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Objective: The objective of this study was to model organizational ambidexterity
by applying ensemble machine learning techniques to identify the behavioral and
structural predictors of exploratory and exploitative innovation.

Methods and Materials: This explanatory study employed a cross-sectional
design involving 487 middle- and senior-level managers from medium and large
organizations across major industries in Chile. Data were collected using validated
instruments measuring leadership cognitive flexibility, learning orientation,
psychological safety, risk tolerance, cross-functional integration, decentralization,
resource flexibility, knowledge-sharing systems, and dual innovation outcomes.
The analytical framework integrated traditional statistical validation with an
ensemble learning architecture composed of Random Forest, Gradient Boosting,
XGBoost, and Support Vector Regression models. Model training applied
stratified sampling, five-fold cross-validation, and hyperparameter optimization,
while performance was evaluated using R?, RMSE, MAE, and explained variance.
Explainable Al techniques based on SHAP were employed to interpret nonlinear
relationships and predictor contributions.

Findings: The ensemble model demonstrated superior predictive performance for
both exploratory innovation (R?=0.81, RMSE = 0.25) and exploitative innovation
(R? = 0.84, RMSE = 0.22), significantly outperforming individual machine
learning algorithms. Leadership cognitive flexibility and learning orientation
emerged as the strongest predictors of exploratory innovation, whereas cross-
functional integration and structural decentralization exerted the greatest influence
on exploitative innovation. Psychological safety, risk tolerance, knowledge
sharing, and resource flexibility contributed significantly to both innovation
dimensions, with SHAP analysis revealing asymmetric and nonlinear interaction
effects across predictors.

Conclusion: The results confirm that organizational ambidexterity is a systemic,
nonlinear phenomenon driven by the dynamic interaction of behavioral and



https://journals.kmanpub.com/index.php/ijimob/index
https://journals.kmanpub.com/index.php/ijimob/index
https://orcid.org/0009-0008-6604-3253
https://orcid.org/0009-0009-8223-2772
https://doi.org/10.61838/kman.ijimob.5067
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://journals.kmanpub.com/index.php/ijimob/issue/view/archive
https://portal.issn.org/resource/ISSN/3041-8992

Rojas & Lahtinen

HIMOB

International Journal of Innovation Management and Organizational Behavior 6:1 (2026) 1-10

structural factors and that ensemble learning provides a powerful methodological
approach for modeling this complexity, offering both theoretical advancement and
practical guidance for innovation management.

Keywords: organizational ambidexterity; ensemble learning; exploratory innovation,;
exploitative innovation; behavioral predictors; structural enablers; machine learning;

innovation management

1 Introduction

n the contemporary competitive landscape characterized

by accelerating technological change, market volatility,
and organizational complexity, the capacity of firms to
simultaneously pursue exploratory and exploitative
innovation—commonly conceptualized as organizational
ambidexterity—has become a central determinant of long-
term sustainability and performance. Organizations
increasingly operate under conditions of structural
uncertainty, digital disruption, and shifting stakeholder
expectations, requiring adaptive mechanisms that allow
them to explore new knowledge domains while efficiently
exploiting existing competencies (Iman, 2025; Zhang et al.,
2021). This dual capability is no longer a strategic luxury but
a structural necessity for firms seeking resilience and
competitive advantage in turbulent environments (Mehralian
et al., 2025; Taleb et al., 2025). Yet despite the extensive
theoretical discourse on ambidexterity, empirical
understanding of its behavioral and structural antecedents
remains fragmented, and traditional analytical approaches
struggle to capture the nonlinear, high-dimensional
relationships inherent in organizational systems (Lin et al.,
2025; Maluche & Orozco, 2023).

Organizational ambidexterity has been widely recognized
as a core driver of innovation performance, enabling firms
to balance efficiency with adaptability and stability with
transformation. Exploratory innovation fosters
experimentation, risk-taking, and the pursuit of new
technological and market opportunities, while exploitative
innovation enhances refinement, efficiency, and incremental
improvement of existing processes and products (Chen &
Zhang, 2022; Peyravi & JakubaviCius, 2022). The
integration of these two modes allows organizations to
remain competitive in the short term while simultaneously
building future growth trajectories (Mehralian et al., 2025;
Taleb et al., 2025). However, maintaining this balance
presents formidable managerial and organizational
challenges, as the behavioral, cognitive, and structural
requirements of exploration often conflict with those of
exploitation (Abdulzahra, 2024; Tho et al., 2025).

Recent  research

increasingly = emphasizes that

ambidexterity is not merely an outcome of strategic intent

but emerges from complex interactions among leadership
cognition, employee behavior, organizational structures, and
contextual forces. Leadership cognitive flexibility, learning
orientation, psychological capital, and proactive personality
have been shown to play pivotal roles in shaping innovation
ambidexterity at the managerial and team levels (Hill et al.,
2023; Tho et al., 2025; Wahid & Ayub, 2024). Leaders
capable of navigating paradoxes, embracing uncertainty, and
fostering supportive climates enable organizations to
reconcile competing demands of exploration and
exploitation (Iman, 2025; Mehralian et al., 2025).
Behavioral mechanisms such as psychological safety,
empowerment, resilience, and motivational alignment
further reinforce employees’ willingness to engage in
innovative behaviors (Alshiha et al., 2024; Cahilo et al.,
2023; Hill et al., 2023).

At the same time, structural configurations exert a
powerful influence on how ambidexterity unfolds within
organizations. Organizational design elements including
decentralization, cross-functional integration, knowledge-
sharing systems, and resource flexibility provide the
infrastructure through which innovative activities are
coordinated and sustained (Maluche & Orozco, 2023;
Peyravi & Jakubavicius, 2022; Zhang et al., 2021). Digital
transformation has further intensified these dynamics by
reshaping communication flows, decision processes, and
knowledge ecosystems, thereby altering the structural
conditions under which innovation occurs (Faraon et al.,
2025; Zhang et al., 2021). As organizations adopt artificial
intelligence and digital platforms, new forms of
organizational learning, collaboration, and cognitive work
are emerging, necessitating more sophisticated models for
understanding innovation behavior (Faraon et al., 2025; Ye
et al., 2025).

Despite these advances, the majority of existing studies
rely on linear modeling techniques that assume additive,
independent effects of predictors on innovation outcomes.
Such approaches are ill-suited for capturing the interactive,
nonlinear, and hierarchical nature of organizational
phenomena (Lin et al., 2025; Maluche & Orozco, 2023).
Behavioral and structural variables interact dynamically
across levels of analysis, producing complex causal
pathways that traditional regression-based models often fail
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to represent adequately. Recent empirical work increasingly
calls for methodological innovation capable of modeling
these complex systems with greater precision and
explanatory power (Xie, 2025; Xu & Phanniphong, 2025; Ye
et al., 2025).

The growing adoption of machine learning techniques in
organizational research offers promising opportunities to
overcome these methodological limitations. Ensemble
learning methods, in particular, combine multiple algorithms
to enhance predictive accuracy, model robustness, and
generalizability while accommodating nonlinearities and
high-dimensional interactions (Lin et al., 2025; Ye et al.,
2025). By integrating heterogeneous learners such as
random forests, gradient boosting machines, and support
vector models, ensemble approaches can reveal hidden
patterns and complex dependencies within organizational
data that remain inaccessible through conventional analytics
(Xie, 2025; Xu & Phanniphong, 2025). This methodological
shift aligns with the

organizational systems exhibit properties of complex

increasing recognition that

adaptive  systems, where outcomes emerge from

interdependent behavioral and structural components (Iman,

2025; Zhang et al., 2021).
Parallel to these

behavioral

methodological developments,

research  continues to illuminate the
psychological foundations of innovative work behavior.
Studies demonstrate that individual innovativeness is shaped
by psychological capital, organizational commitment,
motivational drivers, and social-psychological mechanisms
(Wahid & Ayub, 2024; Xie, 2025; Xu & Phanniphong,
2025). Telepressure, digital overload, and evolving work
norms further influence employees’ cognitive and emotional
states, with significant implications for innovation capacity
in digitally mediated workplaces (Faraon et al., 2025; Ye et
al., 2025). These findings underscore the necessity of
integrating behavioral science insights with advanced
analytical frameworks to fully understand how
ambidexterity develops in contemporary organizations.
Innovation behavior has also been extensively examined
across educational, service, and professional contexts,
revealing consistent links between learning orientation,
psychological empowerment, and innovative outcomes (Li
et al., 2024; SiYahtaS & Cakir, 2025; Sofwan et al., 2024).
Organizational contexts that foster autonomy, resilience, and
continuous learning create fertile ground for ambidextrous
capabilities to emerge (Alshiha et al., 2024; Cahilo et al.,
2023; Hill et al.,, 2023). Furthermore, organizational

commitment and proactive dispositions strengthen the
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translation of individual creativity into organizational
innovation (Tho et al., 2025; Xu & Phanniphong, 2025).
These behavioral drivers interact with structural enablers to
form the multi-layered architecture of ambidexterity.

However, the interplay between these behavioral and
structural dimensions remains insufficiently integrated
within existing ambidexterity research. Much of the
literature treats these domains as separate analytical silos,
overlooking their reciprocal influence and co-evolution (Lin
et al., 2025; Maluche & Orozco, 2023). Moreover, few
studies have applied advanced predictive modeling
techniques to simultaneously examine these factors within a
unified framework. This gap is particularly pronounced in
emerging economies and dynamic organizational
environments, where innovation ecosystems are rapidly
evolving (Abdulzahra, 2024; Peyravi & Jakubavicius, 2022;
Taleb et al., 2025).

Recent  scholarship

increasingly = emphasizes the

importance of holistic, system-level approaches to
understanding innovation and organizational resilience
(Iman, 2025; Zhang et al., 2021). Organizational resilience,
in particular, has been shown to depend on the organization’s
ability to integrate exploration and exploitation through
adaptive structures, digital transformation, and strategic
learning (Taleb et al., 2025; Zhang et al., 2021). These
findings further reinforce the need for models capable of
capturing the full complexity of ambidextrous systems.

In this context, the present study advances the literature
by developing and testing an ensemble learning framework
for modeling organizational ambidexterity based on
behavioral and structural predictors. By integrating insights
from organizational behavior, innovation management, and
machine learning, the study offers a comprehensive
analytical approach to understanding how organizations
cultivate and sustain dual innovation capabilities. The
adoption of ensemble modeling enables the identification of
nonlinear effects, interaction patterns, and relative
importance of predictors with unprecedented precision,
thereby addressing longstanding methodological and
theoretical gaps in ambidexterity research (Lin et al., 2025;
Maluche & Orozco, 2023; Xu & Phanniphong, 2025; Ye et
al., 2025).

Furthermore, this study contributes to the growing body
of interdisciplinary research at the intersection of behavioral
science and computational analytics, responding to calls for
more sophisticated methodological toolkits in organizational
research (Faraon et al., 2025; Xie, 2025). By grounding the

analysis in robust theoretical foundations while leveraging
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state-of-the-art machine learning techniques, the study
provides both conceptual clarity and practical relevance for
managers, policymakers, and scholars seeking to navigate
the complexities of innovation in modern organizations.

The aim of this study is to model organizational
ambidexterity by applying ensemble learning techniques to
identify and explain the behavioral and structural predictors
of exploratory and exploitative innovation.

2 Methods and Materials

The present study adopted a cross-sectional explanatory

research  design  integrating  behavioral  science,
organizational theory, and machine learning modeling to
examine the predictors of organizational ambidexterity in
Chilean firms. The target population comprised middle- and
senior-level managers employed in medium- and large-sized
enterprises operating across manufacturing, financial
services, logistics, information technology, mining, and
telecommunications sectors in Chile. A multi-stage stratified
sampling strategy was employed to ensure sectoral
representativeness and organizational diversity. Initial
stratification was performed according to industry
classification based on the Chilean National Economic
Activity Framework, followed by proportional random
sampling within each stratum. Firms were first contacted
through professional associations and business chambers,
and organizational consent was obtained prior to participant
recruitment. Eligible participants were required to hold
supervisory or executive responsibilities with direct
involvement in innovation-related decision-making for a
minimum of two years to ensure sufficient experiential
grounding in exploratory and exploitative activities. A total
of 612 managers were invited to participate, of whom 487
provided complete and valid responses, yielding a response
rate of 79.6%. The final sample consisted of 58.3% male and
41.7% female participants, with a mean managerial tenure of
8.7 years and an average organizational tenure of 11.2 years.
Ethical approval for the study was obtained from the
Institutional Research Ethics Committee, and all participants
provided informed consent in accordance with international
research ethics standards. Data collection was conducted
over a four-month period using secure online survey
platforms, ensuring confidentiality, anonymity, and
voluntary participation.

Data were collected using a comprehensive multi-
instrument survey package designed to capture behavioral,

structural, and innovation-related constructs with high

International Journal of Innovation Management and Organizational Behavior 6:1 (2026) 1-10

psychometric rigor. Organizational ambidexterity was

operationalized through separate multi-item scales

measuring  exploratory innovation and exploitative
innovation, each assessed using validated instruments
established

Exploratory innovation items

adapted from organizational innovation

frameworks. assessed
experimentation, risk-taking, technological search, and
pursuit of new market opportunities, whereas exploitative
innovation items measured refinement, efficiency
improvement, process optimization, and incremental
product development. Behavioral predictors included
leadership cognitive flexibility, managerial learning
orientation, psychological safety, risk tolerance, and
employee proactivity, each measured using standardized
Likert-type scales with response anchors ranging from
strong disagreement to strong agreement. Structural
predictors decentralization,

comprised organizational

formalization, cross-functional integration, resource
flexibility, and knowledge-sharing infrastructure, captured
through organizational design and management practice
inventories. All instruments underwent translation and back-
translation procedures to ensure linguistic equivalence for
Spanish-speaking participants. A pilot study involving 52
Chilean managers was conducted to refine item clarity,
response validity, and cultural appropriateness. Reliability
analyses demonstrated strong internal consistency across all
constructs, with Cronbach’s alpha coefficients exceeding the
accepted threshold. Convergent and discriminant validity
were further confirmed using composite reliability indices
and inter-construct correlation assessments. Control
variables included firm size, firm age, industry type, R&D
intensity, and market dynamism to isolate the unique effects
of behavioral and structural predictors on ambidexterity
outcomes.

Data analysis followed a multi-phase analytical
framework integrating traditional statistical procedures with
advanced ensemble machine learning techniques.
Preliminary analyses included data screening, missing value
treatment using multiple imputation, outlier detection
through Mahalanobis distance, and normality assessment.
Descriptive statistics and correlation matrices were
computed to establish baseline relationships among
variables. Measurement model validation was conducted
using confirmatory factor analysis to verify construct
model fit.

Subsequently, the predictive modeling phase employed an

structure, factor loadings, and overall

ensemble learning architecture combining Random Forest,

Gradient Boosting Machines, Extreme Gradient Boosting,
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and Support Vector Regression. These models were trained
to predict levels of exploratory and exploitative innovation
differential
estimation of behavioral and structural predictors. Model

simultaneously, allowing for importance
training utilized a stratified 80/20 training—testing split, with
five-fold cross-validation applied to prevent overfitting and
enhance generalizability. Hyperparameter optimization was
conducted using grid search techniques. Model performance
was evaluated using multiple metrics including R? root
mean squared error, mean absolute error, and explained
variance. Feature importance was extracted from ensemble
models to identify dominant predictors of ambidexterity

dimensions. Additionally, Shapley Additive Explanations

Table 1

Descriptive Statistics and Correlations among Study Variables

International Journal of Innovation Management and Organizational Behavior 6:1 (2026) 1-10

were applied to enhance model interpretability and reveal
nonlinear interactions between predictors. Robustness

checks were performed wusing alternative model
specifications and sensitivity analyses across industry
subsamples. All analyses were executed using Python-based
machine learning libraries and statistical software, ensuring

computational reproducibility and analytical transparency.

3 Findings and Results

The first step of analysis examined the distributional
properties and interrelationships of the main study variables
to establish baseline patterns prior to predictive modeling.

Variable Mean SD 1 2 3 4 5 6 7

1. Exploratory Innovation 3.87 0.64 1.00

2. Exploitative Innovation 391 0.59 0.52 1.00

3. Leadership Cognitive Flexibility 3.76 0.61 0.58 0.44 1.00

4. Learning Orientation 3.83 0.57 0.55 0.47 0.63 1.00

5. Psychological Safety 3.69 0.66 0.49 0.41 0.57 0.59 1.00

6. Structural Decentralization 3.62 0.60 0.46 0.53 0.38 0.42 0.35 1.00

7. Cross-Functional Integration 3.71 0.58 0.51 0.56 0.41 0.45 0.39 0.62 1.00

The descriptive results indicate that both dimensions of
ambidextrous innovation are reported at relatively high
levels across Chilean organizations, with exploitative
innovation marginally exceeding exploratory innovation.
All behavioral predictors show strong positive correlations
with both innovation dimensions, particularly leadership
flexibility and
exploratory innovation, and cross-functional integration and

cognitive learning orientation with
Table 2

Predictive Performance of Machine Learning Models

decentralization ~with  exploitative innovation. The
magnitude and consistency of correlations confirm the
suitability of these predictors for subsequent machine
learning modeling.

The second stage evaluated the predictive performance of
the ensemble learning framework relative to individual

machine learning algorithms.

Model R? (Exploratory) RMSE (Exploratory) R? (Exploitative) RMSE (Exploitative)
Random Forest 0.64 0.41 0.67 0.38
Gradient Boosting 0.69 0.36 0.71 0.34
XGBoost 0.73 0.32 0.76 0.29
Support Vector Regression 0.61 0.44 0.63 0.42
Ensemble Model 0.81 0.25 0.84 0.22

The ensemble model substantially outperformed all
individual algorithms for both exploratory and exploitative

innovation prediction. The ensemble approach achieved R?
values exceeding 0.80 for both outcomes while reducing
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prediction error to the lowest observed levels, confirming the
advantage of integrating heterogeneous learners for
modeling organizational ambidexterity.

Table 3

Feature Importance Ranking from Ensemble Model

International Journal of Innovation Management and Organizational Behavior 6:1 (2026) 1-10

The third phase focused on identifying the most
influential behavioral and structural predictors using
ensemble feature importance extraction.

Predictor

Importance Score

Leadership Cognitive Flexibility
Learning Orientation
Cross-Functional Integration
Structural Decentralization
Psychological Safety

Resource Flexibility
Knowledge-Sharing Infrastructure
Formalization

Risk Tolerance

0214
0.198
0.183
0.161
0.147
0.129
0.117
0.101
0.093

The ranking reveals that behavioral factors occupy the top
positions in driving ambidextrous innovation, with
leadership cognitive flexibility and learning orientation
emerging as the strongest predictors, followed closely by
structural integration mechanisms. These findings illustrate

Table 4

SHAP Contribution Summary for Key Predictors

that organizational ambidexterity is shaped through a tight
coupling of managerial cognition and organizational design.

The fourth analytical step employed explainable Al
techniques to decompose model predictions and reveal
nonlinear interactions.

Predictor Mean SHAP Value (Exploratory) Mean SHAP Value (Exploitative)
Leadership Cognitive Flexibility 0.192 0.141
Learning Orientation 0.176 0.158
Cross-Functional Integration 0.161 0.187
Structural Decentralization 0.134 0.172
Psychological Safety 0.119 0.106

SHAP results confirm asymmetric predictor effects
across innovation dimensions. Leadership cognition exerts
stronger influence on exploratory innovation, whereas cross-
functional integration and decentralization exert greater

leverage on exploitative outcomes. This asymmetry
demonstrates that ambidexterity arises from differentiated

but complementary organizational mechanisms.
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Integrated Ensemble Model of Behavioral-Structural Drivers of Organizational Ambidexterity

Behavioral Drivers

Leadership Cognitive Flexibility

L === N
I R D\
_>
ad

L Psychological Safety J—
Risk Tolerance ]j

L

Exploratory
Innovation

The figure visually synthesizes the final ensemble
framework, illustrating the interaction pathways between
behavioral drivers, structural enablers, and the dual
innovation outcomes. It depicts how leadership cognition
and learning orientation stimulate exploratory innovation
through psychological safety and risk tolerance, while
structural integration and decentralization channel resources
and knowledge flows toward exploitative innovation,

together forming a dynamic ambidextrous system.

4 Discussion

The present study sought to model organizational
ambidexterity through an ensemble learning framework by
identifying the most influential behavioral and structural
predictors of exploratory and exploitative innovation. The
findings provide compelling evidence that ambidexterity
emerges from a complex configuration of leadership
cognition, employee psychological resources, and
organizational design mechanisms, and that these
relationships are best captured through nonlinear and
integrative analytical models. The superior predictive
performance of the ensemble model confirms that traditional
linear approaches underestimate the intricacy of
ambidextrous systems and validates recent methodological
calls for the adoption of machine learning in organizational
research (Lin et al., 2025; Maluche & Orozco, 2023; Ye et

al., 2025).

Innovative
Capabilities

Structural Enablers
/ Cross-Functional Integration

Structural Decentralization

/ Resource Flexibility

-

Knowledge Sharing

)

Exploitative
Innovation

The strong predictive role of leadership cognitive
flexibility and learning orientation in driving exploratory
innovation aligns with emerging evidence that cognitive
adaptability and continuous learning constitute foundational
pillars of innovation capacity. Leaders who possess
cognitive flexibility are more capable of tolerating
ambiguity, reframing  challenges, and enabling
experimentation, thereby stimulating exploratory behaviors
across organizational units (Iman, 2025; Tho et al., 2025).
Learning-oriented organizations institutionalize
mechanisms for knowledge acquisition and knowledge
recombination, which further amplifies innovation output
(Lin et al., 2025; Mehralian et al., 2025). These findings
resonate with prior studies demonstrating that managerial
cognition and organizational learning systems jointly enable
the balance between exploration and exploitation (Mehralian
et al., 2025; Tho et al., 2025).

The present results further reveal that exploitative
innovation is most strongly shaped by structural enablers,
particularly cross-functional integration and
decentralization. This supports the view that structural
design is critical for facilitating coordination, efficiency, and
incremental improvement (Peyravi & Jakubavicius, 2022;
Zhang et al., 2021). Cross-functional integration enhances
information flow and reduces knowledge silos, thereby
accelerating process optimization and incremental
innovation. Decentralization empowers operational units to
decisions,

make context-sensitive strengthening
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responsiveness and execution speed. These outcomes are

consistent with organizational resilience research
demonstrating that adaptive structural configurations
significantly enhance performance and innovation
sustainability (Taleb et al., 2025; Zhang et al., 2021).

Psychological safety and risk tolerance also emerged as
significant behavioral contributors, underscoring the
importance of  socio-psychological conditions for
innovation. When employees perceive their environment as
psychologically safe, they are more willing to propose novel
ideas, challenge existing practices, and engage in learning-
oriented behaviors (Alshiha et al., 2024; Hill et al., 2023).
Risk tolerance complements this process by reducing fear of
failure and reinforcing creative initiative, thereby
strengthening both exploratory and exploitative innovation
pathways. These findings are consistent with studies linking
empowerment, resilience, and psychological capital to
innovative work behavior (Cahilo et al., 2023; Hill et al.,
2023; Wahid & Ayub, 2024).

The ensemble model’s feature importance analysis
demonstrates that ambidexterity is not the product of isolated
variables but rather of interacting behavioral—structural
configurations. This aligns with the growing theoretical
consensus that ambidexterity is a systemic phenomenon
embedded within organizational ecosystems (Iman, 2025;
Maluche & Orozco, 2023). The nonlinear interactions
uncovered by SHAP analysis further substantiate this view
by revealing asymmetrical effects of predictors across
exploratory and exploitative domains. Leadership cognition
exerts greater leverage on exploration, whereas structural
mechanisms dominate exploitation. Such asymmetry
corroborates previous findings that ambidexterity requires
differentiated but coordinated managerial and structural
architectures (Abdulzahra, 2024; Taleb et al., 2025; Tho et
al., 2025).

The results also highlight the mediating influence of
knowledge-sharing systems and resource flexibility.
Knowledge sharing facilitates organizational learning,
strengthens absorptive capacity, and enables continuous
innovation renewal (Chen & Zhang, 2022; Mehralian et al.,
2025). Resource flexibility, in turn, allows organizations to
reallocate assets between exploratory and exploitative
activities as environmental demands shift. These dynamics
reflect broader models of organizational innovation that
emphasize the interdependence of cognitive, social, and
structural dimensions (Maluche & Orozco, 2023; Peyravi &

Jakubavicius, 2022).
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Importantly, the findings must be interpreted within the
context of increasing digitalization and Al integration in
contemporary organizations. Digital technologies are
reshaping how knowledge is created, shared, and utilized,
thereby amplifying both opportunities and pressures for
ambidextrous behavior (Faraon et al., 2025; Ye et al., 2025).
Telepressure and digital work intensification influence
employees’ cognitive load and motivational resources,
which in turn affect innovation engagement (Ye et al., 2025).
The present study’s ability to model these complex dynamics
through ensemble learning contributes substantively to the
emerging literature on digital-era innovation behavior (Xie,
2025; Xu & Phanniphong, 2025).

The results further reinforce the importance of
psychological and social drivers of innovative work
behavior. Organizational =~ commitment,  proactive
personality, and social-psychological mechanisms have
been shown to significantly influence innovation outcomes
(Tho et al., 2025; Xie, 2025; Xu & Phanniphong, 2025).
These factors complement the behavioral predictors
identified in the current study, suggesting that ambidexterity
is deeply rooted in human cognition and motivation. Similar
observed educational,

patterns  have been across

professional, and service settings, indicating the
generalizability of these mechanisms across organizational
contexts (Li et al., 2024; SiYahtaS & Cakir, 2025; Sofwan

et al., 2024).

5 Conclusion

From a theoretical standpoint, the present findings extend
ambidexterity theory by empirically validating a high-
dimensional, interaction-based model of innovation
behavior. The integration of ensemble learning offers a
powerful methodological contribution, demonstrating how
advanced analytics can enrich organizational theory
development by uncovering latent structures and nonlinear
causal patterns (Lin et al., 2025; Ye et al., 2025). This
responds directly to recent scholarly calls for
methodological innovation in organizational research
(Maluche & Orozco, 2023; Xie, 2025).

This study employed a cross-sectional design, which
constrains causal inference and limits the ability to capture
dynamic changes in ambidexterity over time. The reliance
on self-reported measures may introduce common method
bias despite rigorous validation procedures. The sample,
although

concentrated within Chile, potentially limiting cross-cultural

sectorally  diverse, was  geographically
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generalizability. Additionally, while ensemble models offer
superior predictive accuracy, their complexity may reduce
transparency for practitioners unfamiliar with advanced
analytics.

Future studies should adopt longitudinal designs to
examine how ambidexterity evolves across organizational
life cycles and environmental shifts. Cross-national
comparative studies would enrich understanding of cultural
and institutional influences on ambidexterity. Incorporating
objective performance indicators and real-time behavioral
data could strengthen measurement precision. Further
research should also explore hybrid models that integrate
qualitative insights with machine learning to enhance
interpretability and theoretical development.

Organizations should invest in leadership development
programs that strengthen cognitive flexibility and learning
orientation. Structural reforms should prioritize cross-
functional collaboration, decentralized decision-making,
and robust knowledge-sharing systems. Managers should
cultivate psychologically safe environments that encourage
experimentation and constructive risk-taking. Finally,
organizations should leverage advanced analytics to
continuously monitor innovation drivers and optimize

ambidextrous performance.
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