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ICT businesses are the cornerstone of smart city development. Indeed, despite the need to
pay close attention to the development of ICT businesses and smart cities, there is still no
clear model to ensure the integration of these two categories at the enterprise level and
business environment. Therefore, the purpose of this study is to provide a model that
explains the possibility of value creation of ICT businesses in proportion to the level of
intellectual maturity of the city. For this purpose, in the present research, the methodology
of design science was used to design the model for selecting ICT businesses appropriate to
the level of maturity of the smart city. In this regard, first, the business model and smart
city maturity models were examined and then the business canvas and the IDC model were
selected as the selected models, respectively. Then, the conceptual model of the research
was designed based on the SWOT matrix structure, so that the business canvas was
considered as the internal factors of the matrix and the combination of the IDC model and
CIMI index as the external factors of the matrix. Finally, a conceptual model for the study
was implemented and based on its application, considerations were extracted. According

Keywords: to the results, the business managers should choose an environment that suits their
Business model, ICT business needs appropriate to their proposed model. Moreover, urban managers and
businesses, Smart city, policymakers can use the proposed model to guide firms and institutions in line with the
Maturity level. policies and goals of the smart city development.
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Extended abstract

1. Introduction

Along with the pervasive penetration of the
Internet in the world and the dramatic
development of ICT-based industries and
businesses, a new concept called smart city
has been introduced (Lee et al., 2013). A smart
city is a city that maximizes the quality of life
of its citizens and achieves economic
development by making the most of
information and communication technology
and relying on ICT businesses (Kobayashi &
Ikaruga,  2015). Accordingly, in the
development of cities, traditional cities are
gradually transformed, giving way to
technology-oriented and smart cities that
define their economic activities according to
science and the application of knowledge
(Marsal-Llacuna & Segal, 2016). In this regard,
the need to identify and implement smart
solutions is increasing daily with the rapid
growth of cities and the expansion of
urbanization. According to previous studies,
the development of ICT-based businesses and
the expansion of urbanization are coevolving
(Townsend, 2013), i.e., these two provide
mutual benefits. As cities expand, the need for
smart ICT-based solutions increases. At the
same time, the implementation of ICT-based
solutions encourages more people to move
toward urban life and also reduces the
challenges of urban development. Accordingly,
ICT businesses play a key role in urban
planning (Bifulco et al., 2016).

A review of urban development trends
around the world shows that various projects
have begun throughout the world to create
smart cities. However, according to credible
reports, Iran's position in the development of
smart cities based on ICT businesses is not
very favorable. Hence, according to the
evaluation of the IESE Business School, Tehran
(Capital of Iran) is ranked 177" among the smart
cities studied. Iran also ranks 9" among nine
Middle Eastern countries with at least one
smart city (IESE, 2016). Accordingly, although
Iran is recognized as one of the powers in the
field of smart cities in the region, many
countries in the region have surpassed Iran. In
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this regard, an overview of the measures taken
in the country in the field of smart cities shows
the need to address this issue at the national
level. However, the development of smart
cities must be done according to their
contextual considerations. As a result, the
same pattern cannot be generalized to all
cities. Therefore, the development of a
mechanism for a correct analysis of the
current situation of ICT businesses is
necessary to identify development
opportunities according to the maturity of
smart cities. In this regard, the present study,
using the methodology of design science,
identifies value-based ICT businesses based on
the modeling of the best experiences in the
field of smart cities.

2. Research methodology

Different frameworks have been presented for
the implementation of design science
methodology. Accordingly, by adopting the 5-
step framework of Oates (2006) and Vaishnavi
& Kuechler (2004) to the present research
problem, the following steps have been
designed to implement the research:

- Awareness:  Identifying  business
models and smart city maturity models

- Suggestion: Selecting the appropriate
business model and the suitable smart
city maturity model

- Development: Designing a conceptual
research model

- Evaluation: Implementing the
conceptual model of research in a case
study

- Conclusion: Reviewing the research
model, explaining the findings of the
case study, explaining the limitations
of the research, and making
suggestions for future research

3. Conceptual Model

Reviewing the literature, canvas business
model (Osterwalder, 2004), STOF model
(Bouwman et al., 2008), VISOR model (El Sawy
& Pereira, 2013), and value mapping tool
(Bocken et al, 2013) were identified and
reviewed. According to the characteristics of
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the business models, the business model
canvas has been selected as a suitable model
for the present study. However, another
version of the business model canvas (for
public and non-profit  organizations)
(Osterwalder & Pigneur, 2010) has been used
specifically to take into account social and
environmental benefits and costs. This model
describes the logic of business income in the
form of ten components: 1. target customers, 2.
value proposition, 3. channels, 4. customer
relations, 5. revenue streams, 6. key resources,
7. key activities, 8. key partners, 9. cost
structure, and 10. social and environmental
costs.

Then, based on the literature review, 9
smart city maturity models were identified and
reviewed. First, the models that have been
designed on a case-by-case basis or have
examined the smart cities with an incomplete
approach have been removed, and based on
this, three models, IDC (Clarke, 2013), Br-
SCMM (Afonso et al., 2015), and SO -SCMM
(Sustainability Outlook, 2014) were selected.
Then, these models were evaluated with the
design principles framework (Poppelbufd &
Roglinger, 2011), and finally, the IDC model was
selected. The dimensions of the IDC model are
1. strategy dimension, 2. culture dimension, 3.
process dimension, 4. technology dimension,
and 5. data dimension. However, due to the
non-publication of IDC index data, the
combination of this index with the CIMI index
is used to implement the model. The CIMI
index considers the following factors: 1. human
capital, 2. social cohesion, 3. economy, 4.
governance, 5. environment, 6. dynamics and
transportation, 7. wurban planning, 8.
international planning, and 9. technology.

The two models are then combined using
the well-known SWOT framework. Based on
this, the business model canvas is used to
evaluate the internal factors (business status
and considerations related to its performance
and value creation for target customers), and
the IDC smart cities maturity model is used to
evaluate the external factors (environmental
factors affecting business and business
interaction on environmental factors). The
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outcome of these two models, using the SWOT
strategic decision-making approach, makes it
possible to prioritize and decide on the
implementation of ICT-based solutions in
smart cities.

Furthermore, considering that wurban
intelligence assessment data are not calculated
for Iranian cities, Turkey was selected due to
its similarity to Iran with two smart cities in the
global indicators (Ankara and Istanbul). On the
other hand, Wallex exchange was selected for
the study. Based on this, it was found that the
understudy company has a mediocre business
model and the two cities have an inappropriate
level of maturity. However, in evaluating the
cities, it is necessary to pay attention to the
fact that the current indicators have been
designed according to the future potential of
smart city development; therefore, the
placement of the cities at low and medium
levels is somehow inevitable.

4. Conclusions

The framework for selecting the ICT
businesses based on the maturity level of the
smart cities was the central goal of the present
study. The model, which is based on the SWOT
matrix, helps investors, corporate executives,
smart city managers, and other stakeholders to
select the right business ideas based on a
review of their distinct business models, as
well as ideas appropriate to the current
maturity level of the smart city.

There are always limitations in providing
scientific frameworks and conceptual models
based on design science methodology. One of
the most important limitations of this
approach is the lack of a proper and conclusive
proof method. Another limitation of the
present study is the non-publication of smart
city maturity model assessment data. Non-
publication of the data ranking of the main
cities of Iran was another limitation of the
present study, which led to a case study in
Turkey.

Given the limitations of the research, the
consideration of the existing gaps in the
evaluation of ICT businesses according to the
maturity level of the smart city is suggested,
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especially using new and updated sources.
Given that maturity assessment models are
highly dependent on the context in which they
are presented, it is critical to provide a model
that can assess maturity in all countries. The
next point is to emphasize the existing gaps
and try to access the assessment data of smart
city maturity levels throughout the world.
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