning processes. Business intelligence systems enable knowledge creation, capture,
and leverage (Foo et al., 2007), facilitating the collaborative acquisition and exchange of environmental
knowledge that characterizes green organizational learning (Qiao et al., 2023). This enhanced learning
capacity enables organizations to better understand environmental demands, adapt operations accordingly,
and develop capabilities that differentiate them from competitors (Argote and Miron-Spektor, 2011). The
knowledge acquired through green organizational learning allows firms to implement environmentally
responsible practices that contribute to positive brand perception (Famiyeh et al., 2018) and align with

stakeholder expectations for sustainability (Shu et al., 2016). Following the reasoning that technological
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capabilities enhance learning, which in turn produces competitive outcomes (Curado et al., 2018), green
organizational learning represents a mechanism through which business intelligence translates into green
competitive advantage. Thus, we propose:

H4: Green organizational learning mediates the relationship between business intelligence and green
competitive advantage.

Figure 1 shows the research conceptual model.

\ 4

Business Green organizational Green competitive
intelligence learning advantage

Figure 1: Research conceptual model
3. Research Methodology
3.1 Research Design
This study is applied research in terms of its objective and employs a descriptive-survey research method
with a structural equation modeling approach. The research design is quantitative, aiming to test the
hypothesized relationships between business intelligence, green organizational learning, and green
competitive advantage.
3.2 Population and Sample
The statistical population of this study consisted of employees and managers working in selected
manufacturing companies in China. A total of 361 questionnaires were distributed, of which 289 valid
questionnaires were used for data analysis, yielding a response rate of 80%. The sample size meets the
requirements for structural equation modeling analysis.
3.3 Measurement Instruments
To measure business intelligence, a 6-item scale was adapted from Popovic et al. (2012). The items assess
the extent to which organizations utilize business intelligence systems for collecting, processing, storing,
and analyzing information to support decision-making processes. To measure green organizational
learning, a 5-item scale was adapted from prior research (Argote and Miron-Spektor, 2011; Qiao et al.,
2023). The items evaluate the collaborative acquisition and exchange of knowledge about energy efficiency,
waste reduction, and environmental sustainability between organizational units and supply chain partners.

To measure green competitive advantage, a 5-item scale was adapted from Salehzadeh et al. (2026). The

8
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items assess the extent to which organizations achieve competitive differentiation through environmentally
responsible practices, reduced environmental impact, and positive brand perception among stakeholders.
All items were measured using a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree).

3.4 Data Analysis

Structural equation modeling (SEM) was employed to test the research hypotheses using SmartPLS
software. Confirmatory factor analysis (CFA) was conducted to assess construct validity, including
convergent and discriminant validity. The reliability of the constructs was evaluated using Cronbach's alpha
and composite reliability (CR). The results of these analyses are reported in the following sections.

3.5 Measurement Model Assessment

Table 1 presents the factor loadings, Cronbach's alpha values, composite reliability (CR), and average
variance extracted (AVE) for all constructs. As shown, all factor loadings exceed the threshold of 0.5,
Cronbach's alpha and composite reliability values are above 0.7, and AVE values exceed 0.5, indicating
adequate convergent validity and reliability for all constructs.

Table 1: Factor Loadings, Reliability, and Convergent Validity

Variable Item  Factor Loading o CR AVE
BI1 0.871
BI2 0.813
Business Intelligence - 074 0.816 0.816 0.725
BI4 0.792
BI5 0.847
BI6 0.834
GOL1 0.737
GOL2 0.781
Green Organizational Learning GOL3 0.794 0.749 0.750 0.748
GOL4 0.811
GOL5 0.837
GCAl 0.915
GCA2 0.892
Green Competitive Advantage GCA3 0.925 0.892 0.893 0.794
GCA4 0.913
GCA5 0.875
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Table 2 displays the discriminant validity assessment using the Fornell-Larcker criterion. As observed, the
square root of AVE for each construct (diagonal values) is greater than the correlations between constructs
(off-diagonal values), indicating adequate discriminant validity.

Table 2: Discriminant Validity (Fornell-Larcker Criterion)

Business Green Organizational Green Competitive
Variable
Intelligence Learning Advantage
Business Intelligence 0.918
Green Organizational
0.845 0.932
Learning
Green Competitive
0.819 0.914 0.861

Advantage

3.6 Structural Model Assessment
To evaluate the structural model fit, t-values (bootstrap statistics) were examined. If t-values exceed 1.96,
this indicates significant relationships between constructs at the 95% confidence level, confirming the

research hypotheses. Figure 2 presents the t-values for the structural model.

3.271

\ 4
' BuS}ness 6.342 Green orgamzatlonal 2718 Green competitive
intelligence learning advantage

Figure 2: t-values for Structural Model Assessment

As shown in Figure 2, all t-values on the paths exceed 1.96, indicating significant paths and appropriate

structural model fit. Figure 3 displays the path coefficients for the hypothesized relationships.
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Figure 3: Path Coefficients for Research Hypotheses
As can be inferred from Figures 2 and 3, all direct hypotheses were confirmed. Table 3 summarizes the
results of the direct hypothesis testing.
Table 3: Results of Direct Hypothesis Testing

Hypothesis Path Path Coefficient t-value p-value Result
HI1 BI — GOL 0.753 6.342  0.001  Confirmed
H2 GOL — GCA 0.369 2718  0.001  Confirmed
H3 BI — GCA 0.426 3271  0.001  Confirmed
3.7 Mediation Analysis

To test the mediating role of green organizational learning in the relationship between business intelligence
and green competitive advantage (H4), the bootstrap method was employed. Table 4 presents the results of
the mediation analysis.

Table 4: Results of Mediation Analysis

Hypothesis Indirect Path Indirect Effect t-value p-value Result
H4 BI - GOL — GCA 0.278 2.167  0.001  Confirmed

As shown in Table 4, the indirect effect of business intelligence on green competitive advantage through
green organizational learning is significant, confirming the mediating role of green organizational learning.
4. Discussion

The purpose of this research was to investigate the impact of business intelligence on green competitive
advantage through the mediating role of green organizational learning. The findings from structural
equation modeling confirmed all proposed hypotheses, providing comprehensive support for the theoretical
framework developed in this study.

The results demonstrated that business intelligence has a positive and significant effect on green

organizational learning (H1). This finding aligns with previous research indicating that successful
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information technology implementation enhances organizational learning capabilities (Curado et al., 2018).
Business intelligence systems enable organizations to store, analyze, and retrieve substantial volumes of
information (Herschel and Jones, 2005), facilitating the collaborative acquisition and exchange of
environmental knowledge. By monitoring environmental factors such as waste generation, emissions, and
air pollution, while gathering external data on green product development (Mak and Shen, 2020), business
intelligence creates the necessary conditions for green organizational learning to flourish. Organizations
equipped with robust BI capabilities can better acquire, distribute, and interpret knowledge about energy
efficiency and waste reduction, consistent with the conceptualization of green organizational learning
proposed by Qiao et al. (2023).

The findings also confirmed that green organizational learning positively affects green competitive
advantage (H2). This result supports Argote and Miron-Spektor's (2011) assertion that organizational
learning outcomes are influenced by contextual factors and that learning enables adaptation to
environmental demands. Through green organizational learning, organizations develop capabilities that
differentiate them from competitors, contributing to positive brand perception (Famiyeh et al., 2018) and
alignment with stakeholder expectations for sustainability (Shu et al., 2016). The knowledge acquired
through these learning processes enables firms to implement environmentally responsible practices that
enhance their competitive positioning, consistent with the resource-based view that valuable and inimitable
resources drive competitive advantage (Barney, 1991).

Furthermore, business intelligence was found to have a direct positive effect on green competitive
advantage (H3). This finding corroborates research by Azma and Mostafapour (2012) and Chen (2012)
regarding Bl's role in competitive advantage, while extending it to the green context. Business intelligence
enables organizations to understand market forces, track trends in customer environmental preferences, and
monitor competitor activities related to sustainability (Ahmad, 2015). This intelligence allows firms to
differentiate themselves through environmentally responsible practices, meeting customer expectations for
sustainability and contributing to positive brand images (Lozano, 2015; Famiyeh et al., 2018). The positive
correlation between social performance and financial success documented by Shafique et al. (2017)
suggests that BI capabilities supporting environmental awareness can directly contribute to competitive
advantage.

Most importantly, the results confirmed that green organizational learning mediates the relationship
between business intelligence and green competitive advantage (H4). This mediating role demonstrates that

business intelligence influences competitive outcomes not only directly but also through its capacity to
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enhance organizational learning processes. Bl systems facilitate knowledge creation, capture, and leverage
(Foo et al., 2007), enabling the collaborative acquisition and exchange of environmental knowledge that
characterizes green organizational learning (Qiao et al., 2023). This enhanced learning capacity enables
organizations to better understand environmental demands, adapt operations accordingly, and develop
capabilities that differentiate them from competitors (Argote and Miron-Spektor, 2011). The mediating role
of green organizational learning aligns with the theoretical logic that technological capabilities enhance
learning, which in turn produces competitive outcomes (Curado et al., 2018).

4.1. Theoretical Implications

This research makes several contributions to the existing literature. First, it extends the application of
business intelligence research to the environmental sustainability domain, addressing the gap identified by
Jiang et al. (2020) regarding insufficient attention to internal intangible resources in achieving green
competitive advantage. By demonstrating that business intelligence capabilities can serve as foundations
for environmental strategic initiatives, this study responds to El-Kassar and Singh's (2019) emphasis on the
need for data processing capabilities in environmental contexts.

Second, the findings contribute to organizational learning theory by identifying green organizational
learning as a key mechanism through which technological capabilities translate into environmental
competitive outcomes. This supports the dynamic capability perspective (Teece, 2007), suggesting that
business intelligence enhances a firm's ability to adapt and reconfigure resources in response to changing
environmental demands through learning processes.

Third, this research integrates insights from resource-based view, dynamic capability theory, and
institutional theory within a unified framework explaining how business intelligence contributes to green
competitive advantage. The confirmation of green organizational learning's mediating role provides
empirical support for theoretical arguments that intangible resources and learning capabilities are crucial
for translating environmental initiatives into strategic advantages (Ali et al., 2024).

4.2. Managerial Implications

The findings of this research offer practical guidance for organizations seeking to leverage business
intelligence for environmental sustainability and competitive advantage. As sustainable development goals
increasingly require businesses to implement eco-friendly practices and workplace policies (Khalid et al.,
2022), organizations that successfully integrate environmental considerations into their operations may
experience enhanced reputation and positive employee outcomes (Dumont et al., 2017), ultimately leading

to competitive differentiation in environmentally conscious markets (Bintara et al., 2023).
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First, organizations should invest in developing robust business intelligence capabilities specifically
oriented toward environmental data. This involves implementing systems capable of monitoring
environmental factors such as waste generation, emissions, and energy consumption, while also gathering
external intelligence on green product development, environmental regulations, and market trends in
sustainability (Mak and Shen, 2020). The collection of relevant, timely, and high-quality environmental
information, combined with its proper dissemination and application, contributes to long-term
organizational success (Doole et al., 2006). Managers should recognize that business intelligence systems
help companies understand customer environmental preferences, anticipate market demands for sustainable
products, and monitor competitive activities in the green space, ultimately supporting fundamental goals
such as cost reduction through resource efficiency, innovation in eco-friendly products, and enhanced
customer service (Mohaghar et al., 2009). Furthermore, given that high-quality leader-member exchange
(LMX) fosters trust, open communication, and knowledge sharing (Salehzadeh, 2020), managers should
actively cultivate positive relationships with their teams to reinforce the learning processes necessary for
translating environmental intelligence into tangible green outcomes.

Second, given the mediating role of green organizational learning, organizations should cultivate cultures
that support continuous learning and knowledge sharing around environmental practices. This involves
investing in green training programs that equip employees with knowledge about energy efficiency, waste
reduction, and sustainable operations. Organizations should facilitate platforms and opportunities for cross-
departmental knowledge sharing regarding best practices in environmental sustainability (Lehtiméki and
Karintaus, 2013). Benchmarking against industry leaders in sustainability and analyzing practices of
leading green companies can help identify areas for improvement. The capacity to respond to competitive
challenges related to sustainability is enhanced when organizations develop high knowledge management
capabilities (Chuang et al., 2016).

Third, managers should recognize that business intelligence and organizational learning together create
conditions for green competitive advantage. Business intelligence provides the informational foundation,
while organizational learning ensures that this information is transformed into shared understanding and
collective capabilities. Organizations should therefore adopt integrated approaches that simultaneously
strengthen technological infrastructure and learning processes. This may involve building necessary
technological infrastructure while simultaneously planning training and development programs that equip
employees with skills needed for successful implementation of environmental initiatives (Bley et al., 2022).

The real value of business intelligence emerges when organizations can effectively manage processes and

14
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implement new business rules based on decisions derived from BI outcomes (Azoff and Charlesworth,
2004).

Finally, as organizations increasingly operate in global markets with varying environmental regulations and
stakeholder expectations, the capabilities examined in this study become particularly critical for export-
oriented firms. Export managers' knowledge and ability to understand diverse consumers' environmental
expectations are important resources differentiating successful export companies from unsuccessful ones
(Wright, 2010). Business intelligence systems can be highly effective in collecting relevant information
about environmental requirements across different markets, enabling organizations to adapt their
sustainability practices accordingly and maintain competitive positioning in international markets.

4.3. Limitations and Future Research Directions

While this research offers valuable insights into the relationships between business intelligence, green
organizational learning, and green competitive advantage, several limitations should be acknowledged.
First, the cross-sectional nature of the data limits the ability to draw causal inferences regarding the
relationships examined. Although the theoretical framework proposes directional relationships,
longitudinal research designs would provide stronger evidence for causality and enable examination of how
these relationships evolve over time as organizations develop their business intelligence capabilities and
learning processes.

Second, the reliance on self-reported data may introduce common method variance concerns (Podsakoff et
al., 2012). Future research could employ multiple-source data collection strategies (Tuan, 2021), combining
managerial assessments with objective measures of environmental performance and competitive outcomes
where available.

Third, this research focused specifically on green organizational learning as a mediating mechanism. Future
studies could explore additional mediators such as green product innovation, green process innovation, and
green organizational creativity, building on research examining these variables in related contexts (Ali et
al., 2024). The role of green innovation capabilities in translating business intelligence into competitive
advantage represents a promising direction for future investigation.

Fourth, potential moderating variables warrant examination in future research. Factors such as perceived
green climate, organizational structure, environmental dynamism, and regulatory pressure may influence
the strength of relationships between business intelligence, organizational learning, and competitive
outcomes. Understanding boundary conditions would provide more nuanced theoretical insights and

practical guidance.
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Fifth, this research was conducted within a specific national context, which may limit the generalizability
of findings. Future studies should replicate this research across different countries and cultural contexts to
examine potential variations in the relationships examined. National culture may influence how
organizations develop and leverage business intelligence capabilities for environmental sustainability, as
suggested by research on cross-cultural differences in environmental attitudes and behaviors (Salehzadeh
et al., 2024).

Finally, as business intelligence and artificial intelligence technologies continue to evolve rapidly, future

research should examine how emerging technologies such as green Al, machine learning, and advanced

analytics can further enhance organizational capabilities for environmental sustainability (Aymane et al.,

2024). The intersection of technological advancement and environmental sustainability represents a rich

area for continued scholarly investigation with significant theoretical and practical implications.
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