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Today, digital transformation is described as a modern struggle for survival against the threat of digital
disruption. Digital transformation is a process through which an organization evolves by
experimenting with new technologies, revising its current approaches to problem-solving, and
modifying its operational routines. To realize a digital transformation culture, it is essential to
thoroughly examine and address the barriers, challenges, and barriers associated with digital
disruption, the integration of emerging technologies, and the transformation of traditional work
environments, as overcoming these obstacles is necessary for a successful digital transformation. The
objective of this study is to design an interpretive structural model (ISM) of digital transformation
culture barriers with a contextual approach in the Water and Wastewater Company of Tehran
Province. This research is applied in terms of its objective and employs an exploratory mixed-method
approach. In the qualitative phase, thematic analysis was utilized, while the quantitative phase
employed interpretive structural modeling (ISM). The qualitative research population consisted of 14
experts, who were purposefully selected until data saturation was achieved. In the quantitative phase,
a sample of 234 managers was randomly selected. Data collection in the qualitative phase was
conducted through semi-structured in-depth interviews, while in the quantitative phase, a researcher-
developed questionnaire was used. In the quantitative stage, data analysis was performed using
descriptive statistics, confirmatory factor analysis, and interpretive structural modeling (ISM) based
on the opinions of 12 experts. After identifying the themes, the model of digital transformation culture
barriers was developed, and the relationships between factors were determined using interpretive
structural modeling (ISM). Additionally, the factors were analyzed based on their impact and
dependency using the MICMAC (Matrice d'lmpacts Croisés Multiplication Appliquée a un
Classement) diagram. The results indicate that digital competency and digital openness, with the
highest influence power, serve as the primary barriers and key barriers to the formation of a digital
transformation culture. The linking factors, including inadequate interactions and decision-making,
act as inhibiting elements in the system due to their prevalence. The factor of insufficient maturity is
located in the autonomous quadrant, while change management is influenced by other factors within
the system. Consequently, to establish and enhance a digital transformation culture, it is necessary to
review, modify, or eliminate these major barriers, as overcoming them is crucial for successful digital
transformation.

Keywords: Digital transformation culture, barriers, interpretive structural modeling, Water and
Wastewater Company of Tehran Province.
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Introduction

In the era of rapid technological advancements, digital transformation has become a critical
strategy for organizations aiming to survive and thrive amidst digital disruption. Digital transformation is
not merely about adopting new technologies but involves a comprehensive evolution of organizational
processes, problem-solving approaches, and operational routines. The integration of emerging
technologies and the transformation of traditional work environments are essential for achieving a
successful digital transformation culture. However, this process is fraught with challenges, including
digital disruption, resistance to change, and the need for cultural adaptation within organizations (Cantemir
etal., 2024; Lee & Lee, 2020).

The importance of digital transformation is further emphasized by the COVID-19 pandemic, which
accelerated the adoption of digital technologies across industries. Despite this acceleration, many
organizations still face significant barriers to digital transformation, such as a lack of digital literacy,
resistance to change, and insufficient infrastructure (Malik, 2024; Nasih, 2024). The success of digital
transformation initiatives heavily relies on addressing these barriers and fostering a culture that embraces
digital change (Gao, 2024; Hao et al., 2025).

Cultural factors play a pivotal role in the success of digital transformation. Organizational culture,
which encompasses shared values, beliefs, and practices, can either facilitate or hinder the adoption of
digital technologies. A digital transformation culture requires a shift from traditional, hierarchical
structures to more agile, collaborative, and innovation-driven environments (Bughin et al., 2017). This
cultural shift is particularly challenging in industries with deeply entrenched traditional practices, such as
the water and wastewater sector.

The Water and Wastewater Company of Tehran Province, as a key player in Iran's water industry,
faces unique challenges in its digital transformation journey. The company must navigate the complexities
of integrating digital technologies into its operations while addressing cultural and organizational barriers.
This study aims to design an Interpretive Structural Model (ISM) of digital transformation culture barriers
within the company, using a contextual approach to identify and analyze the key factors influencing its
digital transformation efforts.

Methods and Materials

This research employs an exploratory mixed-method approach, combining qualitative and
quantitative phases to achieve its objectives. The qualitative phase utilizes thematic analysis to identify
the key barriers of digital transformation culture, while the quantitative phase employs Interpretive
Structural Modeling (ISM) to analyze the relationships between these barriers.

In the qualitative phase, 14 experts with extensive experience in the water and wastewater industry
were purposively selected for in-depth, semi-structured interviews. Data saturation was achieved through
iterative interviews, and thematic analysis was conducted to identify the main themes and sub-themes
related to digital transformation culture barriers. The qualitative data were coded and categorized into six
main themes: insufficient maturity, low digital competency, digital openness, inadequate interactions,
decision-making, and change management.

The quantitative phase involved a sample of 234 managers from the Water and Wastewater
Company of Tehran Province, selected through simple random sampling. A researcher-developed
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questionnaire, based on the themes identified in the qualitative phase, was used to collect data. The data
were analyzed using descriptive statistics, confirmatory factor analysis, and ISM. The ISM approach was
used to determine the hierarchical relationships between the identified barriers and to develop a structural
model of digital transformation culture.

The ISM process involved several steps: identifying the key elements of digital transformation
culture barriers, creating a self-interaction structural matrix, forming initial and final reachability matrices,
determining the levels of each driver, and drawing the ISM model. Additionally, the MICMAC analysis
was conducted to classify the barriers based on their driving power and dependence.

Findings and Results

The findings of this study reveal six main barriers of digital transformation culture within the
Water and Wastewater Company of Tehran Province: insufficient maturity, low digital competency,
digital openness, inadequate interactions, decision-making, and change management. These barriers were
identified through thematic analysis and further analyzed using ISM to determine their interrelationships
and hierarchical structure.

The ISM model highlights the hierarchical levels of the barriers, with low digital competency and
digital openness emerging as the most influential factors at the highest level of the model. These two
barriers have the highest driving power and are considered the primary barriers to the formation of a digital
transformation culture. Inadequate interactions and decision-making are identified as linking factors that
inhibit the system due to their prevalence and interconnectedness. Insufficient maturity is located in the
autonomous quadrant, indicating its relatively low impact on the system, while change management is
influenced by other factors within the system.

The MICMAC analysis further classifies the barriers into four quadrants: autonomous, dependent,
linkage, and independent. The results show that insufficient maturity is an autonomous driver with weak
driving power and dependence. Change management is classified as a dependent driver, influenced by
other factors in the system. Inadequate interactions and decision-making are linkage barriers, with high
driving power and dependence, making them critical to the system's stability. Finally, low digital
competency and digital openness are independent barriers with high driving power and low dependence,
indicating their foundational role in shaping the digital transformation culture.

The ISM model and MICMAC analysis provide a comprehensive understanding of the
relationships between the barriers and their impact on the digital transformation culture. The model
suggests that addressing low digital competency and digital openness is crucial for overcoming the barriers
to digital transformation. Additionally, improving interactions and decision-making processes can help
create a more conducive environment for digital transformation.

Conclusion

The findings of this study underscore the importance of addressing cultural and organizational
barriers to digital transformation in the Water and Wastewater Company of Tehran Province. The ISM
model and MICMAC analysis reveal that low digital competency and digital openness are the most critical
barriers of digital transformation culture, with the highest driving power and influence on other factors.
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These findings align with previous research, which highlights the role of digital literacy and openness to
change in successful digital transformation initiatives.

The study also identifies inadequate interactions and decision-making as significant barriers to
digital transformation. These factors create bottlenecks in the system, hindering the flow of information
and slowing down decision-making processes. Addressing these issues requires a shift towards more
collaborative and transparent communication channels, as well as the adoption of data-driven decision-
making practices.

Insufficient maturity, while classified as an autonomous driver, still plays a role in the overall
system. Organizations with low maturity levels may struggle to adopt new technologies and processes,
leading to delays in digital transformation efforts. Change management, on the other hand, is influenced
by other factors in the system, suggesting that effective change management strategies must be integrated
with other digital transformation initiatives.

The results of this study have important implications for organizations seeking to implement digital
transformation. First, organizations must prioritize improving digital competency and fostering a culture
of digital openness. This can be achieved through targeted training programs, leadership support, and the
promotion of a growth mindset. Second, organizations should focus on enhancing interactions and
decision-making processes by leveraging digital tools and platforms that facilitate collaboration and
information sharing. Finally, organizations must address issues related to maturity and change
management by developing clear strategies and roadmaps for digital transformation.

In conclusion, this study provides valuable insights into the barriers of digital transformation
culture in the Water and Wastewater Company of Tehran Province. The ISM model and MICMAC
analysis offer a structured approach to understanding the complex relationships between these barriers
and their impact on digital transformation efforts. By addressing the key barriers identified in this study,
organizations can create a more conducive environment for digital transformation and achieve long-term
success in the digital age.
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