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 Executive summary  

This report is part of the Horizon 2020 Smart city project RESPONSE and has been redacted as part of the Task 

5.1: RESPONSE business Model for SMART approach, embracing circular economy principles and IoT generated 
data. Two deliverables are associated to Task 5.1: D5.1 Business models foreground & preliminary flows 

assessment (M9) and D5.2 Business models development & final flows assessment (M18).  

D5.1 Business models foreground & preliminary flows assessment is divided into two main parts, the business 

model foreground and the preliminary flow assessment parts, and reports objectives from each of the three 

task subtasks. The deliverable has the goal of:  

i) illustrating various types of BMs from literature and other EU projects (Subtask 5.1.2), in Section 

2.1,  

ii) building a new CANVAS framework with the addition of circularity and IoT generated data 

considerations (Subtask 5.1.3), in Section 2.2. 

iii) presents the development of a Business Model Canvas (BMC) framework tailored specifically for 

Smart City. A new canvas has been prepared including circular economy and IoT aspects. For the 

RESPONSE project the BMC framework proposed will assume the name of Smart City Circular 

Business Model (S2CBMC) tool. 

In Section 3 we have based our analysis of the energy, social and business flows on a previously developed 

methodology. This action is considered useful to prepare the ground for the development of the business 

models associated to each of the LH cities. The section introduces the reader to the use of E3Value tool. This 

tool shows graphically the relationships among the stakeholders.  

The outcomes of this deliverable will serve mainly as a basis for the remaining activities to be performed in 

Task 5.1 and that will be described in the deliverable D5.2.  At the same time both deliverable D5.1 and D5.2 

constitute the basis for the development of case specific BM in the two LH cities, respectively Dijon (Task 5.2) 

and Turku (Task 5.3). 
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7) Electronic Data 
Interchange 
(EDI) 

High level data access contracts. (2014).Valja et al. 
(2013) 

8) Service-Level-
Agreements 

High quality of service availability contracts. 

9) Alert services Services that offer pre-analysed information alerts. 

10) Co-creation Information co-creation and co-deployment 
services. 

11) Data mining Data mining and data-warehousing services. 

12) Product-as-a-
Service 

Services that enable product payment per-use 
instead of ownership. 

13) Information 
Service Provider 

Services that offer pre-analysed information. 

14) End-user 
involvement 

Crowd-sensing services 

15) Right-time 
Business 
Analysis and 
Decision making 

Real-time product monitoring services.  

16) Open data 
product and 
service creation 

Open data utilization for new products or services 

E2. Network ownership models 
17) Private Network installation and operation by a single 

private provider. 
 
 
 
Anthopoulos and 
Fitsilis (2013; 
2014b). Alcatel-
Lucent (2012) 

18) Exclusive Network installation with public procurement 
processes by a private contractor. 

19) Managed Constructor assigns private network management to 
a single operator. Various providers can rent the 
network and offer communication services. 

20) Open Various constructors can install and operate their 
private networks with procurement processes. 

21) Private A single constructor can install and operate its 
private network. 

E3. Web-based 
22) Content Provider Static and/or dynamic digital content provision 

services (i.e. for a product or an organization etc.). 
 
 
 
 
 
Janssen and Kuk 
(2011); Deakin 
(2011). Molinari 
(2012). Ferro and 
Osella (2013) 

23) Direct-to-
Customer 

Direct service provision (information, 
communications, or transactions) 

24) Value-net-
integrators 

Information collection, process, and deployment 
services, which focus on particular customer groups 
(i.e., businesses) 

25) Full-Service 
Provider (FSP) 

Organizations provide full services (collaborating 
with various segments or other organizations) 
directly or via allies owning customer relationships 

26) Infrastructure 
service provider 

Infrastructure rental or Product-as-a-Service (PaaS) 

27) Market Creation Demand and supply matching services (i.e., 
volunteer network structuring) 

28) Collaboration Tools provision for civic-engagement, decision 
making, crowd- sourcing etc. 

29) Virtual 
Communities 

Groups of common interests are structured and 
share content 

E4. E-commerce 
30) Value chain 

integration 
Productivity, efficiency, and accessibility increase  

 
Turban (2002); 
Yovanof and 
Hazapis 

31) Social networks Utilize social networks for promotion and selling 

32) Direct online 
marketing 

Online advertisements, newsletters, and campaigns 
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33) Digital malls Online marketplaces (2009).Walravens 
(2012) 
Ferro and Osella 
(2013) 

34) Information 
agents 

Information service providers 

35) Affiliate 
marketing 

Online advertisements 

36) Tendering Online spaces with tendering options 

37) Reverse 
auctioning 

Online spaces with reverse auctioning options 

38) Group 
purchasing 

Virtual communities with common purchase 
interests 

39) Customization Services for custom product or service design and 
deployment 

E5. Business model innovation 

40) Create business 
opportunities 

Smart facility offering to attract businesses Ferro and Osella 
(2013); Lindgren et 
al. (2010); 
Vilajosana et al. 
(2013) 

41) Smart city know-
how to other 
cities 

A city becomes a consultant to another Anthopoulos and 
Fitsilis(2013; 
2014b); 

42) Develop high 
speed networks 
and smart grids 
for energy 
management 

Network and smart-grid network installation Amarnath (2010); 
Lee et al (2010); 
Kohno et al. (2011); 
Mulligan and 
Olsson (2013) 

43) Develop new 
ideas for the 
urban space 

Urban space enhancement services Johnson et al. 
(2013); Ballesteros 
et al. (2015) 

44) City as a product Create cities from scratch Kohno et al. (2011); 
Alusi et al. (2011) 

45) Climate change 
management 

Solutions deployment for climate change monitoring 
and 
response 

Anthopoulos and 
Fitsilis (2014b); 

46) Develop 
standards for 
smart city 
solutions 

Standards’ development and deployment Anthopoulos and 
Fitsilis (2014b); 

47) Develop cloud 
services and 
open data 

Smart cloud service and open data provision Walravens (2012; 
2015); Ferro and 
Osella (2013); 
Kitchin (2014); 

48) Engage mayors 
internationally to 
preserve climate 
change and 
establish urban 
resilience. 

City alliances of common interest (i.e., ICLEI, 
European City Innovation Network etc.) 

Anthopoulos and 
Fitsilis (2014b); 

E6. Ownership business models 
49) Build Own 

Operate (BOO) 
The smart city planner independently builds the city 
infrastructure and delivers smart city services 

 
 
 
 
 
 
Amarnath (2010); 
Faktory (2014) 

50) Build Operate 
Manage (BOM) 

The smart city planner appoints a trusted partner to 
build the city infrastructure and provide smart city 
services for a specific period 

51) Build-operate-
transfer (BOT) 

The smart city planner appoints a trusted partner to 
develop the city infrastructure and services (PPP) 

52) Build-operate-
comply (BOC) 

The smart city planner provides a more open 
environment, creating a platform for development 
and allowing private entities to build services atop, 









https://www.mysmartlife.eu/fileadmin/user_upload/publications/D1.9_Innovative_business_models._Making_things_happen.pdf
https://www.mysmartlife.eu/fileadmin/user_upload/publications/D1.9_Innovative_business_models._Making_things_happen.pdf








https://unalab.eu/en/documents/d63-business-models-and-financing-strategies
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Figure 2-4: Business model for big data and smart city (Hashem, 2016) 

To deepen the IoT data generation business modelling activities the key stakeholders and related 

relationships (Schladofsky, 2016, November) proposes in  Figure 2-5 various providers that can benefit from 

the from data generation and the possible exchanges among each other. 

  

Figure 2-5: Value Network Model for interoperable IoT Ecosystems. (Schladofsky, 2016, November) 
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2.2 Smart City Business Model Canvas 

Nowadays cities are facing a climate revolution accompanied by the need of improving the quality of life of 
the citizens (Daou, 2020). In such a context, an increase in economic opportunities is recorded. To allow it, 
paradigm changes on a multidimensional basis are necessary across different sectors. 
Reducing the city’s environmental footprint, increasing public sector productivity, improving safety and smart 
mobility, increasing energy efficiency, improving air quality and security are some of the main trends to be 
overseen. Across all these categories, public and private investments contributions constitute a joint effort 
for the smart city’s development. 
 
Smart city projects introduce a marked level of complexity in terms of management because of the multitude 
of stakeholders involved. Uncertainties, risks, costs and benefits are not always clearly defined during the 
initial design phase of a project. This induces its contributors and leaders to look for appropriate tools 
supporting the decision-making process (Daou, 2020).  
 
A practical support is required to enable the smart city leaders to have a broader picture regarding the overall 
activities and to schedule properly the relative investments: a new Smart City BM Canvas tool. The tool should 
not only focus on the perspective of project’s main investors such as public authority, cooperative, solutions 
providers, etc but needs to also contemplate the unique perspective of the “citizens”. Smart city projects also 
aim to drive citizens toward more efficient behaviour: for this reason, a citizen engagement strategy is 
necessary since the initial project phases (Smith-Gillespie, 2017).  
 
The transition phase towards becoming a Smart City imply some technological innovation for the creation of 
new services, products, and features – this might come with a need for innovative business models. Re-design 
of strategies, policies, and urban structures are all needed to switch to a more sustainable ecosystem. 
Sustainability requires a new vector of development enabled by circular economy principles. This section 
presents the process elaborated to propose a tailored RESPONSE business model canvas that will assume the 
name of Smart City Circular Business Model Canvas (S2CBMC), where the number 2 represent the double “C” 
of the extended version of the name.  The section explains why is needed to have a tailored business model 
canvas framework dedicated to RESPONSE project followed by a detailed explanation of the blocks 
composing the tool.  
 

2.2.1 Methodology for Business Models Canvas design 

This section presents the 3 main steps to develop the business model framework design that is described in 

section 2.2.3 

1. A first step in the methodology to develop the business model canvas design regards an extensive desk 

research on the various business models and best practice tools to designing it. The analysis is not limited 

to traditional business models that fit within the project scope, but also includes the analysis of specific 

business models related to the smart city and circular economy theme to achieve the main objective of 

evaluating the project RESPONSE. (Section 2.2.2) 
2. In the second step, the focus shifts towards the creation of a BMC (Business Model Canvas) specifically 

for the project purpose. The approach to develop the framework enriched the traditional BMC with the 

state of the art BMC for smart city solutions and includes as main reference "The Smart City Business 
Model Canvas-A Smart City Business Modeling Framework and Practical Tool" (Giourka, 2019) as well as 

circularity characteristic elements from the literature. The results emerging from the development 

process of the BMC of the project ended in the compilation of BMC boxes that introduce the concept of 

circularity for smart city solutions. (Section 2.2.3) 
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3. A third step consists in a refinement process of the Business Model Canvas design that functionally leads 

to a validation process of each of the identified boxes. The project partners involved the LH cities, will 

test the designed framework by completing a BMC for the specific project ISs. The feedback collected is 

useful to identify the rise of suitability issues. In this deliverable it is presented only partial feedback 

from partners that will be further deepened in D5.2. 

 

2.2.2 Literature review of Smart City BMC and Circular and Sharing economy 

By looking at "Business Models" related to "Social", "Smart City", "Canvas", "Circularity" and "Sharing 

Economies" keywords, the research produced a series of literature references functional to the project. Table 

2-3 below provides the main references found by reading abstracts and main concepts. The first two of them 

are used as principal sources for key concepts to be deployed in the smart city business model proposal in 

this project.  

Table 2-3 presents for each reference the outcomes emerged, categorized in “Key aspects”, general concept 

assimilated during the research analysis and where possible its “Integration in Response”. 

Table 2-3: Smart city business model canvas main references and key aspects 

Reference Key aspects Integration in RESPONSE  

 
The smart city business 

model canvas—A smart city 
business modeling 

framework and practical 
tool 

 
 (Giourka, 2019)  

• 3 pillars: people, economic 
attractiveness, social and 
environmental impact) 

• Maximize value, minimizing 
budget 

• Network centric approach 

• Service oriented approach 

• Update of mapping of 
stakeholders 

• P.E.S.T.E.L Political, 
Economic, Social, 
Technological, 
Environmental, Legal 
framework developed 
later in section 2.2.3.14 

• 14 blocks of SCBMC to be 
modified and integrated 
with TA or/and ISs 
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Current trends in Smart City 

initiatives: Some stylised 
facts 

 
 (Neirotti, 2014)  

• Definition of SC domains 
(hard/soft domains: energy 
grid, natural resources, 
energy and water 
management, waste 
management/culture, 
innovation, social 
engagement, education, etc.) 

• Definition of sub domains 

• Smart cities taxonomy 

• Application of generic 
CANVAS (for building domain) 
validated by mean of 300 
projects 

• Sensitivity analysis based on 
the context of application 
(population density, GDP, 
etc.) 

• Taxonomy for RESPONSE 
SCs (starting from domain 
and subdomains according 
to TA and IS) 

• Definition of general 
CANVAS for each sub 
domain, detailing the main 
blocks 

Creating business models for 
smart cities: a practical 

framework 
 

 (Timeus, 2020) 
 

• The development of CMC City 
Model Canvas 

• Strength (holistic planning, 
stakeholder identification and 
limitation 

•  Application of a model 
canvas to an ICT platform 

 

 
The business model 

evaluation tool for smart 
cities: application to Smart 

Santander use cases 
 

(Díaz-Díaz, 2017) 
 

• Evaluation Tool for Business 
Model Analysis in Smart Cities 

 

A Case Study on Energy 
focused Smart City, London 

of the UK: Based on the 
Framework of ‘Business 

Model Innovation 
 

(Song, 2020) 

• Maturity stages of 
Chesbrough’s BMI 

• Evolution of energy savings 
solutions according the 
different Maturity Stages of 
BMI in UK 
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The smart street canvas: a 
visual tool for smart street 

ideation workshops 
 

(Lynn, 2020) 

• The Smart Street Canvas 
framework 

• High Level rationales for a 
smart street project (Social, 
Accessibility, Vocational 
Sustainability, Quality of 
Service, Catalytic Economic, 
Opportunistic) 

• Novel blocks added to the 
traditional BMC 

 

Innovation in Start-Up 
Business Model in Energy-

Saving Solutions for 
Sustainable Development 

 
(Wit, 2021) 

• Visualization of the 
ecosystem business model for 
a start-up. 

• A start-up business model 
that provides an investment 
service in the subscription fee 
form 

• The economic layer of 
sustainable development 
BMC 

• Social layer for sustainable 
development BMC 

• The environmental layer of 
sustainable development. 

 

 

In the dedicated section 2.2.3, some selected key aspects from literature identified above will be further 

detailed and described through the description of the RESPONSE BMC development  

A second literature review has been performed for the Circularity and Social principles in the Smart City 

Business Model Canvas, an additional feature of the RESPONSE canvas – together with the IoT data.  

"Business Models" related to "Canvas", "Circularity", “Social” and "Sharing Economies" keywords generated a 

high rate of results. The research produced a series of literature references functional to the project. Table 2-4  

offers the main references found by reading abstracts and main concepts. Two of them are used as principal 

sources for key concept to be deployed in the smart city BMC propose in this project.  

Table 2-4 presents for each reference the outcomes emerging categorize in “Key aspects”, general concept 

assimilated during the research analysis and its “Response integration”. 
















































































































































