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Abstract
This study aimed to examine the impact of innovation on enhancing technological capabilities

and improving organizational performance in the Agricultural Bank of Greater Tehran. This
applied research employed a descriptive—survey design. The statistical population consisted
of 500 senior and head office managers of the Agricultural Bank branches in Tehran. Based
on the Morgan table, 217 participants were selected through stratified random sampling. Data
were collected using a researcher-developed 64-item questionnaire. Content and construct
validity were confirmed, and reliability was verified using Cronbach’s alpha (a > 0.70).
Structural equation modeling (SEM) with LISREL and PLS software was used for data analysis.
Findings indicated that external drivers had significant positive effects on internal drivers, open
innovation, and closed innovation. Internal drivers positively influenced closed innovation but
had no significant impact on open innovation. Open innovation did not affect technological
capability, while closed innovation had a strong positive effect on it. Furthermore, technological
capability significantly influenced technology adoption, which in turn had a positive effect on
organizational performance. Path coefficients (0.71, 0.351, 0.721, 0.347, 0.86, 0.973, and
0.951) and t-values above 1.96 confirmed all hypotheses. The study concluded that
innovation—particularly closed innovation—plays a vital role in enhancing technological
capability and improving organizational performance. Promoting innovation culture and
strengthening internal and external drivers can facilitate technological advancement and
sustainable performance improvement in banking institutions.
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Extended Abstract
Introduction
In the contemporary business environment, innovation has emerged as the cornerstone of
sustainable growth, competitiveness, and organizational performance. The rapid technological
evolution of recent decades has profoundly reshaped how organizations operate, compelling firms
to develop, absorb, and apply advanced technological capabilities to maintain their market positions
(Yin et al., 2022). Innovation, whether incremental or radical, acts as the driving force behind
technological transformation, enabling organizations to adapt to dynamic market pressures and
respond effectively to changes in consumer expectations and environmental conditions (Texeira-
Quiros et al., 2022).
The concept of the national innovation system, introduced in the early 1990s, emphasizes the
interaction between institutions such as universities, industries, and government bodies in the
production, diffusion, and application of knowledge (Morawska-Jancelewicz, 2022). Countries that
have successfully developed this ecosystem, by integrating academia, policy, and industry, have
achieved greater technological self-sufficiency and competitiveness. For example, Uzbekistan’s
focus on national innovation system development has been a vital driver of its sustainable economic
growth (Kurpayanidi, 2021).
At the organizational level, innovation culture plays a critical role in shaping technological
performance. The competing value framework (CVF) of organizational culture posits that flexibility,
learning, and cross-functional communication foster innovative behavior and improved performance
(Zeb et al., 2020). Similarly, empirical studies in Iran’s e-governance sector have shown that
reinforcing technological innovation systems within public institutions can substantially improve
performance through structural agility and managerial awareness (Shojaaan et al., 2020). In this
context, digital entrepreneurship has become a key component of national innovation systems,
supporting the transition toward sustainable digital economies (Satalkina & Steiner, 2020).
The effective diffusion of technology depends on both internal and external drivers. Internal drivers
such as leadership attitude, organizational structure, and knowledge management directly influence
the extent of innovation adoption. Conversely, external drivers—including market competition,
regulatory frameworks, and societal norms—act as catalysts that compel organizations to innovate
to survive (Indrawati, 2020). In emerging economies, internal innovation processes are often
constrained by bureaucratic barriers and insufficient technological infrastructure, making the balance
between open and closed innovation models a critical managerial challenge (Mohajerani et al., 2019).
Closed innovation—relying on internal R&D, managerial control, and proprietary processes—
remains dominant in many traditional sectors, particularly in finance, where security and
confidentiality are paramount. However, open innovation, characterized by collaboration and
knowledge sharing with external partners, has gained increasing recognition for accelerating
technological advancement and market responsiveness (Giesen et al., 2019). The success of
innovation initiatives, especially in the public and banking sectors, depends on identifying critical
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success factors such as top management support, employee readiness, and the alignment of
technological strategies with organizational goals (Kamal, 2019).

Prior research emphasizes that business model innovation and total quality management (TQM)
significantly enhance organizational performance through improved efficiency and adaptability
(Dimitrios et al., 2019; Texeira-Quiros et al., 2022). Moreover, the adoption of management
information systems has been found to streamline decision-making and resource allocation, directly
improving performance outcomes (Barzegar, 2019). In Iran, technological innovation and R&D
management have proven to strengthen both innovation and quality-related aspects of
organizational performance (Ghanbari Nejad & Mohammadi, 2019).

In recent years, digital transformation has become a global priority, with organizations leveraging
exponential technologies—such as artificial intelligence, data analytics, and blockchain—to enhance
innovation, decision-making, and sustainability (Swarnalatha et al., 2025). These technologies,
coupled with green innovation initiatives, contribute to environmental sustainability and economic
resilience (Wang & Zhang, 2025; Xu & Lin, 2025). Additionally, managerial competencies and
ambidextrous leadership—balancing exploration (open innovation) and exploitation (closed
innovation)—have been identified as crucial mediating factors linking innovation and performance
(Marin Idarraga et al., 2025; Ogbara & Chukwunwa, 2025).

Within the banking sector, technological capabilities have become integral to achieving operational
efficiency and customer satisfaction. The evolution of digital banking, mobile applications, and
automated systems demonstrates how technological innovation enhances performance by
optimizing processes and reducing operational costs (Kharidar & Pouya, 2016). However, despite the
growing acknowledgment of innovation’s importance, many lIranian banks remain limited by
hierarchical structures, rigid regulations, and slow adoption of technology.

Accordingly, this study investigates the role of innovation—specifically open and closed innovation—
in enhancing technological capabilities and improving organizational performance within the
Agricultural Bank of Iran. By using a structural equation modeling (SEM) approach, the research
aims to explore the causal relationships between innovation, technological capability, technology
adoption, and performance in a dynamic organizational environment.

Methods and Materials

This applied research employed a descriptive—survey design. The statistical population comprised
500 senior and branch managers from the Agricultural Bank of Greater Tehran. Based on the Morgan
sampling table, 217 participants were selected using stratified random sampling to ensure
representation across various managerial levels and regions. Data collection was conducted through
a 64-item researcher-developed questionnaire. Content validity was verified by expert judgment, and
construct validity was confirmed using confirmatory factor analysis (CFA). The instrument’s reliability
was tested via Cronbach’s alpha, with all subscales exceeding the 0.70 threshold. Data were
analyzed using structural equation modeling (SEM) through LISREL and PLS software to evaluate
both measurement and structural models.

Findings

Descriptive analyses indicated that the study sample consisted predominantly of male managers,
with most participants holding bachelor’s or master's degrees and occupying senior management
positions. Results from normality tests confirmed that all variables were normally distributed.
Confirmatory factor analysis results showed satisfactory convergent validity (AVE > 0.5) and
composite reliability (CR > 0.7) for all constructs. Structural model testing revealed significant
relationships among variables:
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o External drivers positively and significantly influenced internal drivers (B = 0.71, t = 18.49),
open innovation (B = 0.351, t = 4.69), and closed innovation (B = 0.721, t = 45.27).

o Internal drivers positively affected closed innovation (8 = 0.347, t = 11.72) but had no
significant impact on open innovation ( = 0.022, t = 0.44).

e Open innovation showed no significant relationship with technological capability (f = 0.016, t
= 0.68), while closed innovation strongly influenced technological capability (B = 0.86, t =

46.68).

o Technological capability had a significant positive effect on technology adoption (8 = 0.973, t
=127.72).

o Technology adoption, in turn, positively influenced organizational performance (B = 0.951, t
= 46.09).

These results indicate that closed innovation acts as a stronger predictor of technological capability
than open innovation in the context of a regulated and bureaucratic environment such as banking.
Furthermore, technological capability emerged as a powerful mediator between innovation and
performance, demonstrating that adopting new technologies enhances efficiency, adaptability, and
competitiveness.

Discussion and Conclusion

The study’s results confirm that both internal and external drivers are key determinants of innovation
behavior within organizations. External pressures—such as competitive dynamics, regulatory
frameworks, and technological change—were found to strongly influence both open and closed
innovation. This aligns with prior evidence suggesting that innovation ecosystems thrive in
environments characterized by strong institutional support and policy-driven incentives (Kurpayanidi,
2021; Morawska-Jancelewicz, 2022).

However, the limited effect of internal drivers on open innovation underscores the challenges that
hierarchical and rule-based organizations face in fostering collaboration and knowledge sharing. In
Iranian banking institutions, where formal structures and risk-averse cultures dominate, closed
innovation remains the primary avenue through which technological advancement occurs. Similar
findings by (Mohajerani et al., 2019) demonstrated that bureaucratic systems hinder inter-
organizational cooperation and limit the adoption of open innovation frameworks.

The strong positive relationship between closed innovation and technological capability further
highlights the importance of internal R&D, managerial support, and structural flexibility in achieving
technological maturity. These findings echo (Ghanbari Nejad & Mohammadi, 2019), who emphasized
that effective management of technology and R&D directly enhances innovation-driven performance.
In the same vein, (Giesen et al., 2019) posited that internal innovation processes ensure greater
control over intellectual property and lower the risk of dependency on external actors—factors that
are particularly relevant in the financial sector.

Moreover, the study confirmed that technological capability serves as a critical link between
innovation and performance. Organizations with strong technological foundations are better
positioned to adopt and integrate new systems, improving service delivery and operational
performance. This is consistent with (Yin et al., 2022) and (Wang & Zhang, 2025), who argued that
digital transformation enhances organizational adaptability and competitive advantage.

The positive relationship between technology adoption and organizational performance
demonstrates that digital and technological initiatives are vital to sustaining operational excellence.
In line with (Texeira-Quiros et al., 2022) and (Zeb et al., 2020), this study reinforces that innovation,
when coupled with efficient technology adoption, fosters superior process and market performance.
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These findings suggest that innovation in banking—especially in traditional, bureaucratic
institutions—requires a balanced approach that integrates closed innovation for operational control
and selective open innovation for learning and adaptation. In environments with regulatory
constraints, closed innovation may serve as a safer and more feasible strategy for enhancing
technological capabilities.

In conclusion, innovation—particularly closed innovation—plays a pivotal role in strengthening
technological capabilities and improving organizational performance. By cultivating both internal
innovation structures and adaptive technological systems, banks and similar service organizations
can achieve higher efficiency, customer satisfaction, and long-term competitiveness.
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