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1 Executive Summary 

1.1 Overview 

The main objective of the Urban Co-Creation Data Lab project was to support decision-
making, at the municipality level for the provision of high-quality services in Lisbon and in 
other cities, to provide citizens high quality services in the areas of security, emergency, 
operational management, and planning. By building analytical capabilities, and specifically 
analytical services capable of supporting management, the municipalities will be able to 
respond better to the following challenges: 

 Mobility: supporting new planning and management approaches with new tools to 
assess impact and forecast behaviours; 

 Waste Management: identifying standards to support the forecast of the production 
of municipal waste associated with a variety of context information (e.g., events, 
climate situation, etc.); 

 Parking: creating new models to predict or generate viable alternatives for illegal 
parking in the city; 

 Pollution: developing predictive models for the propagation of liquid and 
atmospheric pollutants; 

 Emergency: by models of construction impact forecast based on road accidents. 

This document targets the MS9 "For all services: identification of viable business models and 
willingness to buy verified (M22)" of Urban Co-Creation Data Lab project, in which the aim is 
to provide a framework for exploitation and dissemination activities of the project that shows 
how its results and knowledge can be explored by stakeholders, including the project 
consortium partners, other European projects and the scientific community. 

This document summarises the main outcomes of the project in this respect. It also provides 
the main outcomes achieved and information to be used for further use of the project key 
exploitable results (or key applications), that are also illustrated, with some examples.  

This document also provides an overview of the market that complements the project’s 
dissemination activities related to the MS9; "For all services: identification of viable business 
models and willingness to buy verified (M22)" as MS9 and presents the knowledge 
background and resources that the partners make available and/or contribute to the Urban 
Co-Creation Data Lab Project.  

Project results, measures to protect them, interactions and contributions with standardization 
organisations and the structure of the market analysis and business plan for the stages after 
Urban Co-Creation Data Lab Project completion are also included in this document.  

Considering different data bases and new use cases the project partners can adapt the 
results and the services that were assessed in Lisboa co-creation labs to other regions/cities 
or contexts (which was already assessed at Badajoz, Spain). With this approach, it was aimed 
to inspire community building and cyclical user-centric innovation, at European Union (EU) 
level, by establishing a network of complementary Co-Creation Labs in different cities 
(starting in Lisboa), which could potentiate the engagement of stakeholders, the testing in 
real conditions, and the launch of innovative smart cities services, powered by Open Data 
(OD) and High-Performance Computing (HPC). Regional and city needs, and challenges are 
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analysed in this document, aiming to expand the experiments, tests, and commercialization 
of services. 

A key issue is that some of the simulations used need to use the Barcelona Supercomputer 
Centre (BSC) HPC facilities. The use of Mare Nostrum 4 for the activities of the BSC 
researchers in this project was guaranteed. However, after the project ends, if some users 
e.g., any Co-Creation Labs, is interested to adopt the proposed services, the use of 
infrastructure will have a cost, which may be a barrier to make the services available in the 
future. 

1.2 Approach 

The approach to conduct this study of exploitation and sustainability analysis was: 1) Analysis 
of success cases and their business models, 2) Desk research on e.g., existing open data uses, 
funding sources, needs/problems to be solved, available market studies, 3) Interviews with 
experts in application areas and open data, 4) Analysis of project application areas, e.g. needs, 
sustainability potential and SWOT analysis. 

As planned, in task 5.1, an analysis of potential market and business models was performed, 
considering exploitation of individual components and exploitation of the integrated 
outcomes of the project that can be used by the consortium, a group of beneficiaries or by 
individual beneficiaries. According to that, the consortium designed and continuously refined 
a sustainability strategy aiming at ensuring long-term impact of project results at EU level.  

Multiple cities, private and public decision makers, small and medium-sized enterprises 
(SMEs) and individual citizens were interviewed to assess their interest and willingness to buy 
analytical services. In parallel, the analysis also focuses on business models for each service, 
and the target markets (dimension, key decision makers, alternative solutions, etc.). 

From the SWOT analysis the study captures the fact that the results enable a positive 
background for the exploitation of the platform. Specific strengths of the Urban Co-Creation 
Data Lab solution include a strong players involvement in all activities, access to many users 
and continuous involvement of other stakeholders to better address the needs of the market. 
The weaknesses and threats identified include an intense competition in Europe and abroad 
as well as a lack of interoperability among the existing components.  

In conclusion, the approach of this document aims to potentiate the project impact and 
improving urban life through more sustainable integrated solutions.  

1.3 Target users 

The identification of target users is crucial to a successful exploitation of the Urban Co-
Creation Data Lab. The consortium has developed a plan that ensures positive engagement 
and the main target audiences for dissemination (under MS 3 - Dissemination and 
Communication Strategy), within the Urban Co-Creation Data Lab Exploitation and 
Sustainability Plan. 

The main final beneficiaries of Urban Co-Creation Data Lab results are EU citizens, in general: 
they benefit with more efficient products and developed services and provided by the 
targeted stakeholders (Local Public Administration Organizations, Industry, Supportive 
organizations, Research organizations, Universities, EU Institutions and National 
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Governments) which will improve  the quality of life in European cities that is also aimed in 
the project as; less pollution levels, better waste management in their neighbourhoods and 
better mobility. Specific target stakeholders are open data experts, or users, working in the 
customer segments that the project studied further under the sustainability strategy, by 
providing e.g., analytical models and strategic information that supports their decision-
making processes. 

Considering the statistics on the total number of local self-government authorities there are 
some indicators that provide us with an overview of the potential for adoption of our services 
by this type of stakeholders. According to the Council of European Municipalities and Regions 
(CEMR), the number of Local Public Administrations (municipalities and other type of local 
authorities) in some of the largest countries in Europe are France - 36.658; Germany - 11.313; 
Ukraine - 10.855; Spain - 8.124; Italy - 8.006; UK - 419 (Local Authorities). Companies operating 
in mobility, environment services and energy industries can also benefit with knowledge and 
information that can improve their business strategies and decision-making processes. The 
supportive organizations/associations and Research/Scientific Organizations that targeted 
in the project are active in the field of environment, mobility, and energy. There are also 
several types of organizations active in the environmental, emergency and 
mobility/transportation areas, across Europe and some of them act at international level, 
other at local and/or regional level and since mobility and environment are interconnected 
domains, the project results can be of interest to any of these organizations as well. 

1.4 Main conclusions and the way forward 

Funding options under public and private funding sources are analysed and a critic 
assessment of the funding options aims to support that action results are exploited beyond 
the duration of the project to become sustainable in long-term. Public funding examples in 
this document are e.g., to apply to EC calls, addressing R&D and business-oriented topics 
such as social behaviour, tackling mobility challenges in cities, development of technological 
solutions to control air pollution in sensible venues, development of technologies towards 
circular economy, etc. For the aim of reducing dependence on external funding sources and 
attain financial autonomy over time, business revenue approaches for the analytical models 
are prepared. For the long-term, the consortium will consider the possibility of analysing and 
developing adjusted models for additional challenges/use-cases, but the priority in the initial 
years will be the to obtain revenues based on the analytical models developed in this project, 
and the OD/HPC infrastructure/services according to each specific use-cases. 

In the data field, the opportunity is real, huge, but a fragmented OD landscape puts European 
players at disadvantage vs more homogeneous markets e.g., the USA. Earth Observation OD 
from e.g., Copernicus is a notable exception – its OD formats and uses are consistent across 
the EU, with high uptake from scientists and the community. Moreover, the level of HPC use 
with OD is still low. An opportunity exists here, but HPC excessive cost can be a barrier for 
users. Concerns with General Data Protection Regulation (GDPR) are frequent for OD 
publishing and its use. But these are more caused by lack of training / knowledge about 
GDPR. The analytical services developed by the project raised clear interest from e.g., 
interviewees – several requested direct contact and all are interested to receiving more 
project information.  

Future sustainability depends on several conditions, e.g., the following: 

1. Availability of frequently updated and diverse datasets; 
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2. Willingness to buy, or need for use, from a considerable number of users or 
organizations; 

3. Viable business and / or funding models; 
4. Availability of affordable IT infrastructure.  

The overall conclusion is that most of these aspects are favourable, or in place, but the EU 
OD fragmented landscape is still an obstacle.  

 

2 Market analysis 

To identify the feasibility of the project results, a market analysis was conducted, and the 
results included in this Exploitation Plan. In addition, competitors in the related markets are 
analysed to get a better understanding of the situation and how competitive it is.  

The Market Analysis aims to identify the market in terms of technology alternatives and make 
an overall market assessment concerning related industrial markets. Application 
segmentation was performed and studies that focused on future market trends were 
analysed. Three different perspectives have oriented the analysis within this section: 

 To have awareness of current market studies about future expectations and 
monitoring applications, their future market projections and expected trends; 

 To analyse competitors and suppliers present business data, technical information, 
and relevant patent information; 

 To understand what specific applications can be exploited soon. 

The market stages for Urban Co-Creation Data Lab have been analysed as the following: 
Open data, Smart cities, Smart City applications for Open Data and HPC markets. 

2.1 Open data market  

The United States government weather data is the base of an industry which generates 
US$30 billion annually, GPS data is estimated to generate US$90 billion annually. Zillow is 
valued at over $15 billion, the Weather Channel was sold for $3.5 billion and Garmin has a 
market cap of $21.9 billion.  

For example, the U.S. Energy Information Administration (EIA) has redesigned its International 
Energy Portal to streamline navigation, simplify data presentation, and implement responsive 
design use. The EIA based many of the redesigned aspects on customer feedback about the 
earlier beta release of the portal. The International Energy Portal contains EIA’s country-level 
energy data. Users can view and download datasets for consumption, production, trade, 
reserves, and carbon dioxide emissions for different fuels and energy sources. The portal also 
provides access to EIA’s entire library of international reports, articles, and analyses, including 
Country Analysis Briefs.  

Another organisation that uses open data with remarkable success is Mapbox, a developer-
focused mapping platform that powers thousands of applications and websites, with 
customizable and scalable maps, analysis, and data. Mapbox is an open-source company. 
They build their product with open-source components, work in the open, and release as 
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much code as possible. Today they have over 350 public repositories on Github, mostly 
licensed under BSD.  

Several types of data intermediaries have emerged that view the existing gaps and 
challenges in the open data ecosystem as a business opportunity by making government 
data more usable as a resource for different audiences. These range from information giants 
like Thomson Reuters and Reed Elsevier, which work to improve the quality of large datasets, 
to companies operating in countries where just converting data from PDFs to more accessible 
formats is the priority. Finally, there are companies like OpenDataSoft, Junar, Socratat hat help 
governments and businesses to publish and share their data in open formats and offer data 
visualisation and analytics as services. These are usually cloud-based services, generating 
revenue using data-as-a-service models. 

On a different scale, big data, a report from McKinsey Global Institute estimates that Big Data 
could generate an additional $3 trillion in value every year in just seven industries. Of this, $1.3 
trillion would benefit the United States. Data-fuelled applications of artificial intelligence are 
projected, by McKinsey, to generate $13 trillion in new global economic activity by 2030. 

Open data, on the other hand, can help unlock $3 trillion to $5 trillion in economic value 
annually across seven sectors, in the USA alone, according to other study by McKinsey. 

 
Figure 1. Open data potential. 

The clear leader in data markets is the USA, benefiting from a first mover, large homogenous 
market, and big IT multinationals. A study from HBR focused on assessing which countries 
are leading the data economy, concluded on this USA leadership considering multiple 
variables. 
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Figure 2. The new world data order (HBR). 

While China and the U.S. could emerge as two artificial intelligence (AI) superpowers, data 
sources cannot be limited to concentrations in a few places, it needs to be drawn from many, 
diverse sources and future AI applications will emerge from new and unexpected players. 
The new world order taking shape is likely to be more complex than a simple bi-polar 
structure, especially since data is being produced at a high pace. 

To identify the world’s top “gross data product” producers, the study proposes using four 
criteria: 

1. Volume: Absolute amount of broadband consumed by a country, as a proxy for the 
raw data generated; 

2. Usage: Number of users active on the internet, as a proxy for the breadth of usage 
behaviours, needs and contexts; 
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3. Accessibility: Institutional openness to data flows to assess whether the data 
generated in a country permits wider usability and accessibility by multiple AI 
researchers, innovators, and applications; 

4. Complexity: Volume of broadband consumption per capita, as a proxy for the 
sophistication and complexity of digital activity. 

The USA scores well on all criteria while China operates with a handicap if global accessibility 
of the data is considered essential for creating successful AI applications in the future. The 
EU (incl.UK) collectively represents a key producer that could rival the USA. Brazil, India, 
Russia, could emerge as strong tier two contenders, on the strengths of raw data they 
produce; however, they too would be handicapped by accessibility concerns. 

 
Figure 3. Data Access emphasis (HBR). 

The high broadband consumption per capita and institutionally open countries (in the top 
right-hand portion of the graphic) emerge as the clear winners. One can imagine a scenario 
where the high complexity and mobility of data flows in the top-right of the graphic allow for 
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a more productive “free-trade” zone, where countries mutually benefit from tapping into each 
other’s data reservoirs. 

When assigning equivalent weights to all four criteria, a ranking of “new” data producers and 
an updated world order can be composed, as follows: 

1. United States 
2. United Kingdom 
3. China 
4. Switzerland 
5. South Korea 
6. France 
7. Canada 
8. Sweden 
9. Australia 
10. Czech Republic 
11. Japan 
12. New Zealand 
13. Germany 
14. Spain 
15. Ireland 

16. Italy 
17. Portugal 
18. Mexico 
19. Argentina 
20. Chile 
21. Poland 
22. Brazil 
23. Greece 
24. India 
25. South Africa 
26. Hungary 
27. Malaysia 
28. Russia 
29. Turkey 
30. Indonesia 

Of course, these segmentations provide insight into where the major data producers are 
based on a set of assumptions about what will be important for the highest-value applications 
in the future. 

However, there is a wide disparity in methodologies that are used for market estimates – all 
these should be taken as indicative, yet the key aspect is that the data market is a huge, 
growing opportunity.  

For example, the next figure presents the Data market value, from the UN CTAD, for selected 
economies. The disparity in values is clear, when compared with other values cited in this 
document, while the relative position of the countries / economic areas is similar. 

Another example is on studies dedicated to the USA market, one states that in USA the data 
market in hospitality was $43.2 billion (2018) (The Data Economy: Market Size and Global 
Trade) while other indicated that the USA Big Data market was estimated at $50.1 bn. (2021). 
Differences in focus, statistics and methodologies explain these disparities.  

The value of the European data economy has been assessed to be €739 billion, and highly 
likely to grow significantly in the coming years. Especially when data is shared openly with 
the public, more value is expected to be created. However, current developments in the field 
of open data are characterised as highly fragmented. 
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Figure 4. Data market value, selected economies, 2016–2020 (Millions of euros). 

The number of companies who use open data to generate profits is growing. While open data 
is already widely published and used, sharing company data is still a niche phenomenon. Yet 
the enormous volume of data generated and stored by companies remains unused (Heather 
Johnson, 2015). Operating on a smaller scale, companies are reluctant to publish their data 
and exchange it with partners or suppliers. The first countries to open their public data were 
the United States and the United Kingdom. In 2009, the United States government launched 
the data.gov portal, one of the largest repositories of open data collected by governments. 
The United Kingdom launched the data.gov.uk portal in 2010. Washington, New York, 
Chicago, Helsinki, Amsterdam, Dublin, Manchester, Barcelona, and Berlin were early adopter 
cities in open data. Since then, national, regional, and city governments never cease to 
endorse open data policies and strategies and create open data initiatives (Khatoun & 
Zeadally, 2016; Verhulst & Young, 2017; Yadav et al., 2017). 

In the Digital Single Market Mid-Term Review the data economy is estimated to reach EUR 
739 bn. by 2020 and represent 4% of the overall EU GDP.  Growth in these numbers is constant, 
and occurs across the EU, albeit more strongly in countries with a more highly concentrated 
ICT industry. Under high growth scenarios, an increase to around 359.000 companies in the 
data industry by 2020 should be viable. Thirty-eight percent of the organisations working with 
Open Data can be classified as Aggregators.  

The benefits of Open Data materialise in terms of a growing Open Data market size, indicating 
the total sales volume based on Open Data. Existing macroeconomic studies provide 
ambitious forecasts about the potential value of Open Data, estimating large gains because 
of Open Data. Estimations vary from EUR 27 bn. to EUR 40 bn. per year, to EUR 59.7 bn. per 
year (2017) in the EU, to even an amount of USD 900 bn. in the EU. Between 2016 and 2020, 
the market size was estimated to increase by 36.9%, to a value of EUR 75.7 bn. in 2020. For 
the period 2016-2020, the cumulative direct market size is estimated at EUR 325 bn. The 
cumulative total market size for Open Data is forecasted to be between EUR 1,138 and 1,229 
bn.  
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The figure below provides a visual depiction of the total market size numbers listed above, 
highlighting the direct and indirect market size of Open Data. 

 
Figure 5. Total market size (high bound), break-down direct & indirect market size, EU28+ (2016-2020). 

When looking at the impact of Open Data at a sectorial level, public administration is 
expected to have the highest share in the direct market size, with a value of EUR 22,111 million 
(Figure 6). 

 
Figure 6. Direct market size of Open Data per market sector for EU28+, (2020, million Euros). 

As an additional example, Data.gov (USA) was launched in 2009, and currently allows free 
public access to over 190,000 data sets. La Base Adresse Nationale (France) is collaborative 
open database of highly accurate physical locations is intended to improve emergency 
response times. 

In Lisboa, as an example, the available open data and other data sources are: 

1. Lisboa Aberta – with multiple datasets  
2. Lisboa Smart Management Platform, data to use as follows: 

- Occurrences (roads and signage, urban hygiene, street lighting, tours and accessibility, 
public safety and noise, sanitation, civil protection, firefighter regiment, municipal police) – 
approximately 178.560 occurrences per year. 
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- Events (location/parish concerned, duration, typology, entities involved, target audience) – 
around seven hundred events per year. 

- Urban hygiene (nonsense container sensor data e.g., temperature, date of last trash 
collection and corresponding fill capacity percentage at last collection, current fill capacity 
percentage, geo location of each sensor) – 1.500 sensors deployed data is read three times 
per day. This information is available through API. 

- Mobility (traffic conditions, GIRA Bicycles of Lisboa - location of stations and use statistics). 
Traffic conditions is georeferenced information, with data about traffic restrictions and 
start/end dates. GIRA Bicycles of Lisboa have georeferenced information of seventy-five 
stations, 230 docks and 400 GIRA bikes. The information is updated every 20 minutes. This 
information is available through API. 

- Repair works (georeferenced location of planned and ongoing works in the city, with 
start/end dates, status, type of work) - approx. one hundred records monthly, updated daily. 
This information is available through ESRI map service. 

- Nocturne entertainment establishments (noise regulation: location of nightlife 
establishments with mandatory noise limiters installed, noise produced at each nightlife 
establishment, each sensor is georeferenced). Approximately three hundred sensors, with 
updates every 10 minutes. 

In a study made for Carris, the Lisboa transport company that manages buses and trams, just 
one 1 month of tickets validations on board is 1,9 GB of data, without considering related 
information e.g., bus or tram position when the validation was made, taking the monthly data 
total to 4-6 GB. For the total dataset indicated we estimate a conservative minimum of 102 
TB of open and LSMP data is produced monthly (at least 1235 TB yearly, just in this selected 
dataset). 

According to these outcomes of the market and needs, Urban Co-Creation Data Lab brings a 
high value on the open data usage and integration platforms within the aimed tasks as data 
preparation and open data infrastructure assessment for Smart Management Platform. 
Moreover, a potentially critical issue for end users would be a cheaper total cost-per-
measurement, when compared with either fixed stations or other solutions. 

Another (indirect) assessment of market size and dynamics can be observed in job openings, 
and related information present in job boards, and professional services such as LinkedIn. 

The next tables present an overview of job openings, projects and professional/corporate 
profiles mentioning HPC, Open Data, and other related areas such as AI and Data Science, for 
comparation. The values identified where searched in LinkedIn (as of early February 2022). 

This assessment is merely indicative, and has some limitations, since there are significant 
variations according to the wording used in the individual job offers or profiles. In addition, 
many use “open data” as included in e.g., “data science” or different descriptions such as for 
“procurement data” or “urbanism data.”  

Yet, it is useful to have a deeper understanding of the Open Data market, e.g., number of job 
openings in relation to openings in related areas. For example, the figures are consistently 
higher for the USA market, while references to “open data” are in smaller number, in both 
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economic areas, when compared with the related areas. As for HPC the figures are higher 
than “open data,” and in some cases are above some of the related areas. 

 OPEN DATA DATA SCIENCE AI/ML HPC 

JOB OPENINGS 

515 openings 
in Europe 
943 in the 
USA 

22,427 Europe 
71,547 USA 

2,982 Europe 
20,855 USA 

4,381 Europe 
11,992 USA 

PEOPLE 
PROFILES 

14,000 Europe 
6,700 USA 

246,000 Europe 
352,000 USA 

19,000 
Europe 
36,000 USA 

87,000 
Europe 
238,000 in 
USA 

COMPANIES 434 Europe 
211 USA 

5,200 Europe 
4,500 USA 

20,000 
Europe 
17,000 USA 

910 Europe 
1,200 USA 

Table 1. Open Data versus other related areas – figures from LinkedIn. 

LinkedIn also provides occasionally statistics about job searches being conducted in each 
area, again figures for “open data” are lower than those for “data science,” and figures in 
Europe are lower than those in the USA. 

RECENT JOB SEARCHES EUROPEAN UNION UNITED STATES 
OPEN DATA 24 NEW 41 NEW 

DATA SCIENCE 1386 NEW 5813 NEW 
Table 2. Job searches in LinkedIn, USA, and EU, “open data” versus “data science.” 

Finally, a search in CORDIS, revealed that 620 projects have references to “open data” (again, 
the visibility is limited to projects containing the exact expression), while references to “high 
performance computing” are 906, to “data science” are 1,140, and to “artificial intelligence” are 
1,785. Again, it seems that Open Data has been slightly less focused in projects funded by the 
EU. 

Interestingly, only nineteen projects have both references to “open data” and “high 
performance computing,” and within these only three projects with clear consideration of 
cities / urban areas. 

2.2 Smart cities market 

Smart cities are described as cities that are designed and built using intelligent and smart 
technology and solutions.  

A smart city utilizes information and communications technologies (ICT) for improving the 
performance and quality of urban services, reducing consumption of resources and related 
costs, facilitating more active and efficient engagement with citizens, and enhancing quality 
of life of citizens sustainably.  

ICT is the core of smart cities initiative since a knowledge infrastructure is critical for 
implementation of a smart city.  

The global Smart Cities Market size to grow from USD 457.0 billion in 2021 to USD 873.7 billion 
by 2026, at a Compound Annual Growth Rate (CAGR) of 13.8% during the forecast period. 
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Growing urbanization, need for efficient management and utilization of resources, demand 
for fast and efficient transport and commuting, public safety concerns, and increasing 
demand for a healthy environment with efficient energy consumption are expected to be the 
major factors driving the growth of the Smart Cities Market. 

An increasing adoption of advanced technologies & innovations for increasing the standard 
of living is the reason primarily boosting the growth of the Smart Cities market. Additionally, 
the growing population & urbanization, and the rising demand for sustainable infrastructure 
further help propel the market. Furthermore, the government across the world is trying to 
adopt mobility, utility management, and safety through smart city initiatives. On the other 
hand, the increasing greenhouse gas emissions and traffic congestion are surging the 
demand for the adoption of intelligent mobility and efficient energy management 
applications, thereby bolstering the global Smart Cities market. The advancements taking 
place in the healthcare, transport, energy, governance, and intelligence sector is likely to 
provide lucrative opportunities to the smart cities market in the coming years. 

 
Figure 7. Smart cities report metrics and details. 

Moreover, the growing use of Public-Private Partnership (PPP) models, cognitive computing, 
Internet of Things, cloud computing, and open data is predicted to drive the execution of the 
smart cities concept. Around twenty-six global cities and more than ninety sustainable cities 
are to be developed by 2025. Around 50% of these smart cities will be from North America 
and Europe. The smart city market will be valued at $1.565 trillion in 2020. Out of this share, 
24.6% of projects is likely to be in the smart governance and smart education segment. Smart 
mobility solutions are likely to be in high demand in the next 15 years. Latin America, Middle 
East, and Africa, and Central and Eastern Europe will be the growing segments, at 45.8%, 
39.1%, and 31.4%, respectively, by 2025. 

By Focus Area, the Smart Transportation segment is expected to grow at the highest growth 
rate during the forecast period. The smart transportation approach carries out the integration 
of software solutions to optimize the usage of assets, from tracks to trains, vehicle to 
infrastructure, aircraft to the ground, and ship to shore, to meet the ever-growing demands 
of citizens efficiently and provide safer services. With the rapidly growing urban population, 
urban planners provide smart transportation solutions and services to offer adequate and 
safe transport infrastructure in emerging megacities.  
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Smart mobility solutions are likely to be in high demand in the next 15 years. Latin America, 
Middle East, and Africa, and Central and Eastern Europe will be the growing segments, at 
45.8%, 39.1%, and 31.4%, respectively, by 2025. eServices to Citizens, such as ePayments, 
eExchange, eSharing, etc., will empower citizens with real-time access to personal data and 
related services. More than 60% of citizens of smart cities will have full access to eServices in 
the next 10 years. According to the European Joint Research Centre, the cost of road 
congestion in Europe is equivalent to an estimated 1% of GDP, and its mitigation is the main 
priority of most infrastructure, traffic management, and road charging measures. Such 
challenges cater to the initiative toward smart mobility management. With active mobility and 
effective public transport as its base, MaaS (Mobility as a service) offers the route and travel 
option as per commuters' need. In February 2021, Siemens Mobility signed a contract in the 
Netherlands with the joint venture Rivier (NS, HTM, and RET) to develop a countrywide, 
intelligent Mobility as a Service (MaaS) platform. Through the MaaS platform, mobility 
providers can draw attention to their services and better tailor them to travellers’ needs while 
also optimizing their fleet management. However, the next step from MaaS would be the 
creation of an open -source and decentralized mobility aggregation marketplace. The 
advantage of having all providers having access to all end users contributes to increased 
efficiency. By leveraging blockchain technologies, the Internet of Mobility could transform 
mobility on a global scale. A vendor such as Cisco provides Cisco Kinetic for Cities. The urban 
mobility solutions from Cisco help to view live street conditions to gain insight on how to 
enhance traffic management.  

While the Union Internationale des Transports Publics (UITP) and AI in Mass Public Transport 
study identified existing and promising applications of AI in year 2018, in 2020, new 
applications of AI were used to provide flexibility in critical public transport activities that 
typically take a long time to perform, such as in fixed -route scheduling, while considering 
COVID-19 implications, such as social distancing and vehicle cleanliness. More such initiatives 
are anticipated in 2021. 

The Energy segment is expected to hold the largest market size. Smart Utilities in Energy 
refers to the application of network capabilities and computing intelligence to electric grids 
to efficiently manage and deliver power to end users. Smart grids can know about power 
failures once the smart meter stops sending meter data, as all the components have IP 
addresses and are capable of two-way communication. The smart energy segment will 
witness the highest growth rate by 2020. With a CAGR of 25.2%, the market is anticipated to 
be valued at $248.36 billion, constituting 15.8% of the global smart city market. 

 
Figure 8. Global smart cities market report. 
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The need for complex and integrated citywide solutions will drive and foster convergence in 
the smart city space. Companies will actively partner and converge with other players in the 
smart city ecosystem to create and offer intelligent services. Convergence between pure-
play product vendors, networking companies, and system integrators will create the smartest 
solutions in the market.  

All smart city market participants will assume one or more of the four main roles in the 
ecosystem: integrators (the end-to-end service provider); network operators (the M2M and 
connectivity providers); product vendors (hardware and asset providers); and managed 
service providers (third- party providers overseeing management/operation of smart 
solutions/services). 

The “Global Smart City ICT Infrastructure Market” study report offers a valuable insight with 
an emphasis on global market including some of the major players such as IBM, Huawei, 
AT&T, Cisco Systems, Oracle Corporation, and NTT Communications.  

 
Figure 9. Convergence of competition infographic. 

The European Innovation Partnership on Smart Cites and Communities, the Digital Transition 
Partnership of the Urban Agenda for the EU, H2020 projects, the Digital Cities challenge 
initiative, together with the work done via the Green Digital Charter contributed to addressing 
city related challenges. COVID-19 has further accelerated the pace of smart city 
development. Smart city infrastructure has kept the government agencies ahead in curbing 
the spread of the deadly COVID-19 virus. For instance, In London, Uber Boat can be booked 
through the Uber app and passengers can travel via river and road, using shared electric 
vehicles, to create a more seamless, sustainable, and eco-friendly journey, while helping to 
maintain social distancing. This requires using several technologies including the IoT, cloud, 
sensors, and AI. The UAE government made sure that guidelines regarding social distancing 
and lockdown rules were obeyed by implementing an AI-based system that helped local 
police wearing smart helmets equipped with a thermal camera to detect those infected with 
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COVID-19 from a safe distance. At the same time, the system also helped identify people who 
were on the roads without the necessary authorization by reading their vehicle plate 
numbers. South Korea had been using contact tracing to identify people who have been 
exposed to the virus, as well as all the people who had interacted with an infected individual. 
This process was manual and time intensive. To speed up this process, in South Korea, the 
Ministry of Land, Infrastructure, and Transport used the country's Smart City Data Hub. The 
ministry has been building the tool in collaboration with the Ministry of Science and ICT since 
2018. Previously, the National Policy Agency had to request contact information from several 
agencies to get in touch with an individual with a suspected case of coronavirus. By running 
these requests through the Smart City Data Hub, the request for information and the response 
are processed in one place. Also, a person's movements can be tracked on a map that is part 
of the hub. 

2.3 Smart City applications for Open Data 

Smart cities are being designed to improve the quality of life of individuals and communities 
– from transport and education to water, waste, and energy. These smart infrastructures 
demand an open culture that will benefit everyone. In addition to giving wide public access 
information, open data can also contribute to the transparency of governments. Brussels, for 
example, has set up a platform dubbed Open datastore for the Brussels-Capital region, which 
uses the CKAN open-source data portal and management solution. Here, public 
administrations and partners can deposit open data in the most common open data formats, 
such as CSV, gml, JSON and ZIP, so that it can be easily re-used by citizens and developers 
for their own purposes. To work efficiently, smart cities need to be built on networks that 
allow for the free communication of data. Examples include Blind Square, which takes data 
from Foursquare and OpenStreetMap to create an easily accessible GPS-app for the blind 
and visually impaired. Or City Mapper, which has used open data from Transport of London 
and New York’s MTA to expand the coverage of its urban transport map. There is also a 
growing trend for city authorities to release APIs to encourage developers and community 
organizations to use open data. Barcelona City Council’s CityOS project allows technology 
companies and developers to prototype sensors and API-enabled initiatives within the city.  

ApparkB app, run by B:SM and the Barcelona City Council, is one success story. It directs 
motorists to parking spaces via sensors embedded in the road and enables online payment. 
The City Council claims the joint program has already reduced congestion and emissions. 

Around 500,000 direct and indirect jobs in the city depend on tourism, which generates 
approximately €9 billion a year. The city has been quick off the mark to recognize the power 
of open data. It has also set up an incubator for start-ups, dubbed the Welcome City Lab, 
which is working with Paris&Co, the economic development and innovation agency in the 
city, on applications for tourism that will work within a smart city infrastructure. Many will use 
open data. 

King-miCity: Residents of King Township in Ontario, Canada can use the King-miCity app 
developed by Council member Imex Systems to, among other things, submit service 
requests to the city, along with a photograph of the problem and its geo-coordinates. The 
app is fully integrated in real time with city business applications and the township’s online 
portal.  

Street Bump: Improving neighbourhood streets is the idea behind Street Bump, a project of 
the Boston Mayor’s Office of New Urban Mechanics and developed by Connected Bits. 
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Residents use the app to record “bumps” which are identified using the device’s 
accelerometer and located using its GPS. The data collected gives the city real-time 
information it can use to fix problems and plan long-term investments. 

Trafikverket makes real-time transport data available to companies or individuals upon (free) 
subscription, which is exploited by third party apps allowing travellers to make to-the-minute 
transport decisions. 

Qlue My City: This map-based app allows citizens to send location-based complaints, which 
go to the local governments for analysis and follow-up. 

Through the Public Section Information (PSI) Portal DATA.GOV.HK, everyone can freely 
access, download, and harvest the datasets through API for both commercial and non-
commercial purposes. By the end of 2019, there are about 4,000 datasets in the Portal, 
covering demographic, economic, geographical, and meteorological data, etc.  

The Hong Kong GeoData Store was built with the vision that making geospatial data openly 
accessible can engender value-added reuse, innovations, and research, which would help to 
foster smart living in Hong Kong.  

2.4 HPC Market 

The critical factor supporting the growth of the HPC market is the ability of HPC solutions to 
process vast amounts of data with speed and accuracy. The increasing need for high-
efficiency computing in different industries that include finance, medical, research, 
geological exploration & analysis, and government and defence is a key growth driver for the 
high-performance computing market. The growing need in these fields for accelerated 
processing of data with high precision is one of the major factors driving the growth of the 
HPC market. Additionally, the growing popularity of cloud computing, coupled with the 
digitization initiatives being adopted by numerous governments, would play a critical role in 
catapulting the market growth over the forecast period. Moreover, expansion of the IT 
industry, advancements in virtualization, and continued diversification are some of the factors 
anticipated to drive the growth of the market. 

The adoption of HPC in cloud computing is driving the global High Performance Computing 
Market. Scalability, flexibility, and availability are some of the advantages of using cloud 
computing systems. Cloud HPC offers numerous benefits such as minimal maintenance 
costs, elasticity, and economies of scale. In addition to this, HPC in the cloud provides the 
opportunity to create a wider community of enterprises that are new to high-end computing, 
thereby assisting them in leveraging the benefits of low Operational Expenditure (OPEX) and 
overcoming the challenges of power and cooling. Therefore, the growing adoption of HPC in 
the cloud is anticipated to fiercely drive the High-Performance Computing Market. Moreover, 
faster computing capabilities of micro-servers or HPC systems, improved performance 
efficiency, and smarter deployment & management with high quality of service are some key 
factors driving the growth of the HPC market. 

There are certain restraints and challenges faced which will hinder the overall HPC market 
growth. The factors such as lack of a skilled workforce and the absence of standards and 
protocols are limiting the market growth. Also, with the growing use of HPC, data security 
concerns are also increasing. Furthermore, HPC environments are clustered, which makes 
them vulnerable to many threats. Since clustered HPC systems are heterogeneous in nature, 
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they entail several management systems to operate. This slows down the implementation of 
security policies and security patch management processes. As a result of this, vulnerabilities 
remain unpremeditated. Therefore, security concern inhibits the growth of the market. 
cooling system management and storage & data management, lack of knowledge, and 
limited budget among SMEs is the potential restraints hampering the overall growth of the 
global High Performance Computing Market. Nevertheless, with the increasing 
advancements in technology, organizations today are focusing on hybrid HPC solutions. A 
hybrid HPC solution results in better efficiencies, therefore, the increasing focus on hybrid 
HPC solutions is expected to provide lucrative opportunities for the growth of the High-
Performance Computing Market. 

The use of HPC in urban planning can lead to better modelling and decision making. In smart 
cities, sensor networks collect massive amounts of data, and HPC market solutions are 
needed to process to obtain meaningful insights. For example, Chicago’s “Array of Things 
Project” uses sensors to track macro issues of climate and infrastructure, collecting data on 
light, pressure, traffic, temperature, and more. The amount of data generated from this 
project requires HPC for processing. 

The market and demand for HPC capabilities continues to expand as more organizations turn 
towards AI/HPC converged solutions to turn data into social benefit. With more than 1,100 
cities with population greater than 500,000 people worldwide in 2018 and many thousand 
more with population greater than 100,000 IoT-enabled smart cities could be a big new user 
group for HPC soon. 

In a smart building all the main functionalities like air conditioning and light work making use 
of IoT devices and interaction between them. This kind of interaction requires the solution of 
scheduling problems, a combinatorial problem. For example, ADREAM building, which is an 
autonomous building in France, has six thousand sensors that measure temperature, light, 
motion, etc. The management of such considerable number of devices and collected data is 
hard and requires a great computational power. Optimal scheduling of tasks can be obtained 
by using GPUs and MIC coprocessors. This type of HPC solution reduces computing time by 
factors from fifty up to 150 and requires less energy (Baz, 2014). 

The HPC market is expected to grow from $37.8 bn. in 2020 to $49.4 bn. by 2025, at a CAGR 
of 5.5%. 

Factors, such as increasing investments in the Industrial Internet of Things (IIoT), artificial 
intelligence (AI), and engineering, which demand electronic design automation (EDA), are 
likely to drive the market over the forecast period. The market has been augmented by the 
continued investment from hardware providers to develop solutions that support these 
capabilities. The surging demand for short product development cycles (PLCs), along with a 
need to maintain persistent quality, becomes impossible to address in real-time without using 
the right tools and advanced technologies. The adoption of HPC systems with computer-
aided engineering software for high-fidelity modelling simulation is on the rise among various 
industries, such as automotive and healthcare robotics. 

The main factor driving the growth of the HPC market is the ability of HPC solutions to process 
large volumes of data with speed and accuracy. The industry verticals where applications are 
encountering slow and inefficient data processing issues include finance, medical, research, 
seismic exploration, and government and defence. The quick-paced nature of the financial 
market makes vitality crucial so that the derivative valuations are processed faster and more 
accurately. In the medical field, applications such as Computed Tomography (CT) scanning 
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and Magnetic Resonance Imaging (MRI) require quick, accurate results from the processing 
of complex algorithms. HPC helps them in reducing the compute time considerably and 
processes the CT and MRI data quickly and with accuracy. Therefore, the increasingly need 
in various fields for faster processing of data with high accuracy is one of the major factors 
driving the growth of the HPC market. 

One of the major factors restraining the growth of the HPC market is the high Capital 
Expenditure (CAPEX) and OPEX involved. The cost for setting up an HPC and maintaining it is 
high. There is a huge CAPEX involved, including the hardware and software costs. The OPEX 
for HPC involves energy costs, human resources, and maintenance and repair costs. This 
excessive cost of initial investment as well as maintenance restricts start-ups and SMEs from 
adopting HPC. Furthermore, there is an increasing expenditure involved when enterprises 
transition from on-premises to the cloud infrastructure. Both these factors are expected to 
severely restrain the HPC market from moving forward. 

With the growing demand for HPC solutions and increasing advancements in technology, 
organizations today are focusing on hybrid HPC solutions. IT teams are fiercely establishing 
a balance between cloud and on-premises HPC solutions. Enterprises are scaling out on-
premises HPC resources as needed. Simultaneously, Cloud Service Provides (CSPs) have also 
started to offer turnkey HPC solution environments that are tailored to the specific workload 
needs of enterprises. A hybrid HPC solution results in better efficiencies. Apart from this, it 
also resolves security and privacy concerns as well as lowers the maintenance cost. 
Therefore, the increasing focus on hybrid HPC solutions is expected to provide tremendous 
opportunities for the growth of the HPC market. 

The potential users in many SMEs lack awareness about the benefits of HPC and do not the 
budget to set up such systems. SMEs in many developing nations are still sceptical about 
adopting HPC, due to the high investment costs involved. Many of them are unaware about 
the various advantages that HPC offers, such as better performance and customizable 
delivery. These enterprises also lack the technical expertise needed to establish and run an 
HPC system. However, cloud computing can boost the use of HPC among SMEs, as it will cut 
down the costs for them. 

Physical simulation, optimization, and machine learning (ML) in varied industrial applications, 
including financial modelling and life science simulation, are some of the examples where 
HPC plays a critical role in solving complex problems within time. Additionally, the regulatory 
requirements for energy consumption, sustainability and safety, and the cost pressure are at 
the top across the world, which is rapidly increasing, resulting in increased complexity for the 
engineers in the field for development. In the aerospace and defence sector, the companies 
are highly emphasizing on reducing the production cost with increased production rate. HPC 
software solutions enable these companies to provide accurate multi-scale and multi-
physics simulation solutions by leveraging the simulation at the design phase, cutting off 
physical testing.  

The HPC market is experiencing a hardware challenge over the years, as the trend has always 
been processor driven. In 2000, the most powerful supercomputer boasted peak 
performance of 3.2 teraflops (TF), whereas, it is 187.7 peak petaflops (PF), an increase in core 
count by 228 times. Additionally, the current generation of HPC also needs to be providing 
adequate memory capacity to manage data-intensive workloads. Hence, packaging a higher 
average number of processors, memory parts, and other components in HPC systems 
creates a challenge. HPC services are also getting traction in recent years. These services are 
the majority in terms of consultation, deployment, and maintenance. Companies, such as 
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HPE, have mentioned focusing on providing HPC services, such as advisory services and 
professional services for integration and installation. 

Mercedes-AMG Petronas Motorsport team has said partnering with HPE to get an assist with 
its high -performance racing cars with advanced IT engineering. The company has gained 
from HPE’s professional service, HPE Pointnext, for innovative technology advantages to 
power its drivers around the track. With this deployment, the team is enabled with efficient 
data tackling capability for better insight into its data and reduced development time and 
iterations that lead to better team performance. Moreover, cloud-based HPC solutions are 
gaining traction in the market due to their cost-effective pay-as-you-go pricing model. This 
has become a critical factor in driving the market as the volume, variety, and velocity of data 
generated have evolved exponentially and are expected to further increase with the 5G 
technology already getting adoption. 

Government agencies, research institutions, and universities are likely to benefit from cloud 
based HPC solutions. The traditional electronic methodology has been time-consuming and 
has increased complexity with the high number of variables to be simulated at a time. By 
adopting the HPC software, time and complexity are reduced. HPC is recognized as one of 
the powerful tools to combat against COVID-19. According to IBM, The COVID-19 High 
Performance Computing (HPC) Consortium which is an initiative to facilitate supercomputing 
power to researchers working on projects related to COVID-19 entered a phase of operation 
focused on enabling researchers to identify potential near-term therapies for patients 
afflicted by the virus. Well established vendors across the globe are collaborating with 
strategic partners and are taking initiatives to foster the use of HPC to tackle COVID-19 with 
help of technology. HPC is used across different application areas from monitoring and 
mitigating the effects of climate change, producing safer and greener vehicles, increasing 
cybersecurity, and advancing the frontiers of knowledge across different scientific and 
research field. Supercomputers are actively involved in the quest for treatments for COVID-
19. The enhanced access to HPC resources has helped in complex calculations and forecasts, 
simulation research for developing vaccines with focus of containing the pandemic across 
globe. 

June 2021 - Lenovo Infrastructure Solutions Group, Intel, and the Leibniz Supercomputing 
Centre (LRZ) of the Bavarian Academy of Sciences and Humanities entered a partnership 
to announce Phase Two of the LRZ’s SuperMUC-NG supercomputer. This will deliver high 
performance integrated solutions, utilizing artificial intelligence to implement advanced 
simulations, modelling, and data analysis that will accelerate research to help solve 
humanity’s greatest challenges. April 2021 - Microsoft partnered with Met Office to design a 
supercomputer for weather and climate forecasting in the United Kingdom. The data 
generated by the supercomputer will be used to provide more accurate warnings of severe 
weather, helping to build resilience and protect the UK population, businesses, and 
infrastructure from the impacts of increasingly extreme storms, floods, and snow. 
Furthermore, the precision and accuracy of modelling are expected to inform government 
policy as part of the United Kingdom’s fight against climate change. March 2021 - Dell EMC 
upgraded its PowerEdge servers to support the new features, with the release of the AMD 
EPYC 7003 Series Processors. AMD Milan with Zen3 cores is the successor of AMD's high-
performance second-generation server microprocessor, which supports up to sixty-four 
cores at 280w TDP and 8 DDR4 memory channels at speeds up to 3200MT/s. 

The growing deployment of cloud computing is one of the major factors for market growth. 
Thus, several key players like Cisco Systems, Inc.; HP, Inc.; Intel Corporation, Cray Research 
Inc.; and Dell Technologies, Inc., among others are focusing on mergers, collaborations, 
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acquisitions, and partnerships with cloud computing pioneers to enhance their offerings and 
position in the market. For example, in 2018, Atos SE partnered with Google Cloud to offer 
secure cloud solutions. Further, by this partnership, Atos SE expects to adopt cloud 
computing and enable companies to grow their businesses by offering access to advanced 
cloud infrastructure. The major players operating in this market are Dell Technologies Inc., 
Fujitsu, Atos SE, Intel Corporation, Cisco Systems, Inc., IBM Corporation, Advanced Micro 
Devices, Inc., and Hewlett Packard Enterprise Development LP. 

 
Figure 10. HPC market size by components. 

Projects throughout the world are revealing the potential of integrating highly capable 
compute into urban spaces. In one example, the city of Bangkok, Thailand, installed smart 
cameras in three traffic intersections. Real-time tracking algorithms fed by these cameras and 
run atop Intel® Core™ processor-based systems optimized traffic signal timing to improve 
traffic flow. This solution reduced queue length in these intersections by 30.5%, saving more 
than 50,000 vehicle commuter hours. However, the value of the data from cameras like these 
should not end at the individual intersection. Results from the edge could be used to optimize 
traffic at the macro level as well. City-level traffic analysis via deep learning algorithms would 
require a more capable converged AI/HPC system in a data centre but could have big 
benefits to commuter safety and mobility, as well as city planning. The more cameras and 
sensors involved, the greater the potential, but also the greater the need for HPC resources 
for analysis. 

2.5 The potential target markets 

2.5.1 The intersection of Smart City applications for Open Data and HPC markets 

Driven by new digital technologies, cities around the world are getting smarter in their 
approaches to managing municipal services and interacting with citizens. Many governments 
are considering adopting the smart city concept in their cities and implementing big data 
applications that support smart city components to reach the required level of sustainability 
and improve the living standards. Smart cities utilize multiple technologies to improve the 
performance of health, transportation, energy, education, and water services leading to 
higher levels of comfort of their citizens. This involves reducing costs and resource 
consumption in addition to more effectively and actively engaging with their citizens.  
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Companies now have the computing power they need to analyse and act upon their data. 
This translates into numerous benefits for the company, environment, and society overall. 
Stock investors can quickly track trends in the market to better serve their investing 
customers. Retailers and advertisers can now review historic purchasing data to better deliver 
the right products and advertisement to their customers and whether researchers can study 
thousands of years of weather data in hours or days instead of weeks or months, improving 
the quality of predictions and safety of people worldwide.  

Intelligent devices enabled with HPC ‘at the edge’ have potential to optimize energy 
generation and delivery, emergency response or the flow of goods and services, and to allow 
urban infrastructures to adapt autonomously to changes and events, such as severe storms 
or traffic congestion. HPC industry has been dealing with data intensive simulations and high-
performance analytics solutions also evolved over the years urges the commercial 
organizations to adopt HPC technology for competitive advantage to deal with time critical 
and highly variable complex problems. The chasm between data and compute power is 
becoming smaller all the time. HPC has been involved in managing power grids and transport 
for the upstream design of vehicles and urban traffic management in smart cities for quite 
some time and its use over time will increase in the markets of cognitive computing/AI, 
driverless vehicles, and healthcare organizations. The smart city movement is leading us to 
urban communities that can better manage user expectations, optimize the allocation of 
limited resources, provide a safer and more sustainable environment, foster innovation, and 
give residents a personalized, always-on end-user experience. 

Adopting these solutions will help address many issues such as providing the storage and 
analysis tools. In addition, this will help to reach the innovation stage and encourage 
collaboration and communication between the different entities of a smart city. This can be 
done by building data communities to work as one entity to foster collaborative and creative 
solutions addressing applications for areas like education, health, energy, law, manufacturing, 
environment, and safety. This also helps in real-time solutions to challenges in agriculture, 
transportation, and crowd management as applications and systems are integrated and 
information flows easily cross applications and entities.  

HPC technology can be implemented not only in dedicated data centres but also it can be 
combined with cloud services, or it can be provided as a service to stakeholders as, for 
example, public administration, academia, and research institutes. A smart city would require 
a federation of systems and applications connected through a fast communication system. 
All participating systems will be required in creating a “continuum” of computing. 

Open portals can facilitate other types of community building. Chattanooga, Tennessee’s 
open data portal is facilitating collaborations with local universities. Bristol’s open portal 
funded data projects from universities and local communities. The Belgian railway operator 
Infrabel opened its open data portal and held hackathons focusing on punctuality data. 
Portuguese utilities company EDP (Energias de Portugal) used their data portal to open an 
ongoing exchange with the community. In addition to engagement, it is necessary to also 
measure the impact of these engagements. Mexico City open data staff monitored Twitter to 
see exchanges with community members. The result is incredibly positive. The Swiss city 
Basel-Stadt confirms the same outcome: many residents are interested in data and 
communicate regularly with the city’s data portal staff on Twitter. In the ever-increasingly 
intelligent cities, citizens want to be engaged, connected, and heard - the most direct channel 
of communication is through data sharing. 
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2.5.2 Data Sharing 

With the growing use of distributed machine learning techniques, there is a growing need for 
data markets that allows agents to share data with each other. Nevertheless, data has unique 
features that separates it from other commodities including replicability, cost of sharing, and 
ability to distort. It was predicted that by 2023, organizations that promote data sharing will 
outperform their peers on most business value metrics. Yet, at the same time, market predicts 
that through 2022, less than 5% of data-sharing programs will correctly identify trusted data 
and locate trusted data sources. Though currently in an early stage, this data-sharing trend 
is picking up steam. In a recent survey, Forrester Research found that more than 70% of global 
data and analytics decision-makers are expanding their ability to use external data. Currently, 
the health care and finance sectors are lead sectors. Shared data can create shared 
opportunities and new business models. As the data-sharing trend advances, we expect 
more organizations to engage in “data collaboration” to tackle usual challenges and pursue 
mutually beneficial revenue, operational, and research opportunities. Finally, the ability to 
share data safely with external data management service providers can help organizations 
streamline data management processes and lower related costs.  

2.5.1 The market for the IT Tool 

In a brief time, the COVID-19 outbreak has affected markets and customer behaviours and 
impacted economies and societies. City management, planning, utilities, and government 
function day and night to stabilize conditions and facilitate prerequisite services to every 
individual. 

Open data is an important part of IT companies’ work with smart cities and the technology 
that supports them. These companies have been developing policy frameworks that focus 
on the role of open data to deliver new, better, or more efficient services in cities, while 
responding to decreasing public sector budgets. Also, incorporates open data as part of the 
technical architecture required to overcome constraints in cities such as traffic and 
congestion, and improve engagement between citizens and city leadership. Moreover, some 
of these companies (ARUP) developed a risk information action system, The Hazard Owl, 
which uses real-time natural hazard information from public data feeds. It is used to alert 
clients of natural disasters so they can mitigate against risk and help to protect their business. 
Another example; Adzuna uses open data to develop its Job Index, which provides an 
accurate, complete, and timely view of the UK jobs market. Doorda is a start-up company 
that specialises in bringing together different open government datasets into a single online 
map. This enables citizens to access, understand and engage with public information on their 
local area. Swirrl is a small technology company that provides open data publishing solutions 
to make data easy to find, understand and reuse. Swirrl’s PublishMyData platform is used by 
public and private sector groups to publish and manage their data online in structured, 
machine-readable forms. TransportAPI is a transport solutions platform that seeks to create 
a single, comprehensive source of UK transport information. It consolidates timetables, 
routes, live running, and performance history information for a wide range of transport types, 
including cars, buses, trains, and bicycles. 

Universities releasing open data often have the same experience when taking their first few 
steps on their open data journey. Having identified a first dataset to release, the initial focus 
is typically on the organization of getting the data published. This covers technical 
considerations such as formats, but also issues such as licensing and documentation. This 
first step is usually a learning exercise for the organisation that involves absorbing more than 



 

MS 9 - Identification of viable business models and 
willingness to buy verified 

 

27 

just the details of how best to publish open data. It often shines a light on existing 
organisational processes and activities. For example: how is the organisation’s data collected 
and managed? Who owns that data? And what happens when users ask for help or additional 
data? Answering these questions is an important aspect of developing an organisational 
strategy for open data. 

2.5.2 The market for the key application areas  

When considering the application areas for project results, indicated in section 3, the relevant 
broader markets are 1) mobility 2) parking 3) real estate 4) city planning and management and 
5) training and capacity building. 

Mobility 

Urban areas need admittance to information and data concerning how individuals move to 
create and conduct plans and approaches that help positive results for portability and 
maintainability. Capacity of a person to think and move openly, unafraid of unjustifiable 
reconnaissance, is the underpinning of vote-based society; both the general population and 
restricted areas should guarantee that the security of distinctive individuals stays ensured.  

As urban areas execute shrewd answers for individual parts of their transportation 
frameworks, it will be progressively vital to fuse information sharing frameworks in the 
background to coordinate in any case separate information sources and applications. The 
open information development depends on the three standards of straightforwardness, 
investment, and cooperation. While it is accepted that through receptiveness, sharing and 
cooperating, the worth of information to society can be genuinely understood, the fast 
opening of government information has not been all around gladly received. The Open 
Mobility Foundation (OMF) stewards an open-source tool called “Mobility Data Specification” 
(MDS) that was initially developed by cities to help manage dock less micro-mobility 
programs (including shared dock less e-scooters). To support Mobility Data Specification 
(MDS) users in addressing privacy concerns, the Open Mobility Foundation (OMF) has 
formulated comprehensive guidance for applying MDS in the context of GDPR in the 
European Union. The OMF supports and facilitates the development of open-source 
technology employed by cities and mobility services operators. opentransportdata.swiss is 
the customer information platform for Swiss public transport and individual mobility. Here you 
can view mobility data free of charge and access numerous services. The data published here 
has been prepared for developers. The platform provides timetable, real-time and actual data 
in a file- or service-based format. The data cover all licensed transport companies in 
Switzerland. 

Parking 

While the geolocations of numerous parking facilities are freely available, its raw data is not. 
The data is often embedded on a map within a mobile-unfriendly website, which cannot be 
used while driving. Open data related to parking can include basic information, GPS 
coordinates, services, payment methods, rates, schedules, availability of electric vehicle 
chargers, accessibility for persons with reduced mobility, and air quality information. With the 
Park Indigo application drivers can enter their destination and choose the nearest available 
parking location, which can also be saved as a favourite parking lot. AIPARK provides live 
parking assistance based on data from millions of connected vehicles. The system integrates 
with all internet-enabled platforms: connected cars, mobility apps and traffic management 



 

MS 9 - Identification of viable business models and 
willingness to buy verified 

 

28 

P-route is a Dutch application that shows users where they can park their bike in the city of 
Utrecht. Through the application, users can find up-to date information on space availability 
in bike parking facilities. In addition, the application shows information on distances to bike 
parking facilities and routes to get there. Saemes provides real-time parking information in 
Paris to allow drivers to save time and find their parking space swiftly. ParkingDD shows users 
the current parking situation in different European cities. Depending on the data, you will 
receive the current number of free public parking spaces and their locations. By visualizing 
where parking fines are handed out in Vantaa, car drivers know better where parking a car in 
the street is not allowed which will prevent people from being fined and will encourage them 
to use paid car parks instead. 

Real estate 

Throughout the most recent ten years, a plenty of added information sources has opened for 
metropolitan administration, opening numerous additional opportunities to more likely 
screen and comprehend metropolitan settings. But simultaneously, the applicable 
information scene is to a great extent ungraceful and experiences a scope of framework 
issues both in innovation and strategy terms. Preparing and limit working for public 
association, and a few considerations of privately owned businesses can be considered as 
possible vertical applications in the undertaking. Project made increases in the parts of 
maintainable turn of events, seriousness, and ecological manageability with its capacity to 
change the data it offers into a social advantage. iSofMap is a website that visualises cadastral 
and spatial information and provides access to real estate data of the municipality of Sofia. 
The website also offers the possibility to contact various real estate services directly to make 
inquiries. OmgevingsAlert is a Dutch App that tracks all permits and real estate updates for 
several Dutch municipalities. This app is free and based on data shared by municipalities 
themselves. DataFrance is an open data visualization platform. Thanks to an interactive map 
and more than 36,000 files dedicated to each municipality, their platform allows consultation, 
comparison, and analysis of data throughout France. For each municipality, they provide 
more than sixty indicators on various themes, such as population, real estate, education, 
transport, or environment. Monitor.Estate is a Kyiv-based start-up that was established during 
the Open Data Challenge hosted in Ukraine. It analyses legal risks in the primary real estate 
market with the use of open data. The project currently lets users run a background check on 
1,100 properties in 7 Ukrainian cities, specifically in Kyiv and Kyiv Region and in such major 
cities as Lviv and Odessa. Zillow is an online real estate database company that was founded 
in 2006. It provides users with data on buying, selling, renting, and financing houses. In its 
database are over 110 million houses. Zillow’s idea is to take public real estate information 
that was previously hard to find, easily accessible to consumers, for free. uDA provides a 190 
indicators service focused on Real Estate through APIs and a browser, to facilitate instant 
knowledge of both real estate market and a specific real estate portfolio of a company. 
Otthontérkép helps people who are looking to buy or sell real estate by providing statistical 
data about different areas such as the average real estate prices, parking prices, green 
spaces, criminal or demographic statistics, public transport facilities, schools, etc 

City planning and management 

The City of Toronto’s Open Data Portal is an open-source delivery tool to bring people and 
data together. Port Moody's Open Data Portal gives access to data, statistics, and 
information about city government. By making data accessible, they aim to promote public 
collaboration, increase government transparency, and spark innovation. This information is 
used to inform local decision-making and will help for better plan. The City of Palo Alto 
Open Data Portal, first launched in 2012, includes over one hundred datasets and we are 
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adding more all the time. For example, here you can find information about how the City of 
Palo Alto spends money; the status of development permits; geospatial data; historic 
library information; Utilities data; and current infrastructure issues. The City of Cambridge 
Open Data Program makes government data easily available in useful formats, and is 
intended to increase transparency, foster engagement among residents, and create new 
opportunities for collaboration between Cambridge and the public. 

Training and capacity building 

It is important for all public institutions, local governments, universities, private sector, and 
non-governmental organizations to act in collaboration to plan and direct smart city studies 
on a national scale. For this reason, the 2020-2023 National Smart Cities Strategy and Action 
Plan, which is built with the common mind of ecosystem stakeholders, takes into account 
national needs and priorities holistically have been prepared in order to gain the ability to 
work together by bringing a holistic view to smart city policies at the national level in 
country, to prioritize investments in line with the determined policies, to ensure that the 
investments are implemented with the right projects and activities. To build the skill base 
of citizens the European Commission set up a structure called The European Data Science 
Academy (EDSA) that develops learning materials that are built on an ongoing analysis of 
industry requirements with respect to skilled data scientists and data workers. The EDSA 
designs curricula for data science training and data science education across the European 
Union (EU). They established a virtuous learning production cycle whereby they: (1) analyse 
the required sector specific skillsets for data scientists across the main industrial sectors in 
Europe; (2) develop modular and adaptable data science curricula to meet industry 
expectations; and (3) deliver data science training supported by multi-platform and 
multilingual learning resources. The curricula and learning resources are continuously 
evaluated by pedagogical and data science experts during both development and 
deployment. It is also worthwhile to identify projects such as GODAN Action which are 
working to strengthen capacity, to promote common standards and best practice and to 
improve how impact is measured. The resources and training material from projects like 
these can be accessed and adapted for local training needs, for example. The report from 
UN; also offers practical guidelines on how to initiate and manage open government data 
programmes, and it is targeting public sector employees in the Arab countries. The data 
we create, and copy is doubling in size every two years. Data is being referred as the new 
oil, and an important driver of growth and change. Flow of data has created new 
infrastructure, new businesses, new economics, new models for the public sector and new 
monopolies. 

GODAN Action has been offering a MOOC (Massive Open Online Course) on Open Data 
Management in Agriculture and Nutrition since autumn 2017 in addition to several face-to-
face trainings for the purpose of capacity development. This free online course aims to 
strengthen the capacity of data producers and data consumers to manage and use open 
data in agriculture and nutrition. One of the main objectives is for the course to be used 
widely within agricultural and nutrition knowledge networks, in different institutions. The 
target audience includes infomediaries (journalists, librarians, ICT specialists), researchers, 
policy, and decision makers. 
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3 Key Application areas for project results  

3.1 Key vertical applications areas 

When considering the application areas for project results, the relevant markets segments 
are the following. 

3.1.1 Mobility as a service 

With the emergence of open data initiatives, there is enormous potential to improve mobility. 
Open data, encourages transparency, participation, improved efficiencies and effectiveness 
of services and foster innovation and self-empowerment. Citizen-generated open data is the 
data that individuals consciously generate and that are openly available for use in the public 
domain. The promise of citizen-generated data is that it generates a basis for public 
governance. Moreover, citizen-generated data can provide better information for public 
governance also be used to challenge current positions and power structures. Most analyses 
of open data focus on the barriers for government to make data available and the extent to 
which citizens and other stakeholders are using these data. When it comes to sharing and 
managing mobility data, the challenge cities and their private sector partners face is how to 
reconcile essential goals such as: Cities need access to data and information about how 
people move to develop and implement plans and policies that support positive outcomes 
for mobility and sustainability. Companies and vendors need data to operate their businesses, 
collect payments, and optimize services. At the same time, the ability of an individual to think 
and move freely, without fear of undue surveillance, is the foundation of democratic society; 
both the public and private sectors must ensure that the privacy of individual people remains 
protected. 

The contribution of citizen-generated data to public governance should thus be included in 
terms of potential vertical application. In this plan, it is indicated that this type of open data 
can be understood from the perspective of public governance as a multi-actor process.  

Principles for managing mobility data are given in below with the respect of the project 
results: 

1. Cities require data from private vendors operating on city streets to ensure positive 
safety, equity, and mobility outcomes on streets and places in the public right-ofway. 

2. Cities should treat mobility data as they treat personally identifiable information (PII). It 
should be gathered, held, stored, and released in accordance with existing policies and 
practices for PII. 

3. Cities should be clear about what they are aiming to evaluate when requiring data from 
private companies. This may include, but is not limited to, questions related to planning, 
analysis, oversight, and enforcement. 

4. Cities should prioritize open data standards and open formats in procurement and 
development decisions. Data sharing agreements should allow cities to own, transform, 
and share data without restriction (so long as standards for data protection are met). 

Thus, mobility for citizens is one of the main potential vertical applications in the project. 
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3.1.2 Parking 

While the geolocations of numerous parking facilities are freely available, its raw data is not. 
The data is often embedded on a map within a mobile-unfriendly website, which cannot be 
used while driving. Open data related to parking can include basic information, GPS 
coordinates, services, payment methods, rates, schedules, availability of electric vehicle 
chargers, accessibility for persons with reduced mobility, and air quality information. There 
are some examples of parking such as: Saemes, the second largest parking provider in the 
Paris region, opened its Opendatasoft-powered open data portal dedicated to parking data 
back in March and has since unlocked the data on ninety parking facilities in the Paris region 
(that is 23 000 parking spaces). Moreover, In Lille, France, the metropolis partnered with 
Opendatasoft to aggregate and share data from Waze, bikeshare operators, and transit—data 
that an entrepreneur then used to create a free real-time parking availability app. In San 
Francisco, meanwhile, the Municipal Transportation Agency (MTA) has moved this year to 
demand-responsive pricing for the 28,000 spaces it manages after a successful pilot which 
saw average meter rates fall by 4% and time spent looking for a spot fall by thirty percentage 
points over control areas. 

The creation of data repositories – loaded with metadata, images, video streams, audio 
capture, and more – will give users a service that is increasingly responsive to their needs. By 
opening these repositories in interoperable formats, such as APIs, operators will allow for the 
development of increasingly relevant applications. 

As cities implement smart solutions to individual components of their transportation systems, 
it will be increasingly important to incorporate data sharing systems behind the scenes to 
integrate otherwise separate data sources and applications. An integrated approach will lead 
to innovative solutions for drivers—for example, parking operators are already thinking about 
partnering with third parties to guide drivers to lots with available spaces—but these solutions 
depend on a data infrastructure that can share several types of information and signals in real 
time. 

3.1.3 Real estate  

The open data movement is based on the three principles of transparency, participation, and 
collaboration. While it is believed that through openness, sharing and working together, the 
value of data to society can be truly realized, the rapid opening of government data has not 
been universally welcome. Accordingly, The Central Government Real Estate Agency makes 
data available as open data. 

Open data, drives innovation in the real estate industry in several ways: 

1. Developing More Accurate Property Valuations 

Open data provides appraisers and agents with thousands of comparable properties instead 
of just a few, along with insight into market trends. Investors can rely on this analysis based 
on multiple data points to analyse value. 

2. Providing Deep Insights into Specific Properties 

In years past, investors, agents and consumers could only wonder about the history of the 
property they were considering and the surrounding neighbourhood. Now, data that buyers 
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need, such as how the land was used in the past, insurance claims and permits that reveal 
previous issues with the house, is instantly available. Neighbourhood details including the 
trajectory of home values, crime rates, school boundary information, school performance and 
demographics provide valuable insights for a purchaser. 

3. Forecasting Market Trends 

Tracking demographics, including income levels and employment trends, can be used to 
predict where a wave of foreclosures may be imminent, where prices may rise more quickly 
or where new development to appeal to specific groups, such as young families or empty 
nesters, could be needed. Data can be used to identify areas that could be potential 
opportunity zones or locations for other types of development. 

4. Modelling Building Performance for CRE Investors 

Investors can rely on detailed information such as rental rates, vacancy rates, energy, and 
other maintenance costs, as well as the bigger trend information about employment and 
consumer behavior, to drive their decisions about commercial buildings. Data can be used to 
design 3D models that help developers and investors maximize the efficient use of space. 

BRE investing in real estate and developing a real estate strategy requires careful planning 
and preparation with open data such as NestReady's white-label solutions integrate every 
step of a homebuyer’s journey, from exploring homes and neighbourhoods, to working with 
a real estate agent and financing their property. iSofMap is a website that visualises cadastral 
and spatial information and provides access to real estate data of the municipality of Sofia. 
The website also offers the possibility to contact various real estate services directly to make 
inquiries. OmgevingsAlert is a Dutch App that tracks all permits and real estate updates for 
several Dutch municipalities. This app is free and based on data shared by municipalities 
themselves. DataFrance is an open data visualization platform. Thanks to an interactive map 
and more than 36,000 files dedicated to each municipality, their platform allows consultation, 
comparison, and analysis of data throughout France. For each municipality, they provide 
more than sixty indicators on various themes, such as population, real estate, education, 
transport, or environment. Monitor.Estate is a Kyiv-based start-up that was established during 
the Open Data Challenge hosted in Ukraine. It analyses legal risks in the primary real estate 
market with the use of open data. The project currently lets users run a background check 
on 1,100 properties in 7 Ukrainian cities, specifically in Kyiv and Kyiv Region and in such major 
cities as Lviv and Odessa. Zillow is an online real estate database company that was founded 
in 2006. It provides users with data on buying, selling, renting, and financing houses. In its 
database are over 110 million houses. Zillow’s idea is to take public real estate information 
that was previously hard to find, easily accessible to consumers, for free. uDA provides a 190 
indicators service focused on Real Estate through APIs and a browser, to facilitate instant 
knowledge of both real estate market and a specific real estate portfolio of a company. 
Otthontérkép helps people who are looking to buy or sell real estate by providing statistical 
data about different areas such as the average real estate prices, parking prices, green 
spaces, criminal or demographic statistics, public transport facilities, schools, etc 

However, there are still many open data websites that are simply file dumps. These 
unstructured sites do not follow any standard or even give any attention to the usability of 
the content. Part of the reason is that they have been built by enthusiasts during hackathons 
and data dives. In these cases, unfortunately, there is often no post-event follow up, 
maintenance, or further development. Thus, the project will provide some significant outputs 
for the related market area. 
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3.1.4 City planning and management 

Urban management efforts aim at solving the problems of cities and managing city systems 
also benefit from the explosion of new data environment formed by open urban data, which 
can serve as an important complement to conventional survey data and data collected by 
various administrative departments. Over the past decade, a plethora of new data sources 
has become available for urban management, opening many new possibilities to better 
monitor and understand urban settings.  

The City of Toronto’s Open Data Portal is an open-source delivery tool to bring people and 
data together. Port Moody's Open Data Portal gives access to data, statistics, and information 
about city government. By making data accessible, they aim to promote public collaboration, 
increase government transparency, and spark innovation. This information is used to inform 
local decision-making and will help for better plan. 

The City of Palo Alto Open Data Portal, first launched in 2012, includes over one hundred 
datasets and we are adding more all the time. For example, here you can find information 
about how the City of Palo Alto spends money; the status of development permits; geospatial 
data; historic library information; Utilities data; and current infrastructure issues.  

The City of Cambridge Open Data Program makes government data easily available in useful 
formats, and is intended to increase transparency, foster engagement among residents, and 
create new opportunities for collaboration between Cambridge and the public. 

To date most air pollution data has been derived from models based on data from a limited 
number of stationary monitoring sites combined with transportation, weather data, satellite 
imaging data and other open data sources to estimate pollution for various locations. To 
improve the accuracy of these models, more direct air quality data is needed. Now, gathering 
that data is becoming feasible. Low-cost portable sensing devices connected via Wi-Fi 
networks are available today at a fraction of the cost of conventional stationary systems, 
enabling localities to expand the number of monitoring points. At the upper end of the scale 
are sensors (often multi-purpose) that can be attached to lampposts, bus stops, buildings, 
utility poles and other fixtures. At the lower end are affordable personal sensor devices that 
enable residents and visitors to participate in gathering and sharing air quality data. These 
personal devices can be placed in homes or workplaces or carried as one walks or bikes to 
gather ambulatory measurements. 

As cities grow, so does the amount of garbage we produce. By 2050, the United Nations 
estimate that 68% of world population will live in urban areas and the World Bank that solid 
waste will increase by 70%. The inadequacy of existing trash containers and landfills may lead 
to the accumulation of garbage on city streets and to illegal dumping, with profound 
consequences for public health. Waste management is much more than just trash collection. 
It also entails the selection, control and distribution of bins, the planning of pick-up routes, 
the sorting of garbage, the monitoring of vehicles loads, bin and dump filling levels, as well 
as the instructions, billing models and incentive programs to encourage citizens to use bins 
properly. One of the greatest challenges for waste managers is that each trash container has 
different emptying requirements: a bin on main street may collect cans and tissues over a 
complete day, while bins in a back street a few steps away might be filled with restaurant 
food leftovers in just one evening. Another challenge is finding the most strategic locations 
for bins, to avoid overflown containers in residential areas and systematically empty disposal 
units in secondary roads. Data-driven IoT and AI applications can solve these problems. By 
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placing Radio Frequency Identification (RFID) tags and internet-connected ultrasound 
sensors in bins, it is possible to collect data about the location, fill level, temperature and 
even type of waste of each trash container and communicate it to cloud-based data analytics 
platforms. Data can then be processed to derive useful insights, such as the most strategic 
bin locations, type, and size, as well as the optimal garbage collection routes, frequency, and 
vehicle loads. Data can also be used to automatize the sorting, compression, and vacuum 
collection of trash and even to personalize waste billing and issue vouchers based on the 
type and weight of waste. 

Regarding emergency; while cities are locked down and borders are closed in response to 
the coronavirus outbreak, science is becoming more open. This openness is already making 
a difference to scientists’ response to the virus and has the potential to change the world. The 
WHO and national organizations like the Chinese Centre for Disease Control and Prevention 
also publish open statistical data, such as the number of patients. This can help researchers 
to map the spread of the virus and offer the public up-to-date and transparent information. 

Yet, at the same time, the relevant data landscape is uncoordinated and suffers from a range 
of infrastructure issues both in technology and policy terms. According to these points, Urban 
Co-Creation Data Lab results can be used for city management systems, in all the areas 
(emergency, waste, pollution) and possibly many more. 

Training and capacity building 

There is a fundamental gap between the types of technological solutions being proposed 
and whether these solutions, and the way they are being implemented, are necessarily 
promoting inclusivity, resilience, and sustainability from the perspective of economically and 
socially disadvantaged urban residents.  

It is important for all public institutions, local governments, universities, private sector, and 
non-governmental organizations to act in collaboration to plan and direct smart city studies 
on a national scale. For this reason, the 2020-2023 National Smart Cities Strategy and Action 
Plan, which is built with the common mind of ecosystem stakeholders, takes into account 
national needs and priorities holistically have been prepared in order to gain the ability to 
work together by bringing a holistic view to smart city policies at the national level in country, 
to prioritize investments in line with the determined policies, to ensure that the investments 
are implemented with the right projects and activities. While smart cities have attempted to 
become ‘data driven’ cities by installing sensors and other devices for monitoring and 
surveillance, the need for additional technical and institutional capacities to apply 
technology-enabled methods into decision and management processes that are more 
inclusive, effective, and efficient, has been increasingly felt. This includes a focus on how 
people experience and use technologies, as well as the needs for refinement and innovation 
of institutional processes of local authorities. 

Training and capacity building for public organization, and some inclusion of private 
companies can be considered as potential vertical applications in the project. Urban Co-
Creation Data Lab created gains in the aspects of sustainable development, competitiveness, 
and environmental sustainability with its ability to transform the information it offers into a 
social benefit.  
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3.2 Market analysis of key vertical applications 

The potential market size for the specific applications and market size assessment 
considering the selected application for Urban Co-Creation Data Lab have been analysed to 
be as: Open data, Smart cities, Smart City applications for Open Data and HPC markets. 
However, when conducting the project steps, Urban Co-Creation Data Lab results showed 
some additional applications on market such as: Mobility as a service, parking, real estate, 
capacity building between related stakeholders on city planning & management systems. 

Since the contribution of citizen-generated data to public governance should be included in 
terms of potential vertical application for city management, it is indicated that this type of 
open data can be understood from the perspective of public governance as a multi-actor 
process. As cities implement smart solutions to individual components of their transportation 
systems, it will be increasingly important to incorporate data sharing systems behind the 
scenes to integrate otherwise separate data sources and applications and accordingly Urban 
Co-Creation Data Lab provides new solutions for drivers—for example, parking operators are 
already thinking about partnering with third parties to guide drivers to lots with available 
spaces. Also, there is a gap between the types of technological solutions being proposed 
and whether these solutions, and the way they are being implemented, are necessarily 
promoting inclusivity, resilience, and sustainability from the perspective of economically and 
socially disadvantaged urban residents. Thus, the capacity building on smart city 
management is indicated in this plan as a critical vertical application. Regarding the key needs 
for the applications areas, according to the research performed and interviews, the best 
opportunities and demand are in the following: 

 Mobility as a service e.g., parking – high demand from commuters/travellers, as well 
as from mobility Apps. 

 City planning and management – high need from multiple public administration 
organization, as well as the private sector e.g., urban planners and architects. 

 Real estate – one of the largest markets that is not yet taking full advantage of the 
benefits of OD. 

These suggested application areas have been selected by making a large market analysis so 
that the project results can be best disseminated and applied in the most sustainable way. 
While the geolocations of parking facilities are freely available, its raw data is not and the data 
is often embedded on a map within a mobile-unfriendly website, which cannot be used while 
driving. For city planning and management, an increase of new data sources has become 
available for urban management, opening many new possibilities to better monitor and 
understand urban settings. Lastly, since reals estate sector is growing and it is believed that 
through openness, sharing and working together, the value of data to society can be truly 
realized, the rapid opening of government data has not been universally welcome. 

 

4 Business models  

The process of business model design is part of business strategy and to maintain and further 
develop the existing solution, it is needed to find a suitable business model. Business model 
describes how a project creates, delivers, and captures value, in economic, social, cultural, or 
other contexts. In theory and practice, the term business model is used for a broad range of 
informal and formal descriptions to represent core aspects of a business, including purpose, 
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business process, target customers, offerings, strategies, infrastructure, organizational 
structures, sourcing, trading practices, and operational processes and policies including 
culture.  

The initial objective of defining such a strategy is not targeted to conclusively deciding the 
legal structure of project, but instead provides an initial synopsis to validate how it can 
function in the future and should not limit the results of the project’s outcomes by any means.  

Urban Co-Creation Data Lab research used to create a cost effective, user friendly and 
efficient tool, not only for local municipalities, but also for the smart city sector and 
policymakers. Several business models have been discussed as alternatives or 
complementary ways exploit to Urban Co-Creation Data Lab results. The following sections 
outline models for Urban Co-Creation Data Lab, the aim being mostly to prepare a list of 
possibilities and describe them, in some cases with an outline of the main economic 
assumptions within each one. In order to avoid any ambiguity, we define for the scope of this 
document that the relationship between the financial analysis regarding one Specific 
Application and a Business Model is that: A Business Model may include multiple financial 
analysis regarding several Specific Applications where the same Specific Application can be 
targeted by several business models, in other words, there can be different business models 
implementations for a specific application, even if the result may be the same from the end-
user perspective. 

Given the status of the project, since private sector owns the most percent of the data and 
requires conditions to provide it, we defined the business models on this challenge. 
Furthermore, since there is insufficient usage of HPC technology and the prediction in Lisbon 
area, we also used this challenge for foreseen business models with optimizing the 
technology such as predicting the toxic gas release with a simulation. 

According to the business models and distribution channels a probable collaboration 
between consortium partners can arise in a form of a spin-off company. Creating a spin-off 
company on the one hand helps to stand out in terms of clear product portfolio or services 
that future company aims to offer but at the same time require to perform several crucial but 
sometime time-consuming and costly activities towards the definition of potential future 
infrastructure, legal procedures, and management.  

To ensure a sustainable exploitation plan, it will be crucial to form a legally binding 
partnership between partners of the consortium to be able to exploit the results after the 
lifetime of the project. Therefore, several legal structures that are going to be validated during 
the review of the project can be proposed. Three major structures that are identified at this 
stage which might be applied to the project:  

1. New Legal Entity 
2. Supply Chain  
3. Joint Venture  

Considering a new legal entity, the consortium will need to define what foreground can be 
passed and which of the beneficiaries will be willing to do that with respect to individual 
exploitation strategies. These actions will be a subject to reconsideration of the IPR 
agreement. In these cases, future shareholders expect gaining profits because of company’s 
trading agreements and operations on the market.  
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Future steps for the exploitation of Urban Co-Creation Data Lab will include the validation of 
this approach and addressing the issues of legal base (where the entity is going to be funded), 
legal basis (type of the entity, based on the legal procedures of the respective country), 
ownership and administration (definition of who and how will operate the company and how 
many shares each partner will hold). The following step of the exploitation plan would be to 
investigate each partner’s interests and potential as an active participant in the future entity 
or as a shareholder. If there is an interest and a viable business between a chain of partners, 
a commercial contract will be considered.  

In terms of business models based on projects research areas, that in many cases Open Data 
is complementary to the services already provided. It serves to enrich an existing service, or 
it is used as contextual data. Only 12% of the organisations use Open Data as their main source 
towards developing web- or mobile applications. Models through which services are 
provided for the client are ‘answers as a service,’ ‘information as a service’ and ‘data as a 
service.’ The use of Open Data also not always directly translates into more turnover or profit. 
When asked about the benefits Open Data brings to companies, innovation was by far the 
most mentioned benefit, mentioned by 47% of the companies, followed by reduced costs 
and increased efficiency (26%). 

For instance; GLA’s London DataStore hosts more than five hundred datasets bundled into 
topics like jobs and economy, transport, environment, safety, health, housing, population. 
Developers can use DataStore’s figures from Transport for London, the Office for National 
Statistics, or the Department of Health, for example, to create third-party apps to help 
Londoners, visitors, and local businesses. The School Atlas map shows school performance 
data, population data and housing projects. GLA’s own Workspaces interactive map helps 
SMEs search office spaces by price, length of stay and types of businesses already located 
in a particular building. Transport apps are the most popular use of London’s open data. 
Transport for London is releasing real-time data for which more than 5,000 developers have 
registered. Developers have created hundreds of apps, including such for Tube travel news 
updated every minute, or a personalized journey planning tool for public transport. 
Amsterdam has been using and developing for years the Amsterdam Smart City project, 
which employs big and open data to offer residents, businesses and tourists insights and help 
them make data-backed decisions. 

Amsterdam has an interactive mapping website combining open geo data from various 
departments of the city. The Energy Atlas project deploys open data to map energy use 
across the city as it targets to go greener. Amsterdam is committed to saving energy, 
reducing CO2, and identifying opportunities to boost the use of renewable energy in its 
energy transition push. While some cities are ahead in opening data and extracting social and 
economic benefits from datasets, others are just beginning to publish open government data. 
The capital Sofia was Bulgaria’s first city to open data. 

Sofia’s urban mobility website has been providing detailed information on urban transport, 
schedules, and routes. Bulgaria, which started publishing public open data only last year, 
plans to have more than three hundred open datasets by the end of 2016, the government 
said last month. 

4.1 Review other projects and the best models to generate revenue 

The possible business models can by divided by monetization model, and format or delivery 
type, or channel.  
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For the monetization model there are the following possibilities: 

1. Subscriptions 
2. Freemium 
3. Selling of piecemeal analytic intelligence  
4. Based in advertising  
5. Providing B2B IT services e.g., data quality services, IT development services 
6. Selling licences to IT tools, as packaged software, or SaaS 
7. Training courses 

For the formats used there are the following possibilities: 

1. Geospatial data, provided in maps or satellite imaging 
2. Reports e.g., in PDF, HTML, or OD 
3. Compiled/curated Datasets, or API access to them 
4. Classes / training materials 
5. XR visualisation (AR or VR) 
6. Digital Twins 

The delivery type or channel can be one, or a combination of the following possibilities: 

1. Web-based 
2. App-based (for mobile or tablets) 
3. Desktop application 
4. XR device 

This section outlines R&D outcomes or initiatives that have common characteristics with 
Urban Co-Creation Data Lab, notably those relating to open data and HPC and their uses in 
smart cities. This list takes under consideration alternative project deliverables that contain 
similar information to this document. 

The FINEST Twins -Establishment of Smart City Centre of Excellence 

Europe has pledged to lead on climate action and has set forth ambitious goals and directives 
to achieve that commitment. The Horizon 2020 and Horizon Europe research and innovation 
programmes, the European Green Deal and other European Union policies and directives 
propel European Member States towards a 55% cut in emissions by 2030 and climate 
neutrality by 2050. The FinEst Twins is a project which is building the first global cross-border 
smart city centre of excellence - FinEst Centre for Smart Cities (FinEst Centre). FinEst Centre, 
based in Estonia, can mobilise all leading actors and stakeholders and establishing a solid 
long-term partnership with their Helsinki region counterparts, capitalising on the macro 
region’s scientific knowledge, innovativeness, and entrepreneurship. FinEst Centre focuses 
on mobility, energy and built environment glued together by governance and urban analytics 
& data and aims to match leading smart city research centres globally. FinEst Centre 
develops the cross-border knowledge transfer infrastructure (Urban Operating Platform) 
through real-life pilots capable of attracting international expertise and investment. It also 
acts as a springboard for the exportation of Finnish-Estonian knowledge and combined 
service solutions on a global scale. 

SMARTER TOGETHER - Smart and Inclusive Solutions for a Better Life in Urban Districts 



 

MS 9 - Identification of viable business models and 
willingness to buy verified 

 

39 

SMARTER TOGETHER is a joint project that aims to improve citizen’s quality of life in 
nowadays transforming cities. The project will focus on finding the right balance between ICT 
technologies, citizen engagement and institutional governance to deliver smart and inclusive 
solutions. Therefore, six neighbourhoods in different European countries will experiment with 
innovative smart city components, including co-creation processes and high-quality 
refurbishment measures to explore new ways of adding value in urban societies: 

Munich, Lyon, and Vienna – the three lighthouse cities will implement the main demonstration 
activities in specific districts, monitor the results and upscale solutions at city level 

Santiago de Compostela, Sofia, and Venice – the three follower cities will replicate the key 
findings from lighthouse cities in targeted areas, implementing them in different urban and 
institutional environments 

Kyiv and Yokohama – the observer cities will increase the outreach of the project whilst 
bringing in the perspective of cities from East Europe and Asia. 

SMARTER TOGETHER will deepen the knowledge and knowledge in the fields of data 
management, eco-refurbishment and e-mobility through large-scale demonstration 
activities, user-centric innovation, and sustainable smart city business models. Research and 
business stakeholders will benefit from the in-depth transfer of the results, which will prepare 
the ground for a large-scale replication of successful solutions in other cities, contributing to 
positive societal dynamics in European countries and beyond.  

Spreading positive energy in cities across Europe 

The EU-funded ATELIER project demonstrates positive energy districts (PEDs) in eight 
European cities that will strive for sustainability and carbon neutrality. Amsterdam and Bilbao 
are two lighthouse cities that have committed to generate an energy surplus of 1340 MWh of 
primary energy, prevent 1.7 kt of CO2- and 23 t of NOx-emissions, and invest EUR 156 million 
to realise their PED goals. Bratislava, Budapest, Copenhagen, Krakow, Matosinhos, and Riga 
are the fellow cities that will replicate and adapt successful solutions. ATELIER’s aim is for 
more PEDs to spring up around Europe. To really pave the way for more ‘positive’ cities in 
Europe, each of the eight ATELIER cities develop a City Vision 2050 that constitutes the 
roadmap for upscaling solutions in the long term. The main objective of this is to guarantee a 
seamless city transformation from planning to implementation and further upscaling and 
replication. 

Digital Urban European Twins for smarter decision making 

DUET is an Innovation project designed to leverage the advanced capabilities of cloud and 
high-performance computing (HPC) to evolve the traditional public policy making cycle using 
large open data sources. The aim is to help public sector decision-making become more 
democratic and effective, both in the short and long term, through the development and use 
of Digital Twins for policy impact exploration and experimentation in entire cities and regions. 
These digital replicas of a cities system will 

(a) enhance day-to-day city management by helping city managers react quickly to real-time 
events through rapid experimentation of different decision impacts, and 
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(b) ensure longer term policy decisions are more effective and trusted by enabling city 
managers from different units, to explore and discuss with citizens and businesses city issues 
in a visual, easy-to-digest way via a common view. 

Whether the goal is to empower citizens, improve foresight and scenarios simulation 
capability, strengthen coordination during emergency, optimise business performance, 
reduce traffic, or carbon footprint, DUET provides a cost-effective solution that cities can 
adapt to their context with minimal development effort.  

Smart Transition of EU cities towards a new concept of smart Life and Economy 

mySMARTLife project aims at the development of an Urban Transformation Strategy to 
support cities in the definition of transition models, as a suitable path to reach important level 
of excellence in its development process, addressing the main city challenges and 
progressing to the smart people and smart economy concepts. The main instrument to 
achieve this very ambitious strategy will be the definition of the Advanced Urban Planning, 
consisting of an integrated approach of the planned city interventions based on a rigorous 
impact assessment, an active citizen engagement in the decision-making process and a 
structured business approach, from the city business model perspective to the economic 
framework for big companies and local SMEs and Start-Ups. Nantes (France), Hamburg 
(Germany) and Helsinki (Finland) are the lighthouse cities and Varna (Bulgaria), Bydgoszcz 
(Poland), Rijeka (Croatia) and Palencia (Spain) the followers. Energy and Climate mitigation 
plans in the lighthouse cities are completely compliant with the objectives of Covenant of 
Mayors initiative, as it is reflected; first regarding the early participation of the cities in 
Covenant of Mayors and second, considering the ambition of their SEAPs, which were 
submitted, evaluated, approved, and are monitored by Covenant of Mayors. Aligned with 
these objectives, the commitment of the lighthouses is the deployment of a big set of large-
scale interventions and at least two years of data collection to make a depth analysis of the 
results, calculating standard KPIs, evaluating the associated impacts and disseminating the 
results. Followers were remarkably close to this demonstration, collaborating in the definition 
and deployment, analysing the problem from the point of view of their own city challenges 
and extracting knowledge, best practices and lessons learnt for a further replication. 

Integrated and Replicable Solutions for Co-Creation in Sustainable Cities 

By demonstrating smart solutions that integrate energy, mobility, and ICT, rooted in a City 
Innovation Platform, IRIS quantifies their value, and connects interests of many different 
stakeholders in innovative business models, allowing for upscale and replication of 
integrated solutions for sustainable cities across Europe and world-wide. The IRIS project 
supports the Lighthouse cities of Utrecht (NL), Göteborg (SE) and Nice Côte d’Azur (FR) and 
their Follower cities Vaasa (FI), Alexandroupolis (GR), Santa Cruz de Tenerife (ES), and Focsani 
(RO) to address their urgent need to deliver energy and mobility services in their cities that 
are cheaper, better accessible, reliable, and that contribute to a better and more sustainable 
urban quality of life. The impacts of IRIS are an open innovation ecosystem motivating citizens 
to function as prosumers; more effective urban planning and governance of integrated 
solutions; exploitation of validated innovative business models based on multi-stakeholder 
collaboration; more stable, secure, and affordable energy and mobility services for citizens, 
with improved air quality. 

Systemic standardisation approach to empower smart cities and communities 
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SystEmic Standardisation apPRoach to Empower Smart citieS and cOmmunities (ESPRESSO) 
focuses on the development of a conceptual Smart Cities Information Framework, which 
consists of a Smart City platform (the so-called Smart City enterprise application) and several 
data provision and processing services to integrate data, workflows, and processes in 
applications relevant for Smart Cities within a common framework. To build this framework, 
the project identifies relevant open standards, technologies, and information models that are 
currently in use or in development in the various sectors. It analyses potential issues caused 
by gaps and overlaps across standards developed by the various standardization 
organizations and provides guidelines on how to effectively solve those issues. Emphasize 
put on common denominators to eventually allow for horizontal interoperability between the 
various sectors of a smart city. Though horizontal interoperability is out of scope for this 
project, emphasizing integration reference models as a key common denominator (e.g., in the 
form of multi-dimensional city models) already defines essential parts of the foundation for 
future levels of interoperability. 

City Platform as a Service - Integrated and Open 

The main goal of this project is to develop such a City Platform as a Service (CPaaS) that can 
be federated to support regional or even global applications, and that forms the basis for a 
smart city data infrastructure. Technical challenges that need to be addressed include data 
provenance, data quality, adaptive privacy levels, policies, and adaptive processes for 
distributing and deploying processing intelligence to the cloud or to the edge. Other 
important aspects include data governance, data management and the empowerment of the 
citizen to control access and sharing of data about her using a MyData approach. 

HOLISTIC AND INTEGRATED URBAN MODEL FOR SMART CITIES 

STARDUST serves as smart connector bringing together advanced European cities and 
citizens of Pamplona (ES), Tampere (FI) and Trento (IT) - with the associated follower cities of 
Derry (UK), Kozani (GR) and Litomerice (CZ). These six cities, collaborating with relevant 
industrial partners, including a variety of innovative local SME, and supported by academia 
and research centres will demonstrate three lighthouse cities, deploy intelligent integration 
measures, assess, and validate technical solutions and innovative business models, and 
deliver blueprints for replication throughout Europe and abroad. 

The objective of STARDUST project is to pave the way towards the transformation of the 
carbon supplied cities into Smart, highly efficient, intelligent, and citizen-oriented cities, 
developing urban technical green solutions and innovative business models, integrating the 
domains of buildings, mobility and efficient energy through ICT, testing and validating these 
solutions, enabling their fast roll out in the market. 

The core idea of the STARDUST project is the demonstration of different “innovation islands” 
as urban incubators of technological, social, regulatory and market solutions which, once 
validated, could contribute to this objective of transformation of our cities towards Smart 
Cities. The integrated approach of STARDUST is based in the combination of technological 
solutions with human being reflected in joint decision making, economic constraints, citizen’s 
governance, etc. The STARDUST Smart City concept has been designed to enhance the 
integration of all these aspects to define a new Urban Metabolism. 

Edge and Cloud Computation: A Highly Distributed Software Architecture for Big Data 
Analytics 
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CLASS aims to develop a novel software architecture to help big data developers to combine 
data-in-motion and data-at-rest analysis by efficiently distributing data and process mining 
along the compute continuum (from edge to cloud) in a complete and transparent way, while 
providing sound real-time guarantees. CLASS aims at adopting (1) innovative distributed 
architectures from the high-performance domain; (2) timing analysis methods and energy-
efficient parallel architectures from the embedded domain; and (3) data analytics platforms 
and programming models from the big-data domain. The capabilities of the CLASS 
framework demonstrated on a real smart-city use case, featuring a heavy sensor 
infrastructure to collect real-time data across a wide urban area, and prototype cars equipped 
with heterogeneous sensors/actuators, V2I connectivity, and cluster support to present the 
innovative capabilities to drivers. Representative applications for traffic management and 
advanced driving assistance domains have been selected to efficiently process exceptionally 
large heterogeneous data streams in real-time, providing innovative services while preparing 
the technological background for the advent of autonomous vehicles. 

4.2 Joint venture or isolated efforts for the consortium 

Due to technological developments, the Urban Co-Creation Data Lab requires great 
economic power, technical knowledge, expertise, and the collaboration of companies 
specialized in different fields and with different economic powers. Within the consortium, 
each partner retains separate legal status and the consortium’s control over each participant 
is limited to activities involving the joint endeavour, particularly the division of profits. A joint 
venture is defined as “a form of business association between two or more independent 
organisations (joint ventures) to undertake a common project or to achieve a certain goal.” On 
important level it is described as an agreement between partners, where specific contribution 
of each partner is defined. Such contribution arises in form of financial investment, assets, 
skills, etc. It is crucial to note that benefits, risks, and responsibilities are also shared between 
the parties of the venture. Through the process of validation of such concept, the partners 
might need to consider the responsibilities (e.g., finance, resource management) and in the 
form of a possible joint venture agreement. The main investigation defined partners’ rights 
and their direct obligations to the Urban Co-Creation Data Lab venture, definition of the 
management board, addressing the decision-making process, framework for resolving 
disputes, sharing benefits and losses, etc. When considering any of the concept or business 
model, Urban Co-Creation Data Lab might require additional funds to ensure successful entry 
for scaling. In addition to that, some initial funds required to build up a basic infrastructure, 
cover personnel and marketing costs, etc.  

In conclusion, the choice between joint-venture or isolated partner efforts should consider 
that: 

 Isolated efforts are straightforward and require less additional investment but may 
lack scale and reach, and isolated knowledge and IPR arrangements may limit 
exploitation efforts 

 A JV joins resources e.g., investment, assets, skills, etc. while sharing benefits, risks, 
and responsibilities - knowledge and IPR are pooled together  

 In any case: select jointly, or agree on, the key applications to exploit and define 
business plans 

To better determine the most suitable exploitation model and protect the IP of the consortium 
and individual partners, the consortium will consider taking advantage of the following 
services: 
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 The Cordis Marketplace is an online service where you can find RTD results and search 
for innovative business opportunities on emerging technologies.  

 The IPR Helpdesk, which assists potential and current participant in the EC research 
Framework Programmes on intellectual property rights issues arising in this context; 
they also publish several general-purpose papers on specific IPR issues.  

 The European Patent Office which grants European patents and offers additional 
services, e.g., training seminars and patent information products (CD-ROMs, on-line 
Espacenet database, etc.)  

 The World Intellectual Property Organisation, whose website also contains specific 
information for SMEs; it should also be noted that WIPO runs a mediation and 
arbitration facility (http:// arbiter.wipo.int). 

It is considered essential to network with different cities to engage with new stakeholders, 
indicating Lisbon as a case study of innovative smart cities services, powered by HPC, 
assessed in real conditions. This networking can be used to select and recruit business 
partners in different cities. 

Another possibility is to establish partnerships with Acceleration & incubators – Examples of 
collaborations include the Paris DataCity Challenge, Smart Open Lisboa (SOL) and corporate 
acceleration e.g., Telefonica. 

 

5 SWOT analysis 

SWOT analysis used for much more dependent of the specific combination of business 
model and specific applications considered in the project. The SWOT analysis builds on the 
collected knowledge and experiences by identifying the strengths and weaknesses of the 
various modalities in solving key obstacles and challenges to alignment. At the same time, it 
cites findings from relevant recent reports and publications. In this regard it provides a 
synthetic overview of the latest insights, lessons learnt and good practices in improving 
alignment under the framework of H2020 Programming.  

SWOT analysis can be a helpful tool to study dynamics in the smart city, open date and HPC 
market by applying it to the regional context of Urban Co-Creation Data Lab. Their works 
shows the importance of setting the boundaries for an analysis, hence, here the focus of this 
SWOT analysis is smart city, open date and HPC based on smart technologies with a regional 
focus on the European Union. The external opportunities and threats are derived from the 
four different Porter’s Five Forces analyses described in Figure 11. 
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Figure 11. Porter’s Five Forces analyses. 

5.1 Considering generically the results 

Strengths 

 Public participation: This factor refers to cases in which all necessary attention is 
dedicated to the involvement of key players in project during the whole life cycle of 
the project. This factor results in higher adoption rates for project decisions and both 
acceptance and support for project activities. 

 Cooperation among stakeholders: This strength drives effective coordination and 
increases trust between collaborators, which helps when implementing steps toward 
reaching the goals of the project  

 Complying data set with EU data portal: While conducting the project, EU 
Commission required that the data set should comply with the existing portal: EU data 
portal which shows that the project results reach to wide range of the usage. 

Weaknesses 

 Communication between project participants and the public to increase 
awareness: A lack of adequate information concerning project on the side of utilizers 
and inhabitants can lead to aversion and resistance to the project.  

 Digital security: in intelligent cities, the interrelationship between public and private is 
possible thanks to the flow of data. This flow must be fluid and efficient, but 
cybersecurity and privacy failures must be controlled in addition to framing the 
principles of respect for privacy and personal freedom. If the frequency of data 
reading of individuals with which all aspects of the city are measured allows for the 
reconstruction of the privacy of people’s lives, this innovation presents an evident risk 
in terms of respect for personal freedom. 

 Public mistrust: There is general confusion about what smart cities are supposed to 
be. This confusion clouds the public’s understanding of the advantages that smart 
cities offer. The result is fear and mistrust, which inhibit municipalities from 
implementing meaningful and beneficial reforms. Citizens are concerned about the 
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unknown, especially for reasons such as the privacy of their personal data or the 
feeling of being constantly monitored.  

Opportunities 

 Political commitment over the long term: This term describes the consistency of 
political support, given by stability of the local government, which can lead to a 
significant support for a project, facilitating implementation. 

 Environmental awareness: This factor is based on the understanding that a given 
project experiences higher public acceptance when it addresses publicly 
appreciable issues such as air pollution, climate change, and reductions in CO2 
emissions. 

 Affordable and mature technologies suitable for local conditions: Smart city 
projects depend on the availability of economically affordable technologies, which 
are both sufficiently developed, and appropriate for the present local conditions  

 Insufficient resources/products for citizens: There is no specific application/or 
product focuses on the regular citizens for reaching the local city planning 
management. 

 Insufficient HPC technology usage in Lisbon area: There is insufficient usage and 
prediction of HPC technology in Portugal and EU cities. 

Threats 

 Privacy concerns: Anonymity must be ensured, and misuse prevented, to avoid the 
compiling of information about an identifiable individual’s behaviour or personal 
history. Consent may be required to make some data more universally accessible. 
This consideration will be impacted by regulations such as the European Union’s 
‘right to be forgotten,’ and questions remain regarding under what conditions data 
should be shared and who should have control over sharing them. Willingness to 
open data is the most seen challenge during the project. Moreover, private 
companies in Lisbon can only access 30% of this data, especially for Lisbon Open 
Data, but they do not share the information for the project. 

 Lack of the standard of data sharing: There is no specific standard for the 
unrestricted access on smart city management between cities. 

 The expense of creating and curating an open data portal: While third parties stand 
to make clear financial gains from successful app development, the return-on-
investment for those hosting access is more complex and difficult to measure. 

 The requirement that data must be machine-readable: Data which is not machine-
readable cannot be readily found by search engines and is therefore effectively 
useless. 

 Lack of infrastructure and labour: urban infrastructure plays a crucial role in Smart 
City projects. Depending on the existing infrastructure in energy, water, and 
transportation systems, among others, a project may be formulated requiring 
investment time. In addition, skilled labour is needed to transform urban 
infrastructure into Smart infrastructure, which requires even more time and 
investment. 

 Network connectivity and data capacity: Due to the increasing volume of sensors 
and their data, robust connectivity technology is a requirement for success. Many 
major city networks do not provide enough coverage to support even the simplest 
smart city applications. Without powerful city-wide coverage, the success of such a 
project is more than unlikely. 
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According to the SWOT analysis, the most impactful factors are public participation, 
subsidies, and communication between project participants and the public to increase 
awareness. The impact comparing internal and external factors affecting the implementation 
of ongoing or previous projects indicates that the most impactful strengths are cooperation 
among stakeholders, public participation, and marketing applications for awareness and 
involvement. This information leads to conclude that information exchange is incredibly 
important to smart city projects. The most impactful weaknesses were expertise in designing 
innovative technologies and solutions, inertia, and communication between project 
participants and the public. Among the opportunities, the strongest impact was identified for 
environmental awareness, the presence of affordable and mature technologies suitable for 
local conditions and long-term political commitment.  

Finally, the biggest threat is willingness to open data and to get data from relevant bodies in 
the project. Since there are existing data on city characteristics, but no data on urban 
metabolism in Lisbon, it was not sufficient to evaluate the results. Moreover, private 
companies in Lisbon can only access 30% of this data, especially for Lisbon Open Data, but 
they do not share the information for the project. The other main threat was the GDPR with 
indicating that the project does not comply with GDPR. Lastly the biggest opportunity is 
indicated by the project partners as the insufficient resources/products for citizens for 
reaching the local city planning management, and the usage of HPC technology. 

 
Figure 12. SWOT Analysis. 

5.2 SWOT analysis for the selected applications for business planning 

Parking information web service and App 

To reduce of traffic bigger cities typically provide stationary car-park routing systems that 
indicate to drivers where spaces are currently available. While some cities, such as San 
Francisco, already provide app-based mobile information that can travel with the driver. 
Parking information web service and App approach incorporates current availability 
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information directly into routing with longer distance journeys a forecast of future availability 
is required. These models are useful in case of system outages providing a second means to 
assess the status and have also an excellent value for parking operators. European 
Commission has required member countries to contribute to the co-ordination of traffic 
management and development of seamless pan European services through the ITS directive 
2010/40/EU. Among many other things this directive also mandates the publishing of traffic-
related open data including parking status information for important cities and parking areas 
along highways. Urban Co Creation Data Lab shows that robust predictive models for 
demand of parking facilities can be obtained from open parking status data and that classic 
regression techniques readily generate predictions with acceptable error rates while 
providing easy to understand models for decision makers and easy to implement equations 
and rules to implement decision-making algorithms. Furthermore, Urban Co Creation Data 
Lab intend assessing the stability of the models with more data.  

Strengths  

Saves time and energy; Easy to implement; Free and easy access to the App; Manage the 
parking system 

Weaknesses  

Single point of failure 

Opportunities  

Road upgrades or future centre plans will create opportunity to modify parking management 
and supply.  

An increase in electric vehicles will require an increase in vehicle charging stations within 
public parking.  

Reducing CO2 pollution  

Threats  

To be acceptable by the driver culture; There are similar application developed worldwide. 

Web information service for Real Estate agents 

Real Estate is one of the most data-consuming businesses in our world today. From 
demographics data to statistics and market reports, there is a myriad of information to be 
analysed and processed. E-commerce’s impact on real estate is just as significant and 
multifaceted as in other areas. Its momentum springs from two factors: an increasing 
population of online customers and increased involvement and investment from the real 
estate industry. The online real estate business’ growing demand for application 
development has created a new market for application service providers (ASPs) who develop 
standardized Internet application systems and information services supporting a specific set 
of business processes. Open data has two major uses in this sector: helping individuals find 
homes to rent or buy and enabling contractors and city planners to develop those homes as 
well. The most widely used data includes housing, demographic and social, and geospatial. 
Open data can also be valuable for the construction industry: open land use information and 
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permits are consulted before undertaking excavation works and beginning building on new 
sites. There are several public sources of real estate data in the US, most of which are free. 
These sources of data are essential to the success of real estate marketing and development 
strategies. NAR and RESO constantly offer innovative technologies and protocols to help the 
real estate industry to coordinate more in terms of data and support. MLS have also begun 
trying new systems such as reciprocal data exchange and licensing. 

Strengths 

Being the most data-consuming businesses in world. 

Weaknesses 

Negative Online Reviews; Trusting obstacles. 

Opportunities 

Increasing population of online customers; Growing demand for application development; A 
new market for application service providers. 

Threats 

Number of competitors in any given real estate market. 

 

6 Funding options  

There several funding sources:  

 Funding, that can be provided by European or national funds e.g., Horizon Europe, 
PT 2030, Digital programme: 

o Particularly for larger demonstration, proofs of concept or “first of its kind 
implementations (higher TRLs); 

o Further Research and development projects (lower TRLs); 
o Focus on EU initiatives on urban data or analytics (or wider scope); 

 Investment funds and venture capital, for matured businesses; 
 Private investors, business angels, or crowdsourcing, for earlier stage businesses; 
 Public Private Partnerships e.g., on data or AI. 

6.1 Public funding sources  

Apart from that, specific funds might be available on national levels within programs that 
support business development and innovation provided to either private or public entities. 

Urban Co-Creation Data Lab worked on establishing close interactions with municipalities, 
working groups and committees involved in similar or related activities in Europe including 
current European initiatives focused on urban data / urban analytics and other European 
funded actions working on similar perspectives.  
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Joint Call for Proposals: Positive Energy Districts and Neighbourhoods for Climate Neutrality 

This call on Positive Energy Districts and Neighbourhoods (PEDs) is the second call of the 
PED Programme facilitated by the JPI Urban Europe, aiming at supporting the large-scale 
implementation of at least one hundred PEDs by 2025. It succeeds the PED Pilot Call and will 
find its continuation in the European partnership “Driving Urban Transitions to a Sustainable 
Future (DUT).” As an integral part of comprehensive sustainable urbanisation strategies, 
establishing Positive Energy Districts and Neighbourhoods shifts the focus from the individual 
positive energy building towards neighbourhoods and thus a new level of impact on 
sustainable urban development and the energy transition process. With this call, JPI Urban 
Europe aims to continue creating a transdisciplinary and cross-sectoral community working 
in the field of the energy transition in the urban context, aiming for high stakeholder 
involvement, collaboration, and co-production of knowledge. 

EIT URBAN MOBILITY 

EIT modelled three different transition scenarios to reflect pathways for cities to address the 
European Green Deal objectives for the transport sector of -55% CO2 emissions by 2030 and 
-90% CO2 emissions by 2050 compared to 1990 levels. These pathways are composed of a 
set of twenty-nine different policy measures (e.g., car and bike sharing, cycling infrastructure, 
subway, and bus lanes, etc.) grouped into three main scenarios: 

“Promote and Regulate”: this transition pathway assumes the promotion and regulation of 
nineteen sustainable mobility options; 

“Plan and Build”: this transition pathway focuses on fourteen infrastructure building and 
technology related actions; 

“Mixed”: this transition pathway is a mix of the two above-mentioned approaches, with 
twenty-three measures related to both technological innovations and behavioural change. 

The EIC Accelerator 

The EIC Accelerator Pilot builds on the SME Instrument Phase II and provides grant-only 
support as well as support in the form of blended finance (combining grant and equity). The 
scheme supports high-risk, high-potential small and medium-sized innovative enterprises 
willing to develop and commercialise new products, services and business models that could 
drive economic growth and shape new markets or disrupt existing ones in Europe and 
worldwide. 

INTERREG EUROPE 

Interreg Europe helps regional and local governments across Europe to develop and deliver 
better policy. Interreg creates an environment and opportunities for sharing solutions and 
policy learning and aims to make sure that government investment, innovation and 
implementation efforts all lead to integrated and sustainable impact for people and place. To 
achieve this goal, Interreg Europe offers opportunities for regional and local public authorities 
across Europe to share ideas and experience on public policy in practice, therefore improving 
strategies for their citizens and communities. 

European Investment Project Portal (EIPP) 
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The InvestEU Fund combines thirteen centrally managed EU financial instruments and the 
European Fund for Strategic Investments into one instrument. Under the InvestEU Fund, 
there is a single fund with a strong financial capacity and a single set of coherent 
requirements, which applies throughout the financing cycle to the benefit of final 
beneficiaries and financial intermediaries. Thanks to its centralised nature, InvestEU can 
deliver on EU policy objectives, minimise overlaps and ensure synergies. 

COSME 

COSME is a programme implementing the Small Business Act (SBA) which reflects the 
Commission’s political will to recognise the significant role of SMEs in the EU economy. 
COSME supports SMEs in the following areas: Facilitating access to finance, supporting 
internationalisation and access to markets, Creating an environment favourable to 
competitiveness. 

EUREKA and EUROSTARS 

Eurostars is a European joint programme, co-funded from the national budgets of 36 EUREKA 
countries and by the European Union through Horizon 2020. Eurostars has been carefully 
developed to answer to the specific needs of the R&D-performing SMEs, and targets the 
development of new products and services, giving easier access to international markets, 
thanks to the transnational nature of each project consortium. Eurostars is a competitive 
programme that sees an average of 29% of project applications receive funding, meaning 
that submitting projects proposal is certainly worthwhile.  

HORIZON EUROPE & GREEN DEAL 

To overcome climate change and environmental degradation challenges, the European 
Green Deal transform the EU into a modern, resource-efficient, and competitive economy, 
ensuring: no net emissions of greenhouse gases by 2050, economic growth decoupled from 
resource use, no person and no place left behind. One third of the 1.8 trillion-euro investments 
from the NextGenerationEU Recovery Plan, and the EU’s seven-year budget will finance the 
European Green Deal. 

Financial Support for Third Parties (FSTP) 

Financial Support for Third Parties (FSTP) distributes public funding to assist beneficiaries, 
such as start-ups, scale-ups, SME and/or mid-caps, in the uptake or development of digital 
innovation. This funding method aims at simplifying the administrative procedures, creating 
a light, SME-friendly application scheme, by allowing that some EU-funded projects may 
issue, in turn, open calls for further funding.  

Space (EC and ESA) 

Within the Horizon Europe funding program and the European Space Agency initiatives there 
is simultaneously technical support and funds available. 

Copernicus delivers accurate and reliable information in the field of environment and security 
and supports a wide range of Union policies in domains such as agriculture, environment, 
energy, health, civil protection, humanitarian aid and transport. Mainly tailored to the needs 
of public authorities, Copernicus also serves research, academic, commercial, and other 
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private users. The system consists of three main components: a space component, which 
delivers data from a fleet of dedicated observation satellites (the ‘Sentinels’) and from 
contributing missions; and in-situ component which collects data acquired by a multitude 
of sensors at air-, sea- and ground-level; and a service component which transforms 
the wealth of satellite and in-situ data into timely and actionable information products. The 
programme is managed by the European Commission and implemented in partnership with 
the Member States, European Space Agency (ESA), European Organisation for the 
Exploitation of Meteorological Satellites (EUMETSAT), European Centre for Medium-Range 
Weather Forecasts (ECMWF), EU Agencies and Mercator Ocean International. Galileo 
provides Europe and European citizens within dependence and sovereignty for the provision 
of location and navigation services. The Galileo system offers several high-performance 
services worldwide, featuring various levels of accuracy, robustness, authentication, and 
security: 

 Open Service (OS): Galileo Full, Free and Open (FFO) service set up for positioning 
and timing services. The Galileo Open Service also provides Navigation Message 
Authentication (OSNMA), allowing the computation of the user position using 
authenticated data extracted from the navigation message. 

 High Accuracy Service (HAS): A free access service complementing the OS by 
providing an additional navigation signal and added-value services in a different 
frequency band. HAS is intended to offer real-time user positioning performances 
with accuracy less than two decimetres in nominal conditions. 

 Public Regulated Service (PRS): Service restricted to government-authorised users, 
for sensitive applications that require an important level of service continuity. 

 Commercial Authentication Service (CAS): A service providing users with 
the capability to obtain an authenticated Galileo PVT solution. 

 Search and Rescue Service (SAR): Europe’s contribution to COSPAS-SARSAT, an 
international satellite-based search and rescue distress alert detection system. 

The European Geostationary Navigation Overlay Service (EGNOS) is Europe’s regional 
satellite-based augmentation system (SBAS) that is used to improve the performance 
of global navigation satellite systems (GNSSs), such as GPS and Galileo. EGNOS improves 
the accuracy and reliability of GNSS positioning information, while also providing a crucial 
integrity message regarding the continuity and availability of a signal. In addition, EGNOS also 
transmits an extremely accurate universal time signal. EGNOS delivers three core services: 

 Open Service: free and open to the public, the Open Service is used by mass-market 
receivers and common user applications; 

 •Safety of Life Service (SoL): primarily geared towards civil aviation, the SoL service 
has potential applicability to a range of safety-critical transport applications which 
require enhanced and guaranteed performance and an integrity warning system, 
including maritime, rail and road; 

 EGNOS Data Access Service (EDAS): offered on a controlled access basis, EDAS 
provides ground-based access to EGNOS data through the Internet to customers 
requiring enhanced performance for professional use 

6.2 Private investors, business angels, crowdsourcing 

Funding via Angel and Private Investors: The typical angel investor is a high-net-worth 
individual who has an interest in helping new companies expand. These accredited 
investors provide start-ups with seed money in exchange for an equity stake in the company. 
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There is a higher risk associated with angel investments as they are dealing with an unproven 
business model. It is also probable that the company does not have a product and, if they 
have customers, they might not have significant revenue. However, they are more forgiving 
on the types of metrics that VCs use to measure a potential investment. 

Crowdfunding can be defined as an open appeal to the public to raise funds with a specific 
objective. The concept itself is far from new and has been embedded in human culture since 
its early days. Historically, people have been raising money to achieve certain objectives for 
the common good. Numerous examples of charitable donation campaigns can be found in 
early history; however, the term crowdfunding typically denotes raising funds using the 
Internet. The emergence of online crowdfunding dates to more than a decade ago, but the 
use of a dedicated platform for several crowdfunding campaigns has only gained traction in 
recent years. The development of entrepreneurship, the creation of start-ups and the growth 
of SMEs are considered important contributors to the economy in terms of innovation, 
competitiveness, employment, and growth. Crowdfunding contributes to this economic 
growth, by generating additional revenue for companies or by providing capital to start-ups 
and SMEs. In addition, the social network mechanism that powers crowdfunding platforms 
brings together market participants who, in an offline context, would not have the opportunity 
to meet. 

 

7 Sustainability options 

Future sustainability depends on several aspects, such as: 

1. Availability of frequently updated and diverse datasets; 
2. Willingness to buy, or need for use, from a considerable number of users or 

organizations; 
3. Viable business and / or funding models; 
4. Availability of affordable IT infrastructure. 

7.1 Critic assessment of the funding options  

As indicated in section 6.1, there are several funding options that can be reached via Urban 
Co-Creation Data Lab’s results. Joint Call for Proposals: Positive Energy Districts and 
Neighbourhoods for Climate Neutrality which is the call of the PED Programme facilitated by 
the JPI Urban Europe, aiming at supporting the large-scale implementation of at least 100 
PEDs by 2025 and aims to continue creating a transdisciplinary and cross-sectoral community 
working in the field of the energy transition in the urban context, aiming for high stakeholder 
involvement, collaboration, and co-production of knowledge. EIT URBAN MOBILITY reflect 
pathways for cities to address the European Green Deal objectives for the transport sector of 
-55% CO2 emissions by 2030 and -90% CO2 emissions by 2050 compared to 1990 levels. The 
EIC Accelerator provides grant-only support as well as support in the form of blended finance 
and supports high-risk, high-potential small and medium-sized innovative enterprises. 
INTERREG EUROPE supports regional and local governments across Europe to develop and 
deliver better policy. Call also creates opportunities for sharing solutions and policy learning 
and aims to make sure that government investment, innovation and implementation efforts 
all lead to integrated and sustainable impact for people and place. European Investment 
Project Portal (EIPP) applies throughout the financing cycle to the benefit of final beneficiaries 
and financial intermediaries and can deliver on EU policy objectives, minimise overlaps and 
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ensure synergies. COSME reflects the Commission’s political will to recognise the significant 
role of SMEs in the EU economy. COSME supports SMEs in the facilitating access to finance.  
EUROSTARS has been developed to answer to the specific needs of the R&D-performing 
SMEs, and targets the development of new products and services, giving easier access to 
international markets.  GREEN DEAL transform the EU into resource-efficient and competitive 
economy, ensuring: no net emissions of greenhouse gases by 2050. Financial Support for 
Third Parties (FSTP) aims at simplifying the administrative procedures, creating a light, SME-
friendly application scheme, by allowing that some EU-funded projects may issue, in turn, 
open calls for further funding. Digital Europe Programme for proposals for EU action grants 
in the field of Cloud, Data and Artificial Intelligence under the Digital Europe Programme 
(DIGITAL). 
 

7.2 Results of interviews with experts 

The approach for the interviews was to get insights from experts in e.g., Open data, city 
management, urban planning, and smart cities. In other words, the purpose was to get 
qualitative insights about the current uses of Open Data, its main utilizations, its users, major 
difficulties, and barriers (the survey used for interviews is in Annex 8.5). Given the small size 
of the responses sample (21 respondents, from more than 150 contacts) any quantitative 
analysis has no statistical relevance to, yet some relevant patterns emerge from the collected 
insights from qualified experts.  

The respondents where teachers, urban planners, public workers, CEOs, workers in 
SMEs/companies and consultants, collectively worked in more than 18 countries, and in the 
following cities: Caransebes, Dublin, Madrid, Levallois-Perret, London, including suburbs, 
Glasgow, Stuttgart, Pordenone, Utrech, several cities in Ukraine and Moldova, Southampton, 
Delft, Bruges, Mechelen, Saint-Quentin, Barcelona, Lisbon, Porto, Madrid, Helsinki, Tokio, 
Brussels, Dublin, Frankfurt, Paris, Rotterdam, Gaia and New York. 

This set of interviews was aimed to: 

- assess the current or potential use of Open data (with or without HPC) 

- get insights of its utilization, as well as major difficulties or barriers for deployment/use, and 
key priorities  

For this purpose, experts from two groups where interviewed: 

Profile 1 (Users and OD providers): IT managers and decision makers at city halls, particularly 
for city planning and management, training, and capacity building. 

Profile 2 (researchers and developers): from Universities, SMEs and companies working (or 
considering working) with Open Data in the areas of real estate, mobility, parking, city 
planning and management, training, and capacity building.  

The analysis of these two broad groups is made bellow, and it is noticeable that some experts 
can be included in both groups (in one case the response was both groups). 
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The conversations revolved around the reasons why they provide or use open data for 
decision making, or any other purpose, and the use of HPC and main difficulties and 
opportunities observed by each one. 

Open data is mostly considered to help citizens and public authorities to understand what the 
situation and problems are in their area. 

Some of the experts think they must comply with a political decision for open data, but until 
today it is a one-way solution - they deliver the data and sometimes others use it.  

Experts use Open Data in e.g., geo-based analytics software (like in municipal planning 
directives) and related data for architectural design, within urban planning work. Many of the 
apps/services are in transport, mobility, and environment. In some cases, private traffic data, 
from transport operators such as Uber is also used. 

Smart Dublin is an initiative that includes all four municipalities in the area, with is a workable 
solution to share resources and knowledge and publishes Open Data for all - provide access 
and aim to promote transparency openness and innovativeness.  

The Madrid city hall collects data from various sources and aims to analyse this data and 
claims there is no need to access data from external sources.  

Some have also considered EO data from Copernicus but the spatial resolution of ten meters 
is too low for experts. At least one meter resolution would be required for their quality 
requirements.  

In other point, some experts claim that they do not use Open Data because they have not 
compared what they have with what exists in the market, and do not have yet internal 
preparation for Open Data use. For some expert there is no perceived need for publishing OD 
datasets. 

Experts indicated that there is no feedback mechanism, as they publish OD but have no info 
about what happens next.  

Regarding to the kind of open data that experts use, it is for example Geographic Data, 
Statistics, Mobility Data, Climate Data; experts also use EO dataset access via EUSPA - 
Galileo/EGNOS, Copernicus and sat.com, also connected with INSPIRE and EUMETSAT, e.g., 
forest related data from national institutes and from NOOA network of weather forecasting. 
However, other data such as e.g., Census data on revenues is not fully available in a 
geographic basis. 

Local and national data on sea, energy and atmospheric data was also one of from given 
answers. Regarding personal data the EU buys data to private companies e.g., Pleaiades, 
Terrasat and makes is available to governments.  

Traffic data includes e.g., location of schools, number of accidents near schools, map data & 
boundaries information’s coming from other source. Availability of mobility data is sometimes 
reduced for urban design - e.g., for city bikes, which tend to be biased since e.g., they start 
deploying them in high income areas (increased offer where services are already available).  
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Air pollution has been considered as open data, while parking can be less open e.g., 
location/identification of persons/vehicles.  

The experts also widely use census data. Some of the examples are provided below: 

 Barcelona - Real estate, e.g., housing costs – using ES housing data, ads, tourism, 
and trend data but e.g., housing affordability was not possible with outdated open 
data. 

 NYC - Assessment of Covid, HIV and related health impacts, in Black and Latinx 
populations, data is up to date, but not disaggregated e.g., by migrant subpopulation, 
and lack of diabetes testing for type 1 and 2. 

Regarding how data is used experts indicated that services, apps, processing of data for 
several applications, in all following areas has been given as answer: 

 Make analysis of a solution to e.g., solve a problem in mobility, need to create a multi 
modal platform, and select data sources; same for energy; waste management. 

 Analysis of flows of persons. 
 Design measures to reduce traffic around an area, urban planning, e.g., to understand 

changes over time and to identify trends. 
 There are also several examples provided such as EO data is used for timing e.g., for 

Blockchain and Galileo timestamping for transactions in ATMs.  
 In agriculture explorations or premises - as basis for geo analytics services that are 

used in crop management. 
 Regarding to the use in transport: real time data for transport for e.g., parking, bike 

sharing and public transport. 
 Other opinions about the OD usage were analysis of health impacts, housing 

affordability, mobility, food security and amenity, civic improvement assessment., free 
local access to information, electricity, economy, justice, social welfare, mobility, 
sustainability development, urban planning, for assessment of land use, if construction 
is possible, or if land is rural or forest reserve, for studies e.g., PhDs and analysis / 
reporting.  

 For some other experts: Global Contracting Data, to provide guidance for countries, 
municipalities, and public administration - to understand trends in services e.g., for 
public spaces. 

Regarding whom are the users/customers, they were indicated as follows: Farmers or 
farming managers, Municipalities, SMEs - that are trying to create solutions for cities; App 
developers, data analysts, computer programmers, some business, public, citizens, any 
member of the public & stakeholders in the area, local authorities, Education, researchers, 
NGOs - e.g. to compare the impact of their actions with city wide data, and to assess needs, 
Transport providers, Urban planners, Any city hall, and sometimes architecture offices. 

According to the frequency of their use experts indicated the frequency among several 
options while others do not track it. Can be real-time, hourly, daily, or monthly. 

As an example, an automated watering project according to the daily levels of rain, that was 
quite successful, and had easy involvement of citizens. Also, having sensors to check 
humidity levels, and if the field is not being used, water it with lots of water savings, good 
impact in terms of conservation of the fields. 
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Some countries have a dynamic approach and make frequent analysis - in these cases 
services can be built on top of that e.g., in Ukraine, also in Moldova. 

This can be use specific, e.g., 2 or 3 times per year for soil classification, or one-time occasional 
use for studies. 

In addition, some experts want to embed data analysis regularly in their processes, but they 
are stuck with one-time uses, e.g., since APIs are not widely used the data collection is too 
cumbersome.  

About the difficulties for the internal use or internal deployment of Open Data experts 
indicated that some applications need ground validation (e.g., IoT for location). Also, latency 
was an issue for some applications (Sentinel takes some hours to provide information, still far 
from real time). Some other experts often problems of quality in data because of various 
sources provide different data and we have not a standard data, and public EO data has too 
low resolution for use in some cases. Furthermore, lack of adherence to open data standards 
and communication or integration issues when using OD in new systems are also considered 
as difficulties. 

Data on soil classification (geology), is useful for farming but the datasets are not frequently 
updated, and this reduces their usefulness. Data on soil use may be considered in some cases 
but has low usefulness for agricultural services. 

The lack of real time traffic data, biased data, having distinct kinds of data in different formats 
in various places, data being held by private organizations (Google, Uber). 

The major challenge was also the low priority for the organization, the OD directive has low 
importance or priority versus concerns GDPR and not part of strategic options, and to this the 
reduced awareness of Odis a key factor. The value of openness is not consensual across 
public administration, even if freedom of information requests is answered routinely. For 
many involved it is more about how data is being used, "straight to the point" direct utility, not 
that interested about analytics / research, nor about open publishing of outcomes.  

Municipalities have quite different datasets, making exceedingly difficult to have a common 
approach to OD between them. 

Funding is also an issue. For example, some experts developed an App to encourage children 
to cycle to school, the pilot was remarkably successful. Out of the funded pilot and beyond 
it, it needs to be funded from school budgets, boards, etc. this becomes a real barrier to 
implementation since agreement from diverse parts is frequently difficult. The ideal would 
be to have all players involved in the pilot, but its innovative nature makes it difficult since at 
the start of the project the aims, potential pilot, etc. where not fully defined.  

In another example, optimize de-icing in roads, is a service that cities already provide by 
subcontracting. That contracted organization decides what to do, but if the city wants to 
adopt a de-icing optimization, the contracted organization must adopt it fully, not only for a 
specific city. Are they going to adopt and change their working practices for all cities? Are 
they able to create a system for all cities? This poses questions for their operations in other 
cities that a single city cannot answer nor fund alone.  
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In another example, garbage bins management, only the ones that are full are collected, but 
change the flow of the collection process, which complicates the work of the collectors, from 
the standard “collect everything” in the route. In conclusion, it is not complicated to develop 
an IT system from Open data, and get useful insights, but its integration in the work processes 
of multiple organizations/users is quite difficult due to the operational changes it brings. 

There not sufficient disaggregated data, finding open data alone that fits the needs is difficult, 
needs personal data, and this creates licencing needs / contracts and additional costs to 
access that data.  

Sharing, without proper licensing is a risk that is easy to ignore because it is not necessary to 
make systems work. This stems from the EU regulation itself (nobody can "own" public open 
data, which is not applicable to personal data). 

Metadata standards are a huge challenge, e.g., if the metadata has poor descriptions experts 
need to ask PAs about the data structure, and sometimes takes a lot of time to clarify. 
Contracting data is a good practice example, there is an internationally accepted standard for 
metadata. 

Lack of support. Sometimes public authorities share e.g., public transport information, even if 
the OD is not well organized / structured / clear - the criteria of openness versus usability 
may create challenges. There are sometimes political issues: openness is not a priority (not 
part of the usually daily work / responsibility) - frequency of publication is also an issue, 
caused by this context. 

Standards for statistics exits e.g., in UN for data publication frequency, methodology - but in 
OD there is no such standard, there is a situation of everyone follows their own approach. This 
is huge limitation in the OD space. 

Among experts plans to use open data differ, for some it is not on the city hall strategy. 

For others is a clear yes, depending on internal capability to study further available Data 
including OD and, if quality increases, in the future. For example, experts who collaborate 
with digital twins, could collect from EO data for a city digital twin, but only the exteriors would 
be identifiable (rooftops, or only plants of exteriors). 

The barriers for OD use felt by Users are indeed financial investment, IT infrastructure, 
Training, Legal as well as other issues. 

It is not always possible to use EO Copernicus data in countries out of Europe. Depends on 
the country, case by case since Copernicus data policy may pose restrictions. 

Open data is not considered strategic by potential users. 

Investment and Training: not enough persons to work on data / data science, and reduced 
knowledge about all the markets, and available OD there. 

Data literacy needs to be developed in the communities. 
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Lack of knowledge/training and operational capabilities; infrastructure to produce and 
communicate OD e.g., in small municipalities, or with less resources (there is a huge 
asymmetry across Europe in capabilities and implementation). 

High pricing of existing EO data from private organizations. 

Reduced resolution of EO open data. 

Public sector organizations are nervous about displaying, sharing open data, afraid about 
presenting data (availability, completeness, permission, licencing, legal issues etc.). 

Availability of data and its freshness (old data is not useful) is an issue.  

In the EU GDPR is an apparent barrier (but seems a rationalization for not doing anything, since 
it does not apply to most of the data). 

For some experts: cities perform e.g., hackathons but nothing comes up from short-term and 
undirected efforts, they lack design/need/problem centred approaches - instead of event 
hackathons support the organizations or communities that need to use the data or analyse it 
for their day-to-day work. 

Accelerators on Smart Cities have a longer timeframe and may work better to create valid 
solutions.  

Services can be built on Open Data, but that may stop, and the service stops as well and there 
is nothing the city or a developer can do about it. Nobody can afford to invest and take this 
risk. It is usually safe to build based in city open data, but not other third parties that may go 
e.g., bankrupt. 

Lack of response from city halls about questions / requests. 

Web sites of city halls are poorly organized and are not intuitive. Information for urban 
planning purposes must be collected from multiple sources. 

Need for wider stakeholder discussion on OD for government use and its value.  

EU level heterogeneity - there are different situations in different countries. 

Lots of EO data are available from Copernicus, but there is reduced EO micro level data. 
Again, more granularity is necessary.  

For Micro mobility - lots of personal data already exists but is not shared e.g., bike/scooter 
sharing systems, Uber, mobile phone data use etc. that are private. 

Parking - some datasets have reduced granularity about where exactly to park, or how to 
improve parking in a city globally, there is no data for that. 

Lack of data about forests. Some aspects can be minimized by terrain analysis, but can be 
used for limited uses e.g., construction analysis. 

Not all city owned public real estate is catalogued in OD.  
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On a wider scale, at country level there is no OD catalogue about public owned real estate.  

Predictive models can help a lot in micro mobility and waste management - but not all 
Datasets are sufficient to allow for this type of services. 

7.2.1 Overview of quantitative answers 

The motivation for the questionnaire was much more on the insights to be raised from the 
experts during the interview. Some respondents have not answered to some of the questions. 
Nevertheless, the quantitative analysis shows that both groups are well represented and the 
level of experience in the use of open data for decision making or any other purpose was 
high (75%). 

The questions focused on the applications and their relative importance show that the 
majority indicates them as high importance, with a considerable number stating low 
importance, for distinct reasons, as indicated above. 

For example, some scores are low since, for all the Smart City applications, local data (IoT or 
drones) is necessary since EO is not always sufficient or has no sufficient resolution for some 
experts. 
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7.2.2 Challenges identified 

In conclusion, multiple challenges and opportunities have been identified, during the 
interviews and in the desk research. 

 The variety of datasets and uses can be puzzling for non-technical users (current and 
prospective alike). 

 Lack of data standards, with some exceptions such as contracting data and transport 
- Open Contracting Data Standard (OCDS) and General Transit Feed Specification 
(GTFS): 

Governments around the world spend an estimated US$13 trillion through 
contracts every year. Yet, contracting information is often unavailable for public 
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scrutiny. The Open Contracting Data Standard (OCDS) enables disclosure of 
data and documents at all stages of the contracting process by defining a 
common data model. It was created to support organizations to increase 
contracting transparency and allow deeper analysis of contracting data by a 
wide range of users. 

The General Transit Feed Specification (GTFS) is a data specification that allows 
public transit agencies to publish their transit data in a format that can be 
consumed by a wide variety of software applications. Today, the GTFS data 
format is used by thousands of public transport providers.  

GTFS is split into a static component that contains schedule, fare, and 
geographic transit information and a real-time component that contains arrival 
predictions, vehicle positions and service advisories.  

 Reduced or difficult replication of services across MS due to asymmetry in data 
collection, data quality and its organisation (e.g., national OD may be missing in EU 
wide catalogues, and/or available only in national language, access only via CSV 
lacking use of APIs, infrequent data updates, missing real time data, lack of 
disaggregation of data e.g.by population). 

 The importance of communication - if citizens do not know about OD it will remain 
unused and it will be difficult to convince policymakers about its added value. 

 Cities struggle to find ways to provide OD citizens or companies: lack of resources, 
expertise, IT infrastructure etc. 

7.2.3 Opportunities identified 

 Wide and rich variety of datasets available across Europe, e.g., Public Administration, 
Geographic, Statistics, Mobility and Climate. 

 Wide need for traffic and mobility services, particularly in larger cites, demand driven 
by commuters and mobility Apps are extremely popular and used constantly e.g., bike 
/ scooter sharing. 

 Other good application areas are any environmental and real estate.  
 Tools and advanced training are huge necessities.  
 Incubation and Acceleration works well to create sustainable results, in particular 

corporate Accelerators, when needs and personal data from corporates are also 
considered to create new services. 

 Assessment of societal impacts of event e.g., Covid and related health impacts. 

 

8 Annexes  

8.1 List of results  

List of project results available in the project’s web site, https://www.urbandatalab.pt/ 
specifically the following: 

1. Outputs 
2. Challenges  
3. Metadata Quality Assessment (MQA) 
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4. Innovation dive (conference) 
5. World Data League 
6. Lisbon Urban Data Lab 
7. Publications in Lisbon Open data portal, including access to dashboards, service 

specifications and code at https://lisboaaberta.cm-lisboa.pt/index.php/pt/apps-e-
analitica/ucd-lab  

8.2 Licensing and ownership  

The consortium follows an open policy, all code is published as open source, in GitHub, all 
reports and publications are available in the project in web site and dashboards are published 
in the Lisbon Open data portal. 

8.3 Business cases and outline business plans 

This section provides further detail about two business cases, including business model and 
financials. The purpose is illustrative: to provide more information about potential exploitation 
possibilities, and some possibilities for the configuration of business. The information 
provided is inspired in current open data businesses and business cases around the world. 
These examples are not meant as complete business plans, but instead starting points for 
consideration of potential sustainability options. 

8.3.1 Web info four realtors - Summary of the business case 

This Business Case is a web information service for Real Estate agents (realtors) that can also 
be of interest to homeowners looking to sell or rent their properties. 

The goal is to provide web information for realtors, which is considered a business 
opportunity as data is available but dispersed by various sources, open and private, not 
necessarily usable by everyone. This business case is based on the gathering of all the 
information for themes that realtors look for, or use, and to offer this data at a competitive 
price. The data is available at various levels: street, neighbourhood, city, or region. The starting 
point is to offer the opportunity for trials that can have a e.g., 5 days duration and afterwards 
a yearly subscription can be bought, where the user will receive updated information 
periodically. In addition, according to the user’s location, and potential local data sources, 
there is specific data that can be provided. 

Business Model Canvas (BMC) and support information  

Key Partners and data suppliers  

The key suppliers and key partners, provide information (open or private) that will feed the 
website. Based on the information obtained a map is populated to indicate information 
geographically. 

The availability of updated and real-time data is critical for success. The aim is to establish 
different partnerships where business partners will receive an amount whenever a user clicks 
on the information they provide. 

Some examples of data providers are the following: 
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 Statistic suppliers (e.g., Statista) 
 CEPS.eu  
 Tools.eu and via Michelin (traffic in Europe) 
 Crime grade and city advisors (security) 
 Parking providers 
 Hospital and Health facilities 
 Gym and sport facilities 
 Shopping facilities 
 Renting and Sales housing (such as Idealista, BPI Expresso Imobiliário, etc.) 
 Communications operator (5G is not available in all cities and depending on the 

operator the conditions are different) 
 Other data suppliers, open or private 

Key activities 

Provide to users a detailed report that will support their sale process and will allow our clients 
to receive information which will enhance the selling or renting of their properties.  

The users will use information from various sources, organised in categories, having the 
possibility to receive reports, analysis, trends, alerts, and remarkable offers according to the 
package of services chosen. 

Value proposition 

To offer to customers most of the information available (economic, financial, education, - 
facilities, statistics, transport, security) that will allow them to sell / rent properties at an 
amount that reflects the price that the buyers are willing to buy due to all the extras and 
advantages that properties have. The information provided aims to be so complete that it will 
reflect well the seller’s emotional connection and proceed with the sale with a passion that 
will be evident to the buyers or renters. The solution provides reports and analysis 
considering the themes chosen by the user.  

The target audience  

Realtors but also owners and investors that are interested in the properties market. The 
provided information will be selected on a basis of the potential influence of the property 
price. The information is organised by themes: economic, financial, education, facilities, 
statistics, transport, security. The user can access through a regional, neighbourhood city or 
street level. As the website includes different cities, in different countries, there are 
differences in the information provided. 

The solution  

It aims to be unique and innovative as it integrates information from various sources. 
Nowadays, there is open data, but it is dispersed, and that takes too much time for the user 
to perform the task individually, or repeatedly. Also, our solution provides reports and analysis 
according to the themes chosen. 

Pricing 
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The product has a price that depends upon the information that the clients want. In the trial 
period the user can access the data and have basic reports. After this trial period, the client 
can opt into an annual contractual package based on the type of information desired:  

 Pack standard: Data standard (based on the available information and choose the 5 
themes of highest interested) + reports – 350€ per year 

 Pack silver: All data available and alerts (limited) + reports – 500€ per year 
 Pack golden: All data available and alerts (unlimited) + special conditions from 

business partners + reports + analysis + trends – 700€ per year 

The competitors and alternative solutions offer data that is dispersed, fragmented all over 
Europe. The solution gathers all the information for different geographic areas and provide 
reports, analysis, and trends as well as alerts. The aim is to build a relationship with clients 
and provide communication clearly and frequently. 
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BM Canvas Web info four realtors 

Key Partners Key Activities Value Propositions Customer Relationships Users’ Segments 
Websites with 
region 
information 
related to 
economic, 
financial, 
education, 
facilities, 
statistics, 
transport 

- Platform 
development and 
maintenance  
- Communication & 
marketing  
- Integration of 
open data sources  

Provide information to support 
realtors  

- Free trial for 5 days.  
- Contractual relation for 12 
months for three types of 
packages 
- Customer assistance service 
for questions or complaints  

1- Realtors   
2- Homeowners or investors in 
properties 

Key Resources Channels 
- HR: operational 
management team 
- Financial 
resources  
- Open data sets  

- Mobile app  
- Social media  
- emailing campaigns  
- invites / discounts  

Cost Structure Revenue Streams 
- HR costs: salaries  
- Subcontracting: Data providers 
- Development costs & hosting 
- Maintenance costs for the website 
- Advertisement 

- Contractual relation for the three types of packages 
- Geographical related ads  



 

MS 9 - Identification of viable business models and 
willingness to buy verified 

 

68 

Business model diagram 

The figure bellow illustrates the key components of the business model, the information and 
payment flows. 

 

Data Value chain  

As support activities, the management of the realtor website is based on the human 
resources skills and competences that will work on the IT level, analysis, and marketing. It is 
necessary to have a good host and website that will be built according to the request of the 
business and is able to incorporate updated information and provide reports. The analysis 
and trends that the service provides are personalised and prepared based on guidelines by 
experts. The marketing activities to be developed consist in advertising the service as well as 
finding partners which are interested in our services. 

The potential, national and EU, datasets to be used are, for example, the following: 

 https://dados.cm-lisboa.pt/dataset/monitorizacao-de-parametros-ambientais-da-
cidade-de-lisboa 

 https://dados.cm-lisboa.pt/dataset/area-de-reabilitacao-urbana-aru 
 https://dados.cm-lisboa.pt/dataset/area-urbana-de-genese-ilegal-augi 
 https://dados.cm-lisboa.pt/dataset/limite-de-planos-de-urbanizacao 
 https://dados.cm-lisboa.pt/dataset/limite-de-planos-de-pormenor 
 https://dados.cm-lisboa.pt/dataset/ifrru-2020 
 https://dados.cm-lisboa.pt/dataset/processos-de-obras-de-edificacao-e-

demolicao-abrangidas-pelo-rjue-desde-2009 
 https://dados.cm-lisboa.pt/dataset/alvaras-para-obras-de-edificacao-e-

demolicao-emitidos-ao-abrigo-do-rjue 
 https://dados.cm-lisboa.pt/dataset/edificios-licenciados-para-construcao 
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 https://data.europa.eu/data/datasets/5bc5df57634f417a900a5ed0-1?locale=en 
 https://data.europa.eu/data/datasets/https-datos-gob-es-catalogo-e05024001-

estadisticas-catastrales-altas-bienes-inmuebles-de-uso-residencial?locale=en 
 https://data.europa.eu/data/datasets/https-www-gipuzkoairekia-eus-es-datu-

irekien-katalogoa-opendatasearcher-detail-detailview-64ba7b0e-1472-4593-b2fd-
ce7f4c2046e9?locale=en 

 https://data.europa.eu/data/datasets/bauprojekte-immobilien-schweizerische-
bundesbahnen-sbb?locale=en 

The data value chain can be illustrated in the following diagram that shows the data 
categories to be obtained, and their flow from origin to the user. 

 

Financial model and key assumptions  

The financial model is based on the three packages, as indicated above. The pricing was set 
after analysis of similar services (benchmarking). The potential client has the possibility to 
enjoy and use the information for some days at no cost (try first buy later business model). 
The client will need to include his credit card data when registering. After the trial period ends, 
the user can choose to keep the same package or to upgrade it or cancel. 

The total subscription base was estimated at 11.500 total for 2022, and growing 25% each year, 
and this growth affects proportional HR and web hosting / domains costs.  

Other costs are estimated on tentative basis, considering annual increases of 40% to 50%, and 
100% in some cases. 

The tax profit estimation is set at 28% level, considering rates in Portugal, and the model is 
made without consideration of VAT tax. Payroll tax / social security is considered included in 
HR costs. 

Some of the business partners will pay to advertise their services on the platform (for 
example, restaurants, gyms). Based on this advertisement, and aiming to increase the sales 
of business partners, it is foreseen to have exclusive offers. 

The model includes the start-up costs from the first to third year, and how many sales are 
required to sustain the business, with high margins. 
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8.3.2 Park’in - Summary of the business case  

The goal of this application is to harness the power of open data to optimize the parking 
operations and traffic, by presenting real time indicators to the car drivers and allowing them 
to book their parking spot through the application.  

The application allows the users to check the availability of parking slots. The green indicators 
mark the available ones, the user can choose to mark one parking slot as booked and it turns 
to yellow. The red indicators mark the booked ones. 

The application will be free to use and rely on revenues from web-based and targeted ads.  

The ads will be managed by the team of the application and displayed based on a machine 
learning process to the users of the platform while taking consideration of their preferences, 
geographical locations etc.  

There are many types of direct advertisers: The first type is the companies’ proposing car 
related services (car parts selling, car wash etc) and the second type is the non-car-related 
companies that can benefit the users in the parking zone (restaurant, café, library etc).  
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Business Model Canvas (BMC) and support information  

Key Partners and data suppliers (examples):  

The main open data types that the application will use are location, traffic, parking slots 
numbers, parking availability, from OD suppliers while personal data providers are also a 
possibility, in the medium term.  

The main challenge of this project is the collection and management of open data since it is 
collected through public stakeholders.  

Other key assumptions are the following: 

- The public stakeholders and open data collectors are capable of collecting and willing 
to provide the needed data.  

- The market of smart parking is not extremely competitive and open to new entrants.  

- The advertisers are interested and ready to pay for being displayed and featured in 
the platform. 

Key Activities  

The main activities that will be conducted to ensure the implementation of the application 
are the following:  

- Platform development and maintenance: A team of developers will be recruited to 
ensure, in a first stage, the development of the mobile app and the back office of the 
application, and to continue, later, working on the development and maintenance of the 
application.  
- Communication and marketing: These are key activities since it will maximize the 
visibility of the application and thus maximize the potential to attract advertisers, since they 
are the only source of income at this stage.  
- Integration of open data sources: the open data is a key component in the project, and 
the integration of the data sources is critical to the success of the application and the delivery 
of the outputs.  

Value proposition  

The application aims to provide car drivers and users with real time indicators about parking 
slots availability by exploiting and using traffic and parking data. The output will be presented 
as green, yellow, and red indicators to allow the car drivers to know if there are parking slots 
available in the parking centres around the area.  

Once the user has checked the availability, they can mark the parking slot as “booked” and it 
turns to the colour “yellow” in the application.  

Customer segments  

The parking application targets mass public that have cars or use cars daily or occasionally 
and have the need to park their cars.  
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The second customer segment is composed of the suppliers that are offering car related 
services (car parts sales, car wash, mechanics etc) as well as the companies offering basics 
useful services around the parking areas (restaurants, coffee shops, boutiques etc). The 
application will offer this customer segment visibility to the application users.  

The customer relations will be standardized through an automated interaction done mostly 
through the application, and sometimes can be through customer service to answer 
questions and complaints.  

The channels of the customer relationships are the mobile application, social media, emailing 
campaigns and invites and discounts.  

Key resources  

- Human resources: operational management team  
- Financial resources  
- Copyrights 
- Open data sets (geographical, parking, traffic info)  

Key Partners 

The key partners for this project are the private parking centres and the open data providers.  

Cost structure  

The most important costs for this project are the development and maintenance costs, the 
HR and salaries, hardware acquisition for development and testing of the application, as well 
as hosting costs.  
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BM Canvas Park’in 

Key Partners Key Activities Value Propositions Customer Relationships Users’ Segments 
Private 
parking  
Open data 
providers   

- Platform 
development and 
maintenance  

- Communication & 
marketing  

- Integration of open 
data sources (the 
source of the 
parking 
recommendations) 

Provide car drivers with 
real time indicators about 
parking slots availability 
(green, yellow, red)  

- Standardized relationship 
with user’s segments / no 
specific or customized 
offers.  
- Customer assistance 
service for questions or 
complaints 

1- Private companies/ 
SMEs in relation to parking 
and cars   
2- Citizens who have cars 

Key Resources Channels 
-HR: operational 
management team 
- Financial resources  
- Copyrights  
- Open data sets 
(geographical/ parking 
/ traffic info) 

- Mobile app  
- Social media  
- emailing campaigns  
- invites/discounts  

Cost Structure Revenue Streams 
- HR costs: salaries  
- Development costs & hosting 
- HW for development and testing (smartphones) 
- Maintenance costs 

- Online ads for cars-related companies/ services (car wash, 
mechanic …) 

- Geographical related ads (facilities in the parking area) 
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Business model diagram 

The figure bellow illustrates the key components of the business model, the information and 
payment flows. 

 

Data Value chain  

The potential, national and EU, datasets to be used are, for example, the following: 

 the UCD lab analysis dashboard 
https://app.powerbi.com/view?r=eyJrIjoiMjNjMTcwYjctZjg5ZC00ZjNmLWIyZjAtZTZi
YWFiNjdkNDMxIiwidCI6ImU0YmQ2OWZmLWU2ZjctNGMyZS1iMjQ3LTQxYjU0YmEy
NDkwZSIsImMiOjh9  

 parking signs https://dados.cm-lisboa.pt/dataset/emel-sinalizacao-emel  
 public parking locations https://dados.cm-lisboa.pt/dataset/emel-lugares-de-

estacionamento-via-publica  
 occupation of parks https://dados.cm-lisboa.pt/dataset/ocupacao-de-parques-de-

estacionamento  
 road restrictions https://dados.cm-lisboa.pt/dataset/condicionamentos-de-transito  
 roads data https://dados.cm-lisboa.pt/dataset/rede-viaria-escala-1-20000  
 bikes https://dados.cm-lisboa.pt/dataset/giras-docas  
 subway https://dados.cm-lisboa.pt/dataset/estacoes-de-metro  
 parking in Athens 

https://data.europa.eu/data/datasets/gis_athens_parking_parkings?locale=en  
 NL parking areas https://data.europa.eu/data/datasets/11379-open-data-

parkeren-parkeergebied?locale=en  
 FR parking areas 

https://data.europa.eu/data/datasets/6088a69c4de6a299d59bacda?locale=en  
 Cork (Ireland) https://data.europa.eu/data/datasets/f4ff0fe7-844d-485a-b57e-

a6ac2f06dfae?locale=en 
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The data value chain can be illustrated in the following diagram that shows the data 
categories to be obtained, and their flow from origin to the user. 

 

Financial Model and Business Assumptions 

The main revenue source is based on ads that will target the application users in the different 
cities where the application is operating. 

Unlike the previous example business model, this one relies on a remote workforce, 
eliminating the office-related costs. 

Other assumptions are identical to the previous business model, except for the revenue 
assumptions, which are based on monthly ad revenue averaging 31.700 €, growing at high 
rates over the course of the projection, following user growth at 188%, 77%, 14%, 54% and 42%. 
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8.4 Interview Script / Template 
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8.5 Form D Annex Business model towards sustainability 

Reproduction of the original proposal annex related with the business model and 
sustainability. 

Business model towards sustainability – In detail 

Exploitation of results and future sustainability is a priority for the consortium since the 
beginning of the project. The relevance of sustainability justifies the proposed approach and 
actions as described in WP5 – Future Sustainability. As explained in task 5.1 and 5.2, all 
partners will analyse possibilities for individual and collective exploitation of project’s results 
and plan specific exploitation actions to undertake at individual level and collectively after 
project’s end. 

The vision of the Consortium is to deliver over time concrete benefits to citizens, businesses, 
and administrations, across the EU, by disseminating and making available secure datasets 
and analytical models, which can be adjusted and applied to diverse needs of cities and 
inspire the creation of innovative real time optimized solutions with predicting capabilities.  

Grounded on this vision, we designed and will continuously refine a sustainability strategy 
aiming at ensuring long-term impact of project results at EU level. This implies additional 
financial capacity over time to face expected costs, e.g., allocation of human resources, 
marketing actions to promote the services and other general expenses.  

Getting the necessary funds to deploy further actions can be done with additional public 
funding but also with partners’ revenues, being the last grounded on selling structured 
information stemming from application of analytic models to public available data.  

Revenue sources are explained further, in this document. 
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Public funding examples are: 

- Integrate EU consortiums applying to EC calls, addressing R&D and business-oriented 
topics such as social behaviour, tackling mobility challenges in cities, development of 
technological solutions to control air pollution in sensible venues, development of 
technologies towards circular economy, etc.  

- Provide strategic information, as subcontractor, to organizations executing projects in 
topics such as social behaviour, tackling mobility challenges in cities, development of 
technological solutions to control air pollution in sensible venues, development of 
technologies towards circular economy, etc. 

Although we will explore both possibilities (private and public sources of revenues), our 
ambition is to reduce dependence on external funding sources and attain financial autonomy 
over time.  

We will prepare and adopt revenue approaches specific to each of the analytical models. 
Analytical and HPC services will be exploited considering specific use-cases and revenue 
models (micro-models). For the long-term, 5+ years, we consider the possibility of analysing 
and developing adjusted models for additional challenges/use-cases, but our priority in the 
initial years will be the to obtain revenues based on the analytical models developed in this 
proposal, and the HPC infrastructure/services. The reason to adopt this approach – rather 
than a general business approach - is the fact that the market dimension and the specific 
customer and end-user needs vary according to each specific use-cases.  

Target groups / customer segments and benefits 

We divide stakeholders between target groups /segments (users) and final beneficiaries.  

Target groups / customer segments and the most relevant benefits are summarized in the 
next table. 

Target stakeholders / 
Segments Benefits 

1 - Local Public 
Administration 
Organizations (e.g., 
Municipalities)  

 

Benefit with analytic models and HPC infrastructure and 
services capable of supporting strategic and operational 
(real-time) decisions. 

Helps fact-based decision making. 

Increase in quality of public services provided to their 
populations. 

Improvement of public health policy, spatial and urban 
planning, natural and technological risk management, 
management of energy supply grids and environmental 
protection, etc. 

2 - Industry / business / 
private investors (e.g., 
SMEs, large companies, 
private-sector developers, 
investors, etc.) 

Benefit with analytic models and HPC infrastructure and 
services, capable of supporting strategic and tactical 
business decisions. 
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Target stakeholders / 
Segments Benefits 

Access to information and knowledge that helps on 
decision-making processes, with potential impact on their 
businesses. 

3 - Supportive 
organizations/associations 
(e.g., environment and 
mobility/transport 
associations, civil society 
organizations, 
industry/sectorial 
associations, etc.) 

Benefit with access to information and knowledge 
supporting the definition of their sectorial/industry 
strategies and specific actions. 

Benefit with access to information and knowledge to be 
shared with their Associates, at local level. 

4 - Research / scientific 
organizations and 
Universities 

Benefit with advanced analytics models that they can use 
in research activities and to develop further knowledge 
and learning contents related with urban intelligence 
thematic. 

5 - EU Institutions and 
National Governments 

National Governments: 

Benefit with analytic models and tools capable of 
supporting strategic and operational (real-time) decisions. 

EU Institutions: 

Benefit with analytic models and tools capable of 
supporting strategic decisions. 

Benefit with analytic models and tools available in the 
European Data Portal. 

The main final beneficiaries of the project’s results are EU citizens, in general: they benefit 
with more efficient products and services (public and private) developed and provided by the 
above listed target stakeholders, which will enhance quality of life in European cities. Benefits 
are materialized e.g., with less population levels, less noise in their neighbourhoods and 
better mobility (e.g., less traffic congestion resulting from more efficient public transport 
services). 

The five target groups are the customer segments that we will study further under our 
sustainability strategy, by providing analytical models and strategic information that supports 
their decision-making processes. 

Dissemination, advertisement, and encouragement  

Disseminating and communicating the project (activities, results, etc.) and encouraging 
involvement of stakeholders, including users, SMEs and even private investors are critical 
purposes. Therefore, we have delineated a plan of activities to be implemented during the 
project execution and after the project ending date. 

Objectives of dissemination and communication 

As general objectives of the dissemination and communication strategy, we will: 
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- Disseminate the project results to a wide European audience of research and scientific 
organizations, to local/regional authorities, industry (business organizations (e.g., 
SME’s active in these type of industries), to National Governments, to European 
Commission Institutions and to citizens, in general. 

- Promote synergies with undergoing EU initiatives/projects and private initiatives (e.g., 
projects undertaken by innovative start-ups), with similar goals, e.g., European 
innovation partnership on smart cities and communities (EIP-SCC), fostering 
cooperation with projects supported at EU level in the areas of Smart Cities and HPC. 

- Prepare and perform publication of experiences and results (for citizens), service 
specifications and benefits (for cities and business) and data/scientific conclusions (for 
researchers/academia). 

Targets of dissemination actions (consortium and partners individually) 

To raise awareness on project activities and results, we will:  

- Create the project website and regularly update it with information about the project 
activities and results, e.g., information on new data sets available, knowledge resulting 
from analytical processes application (e.g., in the form of reports), info on innovative 
solutions applied to specific challenges observed in the cities and success cases, 
news related with the goals of the project, etc. 

- Maintain and feed social network channels: Besides the project website, we will 
exploit the potential of social networks to create a higher level of dissemination and 
communicate the project concepts, activities, and results, with the aim to create a 
wider awareness on Smart Cities services and use cases. All the partners will feed 
these channels with relevant information from their activities and experts, as well as 
the Network of Users and Stakeholders (NUS) that will be encouraged to follow these 
channels and replicate the messages on their own channels. 

- Establish links between the project website and the social networks to allow easily 
moving from one to the others. 

- Organize events during the project execution events/sessions open to the public (at 
last 3 – one in the beginning, one in the middle and one at the end), to create noise 
and interest on project purposes and main results achieved. A major outcome of the 
final event is a presentation of the project outcomes and opportunities discovered 
during the design analysis, demonstrating the value to Lisboa city, and bringing 
together changing technologies, capabilities, relationships, activities, and materials to 
shape the future role of Urban Data Analytics and technology to address present city 
challenges. 

- Participate and present the project results in other EU environment, energy, and 
transport events. 

- Press releases, online and offline media promotion: Maintain relationship with online 
and offline press and ensure publication of project objectives, messages, and results 
on other media channels. The project will ensure publication of press releases at least 
at the launch of the working groups, the launch of the learning activities and before 
the final conference. The consortium partners have relationships with specialist 
technology and finance press across Europe. Media coverage will serve to amplify the 
direct communications by experts and supporting associations. 

- Engage the Network of Users and Stakeholders (NUS) in all actions. 
- Use current networks of partners to spread project info. E.g., Lisboa is an active 

member in the European context of Smart Cities, leading city in the European 
lighthouse project Sharing Cities and member of the EUROCITIES network that brings 
together European cities with more than 200.000 inhabitants, which creates the 
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opportunity for a wide dissemination of the project, its methodologies, and results, at 
European scale. 

In order to guarantee the wide dissemination of the project results and to create a real 
opportunity for the analytical models to be re-used by other municipalities, the Portuguese 
municipalities association (with whom NOVA IMS has an ongoing partnership in the area of 
Smart Cities) will be invited to be a dissemination partner and will join the organization of the 
final event where the work done, and the results achieved will be made public. In the future 
we will contact and develop partnership agreements with Municipalities Associations from 
European Countries, aiming to reach more Public Authorities / Municipalities across Europe 
and create noise in their countries on the benefits that the services provide.  

The project stablishes a direct link with the national modernization strategy by including as a 
partner the government national agency for public administration modernization - AMA 
(which makes the connection at the European level) assuring that the results of the project 
will be disseminated with high replication potential both at national and European level. 

Dissemination and communication material: 

To disseminate and communicate the project activities and results, we will: 

- Create logo and other graphical elements for off- and online use. 
- Create flyers briefly explaining project aims and activities (in electronic format if 

appropriate) for general awareness raising. 
- Create standard presentations and documents templates which can be used for the 

working groups results and learning tools. 
- Create promotional material to be used at workshops and other events like posters, 

rollups etc. 
- Create the Network of Users and Stakeholders (NUS). 

Encouraging the use of the service 

Our purpose is to foster community building by establishing a network of complementary Co-
Creation Labs in different cities (starting in Lisboa) which will facilitate the engagement of 
stakeholders and the testing, in real conditions, of smart cities services powered by HPC. The 
initial aim is to adapt and experiment the services developed and assessed in Lisboa, 
adapting them to other cities, other data sources and new use cases. This validation of 
services and adaptation is the key concept to ensure sustainability after project end, cantered 
in users. 

Users will be selected to establish sustainable user communities through the enablement of 
feedback mechanisms and the identification of users motivated to make use of services, 
particularly considering those with high data processing needs. These user communities 
could be used in the future to track changing preferences in terms of new smart city services. 

Actions directed at mobilizing the re-use of the published datasets and models that result 
from the Urban data sets (e.g., Lisboa Urban Data) will be taken, to consider their use in other 
cities and other use cases. The data models will be made openly available in Urban data 
portals (e.g., "Lisboa Aberta data portal"), along with the data necessary for its use and we will 
automatically make them available at the European level through the European Data Portal. 

Stakeholder engagement and prolific collaboration among the communities (scientific, public 
authorities, business, owners, and end-users) will be potentiated with co-creation labs in each 
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city, complemented by evaluation and exploitation workshops. These workshops will enable 
contact with users and local communities, to identify key factors needed for services 
enabling a better life in cities. Multiple cities, private and public decision makers, SMEs and 
individual citizens will be surveyed to assess their interest and willingness to buy analytical 
services. This will enable additional uses cases validation. In parallel, the analysis will also 
focus on business models for each service, and the target markets (dimension, key decision 
makers, alternative solutions, etc.). 

The technological strategy is designed to ensure scalability and further involvement of 
stakeholders from diverse regions/cities. To encourage stakeholders (SME’s, Municipalities, 
Governments, etc.) from diverse cities to use our data and use our service, the high-level 
architecture for the platform and functional specifications that will be developed under this 
project will be prepared to be used as reference and to easily scale the model to other cities, 
including the detailed specifications and design for the proposed services. 

At the end of the project, we will ask to stakeholders (mostly Municipality Managers and 
Business / Industry decision-makers) to complete a survey (e.g., sent by e-mail) to gauge 
their expectation in terms of products and services provided, and the effective impact in 
terms of new public and private services that benefited from the information and knowledge 
shared. This is important to measure the effectiveness of the concept and services that we 
want to spread after the project is over and implement further actions to encourage 
involvement of users.  

A specific action benefiting from the feedback collected is, for example, to use success cases 
of solutions implement in cities with direct impact in quality of life in a specific city or with 
impact in the product portfolio and business strategy (in case of private companies). The goal 
is to inspire more public and private organizations using data and knowledge as a strategic 
approach to further develop solutions. 

The surveys will also be a valuable tool for getting suggestions from stakeholders about what 
can be changed or improved to meet their needs and expectations. Moreover, stakeholders 
will have the chance to give their opinion and present their suggestions about the services 
directly in the platforms, which will provide insights for adjusting analytical models to the 
needs of each target group.  

Revenue models (possibilities) 

Based on analytical and HPC services, the two main revenue sources to pursue are from the 
following business models: i) freemium, and ii) subscription (e.g., monthly, or quarterly).  

- Freemium model is based on providing free access to open raw data + limited access 
to specific analytical models, tools, and HPC services, capable of supporting strategic 
and operational decisions + limited access to relevant information and knowledge on 
specific categories (e.g., environment and mobility); 

- Subscription consists of providing free access to open raw data + unlimited access to 
all analytical models, tools, and HPC services, capable of supporting strategic and 
operational decisions + unlimited access to relevant information and knowledge on 
specific categories (e.g., environment and mobility); 

The most appropriate revenue model and prices will depend on the profile, goals, and 
particular needs of the customers. In the case of public organizations, we will mostly adopt a 
freemium model since it is our goal to reach as many countries and cities as possible. 
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Customized individual packs of strategic insights will also be analysed as revenue source in 
the case of private targets (e.g., SME’s and private investors), but it will not be considered a 
priority, since it requires additional resources, and it is not easily scalable.  

Use-cases  

Here we list some examples of use-case, considering each service use in more European 
cities. We will analyse, for each use case, the most appropriate revenue model to adopt, 
aiming to maximize impact measured in terms of stakeholders reached and, simultaneously, 
guaranteeing revenues to face costs associated with the activity. 

1 - Mobility, supporting new planning and management approaches altogether with new tools 
to evaluate impact and prediction of behaviours e.g., assessment of human flows in highly 
crowded amusement areas and determine impacts of crowd behaviour in terms of mobility, 
noise, and pollution. 

- A private company willing to get strategic insights on sales potential of opening a new 
store near an amusement high-crowded area and based on mobility predictions and 
noise limits imposed by regulation, decide whether to open or not the store; 

- A Municipality seeking to control noise levels in specific neighbourhoods to apply 
appropriate legislation, but also to understand the traffic constraints over time, in the 
area, to refine the urban organization strategy for the next years. In this case, a 
subscription model could be the most appropriate. 

- A research institute specialized in environment seeking to link the growth of nightlife 
with pollution and impact in resident population (e.g., in terms of health and 
socialization).  

2. Waste management, to identify patterns and support the prediction of the production of 
urban waste associated with a variety of context information (e.g., events, climacteric situation, 
etc.) 

- A Municipality seeking to understand waste production patterns aiming to control the 
level of urban waste and implement a strategy to ensure reduction over time, e.g., by 
investing in new waste management infrastructures, offer waste separation 
incentives, etc.; 

- A Municipality willing understand waste production patterns aiming to anticipate the 
increase of urban waste when the number of people increases dramatically, e.g., 
during international events, and anticipate a plan to minimize solid waste in that period; 

- A Research Institute investigating the links between urban waste patterns and the 
impact in climate change 

- A government willing to understand the impact of climate change in purchasing 
behaviour and how it links to the waste produced in cities, as insight to refine 
environmental policy and reduce costs with urban waste management systems. 

3. Parking, create new models either to predict or to generate viable alternatives for illegal 
parking in the city. Identify patterns and impact of illegal parking e.g., lost revenues, pollution, 
noise, and traffic jams. 

- A Municipality seeking to identify potential critical areas of illegal parking soon, to 
implement alternative services, e.g., strengthening the public transports in a specific 
area, to avoid future occurrence of the related negative impacts 
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- An SME active in the mobility sector, keen to understand driver’s behaviour, aiming 
e.g., to develop technologies that allow them to pay automatically for parking or e.g., 
to anticipate empty spaces to park; etc.  

- A real estate company willing to understand the driver’s behaviour (e.g., motivations 
for illegal parking) aiming to invest in a new private parking infrastructure and define 
the business model according to parking alternatives in the area; 

- A University, e.g., offering ICT, Architect, Energy or Urbanism courses, seeking to 
obtain strategic insights and new knowledge in its area of specialization, to introduce 
new courses / learning paths to attract students, e.g., in the aerospace or urban and 
territorial planning areas. 

4. Pollution, develop predictive models for the propagation of liquid and atmospheric pollutants 

- An SME specialized in environment and mobility solutions, keen to know the evolution 
on pollution levels patterns in specific regions, aiming to define a regional market 
prioritization and business model; 

- An industrial company seeking to deeply understand patterns and impact of pollutant 
emission, aiming to decide which approach/technology to introduce on its production 
process to reduce pollution creation and avoid fines; 

- An environmental organization seeking to recognise and link the evolution of 
atmospheric pollution to political decisions or to human behaviour, aiming to reinforce 
its awareness strategy, e.g., the type and/or content of message to spread per target 
public; 

- A government willing to understand the impact of specific industries or activities over 
a specific value-chain, aiming to adjust policies or the tax strategy as vehicles to 
discourage more polluting activities. 

5 Crowd management, build impact prediction models based on the mobility/people flows in 
large events 

- A Municipality willing to understand the impact of organizing an international event in 
terms of mobility in specific areas, aiming to anticipate congestion and define a plan 
to strengthen the public transport network; 

- Any company seeking to understand patterns on behaviour of attendees and 
organizers of events before, during and after events take place, e.g., places they 
go/visit, accommodation preferences and products they consume, as information to 
sell services or products to event attendees/organizers; 

- A company developing event technologies seeking to anticipate congestion in venues 
and offer information to Municipalities, governments or to attendees on alternative 
accesses; 

- A government seeking to define the most adequate venue for organizing an 
international event, considering mobility challenges and the potential impact in the 
resident population. 

Sales channel 

Regardless of the types of challenges and segments, the main sales channel that we will 
use is the Web. 

To access our analytical services, customers will have access to an online platform (that 
connects the HPC platform and cities open data), through which they can consult datasets 
collected from diverse sources and providers, and whereby they can acquire information, 
knowledge and strategic insights responding to their concrete needs. 
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Each of the city’s smart web platforms, whereby our services are delivered, will be 
continuously updated to promote engagement, and inspire usage of strategic insights by 
local organizations, e.g., universities and SME’s, to develop research and innovative 
technology that improve quality of life in cities. 

Market potential 

The potential market of the solutions can be described as follows.  

1 - Local Public Administration Organizations (e.g., Municipalities)  

Stats on the total number of local self-government authorities (e.g., municipalities) are 
fragmented at EU level, due to diverse types of self-governance and administrative 
structures across Europe. However, there are some indicators that provide us with an 
overview of the potential for adoption of our services by this type of stakeholders. According 
to the Council of European Municipalities and Regions (CEMR), the number of Local Public 
Administrations (municipalities and other type of local authorities) in some of the largest 
countries in Europe are France - 36.658; Germany - 11.313; Ukraine - 10.855; Spain - 8.124; Italy 
- 8.006; UK - 419 (Local Authorities). Another example (Wikipedia data), there are fifty-four 
urban / metropolitan areas that have a population of over one million across Europe. Large 
metropolitan areas entail, very often, complex public challenges to manage, therefore our 
strategy will include this type of targets. 

2 - Industry / business /private investor (e.g., SME’s and large companies) 

We consider the mobility, environment services and energy industries the most relevant in 
the frame of this project. Companies operating in these industries can benefit with knowledge 
and information that can improve their business strategies and decision-making processes. 
Examples are empowering the capacity to identify customer’s and end user’s needs; higher 
capacity to identify new market opportunities; increase the capacity to launch new 
products/services adjusted to specific needs of their customers and end users; implement 
more efficient investment plans with higher ROI’s; etc.  

There are several studies and statistics demonstrating the dimension, dynamics, and trends 
of these industries. Some examples are: 

- Revenue in the Mobility Services segment amounts to US$113,498m (Statista, 2018).  
- Europe is a world leader in eco-efficient technologies. The EU's eco-industries, which 

employ more than two million people, account for about one third of the global market 
and are growing by around 5% a year (2016). 

- Environmental Consulting Services market is estimated to reach US$ 43.8 billion by 
2025 from US$ 29.7 billion in 2016 

- In 2015, the global environmental technologies market reached 1.1 trillion U.S. dollars 
- According to Eurostat, the transportation and storage services sector accounted for 

5.1 % of the total number of enterprises in the EU in 2015. 
- The Global Smart Parking Market is poised to grow at a CAGR of around 4.9% over the 

next decade to reach approximately $1461.52 million by 2025. Some of the prominent 
trends that the market is witnessing are smart parking will be a hotspot for mobility in 
cities, adopting high end automation solutions and software, increased demand for 
electronic payments and growth opportunities/investment opportunities. 

3 - Supportive organizations/associations (e.g., environment and mobility/transport 
associations, civil society organizations, industry/sectorial associations, etc.) 



 

MS 9 - Identification of viable business models and 
willingness to buy verified 

 

  88 
 

and 

4 - Research / scientific organizations and Universities 

Considering the five analytical models and related services, the supportive 
organizations/associations, and Research /Scientific Organizations that we will target are 
active in the field of environment, mobility, and energy. 

There are several types of organizations active in the environmental and 
mobility/transportation areas, across Europe. Some act at international level, other at local 
and/or regional level. They can be intergovernmental, governmental, non-governmental and 
supranational. Since mobility and environment are interconnected domains, the project 
results can be of interest to any of these organizations, regardless of their types and goals. 
Some examples of European Organizations that can benefit with our solutions are: 
ClientEarth; Climate Action Network; Coastwatch Europe; European Association of 
Environmental and Resource Economists; European Environmental Bureau (EEB).  

Considering national and regional level, there are numerous environment and mobility 
agencies / associations that can benefit with our solutions. For example, EEB, the Europe’s 
largest network of environmental citizens' organisations, brings together around 140 civil 
society organisations from more than 30 European countries, standing for sustainable 
development and environmental justice. 

There are several Research / scientific organizations active in the fields of environment and 
mobility. Below we list some of the most relevant EU environmental research institutes that 
can benefit with outputs of the project, by country or region These Organizations undertake 
research on the sustainable management of resources, including for example water, energy, 
and biodiversity. 

Germany: 

-     Öko-Institut 
-     Helmholtz Centre for Environmental Research 
-     Wuppertal Institute for Climate, Environment and Energy 

France: 

- Curie Institute (Paris) 

United Kingdom 

-     Cabot Institute, University of Bristol 
-     Centre for Ecology and Hydrology (CEH) 
-     Chartered Institute of Environmental Health (CIEH) 
-     Durrell Institute of Conservation and Ecology 
-     European Bioinformatics Institute (EBI) 
-     Grantham Institute - Climate Change and Environment, Imperial College London 
-     International Institute for Environment and Development (IIED) 
-     National Institute for Environmental eScience (NIEeS) 
-     Oxford Environmental Change Institute  
-     UCL Institute for Sustainable Resources (ISR) 
-     Tyndall Centre for Climate Change Research 
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Denmark: 

- Environmental Assessment Institute (EAI) 
- Danish Centre for Environment and Energy (DCE) 

Italy 

-     Institute of Ecosystem Study (CNR-ISE) 

Spain 

-     Institute of Environmental Science and Technology, ICTA UAB 

Netherlands 

-     Energy Research Centre of the Netherlands (ECN) 
-     Netherlands Institute of Ecology (NIOO-KNAW)  

Ireland 

-     Environmental Research Institute (ERI) 

Finland 

-     Finnish Environment Institute 

Norway 

-     Centre for International Climate and Environmental Research 

Sweden 

-     Stockholm Environment Institute 

Estonia: 

-     Estonian Environmental Research Centre (EERC) 
-     Estonian Environmental Research Institute (operates within the EERC) 

Market approach 

In which regards regional market expansion, we will follow a gradual, step-by-step market 
approach, starting with tests in Lisboa and by adapting and assessing the services developed 
into more EU cities.  

As explained in WP 3, our goal is to complete experimentation in Co-Creation Labs and 
validation of the proposed services in multiple cities, adding new use cases. The purpose is 
to adapt the results and the services assessed in Lisboa co-creation labs to other 
regions/cities, considering different data bases and new use cases. This gradual validation of 
services and adaptation is the key concept to ensure sustainability overt time, cantered in 
users. With this approach, we aim to inspire community building and cyclical user-centric 
innovation, at EU level, by establishing a network of complementary Co-Creation Labs in 
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different cities (starting in Lisboa), which will potentiate the engagement of stakeholders, the 
testing in real conditions, and the launch of innovative smart cities services, powered by HPC. 

Regions/cities that we will analyse to expand the experiments, tests and commercialization 
of services are:  Málaga (Spain); Stuttgart (Germany); Region Île-de-France (France); Dublin 
(Ireland); Zagreb (Croatia); Stockholm (Sweden); Eindhoven (Netherlands); Ostrava (Czech 
Republic); Bucharest (Romania); Frankfurt (Germany); Turin (Italy); Bilbao (Spain).  

The prioritization criteria are existing contacts with decision-makers, mindset of decision-
makers (degree of openness to innovative technologies) and level of automation of public 
services (as an indicator to openness to innovation).  

Exploitation of synergies and links with EU clusters, other initiatives and project activities and 
results is of foremost importance to ensure sustainability. This approach aims to potentiate 
the project impact and avoid duplicating EU efforts towards the adoption a Single Digital 
Market and improving urban life through more sustainable integrated solutions. One example 
is to base the Cities’ Smart Management Platforms in NEC’s Cloud City Operation Centre 
(COOC), which is based on the EU funded FI-WARE IoT framework. Another example is 
integrating and exploiting interactions and collaboration with European Innovation 
Partnership (EIP) on Smart Cities and Communities’ partners. 


