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Abstract
This paper discusses a modular business model approach in the public smart city context. Up to
date, the implementation of smart city business models has been challenging due to the
complexity and fragmentation of the created models. This study aims at contributing to research
by introducing a modular and simpler business model approach for smart cities.
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Introduction
Digitalization has brought about new opportunities for cities to become smarter – or smart cities
(Diaz-Diaz et al., 2017) – giving rise to the idea that business model thinking could be given a role
in the field of city development. For example, numerous cities have made available a myriad of
digital services to their inhabitants, and with the introduction of each service they have been
forced to think about the business model by which they offer the services. However, many of the
created business models appear at the same time as complex and fragmented, making it hard for
the users to understand them. Hence, it has become challenging for city representatives to see the
full benefits that digitalization and smart city development could bring to their cities.

In parallel, public sector financial crisis and municipal bankruptcies are influencing cities (Belissent,
2010), meaning that the city representatives find themselves busier than ever doing their normal
everyday work. In this kind of city context, there is a need for simpler and modular business model
approach to be applied in the city governance to reach the economic and political goals of the city.

The ongoing smart city development is one of the biggest challenges that our society is facing
(Brutti et al. 2019). This is also reflected in the increasing number of smart city business model



literature, combined, e.g., with themes such as smart energy, smart health, and smart traffic.
Despite the constantly increasing number of smart city research, there is no widely accepted
conceptualization of the smart city. One of the most well-known smart city conceptualizations is
the “smart city wheel”, and its six dimensions created by Cohen (2013) who addresses the
dimensions of governance, economy, mobility, environment, living, and people in smart cities.

According to Kuk and Jansen (2011), successful business model implementation requires solid and
relevant architecture. As a product, and as a strategy of organizational design, modularity provides
a way to easily understand how complex relationships can be governed (Brusoni et al. 2007). Based
on the above discussion, we find it relevant to take a closer look at the business model  related
opportunities, values, and advantages (e.g. Amit & Zott, 2001; Teece 2010) in the smart  city
context especially from the modularity perspective. This paper explores modularity as a basis  for a
simpler business model approach in the field of city governance. Specifically, we aim to  answer the
following question: How to reduce the complexity of the business models in the smart  city by using
modular business model thinking?

Approach
This conceptual paper builds on a literature review for which we selected a topically relevant set of
papers about business models, smart cities, and modularity. This review was performed in February
2020, and it contains outcomes from articles that were published until that point.

Business model approach
The business model can be defined as the content, structure and governance transactions made
inside an organization, supporting the organization's value creation, delivery and capture (e.g. Zott
& Amit, 2010). In cities, a particular business model describes the architecture or design for value
creation, delivery, and capture mechanisms it employs, even though there is no widely accepted
definition or conceptualization of the business model for the city context (Teece 2010). A business
model can act as a tool to align economic value creation, technology development (Glova et al.
2014; Iivari 2016) and can provide a holistic view on modularity and its consequences along the
value creation system (Schön 2012) in the smart city context.

In the city context, the business model approach and its anchoring concepts provide a new
perspective to a city organization’s strategic thinking as it supports planning and implementation
of change (Bridgeland & Zahavi, 2009, p.25). The three anchoring concepts of the business model
include opportunity, value, and advantage (e.g. Amit & Zott, 2001; Teece 2010). These concepts
are also related to each other. An opportunity can be defined as something positive to be reached
(Holm et al., 2015), and it is dependent on the external context.

Therefore, the business model can be seen as a source of value creation and capture (Amit & Zott,
2001). Value creation can be a source of competitive advantage, and competitive advantages are
needed for an organization to become and remain competitive (Casadeus-Masanell & Ricart,
2010). Competitive advantage can be seen as an ability to create greater value for organizations,
shareholders, and stakeholders, and thus, it gives a competitive edge related to competitors



(Iivari, 2016). In addition, scalability, replicability (e.g. Giesen et al., 2010), and sustainability (e.g.
Evans et al., 2017) are important outcomes of the business model.

Smart city context
One of the most well-known smart city definitions, Cohen’s (2013) smart city wheel, includes six
dimensions: governance, economy, mobility, environment, living, and people. Smart governance
denotes the modernization of city administration by open data and public investment in a
transparent way (Buhalis and Amaranggana 2014). The linkage between all these dimensions is
the use of ICT, and it is also seen as the factor that makes a city smart (Brutti et al. 2019). In the
wheel, governance implies participation, transparent governance structures, and decision-making.

Smart environment is related to energy optimization that leads to sustainable management of
available resources. Mobility refers to accessibility within the city as well as outside the city and
availability of modern transportation systems, but also sustainable resource management.
Economy, in turn, denotes the implementation of economic strategies based around digital
technology, new innovations, and flexibility. This means that people are linked to the qualification
level of city’s human capital in terms of creativity, flexibility, and education. Finally, living involves
the quality of life which is measured in terms of healthy environment, social cohesion, tourist
attraction and availability of cultural and educational services (Ruohomaa et al., 2019; Buhalis and
Amaranggana 2014 according to Baudouin 2012).

Cities have numerous heterogeneous solutions related to one smart city dimension (governance,
economy, mobility, environment, living, and people), and none of these solutions are interacting or
communicating with the other similar solutions or with the other city stakeholders in the different
department (Brutti et al. 2019). Cities also lack horizontal interaction and communication between
the city administration (Brutti et al. 2019). Thus, cities seem to be formed from many self-
consistent silos. In the research community, there is a common understanding that there is an
urgent need for smart city development because of increasing urbanization, technological
development, and environmental challenges (Kunttu 2019). Thus, we address smart city as a
research context that binds together government, technology, and society, meaning the smart city
development is not just about technological development, but it requires also a new way of
thinking (Ruohomaa et al., 2019) and governing of cities.

Modularity and business models
According to Baldwin and Clark (1997), modularity means “building a complex product or process
from smaller subsystems that can be designed independently yet function together as a whole”. On
the other words, modularity is “a very general set of principles for managing complexity” (Langlois,
1999). In practice and as its simplest, modularity means the reduction of independencies between
modules to a minimum, and at the same time increasing the interdependence within modules  (e.g.
Schön, 2012). Thus, when the complexity of modern technology is ever-increasing,  modularity
becomes more and more important not just in the context of technological design but  also in the
context of organizational design (Langlois, 1999).

The benefits of modular systems are related to increasing efficiency and simplifying the



management, and modularity can be seen even as a new paradigm how to design processes and
organizations (e.g. Baldwin & Clark, 1997). The business model modularity enhances the
organization's strategic flexibility, and hence, we use the concept of modularity when designing a
simpler business model approach for smart cities (Gärtner & Schön, 2016). This argument is based
on the assumption that modular business models in the smart city context should be scalable,
replicable, and sustainable, and these denominators can be regarded also as an important
outcome of smart city governance.

Key insights

Modular Smart City Business Model = SimpliCity
Technological development and digitalization drives both business model and smart city
development, creating a sharing economy that is based on open business models (Perätalo &
Ahokangas, 2018). In this paper, we want to take a closer look at a bike-sharing service the
number of which have increased at an astonishing speed worldwide. Through this example, we
introduce a new modular business model approach for the cities. We call this a “simplicity
approach.”

The simplicity approach is based on the three anchoring concepts, and three important outcomes
of the business model, combined with the six smart city dimensions. The business model related
concepts – opportunity, value, and advantage - are presented in the vertical axis of the model, and
the six smart city dimensions – economy, mobility, environment, living, people, governance – are
presented in the horizontal axis. The model is depicted in figure 1. below.



Figure 1. Simplicity approach applied to smart cities’ bike-sharing service.

The model shows how the opportunities, values, and advantages of different smart city
dimensions are linked together, and how they complement and strengthen each other when city
governance appliers a modular approach. Furthermore, we think that the governance dimension
of the smart city should scale opportunities, sustain values, and replicate advantages across all
dimension of the smart city. Through the modular business model approach, a city can get a
unified understanding of its different opportunities explored, values created and captured, and
advantages replicated when it comes to different services, but also see how the siloed smart cities
can develop their functions while also lowering its silos at the same time. We argue that the
smarter the city is the simpler it should be to govern.

Discussion and conclusions
Smart city initiatives are important, but hard to implement. City governance is at its simplest
moderating between different issues and deciding what to do. Practices of governance influence
the way of how our society is organized and steered. They comprise also private resources and
associated practices and choices as well as collective actions of the society. Today, the attention of
governance is on the issues and politics of the urban development, and urban governance is under
high pressure to deal with issues from macro-dilemmas to micro-dilemmas. It is often seen that
governance is under-performing to deliver value, or too expensive for the citizens. Thus, it is highly
relevant to seek for improvement. Effective governance must recognize and handle traditional
modes of economic activity, but also new modes of sharing economy. These new modes create
new public value when they enable others to participate in opportunity recognition, value co
creation, and gaining competitive advantage.
The modular business model approach in smart cities creates value for all city entities and
stakeholders, also for businesses, when different pieces of knowledge and skills are brought
together via lowering the boundaries of different siloes in a city. In conclusion, both the business
model and smart city concepts and their dimensions are multi-faceted. Modularity can provide a
new way to approach and understand smart city business models and their practical implications.
Until now, academic research has not widely addressed how smart cities could utilize the business
model approach in their development (Díaz-Díaz et al., 2017), thus, this short paper provides some
preliminary thoughts on how the modular business model thinking could work in smart cities.
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