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Abstract In the last years, the concept of “smart city” has been the subject of
increasing attention in urban planning and governance due to the sustainability chal-
lenges and great technological advancements. Although the relevant literature high-
lights those smart cities can create a fertile environment to drive innovation from a
technological, managerial and organizational, and policy point of view how smart
cities function, in terms of their value chain and in light of sustainability and circu-
larity is still an open question. Based on these considerations, this work aims to
investigate how smart cities deliver value by combining environmental, societal, and
financial priorities to re-imagine their core business models and shift the boundaries
of urban competition in light of circular economy principles. To reach this goal, the
tool Sustainable Business Model Innovation Canvas has been applied in the urban
context with the aim to create and leverage an environmental and societal surplus
in light of circularity in the smart city framework. Preliminary results shed light on
new vistas on the future and new challenges of smart cities particularly relevant for
facing the current complexity of the economy, social, and environmental changes.
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1 Introduction

The concept of a “smart city” has been the subject of increasing attention in urban
planning and governance due to the sustainability challenges and great technological
advancements [5, 12, 17, 25]. Cities and metropolitan areas account for about 60%
of Gross Domestic Product, but they are also responsible for 70% of CO2 emissions
and more than 60% of resource use. As part of this transition towards sustainability,
the development of smart cities includes creating circular cities with a focus on the
well-being of the entire ecosystem.
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Although the relevant literature highlights that smart cities can create a fertile
environment to drive innovation, how smart cities function, in terms of their value
chain, in order to support sustainability and circularity is still an open question. Based
on these considerations, this work aims to investigate how smart cities deliver value
by combining environmental, societal, and financial priorities to re-imagine their core
business models and shift the boundaries of urban competition in favor of circular
approaches. This paper, thus, tries to answer the following research question: “How
do smart cities shape their business models for combining environmental, societal,
and financial priorities in favor of circular approaches?”. To reach this goal, the
tool Sustainable Business Model Innovation Canvas has been applied in the urban
context.

This paper is structured as follows: Sect. 2 frames smart cities as a driver of
innovation for sustainability and circularity; Sect. 3 introduces the methodological
approach based on an application of the Sustainable Business Model Innovation
Canvas; Sect. 4 regards the results; Sect. 5 lists main implications and it also draws
conclusions and directions for future research.

2 Literature Review

The concept of “smart city” has been deeply investigated in urban planning and
governance [10, 17, 26, 27]. As broadly discusses by the consolidated literature, a
smart city can be defined as a conceptual framework that combines key components
such as technology (infrastructures of hardware and software), people (creativity,
diversity, and education), and institutions (governance and policy) [17].

The ICT infrastructure is related to numerous emerging and streamline technolo-
gies, such as the Internet of Things (or IoT) and Big Data, together with cognitive
computing, advanced analytics and business intelligence, 5G networks, anticipatory
and context-aware computing and advanced distributed data warehouse platforms,
which serve as enablers of sophisticated smart city services [9, 12, 14, 20, 28]. The
technological evolutionmakes it possible to gather and analyse data acrossmachines,
enabling faster, more flexible, and more efficient processes to produce higher-quality
urban services [12, 13, 15, 28].

Smart cities have also emerged as a possible solution to sustainability problems
deriving from rapid urbanization, climate change, and population growth [4, 24].
Environmentally oriented definitions, thanks to digital technologies based on plat-
forms and applications which enable the analysis, monitoring, and optimization of
urban physical systems (energy, water, waste, transportation, mobility, consumption,
and others), can be used to improve the use of resources and decrease emissions.
For the right monitoring of these assets, the key tool is the sensor network and the
Internet of Things technologies, able to connect the data from sensors to the virtual
context [1, 3]. In line with the concept of CE, defined by Pietro-Sandoval et al. [21],
more attention is devoted to the implementation of circular principles to decouple
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Fig. 1 Circular Economy
approaches in smart city.
Source Authors’ elaboration

economic growth in cities from primary resource extraction through reuse, repair,
and recycling [16].

In fact, CE principles can determine an urban revolution; they sustain the adoption
of sustainable inputs (renewable sources, reuse, recycling), an extension of the useful
life of assets and products, adoption of sharing economy initiatives, product as a
service, enhancement of the end of life of goods (re-cycling, reuse, upcycling), and
monitoring of real-time data through platforms (as shown in Fig. 1). In particular,
recent debate has highlighted the need to explore the relation of smart, sustainable,
and circular cities more systematically, focusing on practical applications—such as
the BusinessModel tool—that could enable a deeper understanding of the considered
domain [28].

3 Methodology

With the aim to describe how smart cities function, in terms of their value chain,
for contributing to sustainability and circularity, the Business Models’ (BMs) [19]
have been investigated. Several business model frameworks have been proposed in
the literature, as highlighted by [11]. However, rising environmental evolutions have
led to the development of Business Model Innovation (BMI) which is defined as a
novel way of creating, delivering, and capturing value, which is achieved through a
change of one or multiple components in the business model [18].
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Fig. 2 Sustainable and circular business models. Source Geissdoerfer et al. [7]

As CE and sustainability have gained greater attention from governments,
industry, and academia, a variety of BMI approaches have been proposed to suit
the CE and sustainability principles [2, 7], as shown in Fig. 2. In this context, the
alternative concept of the sustainable business model (SBM) has been broadly inves-
tigated due to its potential to bring a competitive advantage to organizations by
boosting the conventional business models with the aim to meet the sustainable
development while maintaining productivity and profitability [23]. Circular business
models (CBM), similar to sustainable business models, aim to create, capture, and
deliver value to improve resource efficiency by extending the lifespan of products
and parts that thereby realizes environmental, social, and economic benefits [22].

In the smart city context, designing business models is essential to systematically
assess the most relevant aspects of investment propositions stimulating and fostering
communication and engagement of relevant stakeholderswho could potentially liaise
the replication on large-scale of smart cities solutions. Some studies on sustainable
business models for smart city have been carried out by applying the tool of Business
Model Canvas [6, 8], however further research efforts are needed for following the
principles of the CE.

4 Results and Discussion

In order to answer to the research question, Sustainable Business Model for smart
city in light of CE practices has been proposed [22] (Fig. 3).

In the case of the SBM, the key partners include all the target users, involved
in the network of the smart city ecosystem, for which the value in terms of CE is
created and whose needs are addressed through a smart city project. Network can
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Fig. 3 SustainableBusinessModel for smart city in light of circularity. SourceAuthors’ elaboration
from Giourka et al. [8], Reim et al. [22] and Basile et al. [2]

include community, business and research organizations, decision-making bodies
(government), and nonprofit organizations [8, 22].

The key activities regard the management and delivery of activities by actors
involved in the smart city context. The focus is mainly on activities essential
to transition to CE aimed at promoting more innovation based on the reuse and
recycling approach, resource flow through ICT platforms, and sustainable energy
reinforcement.

The key resources refer to physical assets (which include buildings, energy grid,
public transportation vehicles and systems, wireless networks, waste management
systems, etc.), human assets (which can consist of the political will toward circularity
within smart cities, the creation of a culture of innovation and sustainability between
citizens), intellectual assets (which include patents and legal, regulatory frameworks
aimed to support circularity and sustainability initiatives), and financial assets (which
include access to capital and subsidies and tax incentives to realize smart solutions)
[8, 22].

The value proposition consists of smart city initiatives in terms of CE principles
that address the critical need to rapidly reduce emissions and curb climate change.
From the perspective of citizens, smart city projects can reduce energy bills and
improve air quality. Different value propositions can be derived from the various
areas of smart cities, such as mobility, safety, health, energy, water, waste, economic
development, housing, and community engagement [8, 22].
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The customer relationship regards relationships that should be established for
enabling continuous co-creation practices between actors involved in the smart city
ecosystem aimed at reaching sustainable development and circularity [8, 22].

The channels regard both physical (design of circular flows, availability of infras-
tructure) and technological asset (the digital infrastructure required for enabling the
smart city applications).

The customers regard the high potential and need towork on creating newmarkets.
It is important to carefully consider customer needs and market requirements and to
adapt products and services to the potential customers in smart city.

The cost structure is related to the key resources and activities required to imple-
ment smart city solutions such as fixed costs, i.e., salaries, rents, IoT sensor installa-
tion process and services, network/grid infrastructure, technology installations, land,
or costs that vary based on incentives or rewards provided to end-users. The SC-BMC
helps to identify public and private funding and to facilitate collaboration between
multiple actors. Economies of scale can also provide a cost advantage in the case of
large-scale implementation of solutions, causing the average cost of investment to
decrease as output increases (e.g., sensors recognizing free parking spaces).

CE initiatives in the smart city can offer many opportunities for new revenue
streams for companies. Seeking and obtaining government grants is an important
activity to increase the revenue stream. However, companies must demonstrate that
CE-related products and services are profitable. Upgrading infrastructure, and tech-
nologies and opening up public city data can create new value chains and opportu-
nities in a sustainable way. For example, revenues for private actors can come from
user fees (i.e., end users pay for units of energy from renewable sources), or from
loans/rents/leases (i.e., granting an investor trade excess energy produced by the PV
systems on buildings for a fixed period in return for a fee).

Ecosocial costs refer to the urban operations which have the potential to impact
on the environment. In this case, ecosocial costs may be related to bio-physical
measures such as CO2 e emissions, ecosystem impacts, natural resource depletion,
human health, political perspectives, non-developmental areas, and pollution.

Ecosocial benefits, on the other hand, allow for better understanding where
the organisation’s biggest environmental impacts lie within the BM and provide
insights for where the organization may focus on creating environmentally-oriented
innovations.

5 Conclusions

Nowadays, cities need to provide for themajority of theworld’s citizenswhile rapidly
decreasing environmental impact and taking up the challenge of circularity.

This work aims to, by applying the managerial tool of the Sustainable Business
Model, highlight the smart city potentialities related to circular economypractices.As
a result, the value proposition that emerged consists of smart city initiatives based
on circular economy principles which respond to the need of improving resource
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efficiency, reducing emissions, and containing climate change for realizing environ-
mental, social, and economic benefits. Smart cities, therefore, have the opportunity
to drive circular economies by encouraging the use of renewable energy, energy
saving, sustainable consumption and production, sustainable transportation, conser-
vation of natural resources, and sustainable waste management [21]. Such policies—
useful for building resilience in the urban context—are also promoted by Sustainable
Development Goal 11 of the 2030 Agenda.

However, thework provides initial understandings that pave theway for additional
studies for a deeper understanding of the issue. In this sense, the partial nature of the
research does not allow us to generalize, although the insights from this preliminary
exploratory study may offer a useful stimulus for future qualitative studies.
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