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Abstract

Objectives: With the rapid expansion of smart city initiatives, municipal
employees' productivity challenges have become a critical, organizational,
and service delivery issue. This study aimed to design an integrated model
of transformational leadership, smart city technologies, and organizational
ergonomics to enhance the efficiency and performance of municipal
employees in smart cities.

Methods: This mixed-methods study consisted of qualitative and
quantitative phases. In the qualitative phase, in-depth interviews were
conducted with 18 elite experts and senior managers, and data were
analyzed using Braun and Clarke's six-phase thematic analysis (256 initial
codes, 41 sub-themes, 4 main themes). In the quantitative phase, the
conceptual model was tested through a researcher-developed
questionnaire administered to 238 employees from Tehran Municipality
District 8 (96.36% response rate). Data analysis was performed using PLS-
SEM in Smart PLS 4 software with 5000 bootstrap subsamples.

Results: Qualitative analysis identified 4 main themes, namely
transformational leadership, smart city technologies, organizational
ergonomics, and employee efficiency/performance. Quantitative results
demonstrated excellent model fit (R =0.78, Q =0.56, SRMR=0.051,
NFI=0.95). All three dimensions had significant positive effects on
efficiency. Moreover, transformational leadership exhibited the strongest
effect with a path coefficient of 0.46 (t=8.47, f =0.42), identified as the
primary predictor.

Conclusion: The integrated model of transformational leadership, smart city
technologies, and organizational ergonomics provides an effective
framework for analyzing and enhancing municipal employees' efficiency
in smart cities. This approach is expected to improve service efficiency and
citizen satisfaction. The findings underscore the need to shift from purely
technology-driven approaches to a systemic, human-centered perspective
integrating leadership, technology, and job design.
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Extended Abstract

Background and Objective

With the expansion of smart technologies, such as
artificial intelligence, the Internet of things (IoT), and
digital systems, municipalities are moving towards a
"Smart City" model. However, practical experience
shows that deploying advanced technologies without
considering the human and managerial dimensions does
not necessarily lead to sustainable improvement in
employee efficiency and performance. Transformational
leadership, as a modern approach to organizational
leadership, emphasizes inspiration, empowerment,
intellectual stimulation, and individualized
consideration, and can play a decisive role in the
effective adoption and utilization of smart technologies.
However, continuous employee interaction with digital
systems can lead to increased cognitive load and
technostress if the work environment is poorly designed.
Organizational ergonomics, a human-centered approach
that focuses on synchronizing human, technological,
and organizational components, serves as an
intermediary between leadership and technology.
Accordingly, this study aims to design and validate an
integrated model of municipal employees' efficiency
and performance based on transformational leadership,
smart city technologies, and organizational ergonomics.

Materials and Methods

This study used a mixed-methods approach with an
exploratory sequential design across two qualitative and
quantitative phases. In the qualitative phase, the main
goal was to identify the fundamental dimensions,
components, and relationships affecting the efficiency
and performance of municipal employees within the
context of smart city technologies. The research
population included academic experts and senior
managers of Tehran Municipality specializing in
transformational leadership, human resources, urban
technologies, and organizational ergonomics. Sampling
was conducted using purposive and snowball sampling
techniques, and theoretical saturation was achieved after
18 semi-structured in-depth interviews. The interviews
focused on the interaction between leadership and
technology, cognitive challenges arising from smart
systems, and the requirements for human-centered
design of urban work environments. Data were analyzed
using Braun and Clarke's six-phase thematic analysis
method in NVivo 14, yielding four main themes and 41
sub-themes that formed the core of the study's
conceptual model. In the quantitative phase, the
conceptual model was tested using a descriptive survey.
The statistical population included employees of District
8 of Tehran Municipality active in the field of
information technology and smart city technologies. The
required sample size was estimated to be 206 using
Cochran's formula. Considering potential attrition, 247
questionnaires were distributed, and 238 analyzable
questionnaires were ultimately collected. The data
collection instrument was a researcher-made
questionnaire based on the qualitative phase findings,
with content validity confirmed by a panel of experts
and reliability assessed using Cronbach's alpha and

composite reliability. Data were analyzed using partial
least squares structural equation modeling in Smart PLS
(version 4). First, the measurement model was examined
through Confirmatory Factor Analysis (CFA), and then
the structural model fit and hypothesis testing were
performed using 5000-iteration bootstrapping.

Results

The qualitative phase findings led to the identification of
four main dimensions that constitute the constructs of
the integrated model of municipal employees' efficiency
and performance: transformational leadership, smart
city technologies, organizational ergonomics, and
employee efficiency and performance. These
dimensions encompass components, including inspiring
and empowering employees, leveraging smart
technologies, ergonomic design of digital environments,
reducing cognitive load, promoting work-life balance,
and improving the quality of urban services. This
conceptual framework served as the basis for the
questionnaire design and the structural model for the
quantitative phase. In the quantitative phase, the CFA
results showed that the measurement model had a
desirable fit, and the reliability and
convergent/discriminant validity indices were within
acceptable ranges. After confirming the measurement
model, the structural model was estimated, and the
results indicated that all three predictor dimensions had
positive, significant effects on the composite construct
of '"employee efficiency and performance."
Transformational leadership was identified as the
strongest predictor, indicating that inspirational and
human-centered leadership plays a pivotal role in
activating the organization's technological and
ergonomic  capacities. Smart city technologies
significantly improved employee efficiency by
optimizing processes and reducing resource waste;
however, this effect is further enhanced when combined
with leadership and ergonomic design. Organizational
ergonomics, as a complementary and vital factor,
provided the ground for employees' focus and effective
performance by reducing cognitive load and
technostress. The overall results demonstrated that the
final model explained a significant portion of the
variance in employee efficiency and performance,
providing an integrated explanation of the systemic
interactions among leadership, technology, and human
factors.

Discussion

The research findings reveal that the efficiency and
performance of employees in smart municipalities are
not a one-dimensional, purely technological
phenomenon, but rather the result of a systemic
interaction among leadership, technology, and human
factors. The superiority of the effect of
transformational leadership suggests that the effective
adoption and utilization of smart technologies depend
more on the quality of leadership and management
style than on the level of technology itself. This
finding is consistent with previous studies
emphasizing the role of transformational leadership in




reducing resistance to change and increasing
employee motivation. Furthermore, the results showed
that smart city technologies, without attention to the
principles of organizational ergonomics, can
neutralize some of its benefits by increasing cognitive
load. Therefore, organizational ergonomics, as a
complementary and mediating variable, plays a crucial
role in converting technological capacities into actual
employee performance. These results highlight the
need to transition from a technology-centered to a
human-centered, integrated perspective in urban
management.

Conclusion

This study provides a comprehensive framework for
enhancing municipal employees' efficiency and
performance by presenting an integrated model based on
transformational leadership, smart city technologies,
and organizational ergonomics. The results indicate that
sustainable efficiency is achieved when smart
technologies are employed within a human-centered
context under transformational leadership. The
proposed model can serve as a practical roadmap for
urban managers to design smart work environments,
reduce technostress, improve employee performance,
and enhance the quality of urban services.
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