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The proliferation of Information and Communication
Technologies (ICT) has profoundly shaped the information
society and exerted a direct influence on regional economic
growth and the development of knowledge-based
economies. This study employs Qualitative Comparative
Analysis (QCA) to conduct a comparative analysis of the
effects of ICT on the growth of knowledge-based firms at
the regional level, aiming to identify necessary and
sufficient conditions. Eleven ICT indicators were used as
conditions, and the number of knowledge-based firms
served as the outcome.

Findings indicate that adult literacy rates (15 years and
above), fixed-line telephone subscriptions per 100
inhabitants, and fixed broadband subscriptions per 100
inhabitants demonstrated the highest consistency scores
(0.98, 0.95, and 0.94, respectively) and exhibited the most
substantial impact on the growth of knowledge-based
firms. Consequently, access to telephone lines, broadband
internet, and increased adult literacy levels are deemed as
critical factors for fostering knowledge-based economies.

Rbbani, T., & Mirzaei, H. (2024). Quantifying the Impact of ICT Development Indicators on
Regional Knowledge-Based Economies: A Comparative Analysis. Geographical planning of space
quarterly journal, 14 (3), 1-20.

4. http://doi.org/10.30488/gps.2024.470375.3768

© The Author (s) Publisher: Golestan University Press
BY_NC This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/).




Geographical planning of space quarterly journal, 14 (3), 2024

Extended Abstract

Introduction

Information and Communication
Technology (ICT) has demonstrated
remarkable  flexibility in  fostering

entrepreneurship and the growth of
knowledge-based firms, thanks to its
diverse features and capabilities. The link
between innovation, entrepreneurship, and
ICT, along with its catalytic role in
facilitating social and economic growth, is
now well-established. The World Bank
considers ICT as one of the four pillars of
knowledge-based economies. This study
investigates the impact of ICT indicators on
the growth of regional knowledge-based
economies in Iran.

Methodology

This research employs a qualitative
comparative analysis (QCA) method. This
method is grounded in the observation and
understanding  of  similarities  and
differences among cases and has been
widely adopted in business, management,
and organizational studies. QCA can also
serve as a strategic approach to transcend
the  traditional  dichotomy  between
guantitative and qualitative traditions
within the broader field of science,
technology, and innovation (STI). In the
current study, the input data for the QCA
model includes: 1) Conditions: the status of
ICT indicators in provinces across three
dimensions (access, usage, and skills); 2)
Outcomes: the number of knowledge-based
firms per capita; and 3) Cases: 31 Iranian
provinces. After collecting data on ICT
indicators and the number of knowledge-
based firms in each province, the indicators
were standardized on a 0-1 scale, and the
data were scaled. Subsequently, the
membership of each province in each set
(causes and outcomes) was determined, and
the data were analyzed.

Results and discussion

In qualitative comparative analysis (QCA),
consistency and coverage measures are
used to identify the necessary conditions for
an outcome. Consistency refers to the
proportion of cases that fit a given causal
configuration. In the first stage of our

analysis, considering 31 provinces as cases,
the consistency score of none of the
solutions exceeded 0.75. Only Tehran
province was identified as a successful
case. Given that a consistency score above
0.75 is a minimum requirement for a
solution to be considered valid in QCA, the
model was reconstructed and re-run.
Accordingly, Tehran province, as an outlier
due to its concentration of knowledge-based
firms as the capital, was excluded from the
cases, and the standardization process was
repeated. The results of the second stage
(for 30 provinces) showed that three
factors: adult literacy rate (15 years and
above), fixed-line telephone subscriptions
per 100 inhabitants, and fixed broadband
subscriptions per 100 inhabitants, achieved
the highest consistency scores of 0.98, 0.95,
and 0.94, respectively. In contrast, the
factors of international internet bandwidth
per internet user in bits per second (0.48),
net enrollment rate for secondary education
(0.56), and net enrollment rate for upper
secondary education (0.56) had the lowest
consistency scores.

Conclusion

The complexity of science, technology, and
innovation policy, and the development of
knowledge-based economies, al ows for a
variety of policy combinations to be
presented to decision-makers. It is unlikely
that a single combination or cause can be
universal y applied to achieve success. In
other words, there may be various
combinations of conditions that lead to the
growth  of  knowledge-based  firms.
Identifying these causal combinations
enables policymakers to select different
experimental ~ processes and  policy

mechanisms.
While the impact of communication on the
development of knowledge-based

economies is widely acknowledged, the
changing role and nature of communication
devices, such as mobile phones, can
redefine their place in the new world.
Landline telephones, as the oldest
communication tool, now provide internet
access in addition to voice communication.
In Iran, due to the lower cost of this type of
internet compared to other methods of
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internet access, it plays a significant role in
facilitating online businesses,
entrepreneurship, and the activities of
knowledge-based firms. The availability of
affordable landline internet, in addition to
its direct effects on knowledge-based
activities, has secondary impacts on factors
influencing the growth of knowledge-based
firms.

According to the results of this study,
among the ICT indicators, fixed-line
telephone subscriptions, fixed broadband
subscriptions, and adult literacy rates have
the most significant impact on the growth
of knowledge-based firms in Iranian
provinces. Therefore, to achieve the growth
of knowledge-based firms, none of the ICT
dimensions alone can be a necessary and
sufficient cause. Rather, the simultaneous
development of indicators in al three
dimensions: ICT access, ICT usage, and
ICT skills, is necessary to achieve this goal.
The findings of Gomez and Lopez (2022)
also show that the importance and impact of
different ICT indicators on entrepreneurial
activities are not equal. Based on the
findings of this research, it is recommended
that ICT policymakers and economic
policymakers prioritize the simultaneous
improvement of al ICT indicators.
Alongside increasing access to ICT, they
should also improve skill-based and usage-
based indicators.
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