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Abstract

One of the most important focal points of the complex processes taking place in the world has been
created by highly diverse urbanisation zones, which all face similar problems. At the same time, for
historical, economic and cultural geopolitical reasons, each town needs an approach that is tailored
to its specific characteristics and needs. However, relatively little attention has been paid to
developing the elements of a supportive environment, the process of planning and capacity-building
needed to manage a smart city, and exploring concrete cases and best practices. This study examines
initiatives supporting the conditions for smart city governance within the framework of the Digital
Welfare Programme (DWP) launched in Hungary, with particular focus on the development of a
marketplace as an info-communication platform to support the planning process.

1. Introduction

Today, around 55% of the world’s population, over 3.5 billion people, lives in towns. This figure is
expected to rise to 66% by 2050, while the number and size of towns are also growing: while 83
towns had more than 1 million inhabitants in the 1950s, this number rose to 512 by 2016 [23]. The
importance of urban areas is also demonstrated by the fact that the urban built environment accounts
for only 3% of the world’s total land, while it accounts for 60-80% of the world’s energy consumption
and 75% of its carbon dioxide emissions and use of natural resources [22]. As a major consequence
of the above, twice as much energy will be needed by 2050, but at the same time, CO; emissions
should be cut by 50 percent to avoid dramatic climate change and its consequences. At the same time,
besides general problems, it is evident — for historical, economic, cultural geopolitical reasons — that
each town needs an approach that is tailored to its specific characteristics and needs. It is for this
reason that the concept of a ‘smart city’ has recently received special attention. Although there is no
uniform definition, it is interpreted in the extremely rich international and ever-growing domestic
literature as the development and local application of innovative solutions, the efficient and
sustainable use of towns’ resources and cooperation with citizens. [12] [15].

So it is no exaggeration to claim that urban management has become one of the major development
challenges of the 21% century. So the smart city does not simply mean the introduction of digital
technologies, but it also includes the development of a collaborative digital ecosystem based on the
active involvement of stakeholders and citizens. The leading role of large towns is obvious, but small
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and medium-sized towns have little or no resources, capacities and capabilities to address these
challenges. Critical regional inequalities at both global and nation-state levels can be further
exacerbated by varying degrees of digital maturity, the effects of which can be felt in economic, social
and political dimensions [16] [18]. In order to address this problem, operation under changed
conditions requires the introduction of new governance and management structures that are suited to
the size and capabilities of towns, as well as the introduction of digital technologies. A growing body
of literature on smart cities addresses different aspects of governance and management based on the
mix of technology- and human driven approach [6] [9]. However, relatively little attention has been
paid to developing the elements of a supportive environment, the process of planning and capacity-
building needed to manage a smart city, and the exploration of concrete cases and best practices.

This paper seeks to examine the initiatives that support the conditions of smart city governance within
the Digital Welfare Programme (DWP) launched in Hungary. The starting point is that smart city
governance is a multi-level system that combines traditional institutional structures, stakeholder
coordination platforms and elements of operational management. However, this is the result of longer
institutional design and digital capacity-building, in which regional developmental differences,
cultural factors and the extent of a ‘digital gap’ play a crucial role. The main aim of the paper is to
outline the basis and directions for a forthcoming comprehensive research project. In this initial phase,
the methods used include, in addition to an overview of the relevant literature, an analysis of DWP’s
regulatory environment, its strategic documents and pilot projects.

The paper is divided into three sections. First, based on an overview of the literature, we summarise
the key elements of the smart city phenomenon, and in the second section, we examine the needs and
capabilities needed to build a supportive environment for smart city governance. In the third section,
we address the practical applicability of the theoretical model thus developed in one of the pilot
programmes, and the creation of a marketplace implemented under the Digital Welfare Programme.

2. The smart city as a phenomenon

At present, smart city cannot be regarded as a theory or concept. However, there are many definitions,
which can be grouped into three major types of smart city: some cities use smart technology
(technology focus); others rely on smart people (human resources focus); yet others focus on smart
collaboration (governance focus), or a combination of these three types, where appropriate [12].
Whichever definition we choose, the smart city is inextricably linked to economic, institutional,
technological and cultural innovation taken in a broad sense.

Experience in practical implementation gained so far shows that the expansion of ICT-based
technology and big data is a necessary but not a sufficient condition for a smart city to operate
effectively, as there are many other factors and challenges that influence the life of urban
communities, in addition to actually measurable values arising from economic development. For a
town to be truly ‘smart’, its entire fabric needs to be explored, and the results need to be analysed,
making it the subject of comprehensive social dialogue and discussion. In other words, in order for a
town to attain digital transformation, it is first necessary to fully understand how it works and create
a supportive environment for smart city operations.

Based on the above, the characteristics and measurability of a smart city are summarized below:
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Dimensions Measurable factors

Smart economy — | innovative solutions, entrepreneurship, economic image and branding,

competitiveness productivity, flexible labour market, international embeddedness,
smart specialization

Smart mobility — | local accessibility, national and international accessibility, availability

transport and ICT | of ICT-based infrastructure instruments, innovative and secure
technology transport systems

Smart Governance — | multi-level institutional and management structure, citizen and
forms of participation | corporate participation, information transfer, developing forms of co-
design and co-creation based on a supportive environment

Smart environment — | attractive natural conditions, environmental protection, sustainable
natural resources resource management

Smart  lifestyle  — | cultural institutions, health conditions, individual safety, housing
quality of life quality, educational institutions, tourist attractions, social cohesion
Smart people — social | level of education, willingness for lifelong learning, social and ethnic
and human capital pluralism, flexibility, creativity, openness, engagement in public life

Table 1: Exploring the nature of smart cities
Source: Own contribution with additions based on GIFFINGER et al. 2007 [8]

This is, of course, a very comprehensive overview, in which categories can be quantitatively
measured and evaluated using various variables, but each factor can also provide a basis for
qualitative research [4]. In what follows, we examine the background and potential elements of
building a supportive environment from the dimension of smart governance focusing particularly on
the emerging role of platforms, business models and market places as elements of participation and
active contribution.

3. Prerequisites for smart governance: developing a supportive environment

In recent years, cities have become ‘smart’ not only in the sense that they are now able to automate
routine functions that serve, on the one hand, individuals, buildings and transport systems, and, on
the other hand, provide opportunities for monitoring, analysing, and ultimately understanding and
planning the everyday lives of cities. In any case, the experience gained so far has shown that there
are no ‘one-size-fits-all’ solutions for ‘becoming smart’, and that pioneering cities have largely
adopted strategies and action plans that are tailored to their own situations and capabilities [10][17].
In addition to this diversity, however, three principles can be identified as the key pillars for building
a supportive environment: an integrated approach to economic development and public service
planning, creating the conditions for the practical, feasible and financially sound selection of
investment projects, and ensuring the participation and active contribution of stakeholders (private
sector, citizens, academics, government).

This requires also a ‘digital elite’ (entrepreneurs, managers, media professionals), whose attraction
and retention is one of the most important tasks. However, the success of becoming a real smart
environment depends on a dynamic and stimulating culture that active participation and commitment
of the people can be created, along with the development of a sense of 'ownership' in regard to joint
planning and development projects. This also means that, in practice, a smart city is based on the
network of actors involved and the cooperation among stakeholders based on mutual benefits [11]
[14].
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This highly complex system is subdivided into further thematic units, such as infrastructure, energy,
transport, water management, services and building management, which have their own
communication systems, data, platforms and applications, but in separate organizational structures
(silos), limiting access to data and their use. Today, a vast amount of data can only meet specific
needs, but are essentially lost for common good. Therefore, linking different standards and integrating
them into complex info-communication platforms are an essential element of moving forward [2] [3].

The platform relies on the basic infrastructure available, but constantly upgrades it with state-of-the-
art technology to match demand and supply, such as the quick and easy collection and delivery of
publicly available spatial data, area codes, demographic, tourism and economic data. The platforms
take advantage of opportunities provided by the town, while requiring the least amount of investment
from the service provider. The common basis for this is reconsideration of urban governance, creating
new forms of institutional and partnership agreement based on digitalisation, management techniques
and the necessary human capacity. In addition, new instruments supporting design and decision-
making are needed to build a business model that can be applied across the public sector by showing
how to create and capture value [13] [19]. Business models provide a tool for stimulation and testing
the innovative ideas as well as serve as an appropriate tool to explore and understand the role, attitude
and motivation of different stakeholders at territorial and urban level [1] [20][21].

Building a business model, a marketplace, is one of the most important instruments for planning and
management in the development of smart cities. The marketplace is an open info-communication
platform that connects government actors and investors with vendors of new technologies. The
platform will help towns find comparable information on products, validated results of previous
investments and peer reviews. As for vendors, they can offer their products and related smart
solutions, as well as showcase their previously successful innovations, focusing on types of towns
and technologies. The key function of the smart city marketplace is therefore to facilitate, as well as
simplify and accelerate, the process of matching supply and demand, and to confirm and validate new
technologies and the conditions for their application. An important element of the viability and
sustainability of the marketplace is the spill-over effect, as a result of which new cities, data,
information and feedback are constantly added.

The European Innovation Partnership on Smart Cities and Communities (EIP-SCC), which aims to
bring together cities, industrial companies, small and medium-sized enterprises, banks, researchers
and all stakeholders involved in smart city investments, is crucial among European examples [7]. The
EIP-SCC is actually an information and communication hub, which is used to communicate the latest
news, events, documents, partnerships and development results. The platform makes it possible to
find partners with appropriate expertise and experience in joint development projects, provides insight
into completed or ongoing projects, evaluates the obstacles and opportunities arising during
implementation, and benefits from inspirational results. Similarly, the platform can be used to present
and promote a particular project and enhance its visibility, thus attracting new investors. Last but not
least, EIP-SCC assists in exploring funding opportunities and information on current EU grant
opportunities.

EIP-SCC also acts as a forum for discussion. It is suitable for initiating a dialogue on a specific issue,
discussing the best ways to overcome obstacles and achieve results. It engages public and private
actors and stakeholders in a discourse on smart city development across Europe. One of the initiatives
ids the EIP-SCC’s action cluster on Business Models, Financing and Procurement for Smart Cities
(AC BM), lead by the EUROCITIES, a city network of over 140 European cities. The AC BM
organizes expert-level discussions has proved to be an ongoing platform to promote and share ideas.
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Another key initiative is the Matchmaking activity which supports city project promoters with
financing by bringing smart city projects closer to investors with the aim of developing better quality
projects from the viewpoint of financing.

Marketplace-type planning instruments are already available in several countries, allowing for
flexible adaptation to local needs and opportunities and taking into account the particular level and
spatial distribution of digital maturity. In the next section, we will present a marketplace toolkit within
the DWP launched by the Hungarian government in 2017 that focuses on the needs and opportunities
of small and medium-sized towns.

4. The marketplace as an open platform and digital stimulus: an opportunity for
small and medium-sized towns in Hungary

In 2015, the Hungarian Government began a comprehensive digital development strategy with DWP
1.0. In the first phase, measures were introduced into the public administration system (e.g. free Wi-
Fi in town centres and creation of a public data cadastre). > The second phase, which began in 2017
(DWP 2.0), defined the areas of development by chapter and coordinated implementation within the
governmental organisation® Currently the implementation of the strategy has been managed by the
Ministry of Innovation and Technology — with interdepartmental competence*. 'DWP Points' (1,500
in place at the end of 2019) assist smart city projects throughout the country, though mainly in smaller
settlements. They are designed to provide scope for digital literacy development and electronic
administration. These specific tasks are aided by a 100-person mentoring network.

The four pillars of the DWP are digital infrastructure, digital competencies, the digital state and the
creation of a digital economy. The pillars are supported by horizontal themes, and in this area we find
the smart city development fields fall into three interrelated subfields. The three subfields are as
follows: professional training in digital regional development, smart city pilot programmes and a
smart city marketplace. According to Article 3 of Government Decree 56/2017 (I11.20.), cited above,
a "Smart city means a city (or town) that develops and implements its integrated urban development
strategy on the basis of a smart city methodology, a town or group of towns that develops its natural
and built environment, its digital infrastructure and the quality and economic efficiency of its services
using modern and innovative information technologies in a sustainable manner, with the increased
involvement of the population." The horizontal nature of smart city development is also reflected in
the fact that its implementation is supported by the main pillars. The digital state in and of itself
entails the digital renovation of public administration, including the support of the online presence of
local governments and the creation of a level playing field for the Hungarian digital industry. The
digital competencies pillar encompasses Hungary's digital education strategy and digital competency
development. Among other things, the digital economy pillar contains Hungary's digital start-up
strategy.

In order to reach the scale and scope of the emerging supportive environment, Government Decree
No. 252/2018 (XII. 17.) on the Establishment and Operation of Smart City Central Platform Services
appointed the Lechner Knowledge Centre as the provider of the centralised public service of the
Geographic Information System Platform for Settlements and designated the city of Monor as the
local government that is currently connected to the smart city central platform service; subsequently,

2 See: Government Decree 2012/2015 (X11.19.) DWP 1.0
3 See: Government Decree 1456/2017 (VIL.19.) DWP 2.0
4 See: Government Decree 94/2018 (V.22.)
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other cities will follow suit. The essence of the platform is that a central “standard package” will be
developed, open for other settlements to join, and they will need to deal only with those developments
that serve specific local needs. In addition the Lechner Knowledge Centre develops Smart City
Methodologies. Based on the requirements of Hungarian cities and the guidance of the European
Union, the methodologies contain proposals that may ensure the systemic implementation of certain
smart city development models. The Inventory of the Smart City Methodologies already contains 234
projects in Hungary, and 900 in the world in total. In Hungary, it monitors projects implementing
smart city developments in roughly 66 settlements®.

From 2017 onwards, the marketplace element of the smart city component of the DWP strategy has
been constantly evolving as a complex software solution - in a form of an info-communication
platform - for developers and suppliers to present their smart city products and buyers to learn about
the detailed features of the products. The platform established contains legally, technically and
economically validated and quality-assured suppliers and products and makes them available
primarily to local governments, state and municipal institutions and business associations. One of the
most important aspects of the marketplace is that the services provide financing options and return
calculations, which greatly facilitate the work of municipal decision-makers considering smart urban
developments. The goal is to make it easier for customers involved in the development (city leaders,
company representatives) to find the right tools to meet their needs.

The process of entering the platform begins after registration with the creation of a profile. This is
important in order for the platform to categorise settlements based on size and economic, social,
geographical characteristics and issue maps. Registration and access to information is free for
municipalities, while businesses have to pay a minimal fee. They will then have access to the
marketplace, including the product catalogue. The most important element of the latter is a datasheet
of available products, which contains legal and warranty information, technical and compatibility
data, investment costs, and social impact figures. A similar process takes place on the vendor side of
the marketplace. After registration, candidates enter into a contract with the marketplace, followed
by legal, technical and economic validation, then a social return calculation. This process results in a
product data sheet which is made available to customers. The marketplace offers other services in the
existing product catalogue, including trademarks, the registration of consultants, newsletters and blog
information on financing options, and. in this context, runs a return calculator [5]

The functioning of the marketplace is closely linked to the other two elements of the horizontal theme
of the DWP smart city. Specialist training in digital spatial development, the first comprehensive
smart graduate training course in Hungary, is provided by the Edutus University, the National
University of Public Service and the Moholy-Nagy University of Art and Design. The target group is
made up of professionals who have the appropriate knowledge and influence on the decision-making
processes of their cities or towns. The aim is to train professionals who have a thorough knowledge
of the relationship between digitisation and towns and cities and smart city considerations and
practices. Graduates will be aware of smart city solutions and will have enough knowledge to launch
and implement a related project.

The second component, the first phase of pilot projects at nine sites, is undergoing substantive
studies.® The methodology applied during the studies can serve as an example for municipal (smart

5 See in detail: Smart City Methodologies, available at: http://okosvaros.lechnerkozpont.hu/hu
6 The pilot project locations: three districts in Budapest (the 8th, 11th and 17th), Tata and Tata County districts,
Balatonfiired and Balatonfiired County districts, Tamas, Nyiradony and Nyiradony County districts, and two non-urban
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city) developments: it plans data-based developments, takes into account the size and needs of the
user community, the aspects of financing and sustainability, and the characteristics of the settlement.
It is significant that the methodology also utilises the results of other digital strategies (e.g. education
strategy, agricultural strategy, health strategy, Carpathian Basin digital ecosystem) applied to the
situation assessment of smaller settlements. Finally, the studies present the cost structure (investment
and maintenance) of the proposed improvements based on the identified capabilities and
opportunities, as well as the calculation of the return on the improvements.

The tools of this methodology are opinion polls and the secondary data collection (examination of
the administrative, economic, IT and social characteristics of the settlement/region based on the data
of the Hungarian Central Statistical Office), the enumeration of existing developments, their analysis,
the processing of accepted site development plans, and interviews with decision makers, the civil
sector and institutional leaders, i.e. all stakeholders in the area. The main purpose of surveys is to
assess the digital status of a given area. The main elements of these surveys is to explore socio-
demographic and statistical issues, use of internet and social media, use of e-government (customer
gateway, e-administration), commerce, and use of electronic payment methods and smart tools. [5]

It is too early to assess the effectiveness of the DWP marketplace. At the same time, it can be seen
that in the realisation of smart city governance, the goals and tools of a supportive environment based
on a common logic, and a multi-level, layered institutional structure are beginning to emerge.

5. Conclusions

According to some estimates, the number of connected devices, commonly known as the loT (Internet
of Things), could reach 50 billion by 2020. In the urban environment, new technologies appearing on
the market are making significant changes to the life and functioning of cities. Experience has shown
that all forms of settlement have to respond to rapid changes, so becoming a smart city could be
understood as an inevitable process. However, this is not a development based on straightforward and
unified models. Developments must take into account the geographical location, aptitude, level of
development and size of the city. In many respects, the problems of small and medium-sized towns
are different from those of developed large towns. Here, a lack of financial resources, difficulties in
public procurement, and restrictions on the use of ICT tools are serious obstacles. This does not mean,
of course, that a small town cannot be a smart city in general but it is particularly important at this
early stage to introduce smaller-scale developments that can be directly felt in everyday life, such as
smart parking, street lighting and waste management.

However, the use of ICT tools, platforms and the marketplace as an open info-communication
platform is not enough to build a smart city. The creation and operation of the supportive environment
— especially the marketplace — is often a long-awaited solution: the market for smart city applications
and products is not regulated, there is no monitoring system for technical, economic and social
features and impacts of the investments implemented under the title of smart city) and these
circumstances may hinder the realisation of the developments at settlement and regional level.

The experiences of the initial phase of the implementation of the digital development strategy in
Hungary clearly indicates that there is a strong need to create a supportive environment which requires
the full involvement and cooperation of the municipal government and the citizens, as well as the

development areas: Tokaj, the mountain range, which covers the area of the Tokaj wine region, and the heart of Pannonia,
which covers part of Lake Velence and the Vértes Mountains.
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development of effective management structures, business models, platforms and a sustainable
marketplace. These efforts follow the good practices developed elsewhere, but showcase mainly
Hungarian solutions, providing a space for Hungarian small and medium size towns and enterprises
to present themselves and their innovative solutions.

Yet in order to unravel the details, a great deal of research is still needed, particularly in the areas of
management, governance, technology, public policy, urban communities, the economy, built
infrastructure and the natural environment. These factors form the basis of an integrative framework
capable of exploring the processes that determine the future of a smart city. However, within this
overall framework, our future research must pay particular attention to the different dimensions of
governance, where city leadership plays an important role not only in producing smart city content,
but also in understanding and managing the smart city operation.
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