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ABSTRACT (MAX. 200 WORDS):

This thesis aims to understand what influences the adoption of Internet of Things [IoT]
platforms in Swedish municipalities for smart city initiatives. The adoption of [oT platforms
in Swedish municipalities is slow, but the effects of an IoT platform can enhance the
processes and progression toward smarter cities. To describe what influences the adoption of
IoT platforms, the Technology-Organisation-Environment framework is adapted to study this
within three dimensions, the technological context, the organisational context and the
environmental context. With a qualitative foundation, eight semi-structured descriptive
interviews were conducted with respondents from eight municipalities. They were transcribed
and coded with a concept centric approach. The municipalities are of different size but have
all adopted an IoT platform to utilise. The study found that managerial support, informal
leadership and industry initiatives are perceived as influential; technological competence and
data ownership are perceived as non-influential; and interoperability, function size and stake-
holder support are inconclusive in the Swedish municipalities’ adoption of IoT platforms for
smart city initiatives.
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1 Introduction

The world population is growing rapidly, and the rising density of the cities is creating new
challenges that demand an infrastructure that supports the urbanisation while facilitating eco-
nomic growth and sustainability (Batagan, 2011; Jin, Gubbi, Marusic & Palaniswami, 2014;
Rathore, Ahmad, Paul & Rho, 2016). Due to the increasing world population, more resources
are required that not only negatively affect the environment but may also prevent cities from
fulfilling one of their key roles to maintain a social and economic stability for their citizens
(Albino, Berardi & Dangelico, 2015; Monzon, 2015). The smart city uses technology to em-
brace these challenges and find intelligent solutions (Hojer & Wangel, 2015; Silva, Khan &
Han, 2018; Monzon, 2015). The internet of things [IoT] is such technology that is commonly
utilised when developing smart cities that can face the aforementioned challenges. IoT ena-
bles connection of multiple devices in the city, extensive data collection and generation of in-
formation that can ease decision making (Alavi, Jiao, Buttlar & Lajnef, 2018; Qian, Wu, Bao
& Lorenz, 2019; Chourabi, Nam, Walker, Gil-Garica, Mellouli, Nahon & Scholl, 2012).

A smart city is also intelligent in that it meets the demands of its citizens by recognising what
they need based on their activity (Albino, Berardi & Dangelico, 2015). Incorporation of IoT
platforms takes a pivotal role in connecting the sources of data and enabling it to be shared
among stakeholders such as decision makers, local businesses and the citizens themselves
(Hojer & Wangel, 2015; Jin et al., 2014; Zanella, Bui, Castellani, Vangelista & Zorzi, 2014).
Examples of public place where 10T devices are commonly applied to are parking lots, street-
light control, vehicle monitoring and garbage disposal (Alavi et al., 2018; Qian et al., 2019).
The positive outcomes of [oT in smart city projects has led to an increased demand for devel-
oping methods to manage and utilise the massive flows of data from connected machines and
devices (Hojer & Wangel, 2015; Lucero, 2016; Silva, Khan & Han, 2018), There is also an
increased incentive to pull data from government databases and social media feeds to enhance
analytical opportunities (Lucero, 2016).

Municipalities in Sweden are becoming aware of challenges such as urbanisation and sustain-
ability and must face them by actively exploring and implementing technologies that progress
them toward becoming smart cities (IoT Sverige, n.d.). Smart city initiatives have a tendency
to stall at a small scale before larger implementation can into effect (Cavada, Hunt & Rogers,
2014; Chourabi et al., 2012; Shelton, Zook & Wiig, 2015). If initiatives do not pass early
stags of deployment, the efficiency of the smart city is reduced (Cavada, Hunt & Rogers,
2014; Chourabi et al., 2012; Shelton, Zook & Wiig, 2015). A common issue when creating
smart cities is the lack of coordination and organisation ranging from ideas to practical imple-
mentation (Monzon, 2015). Projects and initiatives that seldom go from proof of concepts to
large scale practice can therefore be seen as aimless; however, there is potential for increased
connectivity and organisation by utilising communal platforms. By compiling the devices and
data from many single projects into a larger net, there is potential to derive more value from
the IoT implementation (Krylovskiy, Jahn, & Patti, 2015; Gazis, Goertz, Huber, Leonardi,
Mathioudakis, Wiesmaier & Zeiger, 2015; Viale Pereira, Cunha, Lampoltshammer, Parycek,
& Testa, 2017; Khan, Khan, Zaheer & Khan, 2012; Chourabi et al., 2012).
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1.1 Problem

IoT platforms are middleware-systems that have the ability to manage vast amounts of data
from multiple sources; manage transmission protocols and enhance the storage, coordination,
and analysis of collected data (Mineraud, Mazhelis, Su & Tarkoma, 2016; Singh, Pasquier,
Bacon, Ko & Eyers, 2016; Theodoridis, Mylonas & Chatzigiannakis, 2013; Zanella et al.,
2014). IoT platforms not only enable a connection between different data sources but can also
showcase and reflect the current status of the smart city ecosystem (Krylovskiy, Jahn & Patti,
2015). There are multiple tools and methodologies to set up these IoT platforms with the pri-
mary focus being to enable interaction between systems and to generate information from data
(Mineraud et al., 2016). The possible advancements that can come from implementing [oT
platforms has driven Swedish municipalities to embrace smart city initiatives and collaborate
to establish joint standards that should enable cost effective and sustainable operations (IoT
Sverige, n.d.). However, it is only within recent years that a positive trend in the adoption of
IoT platforms has been identified (Research institute of Sweden, n.d.). Consequentially, Swe-
dish municipalities are potentially lagging behind in the progression toward becoming an effi-
cient smart city.

Since [oT devices generate more value when connected to an [oT platform as stated by
Krylovskiy, Jahn and Patti (2015), it is interesting to understand what influences the adoption
of an IoT platform. Recker (2013) emphasises contextuality when conducting research in the
field of Information Systems [IS]. Chourabi et al., (2012) argues that the pace of progression
and success for smart city initiatives depends on how the government organisation’s action
and management, but also how the technology is utilised. Baker (2012) argues that the tech-
nology-organisation-environment [TOE] framework is suitable for understanding what influ-
ences adoption of innovation. Therefore, the TOE framework is selected as a theoretical lens
for understanding multiple contextual aspects that may influence the adoption of IoT plat-
forms in Swedish municipalities for their smart city initiatives. This will be further explained
in section 2.4.
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1.2 Research question

As the concept of a smart city is becoming viable in urban planning, a crucial part of adopting
the concept is using technologies to better utilise data and to use this information when estab-
lishing smart places to live in. These decisions involve a wide array of technologies and dif-
ferent aspects of a society, such industry and public sector. Therefore, it is relevant for aca-
demia, industry and society as a whole to understand what influences the municipalities deci-
sion to adopt technology for the smart city initiatives. A central technology when establishing
a smart city is [oT, a technology that connects physical objects to the internet and enables en-
hanced data sharing and data collection. An IoT platform enhances these processes and ena-
bles input from multiple sources. However, in Swedish municipalities there are still few ex-
amples of broader implementation of IoT platforms for smart city. Understanding what has
influenced the progression in this area is therefore of interest. To do this, the research question
at hand is;

What factors are perceived as influential for the adoption of loT platforms
in Swedish municipalities” smart city initiatives?

1.3 Purpose

The purpose of this study is to describe what influences the adoption of IoT platforms in Swe-
dish municipalities for their smart city initiatives. This is examined through a descriptive em-
pirical qualitative study. By answering the research question, the intention is to bring
knowledge to the field of IS research as well as inspire further research regarding IoT plat-
forms for municipal smart city initiatives as well as providing insights for the IoT and smart
city industry. Previous research analysed in the literature review section will provide a theo-
retical framework to be used as a guideline for the empirical data collection as well as a tool
to analyse the results.

1.4 Delimitation

With the term adoption of [oT platforms, it is in this thesis referred to the moment when the
decision is made to adopt an [oT platform, and thus leave all aspects of implementation aside.
By implementation, the term refers to point when the municipality starts to operationally run
the platform. By influence, it is meant whether the factors are perceived influential or not and
therefore this study do not seek to understand to which degree a factor was perceived influen-
tial. To address the research question in practice, the TOE framework is adapted as a theoreti-
cal lens and delimits the influence on eight selected factors to examine. This is further ex-
plained in section 2.4.
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2 Literature Review

The following chapter contains the literature which has been the theoretical foundation of this
thesis. It firstly introduces the concept and key challenges in relation to smart cities in section
2.1. Following, section 2.2 give a broad overview of loT, its technological characteristics,
challenges and applications, including the loT Platforms. Section 2.3 introduces the theoreti-
cal framework which acts as a foundation for our research model and Section 2.4 examines
how the theoretical framework was adapted to fit the scope of this thesis. Lastly, section 2.5
summarises and presents a thematic overview of the literature review.

2.1 Smart Cities

Smart cities have become an imperative innovation with vast investments from governments
in transforming current cities into smart places to live in (Batagan, 2011; Chourabi et al.,
2012). The concept of smart cities has a wide definition where it can be described as districts
and communities that are interconnected by technology according to Lazaroiu and Roscia
(2012). Townsend (2013) describes it as a place where information technology is intertwined
with the human capital, that encompasses architecture and infrastructure of technical objects
used on a daily basis. Other definitions emphasise the use of information and communication
technology [ICT] to optimise the use of resources which may negatively impact the environ-
ment, and usage of resources in order to increase the populations’ quality of life (Hjer &
Wangel, 2015: Jin et al., 2014). ICT supports the urban environment by offering a service
through digitalisation that enables citizens to integrate with smart solutions that vitalises their
quality of life (Hojer & Wangel, 2015; Silva, Khan & Han, 2018). The concepts of smart cit-
ies include various aspects such as the economy, mobility, environment, citizen activity in the
city but also governance in general (Hojer & Wangel, 2015). Albino, Berardi and Dangelico
(2015) notes the concept as a dimension of strategic direction, in which governments and pub-
lic firms are striving to develop economic growth that can create better quality of life. The
goal with smart cities is to create better opportunities for public recourses that can improve
the life quality of the citizens by simply unifying deployment of ICT-infrastructure and IoT in
the planning of a city (Alavi, Jiao, Buttlar, Lajnef, 2018; Kim, Ramos & Mohammend 2017;
Chourabi et al., 2012; Zanella et al., 2014). It also allows the user to promote better transpar-
ency towards the citizens by collection of data that can provide the government with better
support for decision making when they have the assets to better understand the variety and
level of activity its citizens undertake (Zanella et al., 2014).

However, the emergence of smart cities has increased the need for adoption of smart ICT so-
lutions, due to the rapid growth of population (Batagan, 2011). This requires engagement
from the governments and municipalities to provide an efficient city that relies on the availa-
bility and advancements of technology in order to handle challenges that may rise along with
the expansion of population (Qian et al., 2019). Smart cities are meant to nourish the eco-
nomic growth with sustainable options that may happen through connectivity and a vast range
of technical artefacts and systems and encompasses connectivity of social infrastructure,
physical infrastructure and businesses (Qian et al., 2019; Chourabi et al., 2012). The need and
demand for sustainable actions has triggered further investments in smart city capabilities as
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the pressure arises along, but also from the private sector to explore further opportunities to
meet the expectations of implementing further initiatives (Qian et al., 2019).

Since the interest of smart city initiatives in urban planning continues to grow, connecting
with IoT services becomes inevitable for driving smart city planning's forward (Chourabi et
al., 2012; Qian et al., 2019). The IoT technology primarily acts as a connector between de-
vices and applications that serves to exchange information by using protocols, but further pro-
vides monitoring of tracking, recognition and sensing (Qian et al., 2019). The communication
of different devices is an essential part of implementation in smart cities that aims to bring the
city closer to its population (Boulos & Al-Shorbaji, 2014; Chourabi et al., 2012). In practice
this implicates that the city is interconnecting devices that are utilised by applications; for ex-
ample, vehicles, parking lots and smart grids, along with many other electrical services that
provide valuable information (Qian et al., 2019).

2.1.1 Challenges in smart cities

The process of conducting smart city initiatives and implementing the plans are concerning
different aspects such as designing the technology, heterogeneity, operations and maintenance
(Silva, Khan & Han, 2018). While Chourabi et al. (2012) means that aspects of policy, mana-
gerial and organisational issues are of great concern, they do agree with previously stated ar-
guments regarding technological challenges. An important aspect becomes the technology
that integrates overall components of the infrastructure, which requires a certain degree of
heterogeneity in the smart city architecture to run efficiently (Silva, Khan & Han, 2018:
Chourabi et al., 2012). There are many objects in use by multi-vendors, where the technology
must be integrated into a practical layer of applications (Silva, Khan & Han, 2018). Collecting
data from various objects set out in the city with the purpose of gathering information that can
be translated into valuable insight, a technical infrastructure that operates in large-scale be-
comes pivotal according to Jin et al. (2014). Otherwise the maintenance, ownership of data
and management may be put into risk along with other points (Jin et al., 2014). Designing and
implementing the technology suitable for smart city initiatives, becomes complex for organi-
sations, such as municipalities to ensure manageable workflow and applications. Therefore,
skilled leadership with technical expertise is needed that can utilise and stimulate risks such as
management, technological competence and the alignment of multiple goals (Chourabi et al.,
2012). The role of the leadership includes understanding the capacity and willingness among
the human resources to integrate new IT skills, that otherwise would cause resistance or lack
of competence (Chourabi et al., 2012; Hojer & Wangel, 2015).

As aforementioned, the multi-vendors play an essential role in providing the technology for
the city which needs structured governance in order to manage multifaceted requirements into
a working system (Chourabi et al., 2012; Hojer & Wangel, 2015). In this context, governance
means to direct initiatives in smart city accordingly to laws, handling of information which
demands rules and standards as it encompasses a sensitive nature regards to stakeholder par-
ticipation (Chourabi et al., 2012; Hojer & Wangel, 2015). The risk of lacking in extensive
governance can affect the transparency of data exchange along with communication and ac-
countability and hinder the adoption of [oT platforms (Chourabi et al., 2012).

Smart city initiatives rely on extensive usage of data that is generated by devices and managed

by IoT platforms and the generated outcome contains information which may enhance the
business operations but also increase the security risks (Van Zoonen, 2016). The available

_5_
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data constitutes issues that concerns legal and ethical aspects that affects privacy and trust be-
tween the citizens and the operators in the smart city (Janecek, 2018). Data generation and us-
age are fundamental corner stones of both IoT as a whole and for smart cities. Due to the
availability and accesses to both data but also IoT devices which collects the data, further
questions are raised regarding who owns the data, who has the right to use the data and what
can be available into the public (Van Zoonen, 2016). The generated data could belong to the
owner of the sensor or the individual who may have generated the data, by integrating with an
IoT-device, or even to a third party involved (Mashhadi, Kawsar & Acer., 2014). The smart
city can be connected to public as well as private loT-networks which creates even further di-
lemmas regarding the data ownership (Gubbi, Buyya, Marusic, Palaniswami, 2013; Mashhadi,
Kawsar & Acer., 2014). These challenges have ignited further with the introduction of the Eu-
ropean Union’s General Data Protection Regulation [GDPR] which regulates how to treat in-
dividual’s personal information generated from the collected data (Jancek, 2018). Regula-
tions, defined data ownership and governance are needed in order to maintain control over the
gathered data, since IoT applications may generate such information that might otherwise vio-
late personal information (Janecek, 2018; Mashhadi, Kawsar & Acer., 2014; Gubbi, et al.,
2013).

Smart cities hold multiple stakeholders, as previously mentioned, and the data creation can be
derived from all actors within the city (Van Zoonen, 2016). The influence and support from
industry actors have enhanced the progression of smart city initiatives, regardless of if the mu-
nicipalities actively participate or not (Pereira, Macadar, Luciano & Testa, 2017). This can
make it hard to determine who is the provider of a smart city service and how the data will be
treated, Pereira et al. (2017) suggest utilisation of open data models to handle these issues.
The idea behind open data is to serve the public by making the government activities public in
relation to its stakeholders in order to promote better service and quality (Pereira et al., 2017).
The principle of using open data, to make the information available and used for many pur-
poses, increases the need for data security standards to not violate any integrity among the
data providers (Pereira et al., 2017). Establishing trust between the data provider and data col-
lector is a practical implication of data ownership dilemmas (Cao et al., 2016; Mehmood, Ah-
mad, Yaqoob, Adnane, Imran, & Guizani, 2017). Cao, Khan, Farahbakhs, Madhusudan, Lee
& Crespi (2016) indicates that this trust is heavily influenced by the architecture of the data
collection system, which limits who in the smart city get access to what type of information,
ranging from full data to anonymised general statistics. Overall, the stakeholders’ relation-
ships to each other influences these processes and the extent of data governance for each level
of trust, but also put pressure on the managers of smart city initiatives (Bourne & Walker,
2005). In the smart city initiatives, it often becomes ineffective to run projects that exerts a
top-down approach, and it is recommended to combine it with a bottom-up approach
(Monzon, 2015).

2.2 Internet of Things

“It [IoT] will become the main driving force of the future global economic development...”,
this statement made by Ji, Ganchev and O’Droma (2014 p.196) underlines the potential of
IoT. The number of devices allowing non-digital objects to become connected has grown rap-
idly but has simultaneously brought issues of how to manage the devices and connect them
into meaningful networks that enable efficient communication (Patel, Patel & Scholar, 2016).
The term Internet of Things describes a network that, in contrast to traditional computer
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networks, not only connects conventional computers, but integrates any physical object (Lea
& Blackstock, 2014). For example, refrigerators, cars or medical instruments can be described
as possible IoT devices (Patel, Patel & Scholar, 2016). The vision behind IoT is to integrate
all objects into the digital world and make them uniquely identifiable in order to open the way
for applications and thus connect the digital and physical world (Guth, Breitenbucher, Falken-
thal, Leymann & Reinfurt, 2016; Patel, Patel & Scholar, 2016). IoT is much more than just a
network of relationships between machines, in addition to machine to machine interactions,
there are also people to people and people to machine interactions that are enabled through
this technology (Patel, Patel & Scholar, 2016).

IoT is not a specific technical artefact or IT-system, but rather a comprehensive concept con-
sisting of different software and hardware solutions (Atzori, lera & Morabito, 2010). This is
to ensure that a connection can take place at any time and in any place (Atzori, lera & Mo-
rabito, 2010). Various characteristics can be derived from this; like the heterogeneity which
describes the origin of different platforms and networks and dynamic changes of the state of
the device are common characteristics for [oT (Patel, Patel & Scholar, 2016).

For the independent maintenance of IoT devices a complex and multi-layered architecture is
applied to ensure a cohesive structure with underlying processes and to enable the information
exchange between different IoT devices. (Patel, Patel & Scholar, 2016; Khan et al., 2012). As
IoT architecture covers an ecosystem of devices, connections, technologies, users and even
organisations, a general challenge is orchestrating all of these parameters to something that
operates seamlessly from all aspects (Gazis et al., 2015; Khan et al., 2012). Every single [oT
device often generates a very specific type of data, while the interconnection and architecture
as a whole creates a context and can generate complete information as well as enabling execu-
tion of advanced analyses (Al-Fagih, Al-Turjman, Alsalih & Hassanein, 2013; Lloret, Tomas,
Canovas & Parra, 2016). Efficient IoT architectures are constructed with scalability as a core
requirement, due to the expected increasement of future data collection and generation (Evan-
gelos, Nikolaos & Anthony, 2011).

An IoT Architecture consists of layers where each layer serves different purposes, ranging
from data collection, sensor connection, accessing and applying the collected data for practi-
cal or analysis purposes (Patel, Patel & Scholar, 2016). Depending on the architecture, the IoT
ecosystems can serve different purposes from an organisational perspective, ranging from
commercialisation to public smart city applications (Al-Fagih et al., 2013; Patel, Patel &
Scholar, 2016). The various components building the IoT architecture and hence determining
its functionality are split into four categories of the device and sensor layer, over to the gate-
way and network layer, up to the management service layer and the application layer. The
foundation of the IoT architecture consists of a device and sensors layer, which acts as a
bridge between the digital and physical world and collects a broad range of data (Patel, Patel
& Scholar, 2016; Yelamarthi, Aman & Abdelgawad, 2017). The technology within this layer
needs external add-ons for communicating the data upwards in the IoT-hierarchy (Guth et al.,
2016). Responsible for that communication is the gateway and network layer, which forwards
the data through a multitude of transmission technologies and standards (Khan et al., 2012;
Patel, Patel & Scholar, 2016). The data is forwarded into a management service layer which
enables modelling, filtering and transforming the data into a uniformed data model as well as
enabling automated processes (Khan et al., 2012; Patel, Patel & Scholar, 2016). By and with a
uniformed data model, the data can be utilised in a broad range of applications within various
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smart domains in the application level, which is in the top of the IoT architecture hierarchy
(Guth et al., 2016; Patel, Patel & Scholar, 2016).

From an architectural point of view, the IoT platform acts within the management service
layer and the application level, depending on purpose and which functionality each IoT plat-
form is configured for (Guth et al., 2016). There is today a multiple of standards for [oT archi-
tecture and the different layers, the key function these standards hold is to ensure both scala-
bility and interoperability within the layers (Guth et al., 2016; Patel, Patel & Scholar, 2016).
In order to accelerate the potential of IoT applications, it is required to face some key chal-
lenges, for example data security related obstacles or finding common ground within the
standardisation process (Khan et al., 2012). To incorporate new ICT components within the
field of IoT into an existing IoT architecture within the organisation, the current [oT architec-
ture must have been designed with modularity and interoperability as core concepts, to ensure
future expansions can be efficiently executed, both in terms of technological possibilities as
well economic costs (Khan et al., 2012).

2.2.1 Internet of Things Platforms

IoT devices have a great potential for solving issues and enhancing urban areas but there are
several challenges to overcome to reach the full potential (Lucero, 2016). The loT product
landscape is diverse, both in terms of technological devices but also programming and system
languages, which creates challenges for developers and users to set up a unified ecosystem
(Lucero, 2016). In order to cope with the divergence of the aforementioned conditions, uni-
fied IoT platforms could be helping with generating a common touchpoint to address general
compatibility problems and with achieving a higher level of interoperability (Podnar Zarko,
Broering, Soursos & Serrano, 2017). Interoperability can be defined as a general term which
describes the cooperation of different entities, how data and systems as well as physical arte-
facts are connected and interact with each other in a functional manner (Tolk, 2013).

The appearance of 10T platforms vary and depending on each use case, the underlying tech-
nology may differ from case to case which complicates a general and communal definition of
IoT platforms (Guth et al., 2016). However, there are several characteristics that appears re-
peatedly and in general IoT platforms can be described as a collection of multi-layered tech-
nologies (Guth et al., 2016). They can enable the control, connection and coordination of an
unlimited number of devices (Lucero, 2016). At the same time, [oT platforms can build the
foundation for further software layers (Ray, 2016). Thus, the provision of streamlined applica-
tion programming interfaces [API] and a fundamental component to enable the simplification
and automation of certain development processes (Mineraud et al., 2016). loT Platforms are
considered as a middleware that acts autonomously and independently of the environment it is
deployed in (Mineraud et al., 2016; Singh et al., 2016; Theodoridis, Mylonas & Chatzigianna-
kis, 2013). Streamlining, through the IoT architecture the platform is placed within, is in-
tended to promote without restricting the individuality of each device connected to the IoT
platform (Lucero, 2016).

Further, it is important to note that the users of an IoT platform do not necessarily face major
changes to achieve interoperability, as long as the IoT platform facilitates flexibility (Noura,

Atiquzzaman & Gaedke, 2019). IoT platforms can be used for a wide range of purpose, from
managing smart home devices just as in private home to a more comprehensive level in smart
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city applications (Patel, Patel & Scholar, 2016). Despite the different sizes, the surrounding
business ecosystem plays a fundamental role and thus, good IoT platforms serve not only the
data providers, but also the users in the form of end customers or application developers
(Mineraud et al., 2016). To cope with the wide range of used components Ji, Ganchev and
O’Droma (2014) proposed a classification approach to structure the used design elements for
a top-level and generic architecture, which are illustrated in Figure 2.1.
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related based based oriented

IoT Platforms

Vertical Retail Logistics Transport Home Medical
Applications Safety Consumer Food People
Ubiquitous Connectivity
Essential Monitori Location | Controlling/ | Scheduling/ Plans/
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. M2M, MVNO/ RFID, UID/EPC/ WSN, OSN, Smart Systems,
Technologies MMO oID BASN DCS/MES/PLC
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. MES/DCS/ERP | Cloud Computing SOA/Web 3G/4G/5G
Foundational
Enablers Web 2.0 XML Middleware

Figure 2.1 - 10T platforms classifications with top-down design elements (Ji, Ganchev, & O’Droma, 2014, p. 197)

The central operation of the IoT platform deals with the transmission and transformations of
data, in real time and at such large scale of data that are otherwise only known from the big
data domain (Theodoridis, Mylonas & Chatzigiannakis, 2013). While the data driven opera-
tions makes the IoT platform highly powerful, at the same time, it also opens up a lot of chal-
lenges to meet the requirements of high IT-Security standards and draws a special focus on
questions regarding data ownership and privacy (Zhang, Cho, Wang, Hsu, Chen & Shieh,
2014). Involving a third-party to store data or host the IoT platform itself can lead to further
conflicts when it comes to the question of data ownership due to the split possession of the
data itself (Mineraud et al., 2016). Local operations and the use of access keys as a method of
authentication can help to address this problem but this method is always a balancing act be-
tween the usability and accessibility of the data and also correlating the security of the data
(Zhang et al., 2014).

While the structure of an 10T platform can be complex, it becomes a challenge to cope with
the IT-security related questions. For example, the wide-spread deployment of physical de-
vices, can create vulnerable attack vectors (Mineraud et al., 2016). As the existing physical
IoT devices are exposed and accessible from many locations through the platform (Lucero,
2016). However, the importance of this issue is also illustrated by the area of interoperability
(Podnar Zarko et al., 2017). From a technical point of view, interoperability describes the pos-
sibility of two systems, or devices, interacting with each other, including the exchange of in-
formation and subsequent processing (Tolk, 2013). With a specific view on the [oT domain,
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interoperability can be composed of different aspects (Patel, Patel & Scholar, 2016). The Tax-
onomy of IoT which is displayed in figure 2.2 shows the different peculiarities of interopera-
bility in IoT. These include, for example, device interoperability, which deals with the diver-
sity of IoT devices and the partly proprietary communication paths (Noura, Atiquzzaman &
Gaedke, 2019). Following on from this, network interoperability describes the combination
and alignment of different network standards and technologies used for transmission within
the platform (Noura, Atiquzzaman & Gaedke, 2019; Lea & Blackstock, 2014). Interoperabil-
ity can also be achieved across platforms, this is particularly important in order to give the
heterogeneity of these different components a common interface without restricting their
uniqueness (Noura, Atiquzzaman & Gaedke, 2019; Podnar Zarko et al., 2017). Syntactic and
Semantic interoperability, on the other hand, describes more the structuring of the exchanged
data in the form of data models and languages used (Noura, Atiquzzaman & Gaedke, 2019;
Podnar Zarko et al., 2017). Patel, Patel and Scholar (2016) also addresses the organisational
interoperability which deals with the different cultures, geographical locations and languages
to transform the dependent data from the other peculiarities, combining all elements into a
construct of insightful information.

High-End 4~ Capability \ ¥ Data Model
— Information Model
/ \ /1 S Ontology
Communication Protocol

Interoperability in IoT

Data Format <— Operating System

/ \4 _
Schema <¢— :: Data Structure

P .

Interface 4~ ~ Togramming Language _~¥ Cross-Platform
Application Development .

& Cross-Domain

Wireless < Networking » Wired

Figure 2.2 - Taxonomy of loT (Noura et al., 2019 p. 799)

The relevance of this aspect becomes fundamental in a study conducted by McKinsey (2015),
where they assume around 40% of the economic potential behind an IoT platform, is solely
based on the degree of interoperability. An underlying reason for this could be that previous
applications have been designed for a specific purpose and therefore the external perspective
which is required for interoperability have been neglected (Bassi et al., 2013). At the same
time the lack of applicable industry standards can be seen as a huge constraint to achieving a
solid level of interoperability (Nitti et al., 2017, Mineraud et al., 2016). In addition to interop-
erability within a platform, the term can also be applied extensively in a cross-platform con-
text and thus address the cooperation of several platforms from different domains (Podnar
Zarko et al., 2017).

While it is not suitable to develop one IoT platform for all desired purposes, it is possible to
use different [oT platforms with unique characteristics for each domain of application (Noura,
Atiquzzaman & Gaedke, 2019). According to Ji, Ganchev and O’Droma (2014) these can be
separated into four unique platform types. The Enterprise-based and Company-based Plat-
forms are mostly directed to improve the efficiency within corporate projects to ensure a high
competitiveness with a market-oriented outlook (Ji, Ganchev & O’Droma, 2014). Business-
oriented platforms are addressed to drive the economic development from an industry-wide
point of view with a focus to align the information exchange between all involved parties (Ji,
Ganchev & O’Droma, 2014). But besides those industry-oriented types, eGovernment-related
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IoT platforms are utilised to accelerate the information management on all governmental lev-
els. In comprehension to the industry-oriented types, eGovernment-related [oT Platforms can
be distinguished by the social attributes which are made to satisfy the goals of the public sec-
tor (Ji, Ganchev & O’Droma, 2014). Some platforms require gateways or embedded devices
to ensure interoperability among heterogenous devices, furthermore the platforms can be op-
erated as Platform as a Service, as a cloud service or in-house within an organisation like a
traditional server, same applies to the storage of the data (Mineurad et al., 2016). Depending
on how the IoT platforms are administrated, through a third-party vendor or as an inhouse
specific project, the specific configurations can be endless (Mineaurad et al., 2016).

2.3 Framework: TOE

The Technology-Organisation-Environment framework was originally presented by Depietro,
Wiarda and Fleischer in Tornatzky and Fleischer (1990 cited in Baker, 2012) to illustrate how
the context an organisation exists and operates within, affects their adoption and implementa-
tion of a certain technological innovation with a focus on the users of the technology (Baker,
2012). The framework emphasises how all of the three contextual dimensions and the factors
within the dimensions influence the decisions to adopt a technical innovation (Baker, 2012).
The framework emphasises a lot on context (Baker, 2012) and context is an important part of
IS research in general (Recker, 2013; Swanson, 1994).

The framework has been adapted and utilised for multiple technological IS innovations in the
past, and great emphasis is put on adaptation as the framework can be tailored with key fac-
tors that are of relevance for the company, industry and technological innovation relevant for
each study (Baker, 2012; Oliveira & Martins, 2011; Awa, Ojiabo & Orokor, 2017). A general
strength of the TOE framework is the adaptability of the factors within each context and
therefore can tailor the framework for each unique situation it is applied on. By taking contex-
tual factors into consideration, the TOE framework has shown to give a deeper understanding
of technological adoption, however it reduces the possibility to generalise across industries
(Jacobsson & Linderoth, 2010). Lastly the framework helps with identifying what both facili-
tates and hinders technological innovation decision making (Zhu, Kraemer & Xu, 2002).

External task environment < » | Organisation
* Industry characteristics and market » Formal and informal linking
structure Technological structures

» Technology support infrastructure — innovation decision <— | * Communication processes

» Government regulations making * Size
* Slack
Technology
* Availability

¢ Characteristics

Figure 2.3 - Technology-Organisation-Environment framework in Baker (2012).
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The three dimensions TOE takes into consideration are the external task information, organisa-
tion and technology (Baker, 2012). Each dimension is explored below.

2.3.1 Technology

This refers to the technologies that are both used or have an impact within an organisation,
what competitors use in the market and what is available but not in use (Baker, 2012). The
technological context takes shape by both technological artefacts and the technological com-
petence of the employees and management, both the understanding, usage and attitude to-
wards them (Orlikowski & Gash, 1994; Zhu et al., 2002). The external technological influ-
ence can range from incremental to radical changes which all generate different responses on
innovation (Tushman & Nadler, 1986). The technological context also aims to exploit availa-
ble technology in the market that enables the organisation that enables aforementioned traits,
given that the employees can manage the technical infrastructure according to Scott (2007).
The perceived value as well as compatibility with existing technology do influence the adop-
tion of new innovation positively (Awa, Ojiabo & Orokor, 2017; Oliveira & Martins, 2011).
Technology also includes tangible and intangible factors that benefit organisations by profita-
bility, often by cost reductions in operations and increase in sales (Wang, Li, Li & Zhang,
2016). However, the perceived advantages of a technology are commonly linked to the eco-
nomic and political legitimacy that it offers (Wang et al., 2016).

2.3.2 Organisation

Resources, organisation size, internal and external internships as well as culture and manage-
rial expertise fall under the organisational context (Baker, 2012). The managerial facilitation
of technological innovation has been shown to have a major impact on the adoption of tech-
nology (Premkumar, 2003; Tushman & Nadler, 1986), along with organisation size and
amount of slack resources (Baker, 2012; Swanson, 1994) and hence all of them can become
important factors in the organisational context. However, the managerial influence is affecting
even more in small size organisations without different divisions compared to larger organisa-
tions with more middle managers who may facilitate innovation within the department
(Premkumar, 2003). Previous studies mean that managers in organisations are usually respon-
sible for making decisions that carry an importance and gives the managers a position of cre-
ating a positive environment for adopting new technology (Wang et al., 2016). Management
are suggested to enable the facilitation of the adoption, which can then benefit the organisa-
tion (Wang et al., 2016). In order to foster the right capabilities for adopting new technology
in a firm, managers need to provide human resources with an appealing vision of the technol-
ogy, but also fostering training to improve their technical capabilities (Vladimir, 2015). Wang
et al. (2016) also found that firms that inhibit technical skillsets are more likely to adopt new
technical innovation.

2.3.3 External task environment

Commonly called environmental context (Baker, 2012; Awa, Ojiabo & Orokor, 2017). This
context considers how the industry is moving as a whole. With consideration given to market
dynamics, competitors and governmental pressure but also the general state of technology
support (Baker, 2012). The governmental pressure can both be in the form of legislation
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hindering the adoption of technology but also facilitating new technology to efficiently follow
the laws (Baker, 2012). The adoption of innovation does also derive from pressure by peers
within the industry, as organisations tend to take inspiration and follow successful actors
within the same market or industry (Awa, Ojiabo & Orokor, 2017). The competitive pressure
is an important driver that triggers a need for change or adoption of technology (Scott, 2007).
However, external factors that are also in line with regulations can move the adoption of new
technology forward or even slow the process down due to industry regulations and standards
(Scott, 2007).

2.4 Adaption of TOE

The TOE-framework is adapted as a foundation for the data collection as well as to analyse
the results. The TOE-framework illustrates influential factors which theoretically should af-
fect the process and adoption of an innovative technology. The adapted version of the TOE
framework is limited to only include eight factors. The chosen factors are described, moti-
vated and illustrated in the sections below.

2.4.1 Technological context

Technological Competence, the technical competence and capability an organisation holds
can influence their ability to adopt new technology which can leverage further capabilities
(Zhu et al., 2002). An organisation’s technological competence lies within their internal re-
sources such as having suitable supporting IT-infrastructure and skills in order to conduct a
successful adoption (Zhu et al., 2002). Furthermore, the level of competence is both a physi-
cal asset, such as the employees, but also an intangible asset that refers to the knowledge and
understanding of the technology (Zhu et al., 2002). The employee's knowledge of using cer-
tain technology can influence the adoption of technological innovation (Zhu et al., 2002). The
general technological competence and skill within the organisation can also be developed
over time by extensive use of pilot projects (Cooper, 1979). Exploiting available technology
in the market enables the organisation to reach further in their innovative adoption, given that
the employees can manage the technical infrastructure (Hojer & Wangel, 2015; Scott, 2007).
For a successful adoption of [oT platforms, it is therefore recommended to acquire organisa-
tional competence, as well as leverage the existing and previously used technologies to em-
brace future adoption of an emerging technology (Mineraud et al., 2016). The presence of an
IoT architecture can be viewed as a physical form of technological competence. As the tech-
nological competence of an organisation affects the adoption of innovation, it is found im-
portant to understand if it has influenced the adoption of IoT platforms.

Interoperability enables interconnection among projects, machines and systems derived from
various devices within smart city planning (Noura, Atiquzzaman & Gaedke, 2019; Podnar
Zarko et al., 2017). To achieve a high level of interoperability it is required to align the vari-
ous requirements and demands from stakeholders and coordinate them into a shared vision
(Noura, Atiquzzaman & Gaedke, 2019; Podnar Zarko et al., 2017). Due to a lack of wide-
spread [oT standards, interoperability as a whole becomes heavily affected by the progression
of the industry for communal standards (Nitti et al., 2017). Even if standards aim to solve in-
teroperability issues, they have a drawback of generating lock-in effect according to Tassey
(2000). He describes the lock-in effect as too much focus on a technology or a specific system
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that can lock-in their user from connecting to other systems and devices which therefore can
generate interoperability issues. The initial alignment of projects does affect the interoperabil-
ity, as it not only set a path for the future advancement but also eases the planning of long-
term interoperability (Podnar Zarko et al., 2017). This includes the acknowledgement of the
needs of the stakeholders to steer the alignment and hence interoperability throughout the
whole process of adoption and implementation (Theodoridis, Mylonas & Chatzigiannakis,
2013; Bassi et al., 2013). The aspects of interoperability can be seen through multiple per-
spectives and could have great impact on the readiness as well as long-term usage for an loT
platform, therefore it is deemed important to study how it influenced the adoption of IoT plat-
forms.

Data Ownership is a challenge in smart cities, as they accumulate vast amounts of data from
various devices and sources (Khan, Pervez & Ghafoor, 2014). The data provides valuable in-
formation that further causes privacy and security issues that are at an individual and commu-
nity level according to Khan et al. (2014). There are two technical cornerstones in smart city
operations, one regards to the sensors collecting data and the other to the [oT platform that
manages and enables the data to generate applicable information (Theodoridis, Mylonas &
Chatzigiannakis, 2013). The collected information may contain sensitive data regarding citi-
zens that requires regulations and policies in order to prevent malicious usage of the data
(Khan, Pervez & Ghafoor, 2014). Since the information can be derived from various sources,
it encompasses a variety of data types, which may further cause friction and insecurity regard-
ing the ownership of the data, as the formal responsibility becomes unclear when there are
multiple owners of devices and data involved (Van Zoonen, 2016). If the data is integrated
into a central IoT application according to Khan et al. (2014), the owners of that application
are held responsible for issues regarding the legitimate rights of access of who owns the rights
for it, and if it shall be available for the public (Van Zoonen, 2016). These aspects may be an
obstacle for the adoption of IoT platforms and many challenges regarding the complexity and
lack of existing framework for handling privacy and security issues (Khan, Pervez & Ghafoor,
2014; Mineraud, et al., 2016). Therefore, it is important to understand how data ownership,
influenced the adoption of IoT platforms in municipalities.

2.4.2 Organisational context

Managerial support has an important organisational role when adopting technologies, and
the support of managers has proven to have a direct impact on facilitating an environment of
technological acceptance in general (Premkumar, 2003; Tushman & Nadler, 1986; Cooper &
Kleinschmidt, 1995). Chourabi et al. (2013) mean in smart city initiatives, the managerial sup-
port is crucial due to the need of coordination and complexity when integrating widespread
ICT solutions in public areas. The managerial support does not only hold a coordinating and
facilitating role, but also lead the innovative mindset within a function, as well as integrate IT
and operational departments (Baker, 2012; Hojer & Wangel, 2015; El Sawy, Kreemmergaard,
Amsinck & Vinther, 2016). A scalable [oT-vision for the projects to ensure their longitude, is
an example on how long-term managerial support is manifested (Singh et al., 2016). As mana-
gerial support, the directives, initiatives and trust from top management, is important for the
organisational adoption of technologies and therefore is it important to understand how it in-
fluenced the adoption of IoT platforms.

Function size, this factor refers to the possibility for a function to make decisions has an im-
pact on the adoption of technologies and is related to their size and formality. The term
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function refers to the group of people actively working with the progression for IoT platforms
within the municipality, as these functions may consist of a team from multiple departments.
Both small and large functions come with different challenges (Premkumar 2003; Swanson
1994). In general, the larger the organisation, the larger the risks they may carry in contrast to
smaller organisations who in general take a higher risk by adopting new technology
(Damanpour, 1992). But in contrast, a larger organisational size has tendency to increased bu-
reaucratic procedures while a smaller organisation in general tend to be more flexible
(Damanpour, 1992; Bouncken, 2011). The size of a project group has a general impact on the
formality of the operations and decision making, and hence adoption of technology. The for-
mality and bureaucratic elements of a project do not have to align with the general character-
istics of the organisation hosting or participating in the project (Bouncken, 2011). The term
function also expands from project, as projects have a predetermined lifespan, but limits the
scope from organisational size. This thesis focuses on the functions who are responsible for
IoT-platforms and coordination of smart city initiatives and see how their size, formality and
ability to make decisions have influenced the adoption of [oT-platforms.

Informal leadership is an important factor for driving innovation. This position of leadership
does not have to be a formal managerial position, but rather a person within the project, func-
tion of organisation who pushes towards technological adoption and advancement within a
project (Elkins & Keller, 2003). Leadership and organisational culture are often influenced by
each other, both formal and informal leadership (Tesluk, Farr & Klein, 1997; Cooper &
Kleinschmidt, 1995). This informal leader is viewed as a technical guru, working with early
technological adoption in general and guiding others in their technological journey (Attewell,
1992). The informal leader stimulates the creativity for the individuals and enables a stronger
collective culture for the whole group (Gumusluoglu & Ilsev, 2007). The presence of informal
leaders who drive technological innovation for smart city initiatives is chosen as an important
factor to research whether they influenced the adoption of IoT platforms or not.

2.4.3 Environmental context

Stakeholder pressure affect the adoption of technological innovation in many ways. The
stakeholders can demand certain changes or actions to be made, whereby the technological
adoption of innovation can be helpful in answering the so-called demands (Attewell, 1992).
The wealth and population growth of the community the organisation presents in, do have a
positive impact on adoption of innovation (Damanpour & Schneider, 2006). The pressure
from the stakeholders are visible by monitoring, interacting and reacting upon stakeholders
demands, wishes and questions, are crucial for long-term longevity of an organisation or a
project (Bourne & Walker, 2005). Furthermore, the stakeholder pressure may not only regard
the need for smarter solutions, but also as a call for increased data transparency and data gov-
ernance and hence may slow down the adoption of certain technologies, along with demands
for interoperability crossing multiple stakeholder groups (Zhang et al., 2014). The presence
and pressure from stakeholders may enable and steer the adoption of technologies, therefore
see it as an important factor to examine how it influenced the adoption of [oT platforms.

Industry initiatives, as the industry moves forward and if a major industry player or the ma-
jority of industry players conduct a digital transformation, it influences the rest of the industry
who work to follow the industry leaders’ actions (Westerman, Bonnet & McAfee, 2014). In
turbulent environments, it is important for organisations to adapt and react upon change as
well as enabling for continuous learning, where industry initiatives can be a source of
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knowledge (El Sawy & Pavlou, 2008). The suppliers of IoT in general and also IoT platforms
may influence the adoption. Suppliers and businesses establish relationships over time that af-
fect the direction of operations for both partners (Kamath & Liker, 1994). When the supply is
related to advanced technology, the relationships become of more importance, as well as the
influence from the suppliers and vendors increase (Kamath & Liker, 1994). Furthermore, can
third parties within the industry help reduce the perceived risk of technologies, as the third
parties can offer support for the given technical innovation (Awa, Ojiabo & Orokor, 2017).
The industry can influence progression with technologies in many ways and therefore it is se-
lected as an important factor to understand whether it influenced the adoption of IoT plat-
forms.

2.4.4 Theoretical model

To carry out our research, a theoretical model is utilised as a guide for observing the reality.
Therefore, the TOE-framework for technological adoption decision making, is adapted with
modified factors in the contexts to match the characteristics [oT platforms better. The factors
within each context are presumed, based on the literature presented above, to influence the
adoption of IoT Platforms. The order of the listed factors is arbitrary.

Organisational context

Technological context

* Technological competence
» Data ownership
* Interoperability

* Managerial support
* Function size
» Leadership

l

Environmental context

« Stakeholder pressure
* Industry initiatives

Adoption of IoT
Platforms

Figure 2.4 - Theoretical framework, adapted from Baker (2012)
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2.5 Thematic overview

According to Kvale and Brinkmann (2009), thematising a literature review may enhance the
progression of the research and ease the creation of an interview guide as well as act as a
guideline for the practical data collection. Figure 2.5 does give an overview of the theoretical
lens for the research, but Table 2.1 does act as a complement which also disclose the support-
ing literature for the themes and factors covered in chapter 2.

Table 2.1 - Thematic overview

Topic Subtopic Literature
Smart Cities | Characteristics Batagan, 2011; Chourabi et al., 2012; Lazaroiu & Roscia, 2012; Townsend, 2013;
Hojer & Wangel, 2015; Jin et al., 2014; Silva, Khan & Han, 2018; Albino, Berardi
& Dangelico, 2015; Alavi et al., 2018; Kim, Ramos & Mohammed, 2017; Zanella et
al., 2014; Qian, Wu, Bao & Lorenz, 2019; Boulos & Al-Shorbaji, 2014.
Challenges Silva, Khan & Han, 2018; Monzon, 2015; Hojer & Wangel, 2015; Chourabi et al.,
2012; Jin et al., 2014.
Internet of IoT Ji, Ganchev & O’Droma, 2014; Patel, Patel & Scholar, 2016; Lea & Blackstock,
Things 2016; Guth et al., 2016; Atzori, lera & Morabito, 2010; Gazis et al., 2015; Al-Fagih
et al., 2013; Lloret, Tomas, Canovas & Parra, 2016; Evangelos, Nikolaos &
Anthony, 2011; Yelamarthi, Aman & Abdelgawad, 2017; Guth et al., 2016; Khan et
al., 2012.
IoT Platforms Lucero, 2016; Podnar Zarko et al., 2017; Tolk, 2013; Guth et al., 2016; Ray, 2016;
Mineraud et al., 2016; Singh et al., 2016; Theodoridis, Mylonas & Chatzigiannakis,
2013; Noura, Atiquzzaman & Gaedke, 2019; Patel, Patel & Scholar, 2016; Zhang et
al., 2014; IEEE, n.d.; Lea & Blackstock, 2014; Bassi et al., 2013; Nitti et al., 2017,
Ji, Ganchev & O’Droma, 2014.
TOE - Baker, 2012; Recker, 2013; Swanson, 1994; Oliveira & Martins, 2011; Awa, Ojiabo
Framework & Orokor, 2017; Jacobsson & Linderoth, 2012; Zhu, Kraemer & Xu, 2002.
Technology | Definition Baker, 2012; Orlikowski & Gash, 1994; Zhu et al., 2002; Tushman & Nadler, 1986;
Scott, 2007; Awa, Ojiabo & Orokor, 2017; Oliveira & Martins, 2011; Wang et al.,
2016.
Technical Zhu et al., 2002; Cooper, 1997; Hojer & Wangel, 2015; Scott, 2007; Mineraud et al.,
Competence 2016.
Interoperability Noura, Atiquzzaman & Gaedke, 2019; Podnar Zarko et al., 2017; Nitti et al., 2017;
Tassey, 2000; Theodoridis, Mylonas & Chatzigiannakis, 2013; Bassi et al., 2013.
Data Ownership Khan, Pervez & Ghafoor, 2014; Theodoridis, Mylonas & Chatzigiannakis, 2013;
Van Zoonen, 2016; Mineraud, et al., 2016.
Organisation | Definition Baker, 2012; Tushman & Nadler, 1986; Swanson, 1994; Premkumar, 2003; Wang et
al., 2016; Vladimir, 2015.
Managerial Premkumar, 2003; Tushman & Nadler, 1986; Cooper & Kleinschmidt, 1995;
Support Chourabi et al. 2013; Baker, 2012; Hojer & Wangel, 2015; El Sawy et al., 2016;
Singh et al., 2016.
Function Size Premkumar 2003; Swanson 1994; Damanpour, 1992; Bouncken, 2011.
Informal Elkins & Keller, 2003; Tesluk, Farr & Klein, 1997; Cooper & Kleinschmidt, 1995;
Leadership Attewell, 1992; Gumusluoglu & Ilsev, 2007.
External Definition Baker, 2012; Awa, Ojiabo & Orokor, 2017; Scott, 2007.
task. Stakeholder Attewell, 1992; Damanpour & Schneider, 2006; Bourne & Walker, 2005; Zhang et
Environment
Pressure al., 2014.
Industry Inititaves | Westerman, Bonnet & McAfee, 2014; El Sawy & Pavlou, 2008; Kamath & Liker,
1994; Awa, Ojiabo & Orokor, 2017
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3 Methodology

The following chapter includes detailed descriptions on how this study was executed as well
as including arguments for why it was executed so. It is presented why a qualitative method
was chosen, how the respondent selection was executed, the structure of interviews, data col-
lection and the process of analysing the collected data. Threats to research validity and relia-
bility are also disclosed, as well as what measures were taken to improve the quality of the
research.

3.1 Research strategy

The fundamental cornerstone within the selection of research strategy is based on the research
question itself (Recker, 2013). A qualitative methodology was selected to conduct this study
based on several arguments which will be presented below. When working with a specific
sample, the interpretational element within qualitative methodology becomes crucial, to en-
sure that contextual elements are considered (Bhattacherjee, 2012; Recker, 2013).

Because why people make decisions and act the way they do is often highly
contextual, qualitative researched methods are designed to explore this very
context, in order to offer explanations for why the phenomena occurred the
way they do. - Recker (2013, p.88)

Recker (2013) means that the qualitative methodology is specifically suited for novel topics
that yet have not emerged, which the adoption of IoT platforms in Swedish municipalities is.
Recker (2013) also emphasises on actions, behaviour and how people make decisions as rele-
vant concepts suitable for qualitative methods. It is also emphasised by Recker (2013, p.88)
that the qualitative methods are “...ideal for studying social, cultural or political aspects of a
phenomenon (for example, related to information technology in use)”. Altogether, these argu-
ments and the contextuality of the TOE framework enables a relevant and applicable for un-
derstanding what influences the adoption of IoT platforms in smart city projects which is why
a qualitative method was selected.

It was decided to utilise interviews as a data collection technique, as interviews are deemed
the most suitable option and Face-to-face interviews are considered the most prominent tech-
nique to collect data for qualitative research (Bhattacherjee, 2012; Recker 2013). In as far ex-
tent as possible data was intended to be collected through physical face-to-face interviews, but
due to the extraordinary circumstances with Covid-19 and current meeting restrictions, all in-
terviews were conducted over online video meetings. Furthermore, Myers & Newman (2007)
divide interviews into three different categories, structured, semi-structured and unstructured.
The semi-structured interview is based on a script, but it is opened for follow-up questions
and improvised questions that might occur during the conversation, whereby the structured
interview does only follow a pre-set script and the unstructured interview has no script but
follow a base structure and the questions are almost completely improvised based on the pro-
gression of the interview (Myers & Newman, 2007; Recker 2013). Due to the contextuality of
our research topic and the number of individuals to be interviewed, semi-structured interviews
were deemed most suitable, as it was expect that the interview subjects were to give their
view on the adoption and hence individual follow-up as well as improvised questions can be
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crucial to get a deeper understanding and knowledge for each interview subject. The inter-
views were of descriptive nature, as it was of interest to understand the respondent’s percep-
tion of what influenced their adoption of IoT platforms. Recker (2013) suggests this is the
most appropriate to collect the data regarding a certain phenomenon, as it enables an exten-
sive description on how they understand and perceive the phenomenon. Bhattacherjee (2012)
means the descriptive research often seek to answer questions such as ‘what” which also is
aligned with the formulation of our research question.

3.1.1 Literature review

The purpose of a literature review can be to increase the understanding of the research topic
as well as identify gaps of knowledge which can then be further investigated (Bhattacherjee,
2012). The primary purpose of this literature review was to establish a theoretical framework
for the research, guide us in the data collection as well as in the analysis. To set the scene, two
main sources for identifying authors and research, primarily lubSearch which was comple-
mented by Google Scholar, were used. Due to the novelty of [oT platforms, it was deemed
important to not limit the sources for the literature review to a set number of articles or any
specific journals and hence no criteria for journals was selected. The collection of literature
was executed by using a primary combination of search queries in the previous listed data-
bases. The collection of literature ended when a perceived saturation of articles emerged. The
main keywords used in the search queries are listed below and was combined with ‘and’ and
‘or’ or searched for independently, as suggested by Oates (20006).

IoT platforms
Technological adoption
Technological innovation
Organisational adoption
IoT Architecture

Smart City

3.1.2 Respondent selection

As disclosed in chapter 1, the municipalities of interest are the ones who have made the deci-
sion to adopt an loT-platform, but have not necessarily implemented it yet, to narrow down
the respondent selection. Due to the various organisation structures among the respondents,
the ToT platform can be physically allocated to a wholly owned municipal company or exter-
nal partner. In case the platform was allocated at a wholly owned municipal company or ex-
ternal partner, the respondent was asked, during initial contact, how extensive their
knowledge was regarding the platform and in one case a respondent asked to bring a repre-
sentative from the wholly owned municipal company to ensure their technical knowledge was
satisfactory. The primary focus is that the municipality have an ongoing progression with IoT
platforms and have decided to adopt an IoT platform. The selected respondents should have a
central role within the smart city initiatives related to IoT platforms within the municipality
and hence have a foreseeable knowledge of both the organisation and the IoT platform itself.
Each municipality are structured differently, and the formal title of the respondent are not of
interest but instead the respondent's responsibilities and knowledge of the topic as a whole
was ensured to be similar among the respondents.
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To establish a preliminary respondent selection a smart city researcher at Research Institutes
of Sweden, RISE, who runs several projects related to smart cities and municipalities, was
contacted and that researcher forwarded 14 names of municipalities who could match our cri-
teria for adoption of IoT platforms. These 14 municipalities were all reached out to by email,
where ten responded and eight did match the criteria of selection for the study. All those eight
did participate in the study. In Table 3.1 are all participants disclosed as the final respondent
selection.

Table 3.1 - Respondent selection

Code | Municipality | Position fll:lttzrwew Duration
Product owner

R1 Helsingborg Al & 10T plat- 20/4-20 0:53:25
forms

R2 Gothenburg IT-strategist 22/4-20 0:50:31

Program director
R3 Stockholm [smart & con- 22/4-20 0:52:15
nected cities]

Business Devel-

R4 Umed 23/4-20 1:10:29
oper [oT
RS Katrineholm Digital strategist | 29/4-20 0:58:33
. Business strate-
R6 Skelleftea it 29/4-20 1:15:38

IT-Strategist

R7 Kristianstad . 5/5-20 1:06:51
Project leader
IoT

RS | Lund MESEhon A0 s o 0:49:14

chitect

Initially each municipality was contacted, briefly informed about this study and asked to be
directed to a manager/project leader within their municipality working with smart city pro-
jects and IoT platforms. Once the person of interest was reached, a deeper explanation of this
research project was given, and followed by the offer to participate in this study. As the topic
can be considered niche and complex, interview subjects were selected with extensive
knowledge of the topic, and hence only so called ‘experts’ within the field were selected to
facilitate a deeper understanding of the adoption. This is what Bhattacherjee (2012) calls ex-
pert sampling, a non-random selection of experts, which generates deeper knowledge in a
niche topic, but this also makes the answers less generalisable over a larger population. Dur-
ing the first contact with the person of interest, it was clearly stated the possibility to be anon-
ymised as well as the possibility to withdraw from the study at any point, as well as booked a
time for the interview. As advised by Myers and Newman (2007), the purpose of the
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interview and the expected outcome was clearly disclosed, both during the first and second
approach.

3.2 Thematic overview of the interview guide

The interview guide is based on the theoretical framework presented in section 2.4. and the
questions are supposed to reflect the different factors presented. The purpose of the thematic
overview of the interview guide is to ensure each area is covered accordingly. As semi-struc-
tured interviews were selected to collect the data, it was possible to change the order and for-
mulation of the questions during each interview, depending on the progression of each inter-
view. This enabled both the interviewer and respondents to elaborate further on themes of
greater importance for the respondent but also to ensure nothing was left of for the study. Fur-
thermore, Kvale and Brinkmann (2009) emphasises that questions should be seeking a what
or how, rather than the why, as those tend to generate clearer answers, which also aligned
with the formulation of our research guide. This was taken into great consideration while de-
veloping the interview guide, and to enable increased possibilities for comparison of the an-
swers during the analysis stage. The interview guides as presented in Appendix A therefore
only reflects the general outline of each interview. Both the English and Swedish interview
guide follows the same structure, since the Swedish version is translated from the English ver-
sion. Appendix B-I contains a transcript of each interview where it is possible to review in de-
tail how each interview was executed.

Table 3.2 - Thematic overview of the interview guide

Theme Subthemes Questions
IoT Platforms - 7,8
Technological competence 9,10, 11
Technological context Interoperability 12,13, 14
Data ownership 15,16, 17
Managerial support 18, 19, 20
Organisational context Function size 21,22,23
Informal leadership 24
Stakeholder pressure 25,26
Environmental context
Industry initiative 27,28, 29

3.3 Data collection
The interviews were divided into three parts, starting with asking if they wanted the interview

in Swedish or English, if they wanted anonymisation as well as if they allowed the interview
to be recorded to ease the transcription of the interview, followed by general questions
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regarding their professional background and current work responsibilities. These questions are
of an easier character and intend to reduce the artificial ambience that may occur during inter-
views as described by Myers and Newman (2007). Following this, general questions were
asked regarding IoT, smart cities and [oT platforms in general, to ensure a communal under-
standing and definition of these subjects between the interviewer and interviewee. Lastly, spe-
cific questions were asked regarding the adoption of [oT platforms in the context of smart city
project, which were based on the adaption of the TOE-framework. The interviews were fin-
ished by asking if the respondent wanted to add anything or had any questions to the inter-
viewer, to ensure nothing was left off during the interview. Before the interview took place, a
short description of the character and topics the interview would cover was sent out, but no
direct interview questions were disclosed to the respondents on beforehand. The reason for
this was to make the respondent comfortable in what themes to expect elaboration upon. Im-
portant to note was that all respondents except two chose to have the interview in Swedish as
they were more comfortable and believed they could deliver more nuanced answers by doing
SO.

All interviews were conducted through online video conference tools, due to the circum-
stances surrounding Covid-19. However, on-site face-to-face interviews would have been pre-
ferred, as it is a more prominent way to collect the data, as it makes the respondent more com-
fortable to address sensitive topics and disclose further information (Myers & Newman, 2007,
Recker, 2013). However, as situation with Covid-19 also could have the inversed effect with
face-to-face interviews, making the respondent uncomfortable, it is satisfactory with inter-
views conducted online as a majority of the interviews still had the face-to-face element
through a webcam. As a video conferencing tool was used, it was still possible to observe the
respondents body language, and hence increase the validity and judgement of the information,
as proposed by Bhattacherjee (2012).

All interviews were done by video conference except with R6 due a technical issue, which
then only consisted of audio. The interviewers role during the conversation with the subject
was not limited to lead the interview but also to actively listen, in case the subject elaborated
on questions, the interviewer did not stop that even if it initially could be classified as off-
topic, to ensure a climate where the subject freely would elaborate to ensure the responded
would miss to disclose anything. This emphasises on the description provided by Schultze and
Avital (2011), where interviews should be as a conversation with active engagement from
both the researchers but also a encouraging the respondents elaborate freely and ask ques-
tions. By active engagement by both parts the asymmetrical power relation of the interview as
described by Brinkmann and Kvale (2005) was addressed. Interview 7 was with two respond-
ents and was conducted as a group interview, upon their request. All other interviews were
conducted with a single respondent.
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3.3.1 Transcribing

The transcribing of each interview was conducted shortly after each interview. All subjects
agreed that each interview could be recorded, and the transcriptions have been based on these
recordings, as proposed by Patton (2015) as this enables a more objective transcript and no
subconscious interpretation as the foundation for the transcript. Each interview was recorded
on two different devices simultaneously to prevent data loss, or data failure. In Table 3.3 it is
possible to view who transcribed the interview and who proofread the transcription compared
to the audio recording.

Table 3.3 - Transcription overview

Interview Transcribed Proofread Validated by
subject by by respondent
Helsingborg Erik Sinem No
Katrineholm Erik Sinem Yes
Gothenburg Erik Sinem Yes
Stockholm Sinem Erik No

Umed Moritz Sinem Yes
Skellefted Moritz Erik No
Kristianstad Erik Sinem Yes

Lund Moritz Sinem No

The transcriptions were executed with the help of the online tool OTranscribe which facili-
tates a good and fast workflow for transcribing. To show whether the respondent was unsure
or took a significant amount of time to formulate certain answers, those section were marked
by “//” in the transcript. Clarifications made by the transcriber in the transcript are done by
bracketing “[ ]”. The transcriptions have some deviations from the recording, as an exact spo-
ken word transcript would be difficult for the reader to process, and therefore the transcriber
have adjusted grammar and wording, where necessary and therefore refrained from verbatim,
to ease the analysis, as suggested by Kvale and Brinkemann (2009). This has been done with
great consideration to ensure the data was not skewed and not losing the personal touch from
each respondent. Each respondent was offered the possibility to validate the transcriptions
from their interview but only four out of eight respondents did this. There were only minor re-
visions asked by the respondent, such as corrections of department names or minor clarifica-
tions if the discussion had been incoherent.

All interviews were transcribed within a day along with the proofreading rotating among the
authors, as showed in Table 3.3. During the proofreading no disagreements were encountered,
hence the practical outcome of the proofreading was only correction of spelling mistakes and
certain sections where the original transcriber requested help for parts which were hard to
hear. By having fast transcription and proofreading, an enhanced iteration and reflection upon
the interview guide was continuously carried out, if questions were hard for the respondent to
interpret or new potential follow up questions could be identified, which Patton (2015) recom-
mends for qualitative research. This continuous iteration led to minor formulation changes
and the final interview guide is presented in Appendix A. The final transcriptions are pre-
sented in Appendix B-I, where bold text represent the interviewer and normal text are the an-
SWers.
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3.3.2 Data analysis and coding

The data analysis was initiated after the first interview was transcribed and proofread to ena-
ble an extensive period of iteration which is suggested by Recker (2013). The coding identi-
fies which factors was perceived to influence the adoption and which was not perceived influ-
ential for the adoption of IoT platforms. The interview answers were coded with abbreviations
of the factors which are presented in Table 3.4. To reduce conformity bias, each one of us an-
alysed the collected data individually, followed by a group analysis. The results of the group
analysis are presented in table 3.5. By doing this, it was enabled to identify more nuanced in-
terpretations individually and enhanced discussions once in group.

Table 3.4 - Coding abbreviation

Context Factor Abbreviation
Technological competence TC
Technological Interoperability 10
Data ownership DO
Managerial support MS
Organisational Function size FS
Informal leadership IL
Stakeholder pressure SP
Environmental
Industry initiatives II

The purpose of the coding is to reduce the extensive amount of data to something precipitous
and hence enable a focused analysis, as proposed by both Bhattacherjee (2012) and Recker
(2013). This makes it possible to have an overview of the data and enables a broader analysis
and identification of potential patterns. As the coding is based on a theoretical framework, the
nature of the coding is concept driven (Kvale & Brinkemann, 2009). The results of the coding
are presented in Appendix B, where the abbreviation is noted together with a ‘“+” if it was per-
ceived as influential or ‘- ‘if it was perceived as natural or non-influential on the adoption of
an [oT platform. To enhance the coding, the NVivo tool was utilised after each interview was
coded in group, to enhance the overview of the results. This tool helps to sort and reduce the
data further, to enhance the upcoming analysis. Hence, the purpose of NVivo was not to draw
conclusions but rather utilise as a data management tool and as guidance for the upcoming
analysis. Therefore, no conclusions are solely based on the NVivo results.

24



Adoption of IoT platforms Akpinar, Hofmann & Mansson

The NVivo results are presented below in Table 3.5 and are to be interpret as follows. Number
of interviews that perceived factor as influential discloses how many interviews a factor was
perceived influential, or not. Total mentions of factor are how many times the factor was men-
tioned across all interviews. For example, TC+; 3; 5 means technological competence was
perceived influential in three interviews and mentioned as influential a total of five times
within those three interviews.

Table 3.5 - NVivo coding results

Factor Number of interviews that Total mentions of
perceived factor as influential factor
TC+ 3 5
TC- 6 9
10+ 8 3
10- 7 10
DO+ 4 5
DO- 6 9
MS+ 8 13
MS- 3 3
FS+ 7 7
FS- 3 3
IL+ 6 6
1L 3 7
I+ 8 9
1I- 3 3
SP+ 4 5
SP- 4 4

3.4 Research Quality and Ethics

3.4.1 Reliability and validity

Reliability and validity are two important parts to determine the quality of research, the for-
mer is a measurement where the same study conducted several times should generate the
same results, given everything within the study stays consistent (Bhattacherjee, 2012). The
latter, validity, according to Bhattacherjee (2012, p.58) is “...the extent to which a measure
adequately represents the underlying construct that it is supposed to measure...”. Hence, va-
lidity concerns whether each construct was measured properly in relation to the scope of the
study and the research question. This is reflected within the literature review as well as the ex-
ecution of the interviews and if the respondents represents the selected unit of analysis. To en-
sure validity, as mentioned in section 3.3, it was communicated what the study covers as well
as ensured the respondents had a position well related to the municipal IoT Platform. Further,

_25-



Adoption of IoT platforms Akpinar, Hofmann & Mansson

during each interview, terminology was discussed to ensure a communal understand of both
IoT platforms but also what was meant with adoption. This made the communal perception
for both interviewer and respondent, of the terms and topic, to be aligned. The formal position
for each person varies depending on the organisational structure, however, all of them have
confirmed that their role and responsibilities are similar, as described in section 3.1.2. Multi-
ple units of analysis, municipalities, have been interviewed to increase the validity of the
study, even if it is not a randomised sample. A potential threat to the validity is that it was at-
tempted, but not successful, to get answers from all municipalities contacted. That may limit
the amount of perspectives brought into the study, for example, the respondents who did reply
had progressed further in their adoption and hence this may skew the results due to being
more in the forefront.

To ensure reliability, all interviews were proofread and controlled against the recordings and
the interview guide was based upon the theoretical framework, as described in section 3.3.
The coding was done individually and then in group to ensure nothing was overlooked, as rec-
ommended by Recker (2013). This also reduced the confirmation bias which otherwise could
have had influenced the results, as described by Oates (2006). All interviews except one was
conducted through face-to-face online video calls to have the same medium as much as possi-
ble. As described, in section 3.3.2, the coding was done first individually and then in group,
which have enhanced the quality of the analysis. This have led to increased triangulation of
the data, as the final coding is the result of each of the three researchers and not just one unit,
as described by Recker (2013).

3.4.2 Ethics

Bhattacherjee (2012), Brinkmann and Kvale (2005) states, scientific research shall follow the
norms of ethical behaviours set by the scientific community. Several ethical norms have been
applied during the whole research question, which are further disclosed below. Initially, all
interview subjects were invited to the interviews based on voluntary participation as well as
offered the option of anonymisation before, during and after each interview, which align with
Bhattacherjee‘s (2012) thought of reasoning. The respondent did not have to give a reason for
why they wanted anonymisation nor if they wanted to withdraw their consent to participate in
the study. Even if no respondent asked for full anonymisation, all names have been masked in
the transcribed interviews and respondents are identified by title and municipality. During the
initial contact with the respondent and before the interview, a thematic overview was sent out,
which not only prepared the respondent, aligns with the ethical concerns of informing the re-
spondent well regarding the purpose of the research, as proposed by Bhattacherjee (2012).
This was also clarified once again during the interviews.

Each respondent was asked whether they preferred the interview in Swedish or English, as
previously discussed in section 3.3, where all but three respondents preferred to hold the inter-
view in Swedish due to believing they could express their answers better. The drawback of
having them in Swedish is the need for translation of results and misinterpretations by the
translator. It was considered that the ethical choice was to let the respondent choose freely and
by doing so leave the liability for potential misinterpretations of translation solely on those re-
sponsible for conducting the interview and translating. This also enabled the respondent to
choose the language they thought they could give the most nuanced and elaborated answers
on.
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3.5 Limitations

The adoption of [oT platforms in Swedish municipalities for smart city initiatives is in the
early stages. This applies natural limitations of the generalisability of the study, for several
reasons. The results are based on eight interviews with municipalities who have, compared to
the majority of the municipalities an advanced progression when it comes to adoption of IoT
platforms for smart city initiatives. However, there is a natural limitation for the generalisa-
tion by only having eight interviews, even if Kvale and Brinkeman (2009) argues it is satis-
factory for a qualitative study. Due to the time frame of this thesis, a larger sample would al-
low less time for a thorough analysis of the result to be carried out and the analysis itself was
deemed more important than a broader sample. Even if there is a reduced generalisability, the
results are useful as an indication on what to focus on in future research as well as encourage
other researchers to study this topic further.

Further, the qualitative method may also imply limitations when it comes to ranking, compar-
ing or contrasting the results. This study can therefore not conclude to which degree each fac-
tor was perceived to be influential, nor rank the influence of each factor. The respondents
have not been selected nor studied with their municipal size, population, or economical condi-
tion in mind, and hence no assessment of those values in relation to the TOE-factors have
been made.
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4 Empirical results

The following chapter disclose descriptions of the results from the data collection. First it is
an overview of the progression of adoption for each respondent, followed by the results that
are related to each factor within the framework presented in section 2.4. For references
stated as Rx, the corresponding respondents are presented in Table 3.1. For references stated
as x.xx’, the first number identifies which respondent, fromR1 up to RS, and the second num-
ber is the corresponding row from the transcript the information is derived from. All quotes
that are derived from RI, R2, R3, RS and R7 are translated by the authors, as the interviews
were held in Swedish. The results are derived from Appendix B-1.

4.1 Adoption of loT platforms

The progression of adoption has reached different stages among our respondents and the way
they are working with IoT platforms for smart city initiatives differs. All respondents fulfilled
the criteria's stated in section 3.2.1, but their practical progression and how the IoT platforms
will be utilised and hosted vary among them. Therefore, this section aims to clarify the pur-
pose and physical appearance of the IoT platform for each respondent.

R1 is working for Helsingborg City; this is one of the municipalities that has reached the fur-
thest in their implementation of an IoT platform in comparison to the other municipalities.
They have adopted an [oT platform that will be central within their municipality, where exist-
ing databases and inputs are supposed to be used to enable a broader range of users within the
municipality compared to previous Proof of Concepts which have been rolled out (1.14; 1.16;
1.18). The solution is bought from an external party, a local supplier of IoT platforms (1.14)
and technically distributed through the municipality wholly owned energy company (1.36).
The municipality as a central organisation have full ownership of the input and output data
(1.36). Going from decision up to almost a hard implementation has taken about six months
(1.12; 1.52). R1 operates in a mid-sized municipality.

R2 is working for Gothenburg City, which have decided to implement a centrally located and
administrated [oT platform for connecting internal and external databases as well as sensors in
the cityscape (2.19; 2.21). However, R2’s municipality have to set a framework for the IoT-
and data architecture as an interim target towards an [oT platform, as well as consider tech-
nical skills and infrastructure before a hard implementation is rolled out (2.27; 2.29). From
decision to adopt an IoT platform to setting the architectural framework has taken approxi-
mately six to nine months (2.17). R2 operates in a larger municipality.

R3 is working for Stockholm City which is currently in the process of procuring a central IoT
platform within the municipality for smart city purposes (3.8). They have several major smart
city initiatives running simultaneously where most are supposed to be connected to the IoT
platform (3.8). The process from decision to procurement has taken about 3 years (3.8). R3
operates in a larger municipality.

R4 is working for Umeéd Municipality which has adopted a temporary IoT platform in their
progression towards understanding the requirements and needs for a future centrally
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administrated [oT platform for smart city initiatives (4.12; 4.62). The current platform is lo-
cated at an external third party (4.12) but are integrated with municipal systems and sensors
(4.44;4.406).

RS is working for Katrineholm Municipality which have adopted an IoT platform adminis-
trated and hosted through an external partner (5.4). The scope of the platform is in an early
phase and limited to two ongoing smart city projects and is on a low technical level (5.4; 5.6).
RS Operates in a small municipality (5.18). The current [oT platform has been running for ap-
proximately one and a half year (5.4). They are aiming to expand to a broader IoT platform in
the future (5.65).

R6 is working for Skelleftea Municipality, where multiple smart city initiatives running over-
time, however with a limited application area (6.8). The current platform is located externally,
at a university, but is connected to sensors and databases in the municipality and it is the mu-
nicipality who uses the application through the IoT platform too (6.8). They are investigating
the possibilities for a central platform which can handle more data in the future (6.8). The mu-
nicipality covers a broad geographical area.

R7 are working for Kristianstad Municipality and there are currently two platforms in place,
one at the public energy company (7.7) and one located at an external partner but connected to
the central IT department in the municipality (7.117; 7.119). They are currently working on
how to set up a communal platform for both parties and potentially end the dependency on an
external supplier, but the ownership roles and responsibility have yet to be divided between
the two parts of the municipality (7.11; 7.129). The IoT platforms are in relatively small scale
and are extensions of previous pilots and proof of concepts (7.4; 7.5). The municipality is of
medium size in terms of population (7.28).

R8 is working for Lund Municipality where there is an extensive use of proof of concepts and
testbeds for IoT platforms in place and there is an ongoing discussion on how and which plat-
form to move forward with over a long period (8.8). The IoT platform which is utilised is lo-
cated at their innovation partner which is a cooperation between the municipality, the region,
some industry organisations and companies.

4.2 Technological context

4.2.1 Technical competence

R5, R6, R7 and R8 mean their technological competence is allocated in silos within the de-
partment, where all of them except R8 believe their current technological competence in the
silos has not been influential on the decision to adopt an IoT platform (5.18; 5.20; 6.20; 6.22;
7.16; 7.18; 8.12). The municipality of R2 sees how the experience and from previous proof of
concepts have influenced the decision to adopt a central IoT platform (2.41; 2.61). Respond-
ent 3 who are currently procuring an IoT platform states “...we are procuring a platform be-
cause we need to learn how to utilise a platform.” (3.12) which implies the previous technical
competence was irrelevant and for the organisation as a whole he cannot assess the technical
competence (3.14). The municipality of R8 have also been running an extensive amount of
proof of concepts and smart city testbeds (8.10) to enhance their technical knowledge but are
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also evaluating use cases for future expansions (8.10). However, the technical readiness and
competence within the departments working with these questions are very mature and this has
been deemed influential on the progression with [oT platforms (8.16).

A goal is to create technical synergies, but how to approach this efficiently is always a chal-
lenge (5.18). R5 do actively work with increasing the technological competence for IoT plat-
forms, as they believe the lack of knowledge may hinder their progression in a long-term per-
spective (5.26). R4 means the technical competence is not relevant and rather organisational
factors such as the culture regarding change management is of major importance instead
(4.22). R1 does imply a similar point of view and emphasises on an organisational culture of
innovation rather than technical competence in general (1.48; 1.50). However, even techno-
logical competence is not deemed as impactful by some, many had run a variety of proof of
concepts within smart cities and IoT platform technologies giving them a foundation of
knowledge for working with platforms (1.50; 1.52; 6.30; 6.32; 7.4). Some focus on recruit-
ment post decision, to set up a function which can handle the increased technological de-
mands and systems that comes along with the platform and especially increased data collec-

tion (1.40; 3.78), as R1 states “It is a journey, we need to recruit competence for this, how to
build data warehouses/...] ” (1.40).

No municipality had an existing [oT architecture covering the whole municipality and no one
believed it influenced the decision to adopt an IoT platform, however, most believe that previ-
ous experiences with proof of concepts have eased their way to set up the frameworks post
decision (1.54; 1.56; 2.41; 3.28; 4.24; 4.27: 5.30; 6.22; 6.24; 6.26; 6.30; 7.27; 7.28 8.18). R2
emphasises though the importance of an architecture in the long-term perspective (2.65). R1
mean that not having a cross department standard made the decision easier as they now can
focus on creating a functional IoT architecture (1.54; 1.56). R8 sees their host of the [oT plat-
form as the infrastructure provider and see no internal need for gaining this niche competence
in stage where they are currently in with their IoT platform (8.18).

4.2.2 Interoperability

When it comes to interoperability, respondents agree that this factor is, on one hand, a chal-
lenge, but at the same time has only minor implications for the adoption, until the post deci-
sion stage where practical implementation is the main focus (1.24; 1.26; 2.51; 2.65; 3.38;
3.40; 4.46;4.48; 5.48; 5.54; 6.40; 6.42; 7.39; 7.140). Some of the respondents believe that the
issues regarding standardisation are always an issue and is not specific for [oT platforms, and
thus did not influence the decision (2.37; 2.49; 2.51; 3.30; 3.32, 4.26). R1 mentions the risks
of a lock-in effect if just one type of technology is put in place, if not interoperability is con-
sidered in the long-term planning (1.56). Meanwhile, both R2 and R3 have in their previous
municipal smart city projects weighted in long-term scalability and interoperability as core
concepts (2.41; 3.20; 3.34). R3 do also emphasise that interoperability is an ongoing problem
within larges municipalities, and that the planning of it cross all systems are very hard (3.54).
R2 sees the lack of industry wide standards as one of the major challenges with the 10T plat-
forms (2.127). RS have not run many previous smart city initiatives in the municipality, so
there has not been an active planning for long-term interoperability, however in projects that
are emerging currently they have increased the focus on long-term interoperability for data
exchange (5.34; 5.36; 5.38). By participating in municipal wide research projects for data
standards, the adoption of [oT platforms had eased as interoperability increases by working
with a set standard, for RS (5.56).
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In the initiatives implemented by R6 in person in the municipality, they have always planned
for future interoperability, but he cannot account for other initatives (6.44). There is no culture
within R6’s organisation to focus on these things, even if other departments are aware of the
issue (6.46). R7 portrays a similar point of view, where all pilots were created with long-term
operability in mind (7.31; 7.32) but other departments are not actively seeking out this tech-
nology (7.104). R7 emphasises interoperability as something important for their future work
and believe the lock-in effects could be devastating if [oT projects and systems are not well
planned and synchronised among the departments (7.140). R8 sees that an [oT platform in-
creases the interoperability and enables the municipality to reach further, towards the smart
city as an [oT platform is “...a proxy, because we see the need for it. We can’t handle every
sensor ourselves and has to communicate.” (8.30). But the challenges of interoperability are
still present, as different departments have applied [oT technology for specific use cases and
systems, by different vendors, which has led to some issues with standards, however, they are
now inventorying the current independent applications and are identifying which possibilities
these can lead to (8.34).

4.2.3 Data ownership

Challenges regarding data ownership was mentioned by some respondents as something that
did not influence the decision per say, as there are always general challenges in relation to
data ownership for the municipalities to cope with (3.50; 4.42). Furthermore, the structure and
readiness of data ownership vary from different departments in the municipalities, but they
mean this did not influence their adoption of an IoT platform (1.40; 3.46; 3.52; 4.32; 7.49;
7.54). The data ownership rather seems to take a greater role to cope with implementation and
running the platform and hence more of a post decision issue (1.36; 2.53; 7.52).

R5 who has the platform located at an external part has not perceived any challenges with
data ownership, (5.50; 5.52; 5.56); which is due to a functional relationship with their supplier
(5.58). For R2 and R6, a well-structured system for data ownership was already in place be-
fore the decision was made which they perceived eased the discussions to adopt or not adopt
an [oT platform (2.43; 2.45; 2.47; 6.52; 6.54), R2 states “Yes, it has eased the discussion
[adaption of an [oT platform], as it always have been clear who owns the information, so we
have not needed to discuss it further” (2.47). However, to make the current data ownership in
long-term perspective scalable in practice requires further investigations (2.55; 6.56). R8 indi-
cates a similar position, where the data ownership for the IoT related data collection are well
structured and the municipality has extensive applications for ensuring data security according
to GDPR, which has eased the progression within the current scope of the IoT platform (8.20;
8.22;8.24; 8.26).

Having an existing scalable system for coping with long-term data integrity has not been per-
ceived as influential for adoption an IoT platform for some of the respondents (1.42; 3.46;
2.57; 7.49; 7.54). R4 does believe data ownership is a general issue that hampers the progres-
sion with IoT in general (4.39). Coping with data integrity is perceived as an ongoing chal-
lenge, especially in a long-term perspective with increased data collection and R5 hopes the
increased progression with communal data standards will enhance this journey, “IoT feels
very simple. Everything is there, technology wise, but standardisations are left and how to
deal with data. Can we make it scalable, and how?” (5.68).
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4.3 Organisational context

4.3.1 Managerial support

Managerial support was one of the most frequently mentioned factors that was perceived in-
fluential on the adoption of IoT platforms, as seen in Table 3.5. R1 who has progressed the
furthest with a central IoT platform repeatedly mentions that the mentality of innovation
within the municipality and support from above have made their progression fast (1.14; 1.20).
But more concrete actions to facilitate communication are somewhat perceived as having low
to no impact on the decision but more helpful in the post decision phase towards complete im-
plementation for R1 and R2 (1.78; 2.83). R7 believes that the communication paths set by
management had some, even if considered low, influence on the progression with IoT plat-
forms, when going from pilots to practice (7.65; 7.69).

R3 sees a direct need to increase the coordination between IT and operational departments in
the post decision phase, however not having it before did not influence the decision (3.56). R6
have a well rooted culture of communication across IT and operational departments and the
management has facilitated structured information flows; however, R6 is unsure how it has
influenced the adoption of IoT platforms (6.66; 6.70). The traditional communication between
IT and operational departments in R2’s municipality is structured according to a standardised
service level agreement but does only involve operational support (2.73). Development and
innovation are formalised through communal forums but depending on the scope of the devel-
opment different internal stakeholders become involved for different purposes (2.73). Though,
R2 mean this has not affected the adoption of the platform as “the platform is procured based
on a need. Later it was placed within a specific service area’’(2.83). R4 describes it as a
“...late awakening in the end of top management ’(4.52), regarding platforms and it is still de-
bating who will get the formal responsibility between IT and the business department which
has slowed the progression with the platforms (4.52; 4.54)

Overall, the presence of a vision or strategy for [oT or smart cities has an impact as it eases
the workflows towards a communal goal and influences the adoption, however the degree of
influence varies (1.50; 1.82; 2.85; 2.87; 3.18; 3.62; 5.88; 6.74; 7.77; 8.38). It was more com-
mon to not have a specific [oT vision, but rather a generalised long-term strategy for smart
city, digitalisation or sustainable city but that strategy or vision was always perceived as influ-
ential and had eased the adoption (1.82, 3.62; 3.64; 5.86; 6.64; 7.77; 8.38) In R4’s case no [oT
vision was established, it was requested by the respondent to get a business vision and di-
rective from top management to ease the progression of IoT platforms (4.26; 4.56; 4.58). This
is also reflected in cultural issues for change management in the municipality as whole, there
is a thought of doing things the traditional way among the departments (4.18). For R6, where
no direct [oT vision existed, but the general strategy for the municipality has enabled an inno-
vative organisation and eased the general progression for smartness in the municipality (6.70;
6.72; 6.74). R1 believes that post decision it is important to establish clear [oT visions, if not
present before, to ensure an implementation which enables a long-term usage (1.86). R3 states
“No, it would be redundant to have our own IloT vision, but rather focus on how the city
should function year in the year 2040” (3.64) and that the [oT vision it incorporated within
the long-term strategy for the city (3.66). Whether the lack of IoT vision influences the adop-
tion of [oT platforms, R7 states “I should say yes, but I don’t not really know” (7.77) and
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emphasises that the general digital strategy could involve IoT even if it not is explicitly stated,
however the impact of such strategies seems to be non-influential (7.77).

For R8, the municipality is set with digital officers within each department, something that
has eased the involvement of departments in the IoT platform project and enables further co-
ordination (8.34). The politicians and management within the municipality are involved in the
progression with the smart city initiatives and are eager to see a development, but are also
commuted to allow the employees to lead the implementation because they are the experts in
the field (8.48).

4.3.2 Function size

R1 sees the little amount of involved people have influenced positive and made it easier to
progress, however it is still emphasised that individuals are responsible for the major impact
on rapid progression (1.88; 1.90) but to keep up with post decision implications, new compe-
tence and increasement of the function size is required (1.38).

R2 does not believe the size is influential on the decision, but rather believes the size needs to
correspond with the projected post decision implications (2.101). R3 has the largest function
of people involved in their platform and the formality of their function is higher which makes
decisions harder in general but also enables them to work with a long-term perspective (3.70;
3.73; 3.76). The size is not perceived to affect the decision and is rather a consequence of the
decision (3.78). The function has good possibilities to make decisions that are in line with the
strategy and mostly have to defend the economical outcome of the decisions (3.70). R2 is not
well aware of others, in terms of functional size, but perceive that R3 has more people in-
volved in their organisation which has positively impacted them (2.97).

R4 has a small function working with IoT platforms and are mainly focusing on understand-
ing the future needs, “We have the goal to understand what platform we need.” (4.62). The
respondent believes the function will grow over time as it gets more attention but during the
current circumstances as he has a central person for the IoT platforms, “I have some kind of
green card for doing everything that can fit within the scope of the project...” (4.50). The
function RS is within is small and informal without a formal steering committee (5.100). Only
three employees within the function have influenced the adoption of IoT platforms as the pro-
gression with a proof of concept has not progressed as smoothly desired (5.100).

R6 had an informal function but the informality of the function had minor influence, as the
networking aspect in the municipality is good overall and the adoption progressed more based
on the managerial support than size;

1 think it's worked out well because it finds its role in the bigger picture.
Some people are very interested in it, some are not. But everybody under-
stands the importance or working with other people in the network. Also,
they understand, the importance. So, it's not a big problem. It's not actually
outspoken in a hard way, and it's not formal in any way, but it's there and
it's alive and kicking, so to speak. (6.88)

R7 sees their function as very important for the adoption of IoT platforms within their munici-
pality, “...there is no other department in the municipality who had done this, if we had not
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taken a central initiative” (7.91). The organisation is flat, and the functions have a lot of inde-
pendence as long as they follow their budget directives and the function has gotten a formal
role and is a formal resource for other departments to utilise to develop proof of concepts for
incorporating [oT in their respective departments (7.85; 7.88)

R8 believes it is hard to define the function, due to the fact that it varies in size depending on
project and application, but rather than defining it as a loose network, R8 emphasises on the
function as a joint project, with a multitude of smart city initiatives, and this is deemed as
something that has influenced the progression with IoT platforms (8.46). There are more than
a hundred people involved altogether through the different smart city initiatives (8.46).

In general, the possibility to take their own decisions within their functions are perceived as
positive on the adoption of IoT platforms and the strategies or visions decided by the manage-
ment enables this (1.72; 2.91; 3.70; 5.94; 5.96; 6.78; 7.91).

4.3.3 Informal leadership

This factor is seen as influential among most respondents, as also indicated by Table 3.5. In-
formal leaders are seen as crucial for the progression with IoT platforms and has also been
driving the initiatives further and in most cases, they believe not having informal leaders
would have delayed the adoption of [oT platforms. (1.94; 2:105 4.66; 4.68; 5.104: 5.106;
6.90). The persons involved are not always within the function directly responsible for [oT
platforms but are spread within the municipality among the stakeholders who may benefit
from this technology (2.103; 2.105; 4.68). RS sees the manager of the function as one of the
drivers for IoT platforms and thinks it has been beneficiary for the progression with IoT plat-
forms (5.104; 5.106). R6 finds the informality of the municipality as a whole beneficial for
facilizing the progression and the characteristics of an informal leader can be found across the
hierarchies (6.92).

R3 was a unique case, distinguished by their thoughts that informal leaders have not been pre-
sent in their municipality and hence not have influenced the decision (3.80; 3,82). The strat-
egy and formal function have enough steering to continue the progression with IoT platforms
(3;82). One partly reoccurring reflection is the drawback of informal leaders who push the ini-
tiatives further could lead to backlash due to the potential loss of accumulated knowledge if
the person quits their position (3.84; 5.104). R7 does not mean any informal leaders have ex-
isted for the IoT platform specifically, however they depend on persons within other depart-
ments who push further for technological and who create a culture of trying new methods to
optimise daily operations (7.81; 7.83). R8 does not identify any informal leaders who have in-
fluenced the adoption of an IoT platform, more than perhaps the respondent itself, but the dig-
ital chief offices are on the other hand heavily involved in the projects for digital transfor-
mation of the city (8.48; 8.50).
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4.4 Environmental context

4.4.1 Stakeholder pressure

A general pattern for categorising the stakeholders are two sections, the technical departments
who had a direct interest in the platform technology and the care facilities who had a more
general interest in bringing in technology in their traditional workspace where the latter in
general show less direct pressure (R2, R3, R5, R6 & R7).

For R1, there have been few internal stakeholders expressing their need for neither the tech-
nology nor functionality in the pre decision stage and hence has not influenced the decision,
however during the implementation phase the interest for the IoT platform has increased
(1.102). R2 means without the stakeholder pressure they would not even have taken the deci-
sion (2.113). R3 agrees the stakeholders per say are important however are vague in their
pressure for moving forward (3.88; 3.101). For R4 the stakeholder pressure was expressed
ambivalently, on one hand the respondent had to seek up some stakeholders and engage them
(4.56) and on the other hand some of them expressed their need more directly (4.72) however
the respondent deem the stakeholders to be influential in their progression on adopting loT
platforms (4.74). R7 experience an indirect pressure, there is a call for the effects of a plat-
form, but few are interested of the actual technology (7.37) and also believes their progression
would have been further, if there were an increased pressure from the stakeholders (7.104),

RS sees it as unfortunate that the technological department must push the IoT platforms solu-
tions out to the operational departments and is requesting more interest from the operational
departments (5.20; 5.114). R6 point out a dilemma where the final stakeholders among others
are the citizens in the municipality but they are unaware of the actual technology and only see
the potential end-consumer benefits of the IoT platforms if the adoption of the IoT platforms
progress successfully (6.94; 6.96; 6.98; 6.100; 6.102). R8 experience, like most other re-
spondents, more pressure from some departments and less from others, however, nothing
seems to have been influential for the adoption of IoT platforms (8.58). It is also mentioned
by R8 that some of the departments who push for a specific use case or application, some-
times must be stopped or adjusted by the IT department, due to potential issues with security
and violation of GDPR (8.58).

4.4.2 Industry initiatives

The impact of the industry differs among the respondents. R1 who has progressed close to full
implementation has experienced a lot of industry support and their accessibility has influ-
enced their decision (1.30; 1.32). R1 is especially focusing on the independent minor vendors
of [oT platforms as they believe they can have a more efficient relationship compared to
global vendors (1.30; 1.32). R3 does not believe that industry support affected their decision
and rather had more practical implications for the post decision phase (3.94). Participating in
industry initiatives, such as research projects have, for some, had an indirect influence, by ed-
ucating the internal stakeholders who then could express their needs more clearly afterwards
(2.117; 4.86). R8 experiences the industry initiatives have taken a more concrete role instead
of internal informal leaders and are influencing the progression with IoT platforms (8.50).
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In general, the progression of the industry has had a moderate influence on adoption of [oT
platforms (1.110; 2.123; 3.98; 6.104; 6.106) except R4 who believe the industry initiatives
have been crucial for their progression with [oT platforms (4.80). R5 believes one of their [oT
platform related proof of concepts would not have been initiated at this point if the industry
supplier would not have been engaged (5.124; 5.128). For R7, the actual platform solution
was delivered to them by their supplier and in that way did the industry come with the ToT
platform to them and not the other way around (7.119) and the supplier had also been in-
volved during pilots and proof of concepts earlier (7.120).
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5 Discussion

This chapter discusses how the literature and collected empirical data align or deviate. The
discussion is structured according to the theoretical framework in section 2.4, and thus fol-
lows the same structure as chapter 4 as well.

5.1 Technological context

5.1.1 Technological competence

The technological competence within an organisation is a resource that relies on employees’
knowledge and understanding of the technology in use according to Zhu et al., (2002). The
level of technical competence also influences the ability to adopt new technology (Zhu et al.,
2002). The benefits from fostering technical capabilities within organisations can lead to fur-
ther innovative solutions that can leverage the organisation (Hojer & Wangel, 2015; Scott,
2007). The technical competence, however, had a generally low maturity according to R1, R3,
R4, R5, R6 & R7.

In contrast, R8 has shown they are quite technically mature by actively working on setting
prototypes, such as proof of concepts that keep them aware of the latest technologies. Some
respondents express that the usage of proof of concepts has been helpful in order to under-
stand how the technology works and its potential (R1, R2, RS & R6) which is an organic way
of increasing technological competence according to Cooper (1997). RS emphasised that their
department must understand and learn how the platform works in order to work with it. This
is similar to R3, who procures a platform in order to learn how to utilise it properly. Even if
proof of concepts have been perceived as helpful, R3’s aforementioned reason for procuring
an loT platform indicates that proof of concepts do not provide the complete technological
competence that is needed for large scale implementation of an IoT platform.

This has been reflected upon by the respondents, as they have found proof of concepts helpful
in their technological advancement and progression with IoT platforms. But the general or-
ganisational competence is divided in silos, where the departments that work directly with the
platform have a higher technical competence, and the remaining departments do not. This has
been perceived by some as an ongoing challenge but have not really affected the adoption of
IoT platforms. However, some other respondents (R1, R2 & R5) were not as actively working
with this aspect as it is a factor that is impossible to expect from each employee to compre-
hend.

The municipalities all lack in having an IoT architecture that covers the municipality com-
pletely, and the architectural implications were perceived to have a greater importance in the
post decision phase. Most of the respondents are relying on ‘learning by doing’, through the
proof of concepts, which allows them to test drive the technology rather than adopting a full-
scale system up-front. A few mention the importance of staff having some level of technologi-
cal competence, which can be insured by recruitment of employees in the post decision phase
whose skills will assist in future progression (R1 & R3). On a general level the technological
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competence has not been perceived as influential, even if there are individual cases where ele-
ments within technological competence - such as proof of concepts - have been perceived as
helpful.

5.1.2 Interoperability

Interoperability integrates various aspects and enables communication between systems into a
common notion (Noura, Atiquzzaman & Gaedke, 2019; Podnar Zarko et al., 2017). Managing
this may become a challenge as aligning various requirements from stakeholders can be diffi-
cult to coordinate (Noura, Atiquzzaman & Gaedke, 2019; Podnar Zarko et al., 2017). The re-
spondents did acknowledge the challenges in interoperability, but also as a minor or no influ-
ence for the adoption of the platform (R1, R2, R3, R4, R5, R6 & R7).

Interoperability is emphasised by academics (Patel, Patel & Scholar, 2016; Noura, Atiquz-
zaman & Gaedke, 2019) as an important component for setting up an [oT platform and is a
critical success factor for the long-term longevity of an IoT platform. But most of the re-
spondent’s view interoperability rather as a post decision implication (R1, R2, R3, R4, R5, R6
& R7). However, some are more concerned regarding long-term interoperability in the current
initiatives, such as R2 and R3, while others see the IoT platforms as a tool to enhance the
overall interoperability among systems and departments in the municipality. R2 and R3 have
planned for long-term interoperability which may have eased the decision, but it is unclear to
what degree it had an impact on the adoption of [oT platforms. Interoperability however is a
challenge that all the respondents agreed on, where R5 means that the data exchange has been
a focus for them which has been done by participating in projects for data standards. R6 is in-
volved in future interoperability, which also R7 emphasises as important for the long-term
progress and sees at their current stage the impact of interoperability is low but over time it
will most likely increase. The risk of lock in effects, as described by Tassey (2000) are also a
concern among some of the respondents. Both R2 and R5 do emphasised on issues with few
standards and what standards to select, which is aligned with Nitti et al. (2017).

As much as interoperability is a crucial for the long-term success of [oT platforms, according
to Theodoridis, Mylonas and Chatzigiannakis (2013) and Bassi et al. (2013), the majority of
the respondents did not see it as a critical factor for adopting IoT platforms. R6 state that the
there is a need to create a certain culture that focuses on interoperability in order to emphasise
the importance of it, which R7 also shares the same point of view. Here a divergence is identi-
fied between the literature and the respondents which could derive from the municipalities rel-
atively low technical competence and the aforementioned lack of an overall IoT architecture,
which was discussed in 5.1.1. As an IoT architecture can be a revealing part when it comes to
the importance of planned interoperability, the lack of [oT architecture could also have im-
pacted how interoperability, was perceived. Overall, the influence of interoperability on adop-
tion of IoT platforms can be seen as inconclusive when it comes to the influence on adopting
IoT platforms.

5.1.3 Data ownership

Data ownership is an ongoing challenge for the progression and expansion of smart cities and
often come with practical implications to when adopting an IoT platform (Mineraud et al.,
2016). Some respondents are aware of the challenges in relation to data ownership, however,
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they did not perceive it as an influence on the adoption of IoT platforms (R1, R3, R4 & R7).
Ownership of data had an influential aspect in the post decision phase according to R1 and R7
but not in the decision phase.

Minreaud et al., (2016) emphasises on the challenges that organisations are facing with han-
dling data collected from various sources. Respondent R2 and R6 had a system for data own-
ership before the decision of adoption was made, which made the discussion around owner-
ship easier. RS mentioned that an established structure over the data ownership was not in
place and therefore caused difficulties in determining who is the owner of generated data.
Issues regarding ownership however may arise in later stages, when establishing a proper
framework that touches upon other related challenges such as rights and privacy and has less
influence in the decision-making process (Van Zoonen, 2016). R8 mentioned that their cur-
rent data ownership is organised according to GDPR and that the current structure has eased
the progression but also that data ownership is an ongoing challenge at all time. Khan, Pervez,
and Ghafoor (2014) suggests that usage of data can reveal sensitive information regarding cit-
izens that needs to prevention in forms of establishing standards. The challenges in data own-
ership is well acknowledged among the respondents, where they see the benefits of planning
for long-term compliance, but also the arising challenges with data ownership. Some instead
envision a scalable system that copes with long-term data integrity in the future but not in the
current state (R1, R2 & R7). The majority of respondents did not find it to be an issue in the
adoption, but rather an issue in the post decision phase.

5.2 Organisational context

5.2.1 Managerial support

When it comes to the acceptance of new technology Premkumar (2003) and Tushman and
Nadler (1986) argue that managerial support is crucial for progression when adopting a tech-
nological innovation. From the results of coding done in Nvivo Table 3.5, it was indicated
that the managerial support was frequently mentioned as an influence on the adoption for IoT
platforms among all respondents.

R3 indicates that the managerial coordination is also needed between IT department and other
operational departments which also is highlighted as a crucial area to focus on according to
Baker (2012), Hojer and Wangel (2015) and El Sawy et al. (2016). Even though R6 has al-
ready introduced a strong communication structure facilitated between the departments, it is
not clear for R6, if this can be considered as an influential factor for the adoption of an [oT
platform. Whereas R2 already disposes a strong communicational strategy but did not per-
ceive it as influential for their adoption of an IoT platform. Besides the role of management as
a coordinator, a manager’s innovative mindset can heavily influence the adoption of IoT plat-
forms (Baker, 2012; Hojer & Wangel, 2015; El Sawy et al., 2016). R1 argues that those mind-
sets can impact the mentality of encouraging innovation while R8 sees a clear ambition from a
managerial perspective towards the desired goals and also feels at the same time a strong trust
in the knowledge of every involved expert.

A scalable IoT vision can ensure the longitude of managerial support according to Singh et al.
(2016) and visions are overall mentioned as influential among the respondents. But there were
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no sole IoT vision, but rather long-term digital strategies which incorporated IoT in practice
(R1, R3, R5 & R6). In the case of R4 where no strategy was present, this was explicitly re-
quested from the managerial functions by the respondent to enhance their future progression.
However, the level of the presence of such a vision or strategy varies. In the case of R6 no IoT
vision was established but more a general innovative mindset was encouraged, which again
aligns with the importance of an innovative mindset, for the general acceptance and connected
adoption of new technology, by Baker (2012). As discussed in 5.1.1, technical competence
has been present in silos, even if it has not been perceived as influential on a general level.
The technical competence in those silos may have influenced the strategic planning for [oT
and digital visions, and the presence of those strategies could have a beneficial role for the
long-term development of IoT architectures within the municipalities. Overall, the presence of
managerial support is perceived to be impactful, but how the managerial support takes a phys-
ical appearance varies among the respondents.

5.2.2 Function size

The size of a function affects the possibilities of a function to make decisions, which may
have a direct impact on the adoption of an IoT platform (Premkumar 2003; Swanson 1994).
Supposedly, larger organisations can hedge for higher risk when adopting an IoT platform,
mainly due to resources and financial strength, and have access to resources which may ease
the progression of the adoption, which smaller organisations tend to have lesser of
(Damanpour, 1992; Bouncken, 2011). This aligns with R3, who suggests their function is big-
ger compared to the other municipalities in Sweden, whereas R3 perceived their adoption as
flexible and without major issues.

R2 elaborates on the perks of smaller functions, such as flexibility, as very important for their
progression with 10T platforms, especially as the topic is novel for them and new challenges
are faced for each iteration in their progression. R4 indicates there is a need for increasing the
function size, as the scope and implementation of the 10T platform is expanded over time
(4.60). There is a general agreement among the respondents, that the freedom of independent
decision making within the function, influenced and eased the adoption of IoT platforms (R1,
R2,R3,R5,R6,R7).R5 and R6 elaborates further that the small functions enhance the infor-
mal characteristics of the function, and therefore ease the progression as well as influence the
culture within the function in a positive manner. This mirrors the statement by Bouncken
(2011), that the function size and formality of the project group relates to each other. But im-
portant to note, Premkumar (2003) means that the function size and formality is dependent on
other factors, for example the holistic managerial support, has greater importance in smaller
functions as they tend to lack middle managers (Premkumar, 2003).

It is important to notice that the practical size of the function can be hard to determine, due to
the involvement of an organisation wide network (R6, R7 & R8). This can also not only influ-
ence the formality of the decision making, but more over the adoption of technology, for ex-
ample IoT platforms. Most of the respondents rely on a rather informal and smaller function
size for keeping up the high flexibility, to be able to cope with the possible requirement
changes in the phase of early adoption.

R1 and R3 who are different in terms of function size, where R1 are smaller while R3 holds
the largest function. R1 has progressed further and is currently implementing an IoT platform
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while R3 is still in the procurement phase. R1 belongs to a mid-sized municipality while R3
operates in the capital city of Sweden, Stockholm. This exemplifies how size comes with dif-
ferent challenges which affects the pace and progression, as stated by Swanson (1994) and
Premkumar (2003). Even if the factor function size has had a perceived influence among
some respondents, the empirical evidence and physical manifestation is scattered among the
respondents. Therefore, drawing a general conclusion is not deemed possible without further
research.

5.2.3 Informal Leadership

When it comes to the adoption of an IoT Platform, most respondents rely on the informal leaders
to drive the progression within the municipalities (R1,R2,R4,R5 & R6) which also is indicated
in the NVivo results (Table 3.5). For R5 the characteristics of the informal leaders is held by
their managers who takes a central role to push towards the adoption of IoT platforms, to the
degree that RS, as well as R1, believes there would not be a platform today if those managers
were not present.

R2, R4 and R7 states that these persons, are not always part of the function for 10T, but can be
beneficial in sparking ideas within these fields within their departments. These can still be
seen as informal leaders affecting the adoption, as noted by Elkins and Keller (20039. Having
these people in general may enhance the culture within the whole function as stated by
Gumusluoglu and Ilsev (2007) and can initiate a cycle where the culture may influence the
leadership as noted by Tesluk, Farr and Klein (1997) and Cooper and Kleinschmidt (1995).
When it comes to encouraging those individuals, a strong trust in the competence of all in-
volved co-workers, as mentioned in 5.1.1, can enhance the outcome of informal leaders, as
they can receive a high level of freedom within their roles. This is illustrated in practice by R1
where a strong culture regarding innovation and the leadership had facilitated an organisation
who could progress fast with their adoption of an IoT platform. While R3 and R8, state there
is no informal leadership, R3 mentions no need for having informal leaders within the organi-
sation and further refers to the risk of relying on individuals, due to the potential knowledge
loss, in the case of quitting from the informal leaders. This fear is not only stated by R3, but
also R5. With the exception of R3 and vaguely R7, informal leadership is perceived as an in-
fluential factor among the respondents. Informal leadership is in general perceived as
influential for the adoption of IoT platforms, by the majority of respondents.

5.3 Environmental context

5.3.1 Stakeholder pressure

According to Zhang et al. (2014) the stakeholder pressure can increase the transparency but
slow down the adoption due to interoperability that may cause friction among other stakehold-
ers. It can also push organisations forward into getting new technology. R1 indicated that their
internal stakeholders did not have a direct influence on the adoption of an IoT platform, while
R2 argued that the stakeholders are the reason they decided to adopt the platform. R3 implied
that the stakeholders had an indirect influence which indicates that the municipalities have
different levels of influence. Some experienced a strong influential push from stakeholders
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that would have been impossible otherwise, according to R2 and R6. The pressures from the
stakeholders works as a driving factor where they are involved with requirements of the plat-
form, this has been acknowledged by R2, R4 and R6. Attewell (1992) states the stakeholders
tend to have a crucial role for dictating the requirements a technology should hold. The mu-
nicipalities which perceived a direct influence from their stakeholders are R2, R4 and R6
where all of them also said their stakeholders had been driving the progression with the [oT
platforms further. R7 had asked for increased involvement among the stakeholders, to ensure
the 10T platform reaches to the whole organisation. Increased involvement of stakeholders is
important for ensuring longevity for the adopted technology, as recommended by Bourn and
Walker (2005).

Nevertheless, stakeholders are less influential in other municipalities where R3, R7 and RS
recognised their presence and importance. R3 and R7 note that their stakeholders are present
but not influential enough to drive their projects forward. A general pattern among R3 and R7,
whereas R8 experienced influence in relation to restrictions in potential issues of GDPR. In
contrary, the R1 and RS had no further influence in the phase of adoption, but rather post de-
cision. R1 and R5 both perceived there to be no influence in regard to stakeholder pressures in
comparison to the rest of the municipalities. As there are no clear general indications of the
perceived influence from stakeholder pressure, more research is requested before definite con-
clusions can be drawn.

5.3.2 Industry initiatives

The pressure from the industry can influence the adoption of technology by pushing organisa-
tions into following trends (Westerman, Bonnet & McAfee, 2014). That implies that external
factors are influential in terms of organisations making the decision to adopt new technology
by pushing them forward and supporting their technological advancement. The suppliers of
IoT platforms can have the effect that motivates adoption according to Kamath and Liker
(1994) as for instance some of the respondents agrees with. R1, R4, R6 and R8 had a direct
influence from the industry that enabled the adoption. R1 and R5 mention that the industry
had a direct influence by supporting the adoption. R7 had a solution delivered to them by their
supplier. The industry had an important role in driving the progression for the aforementioned
municipalities.

Kamath and Liker (1994) further describes the relation between the supplier and user, where
the bond between the two parties can improve given the support and progression that evolves
over time. R7 confirms this by having a full support agreement with the supplier. However,
some did not have a direct influence, such as R3 and R2, but they still indicated that the in-
dustry had a minor influence, where R3 did not align with the literature overall saying that
they had no support from the industry which was perceived as influential for the adoption.
Both R2 and R3 do deviate in the perceived influence compared to the other respondents, as
they perceive it as lesser or no influence at all. Both R2 and R3 belong to the largest munici-
palities surveyed, which may indicate a connection between size and influence of industry ini-
tiatives, to be investigated further in the future. The overall pattern among the respondents
finds the industry to have had some level of influence and support regarding the adoption of
IoT platforms. There is also a correlation between the industry initiatives and the managerial
support as the external factors are pushing organisations in the municipalities to understand
the benefits of the 10T platforms. In that case, the municipalities are working towards set
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collaborations with external partners that also introduces the technology in proof of concepts.
The proof of concepts had an influential aspect, as discussed in 5.1.1, and for R1, R4, R5 and
R6 and R8, the proof of concepts were carried out together with the external partners from the
industry. This is an example on how organisations increase their knowledge by using external
partners, as described by El Sawy and Pavlou (2008). In general, industry initiatives are per-
ceived as an influential factor for the adoption of IoT platforms.
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6 Conclusion

As stated in section 1.3, the purpose of this study is to describe what influences the adoption
of [oT platforms in Swedish municipalities’ smart city initiatives. The study has been exe-
cuted through applying an adapted version of Depietro, Wiarda and Fliescher’s TOE-frame-
work. Respondents from eight different municipalities that had all adopted IoT platforms
where interviewed and represent the empirical foundation. The research question set to an-
swer was;

What factors are perceived as influential for the adoption of loT platforms
in Swedish municipalities” smart city initiatives?

From the technological context, the factors technological competence, interoperability and
data ownership were examined. Overall, every respondent’s organisation showed a general
lack of technological competence; any cases of competence are located only within organisa-
tional silos. While this is clear, it is also found that the lack of technological competence had
not been perceived influential for the adoption of IoT platforms. Data ownership is considered
a never-ending challenge among the organisations in general but had not been perceived influ-
ential for the adoption of [oT platforms. With regards to interoperability, there is no consen-
sus among the respondents and hence the results are deemed as inconclusive.

From the organisational context, managerial support, function size and informal leadership
were examined. The managerial support is found to be the highly emphasised in having a per-
ceived influence on the adoption of IoT platforms. Aspects of the factor functions size are
perceived influential by a majority of the respondents, but due to a high level of variation in
the components that are mentioned, the factor is deemed inconclusive. Informal leadership is
explicitly perceived as a very influential factor for the adoption of IoT platform in seven of
eight cases, where some mention it as the most important driver of the platforms. Informal
leadership is therefore deemed as influential.

From the environmental context, stakeholder pressure and industry initiatives were examined.
Stakeholder pressure gave mixed opinions, with some respondents attributing it a direct influ-
ence, some with an indirect influence and some with no influence on the adoption of IoT plat-
forms among the respondents leading the factor to be deemed inconclusive. Regarding indus-
try initiatives, all respondents have been involved with a third-party organisation; to acquire
suppliers, for research projects, or for other collaborations ranging from small scale to larger
proof of concepts. The perception of how this is influential in the adoption of IoT platforms
varies from none to very, but on a general level it is perceived as influential for the adoption
of IoT platforms and has therefore been deemed as influential.

This study therefore concludes the following; managerial support, informal leadership and
industry initiatives are perceived as influential; technological competence and data ownership
are perceived as non-influential and interoperability, function size and stakeholder support are
deemed inconclusive in the Swedish municipalities adoption of IoT platforms for smart city
initiatives and therefore the research question has been successfully answered.
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6.1 Future research

This thesis has established three influential factors, two non-influential factors and three in-
conclusive factors for the adoption of IoT platforms in Swedish municipalities. However, to
which degree each factor is perceived influential has not been examined and is hence an area
of interest for future research. Nor has this thesis aimed to study the relationships between
factors. However, vague indications toward potential relationships have been reflected upon
and suggested as areas for future researchers to investigate further. Furthermore, conducting a
quantitative study to enable more generalisable results regarding the influence of each factor
is also of interest. The influence of the factors Interoperability, Function size and Stakeholder
pressure are deemed as inconclusive and are therefore of interest to investigate further to get a
conclusive result regarding their influence. Lastly, this study’s unit of analysis are Swedish
municipalities and studies conducted on a global level could bring interesting results and in-
creased generalisability.
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Appendix A — Interview Guide in English

Introduction questions:
1. Do you prefer to have the interview in English or Swedish?
2. Do you wish to be anonymised in the final thesis?
a. No name
b. Not name the municipality
3. Can we record this interview?
a. Ifyes, do you want to validate the transcript?
4. What is your full name, current position and role at [Insert name of organisation]
5. What is your professional background in general?
a. Inrelation to Smart cities?
b. In relation to IoT platforms?
6. What type of smart city initiatives do you and [Insert name of organisation] run cur-

rently?

The interview will be split up into four sections. First general regarding IoT platforms, then the
covering technological aspects of adoption, followed by organisational and internal aspects of
adoption and lastly, we will cover external factors which may have influenced the adoption of

IoT Platforms.

IoT Platforms
7. What type does the IoT platform has [municipality] decided to adopt?
a. Clarification: by adopt we mean decided to utilise, invest, and implement in the
future. The main interest lay in that you have decided to adopt it, no necessary
implemented it yet.
b. What scale and purpose does the [oT platform hold?
8. How long have the process leading up to the decision to adopt a platform taken?

Technological context
Technological competence
9. What is the technological maturity in the municipality and how to you cope with tech-
nological change?
a. Clarification, what is the technological maturity in the municaplity?
b. How has this influenced the adoption of IoT platforms?
10. Did you have a scalable existing IoT architecture before you decided to adopt an IoT
platform?
a. Ifyes, how did this influence the decision to adopt an IoT platform?
b. Ifno, did you see this as an obstacle for the adoption?
11. Did the organisation hold any previous knowledge regarding IoT platforms?
a. Ifyes, on what level was the knowledge and how did this influence the adoption
of IoT platforms?
b. Ifno, how did you work to gain the knowledge needed?

Interoperability
12. Given your existing technical solutions, what challenges have you faced to cope with

interoperability for the smart city initiatives?

_46—



Adoption of IoT platforms Akpinar, Hofmann & Mansson

a. Have these challenges influenced or been reflected in the decision to adopt an
IoT platform?
13. Do you have a unified or standardised data structure?
a. How has that influenced the adoption of a platform?
14. Have you planned for internal and external interoperability in the early phases the smart
city initiatives?
a. Ifyes, did this ease the decision to adopt an [oT platform?
b. Ifno, was this seen as an obstacle for adopting an IoT platform?

Data ownership
15. How is the data ownership structured within [municipality] smart city initiatives?
a. Do you consider it well structured?
i. Ifyes, did this ease the process of adopting an I[oT platform?
ii. If no, was this seen as an obstacle for adopting an IoT platform?
16. What kind of challenges do you identify in relation to data collection, governance, own-
ership and IoT platforms in general?
a. Can any of these challenges be seen as influential on the decision to adopt an
IoT platform?
17. Did you have a scalable system to cope with the privacy concern regarding increased
data collection?
a. Clarification; are you prepared for the increased data collection that usually
comes along with increased applications of [0T?
b. Ifyes, did this ease the decision to adopt an IoT platform?
c. How has this affected the decision to adopt IoT platforms?

Organisational context
Managerial support
18. How does the management facilitate integration and coordination between IT and oper-
ational departments in general?
a. Opt: How does that include your function?
b. How does that take a physical appearance?
c. How did this influence the decision to adopt [oT platforms?
19. In what way does the managerial functions support initiatives to push ‘initatives for-
ward internally?
a. How does that take an appearance?
b. How did this influence the decision to adopt [oT platforms?
20. Does your organisation hold a scalable IoT-vision for the smart city intiatives?
a. Ifyes, how has it influenced the decision to adopt an IoT platform?
b. Ifno, has this been seen as an obstacle?

Function size
21. How is the smart city function at [insert name of organisation] structured?
a. Clarification: hierarchy, autonomous, possibility for decision making, distance
to other functions etc.
22. What size is the smart city function in terms of employees?
a. How has the size influencd the adoption of IoT platforms?
23. Would you say the function is formal or informal?
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a. How has the formality of the function influenced the decision to adopt an IoT
platform?

Leadership
24. Are there individuals who drive ideas/concepts of smart city initiatives further?
a. Clarification; Not necessary a formal manager.
b. Ifyes, how have their presence influenced the decision to adopt an IoT platform?
c. Ifno, do you think it would have influenced if there had been?

Environmental context
Stakeholder pressure
25. Which major stakeholders do you currently hold in relation to IoT platforms?
26. Are they interested in these types of platforms directly or indirectly?
a. How is their interest expressed?
b. How did their interest influence the decision adoption of IoT platforms?

Industry initatives
27. Are you supported by the IoT and/or Smart City industry?
a. Clarification: Are the industry offering extensive support for your smart city
projects?
b. Ifyes; How has their support influenced the decision to adopt [oT platform?
c. Ifno; how would their support have influenced the decision adoption of an [oT
platform?
28. What types of partnerships do you have within the industry?
a. How have these partnerships influenced the adoption of IoT platforms?
29. Are there, to your awareness, are three other organisations who have reached further in
their work of adopting IoT platforms?
a. Ifyes, have the general industry progress influenced you on the decision to adopt
an [oT platform?

Final questions
30. What do you personally believe is the major driver of adoption of IoT platforms in gen-
eral and for your organisation specifically?
31. What is the biggest challenge of driving the IoT platforms initiatives?
32. Do you have anything in mind to add within this topic?
33. Do you have any questions for us?
34. Would you like to receive the final thesis?
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Appendix B — Interview Helsingborgs stad, R1

Bold: Interviewer
Normal: Respondent

Reference | Coding | Transcription

1.1. Hej! Kan vi genomfora intervjun pa engelska?

Nej, jag foredrar att ha den pa svenska da jag tror att jag kan ge

1.2. utforligare svar da.

1.3. Kan vi spela in intervjun?

14. Ja

1.5. Onskar du att vara anonymiserad i den slutgiltiga rapporten?
1.6. Nej, ni far girna referera till mig

1.7. Vad ir ditt namn, arbetstitel och roll pa [kommun]?

Ja, [namn], jobbar pa Helsingborgs stad pa
Digitaliseringsavdelningen som produktigare pa IoT, driva
stadens strategi, implementation och forvaltning och

1.8. vidareutveckling. Sen har jag andra roller med, jag &r dven
produktigare for stadens Oppna data plattform och den satsningen.
och jag driver dven den stadens satsning Al i ett projekt som heter
smarta city lab

1.9. da ir du exakt den vi letar efter
1.10. hoppas det
sa vad har du mer for bakgrund, yrkesverksam bakgrund och
1.11. da i forhallande till smart city och det, dven utanfor
Helsingborg

Jag dr ju elektroingenjor fran borjan men har dock inte jobbat med
utveckling sedan jag gick ut skolan, men borjade jobba 2000 pa
Ericsson, foljde med pa Sony Ericsson och sedan Sony mobile.
Var vil elva ar pa utvecklings sidan, mycket i projektledaroller
och teamroller och sen de sista fyra och ett halv aren var jag
produktigare for bland annat de smarta klockorna pa Sony och
den kategorier. Sedan gjorde jag tva mellanar eller nistan tre pa
Skanetrafiken som bade afféarsutvecklare i konsultroll och dven
som fast anstélld projektledare. Och sedan kom jag till
Helsingborgs stad.

1.12.

Toppen! Du var ju lite inne pa det, men skulle du lite kort
1.13. kunna beskriva de smart city initiativen som du deltar i, lite
mer om dem.

Ja, jag vet inte om ni ldste mitt mail ocksa, dar men IoT &r ju en
liten bit i det hela med att bygga en smart stad, jag borjade i
augusti i forra aret pa staden [Helsingborgs stad] och hoppade rakt
in i ett vinnova projekt eller ett RISE-projekt egentligen, city as a
1.14. platform, dér vi &r 17 eller 18, vi var 18 kommuner fran borjan dér
vi skulle forsoka komma fram till en gemensam IoT standard och
hur man jobbar med IoT och datamodeller for utvéxlingar.
Projektet stracker sig till augusti 2021 och vi sa vél ritt sa tidigt
att vi inte har tid att sitta och vinta pa att vi ska komma fram till
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nagot da, utan vi gick egentligen pa den ingangsviarden man hade
i projektet, att vi satsar pa Fiware-standarden inom IOT och
bygger kunskapen kring den. Vi sprang ju vildigt snabbt pa den
och tittade lite pa vad det fanns for olika plattformar, for och
nackdelar, tittade dven pa kostnadsbild, vilket jag &r vildigt man
om att det ska bli sa billigt som mdjligt for vara skattebetalare. //
Och vad ska man siga, ocksa nérheten till support, enkelheten till
support i en sadan plattform, och viljan att implementera nya
grejer, valet f6ll pa Sensatives yggioplattform och jag dr inte
hundra men jag tror vi dr forst 1 Sverige med att kora en skarp
implementation av en [oT plattform ver huvud taget. Dar star vi
nu, den dr uppe snurrar plattformen, vi har lite vad ska man séga,
lite implementationsgrejer att gora speciellt ndr det kommer till
hur vi administrerar olika anvindare i plattformar.

1.15.

Spédnnande. denna intervjun kommer vara i tre delar som vi
sa i mailet, dir vi forst kollar pa plattformen, ocksa pa hur ni
arbetar som organisation, hur den tekniska kompetensen ir
och det vi framforallt ir intresserade ir fran punkten upp till
att ni tog beslutet att nu kor vi pa det hir, det spannet, sa
implementation av plattformen ar sekundirt. Vi studerar vad
som influerat beslutsfattningen och valet, sa som du sa nu kor
vi fullt ut, i borjan. Ni har ju da sensativplattformen och
vilken skala har ni den utkord i dagsliiget. Ar det en liten del
eller fullfjadrat?

1.16.

N4, det ar vildigt litet, den &r egentligen inte tillgéinglig for ndgon
annan utanfor projektet just nu, vi behover fa till det med
admingrupper, skriv och ldsréttigheter, hur vi administrerar det i
staden [Helsingborg stad] sa det &r dir vi dr nu. Sen har ju
Helsingborg en IoT plattform sedan innan, eller egentligen
Oresundskraft, som har den genom stadshubben,
stadshubbsalliancen. Den plattformen &r ju en ren LORA teknisk
plattform, vilket dr jéttebra i manga fall, men det drar ju ocksa till
manga begrisningar som ocksa. Sa dér dr en implementation
egentligen, att de som &r kopplade till den ska slussas in i till
Yggio for att kunna packa upp data dér. Jag hoppas att om en par
tre veckor hir sé ska vi kunna anvinda det.

1.17.

Spéannande. Vad skulle du séga att det stora syftet med
plattformen ér?

1.18.

Som jag ser det, sa dr det att bryta ner de hir silona som vi har i
manga av systemen idag, dir man kanske kopt upp ett
fastighetssystem och det funkar jéttebra men all data ligger i det,
man kan inte samkora data mellan det och man har ingen
helhetsbild pa det. Sa dér ar den stora styrkan, att kunna koppla in
en massa olika sensorer till ett stélle och packa upp data och
tillgdngliggora den. Och inte minst fler mojligheter till
barartekniker vilket vi maste fa till. Lora som sagt &r jéttebra om
man vill har nigon som skickar data sillan, det funkar inte i
manga andra fall.
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Och vad skulle du séiga édr de utmaningar som ni har mott,
givet de tekniska bestandsdelarna ni redan har, for att

1.19. hantera kompabilitet mellan olika delprojekt? Som vi har
forstatt det sa har ni haft mindre Smart city projekt tidigare?

Jag ser faktiskt. // Vi har inte haft mycket utmaningar, sen har ju
Helsingborg vildigt unikt mot andra stader och kommuner, att vi
har en tradition, en instdllning att vi vagar testa, vagar prova, har
1.20. vi fel lédr vi oss nagot och sa gor vi annorlunda en annan gang. Just
nu dr valet pa Yggio plattformen och om 2-3 ar det kanske nagot
annat och da ska vi ha bade ett avtal som mojliggor att flytta till
en ny plattform och en organisation bakom det.

121 Har ni i dagsléiget en nagorlunda uniform eller standardiserad
o datastruktur, for datahanteringen?

1.22. For [oT?

1.23. Ja, med fokus pa IoT och smart cities?

Nd det har vi inte. Det dr niista steg. Vi har ju som sagt kort den
hir andra IoT plattformen innan, actility, den &dr egentligen som en
televixel ddar man far in datan och slussar den vidare. I den
tjansten nédr man tittar pa data s maste man implementera en
dekoder och det innebdr att vi kanske har 3-4 olika tjinster eller
appar och da maste vi implementera dekodern dér varje gang
vilket dr extremt ineffektivt. Nu far vi ett nytt system dér vi
packar upp data pa ett och samma stille. Nista steg i
diskussionerna internet dr hur ska data se ut, hur ska den lagras
och vem ska ha tillgang till det.

1.24.

125 Paverkade det att inte redan ha en standardiserad
- [data]struktur, beslutet att just skaffa en IoT plattform?

126. |10- Nej

1.27. Det var ingenting som vigde in?

Nej, jag tror samma dér dr mentaliteten dr kopplad till
Helsingborg igen, prova, testa, vi 1ser grejer pa vigen. Man har
vildigt, dven om jag inte gillar uttrycket, vi har en agil form att
testa grejer.

1.28.

Ja. Hur har ni planerat bade for intern och extern
kompabilitet nir det kommer till de tidiga faserna for smart
1.29. city initiativ, dr det 'plan first' eller nagot ni loser i efterhand?
Bade dela data men iiven enheter som ska kommunicera med
varandra.

Nu har jag inte varit med sa linge, sa jag har inte sa bra koll pa
andra POCar och diskussioner didr. Men vildigt kopplat till
sensative och Yggio dr att det finns en vilja att 16sa grejer langs
végen, ta in nya sensorer och nya tekniker och det, styrkan, med
1.30. det dr ett ungt foretag, 2013 tror jag de skapades, ir inte
jattemanga men har haft en filosofi att vi ska bryta ner silona och
visa att man gor det ocksa. Dir tror jag dr styrkan i det hela, att
hitta en leverantor till en liten som Helsingborg ér, att om vi har
ndgot unikt krav sa dr man [leverantoren] dven villig att titta pa
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och hjilpa till med implementation. Det &dr svarare om vi gar pa de
stora jdttarna som Microsoft och Google och de hir. Da dr man en
liten kund, och d& har man inte lika stor mojlighet att paverka.

Och jag antar da att det har paverkat beslutet da, att de ar i

1.31. mindre skala?
I+ Ja, vi vill ju hitta, givetvis med utgangspunkt pa fiware standarden
1.32. N N s N
men dven den hir flexibiliteten hos leverantoren.
Om vi kollar mer pa data och data ownership, data dgarskap
133 kan man kanske kalla det pa svenska, vissa av de hir orden ir

inte Liitta att versitta. Agarskapet 6ver data, hur ir det
strukturerat inom de smart city initiativen som ni kor?

det har ju inte varit sa strukturerat innan, och &r inte det nu héller
och dr inte det generellt i staden. Lite kopplat till mitt andra
projekt med smarta city labb, var Al satsning, dér har vi forsokt
vara ute och inventera stadens data och vissa har varit jéttevilliga
medan andra har ifragasatt vad vi ska ha datan till, vi kommer ju
ha dubbletter nu som ligger pa olika stdllen. Men det har ocksa
lett till att pa fredag kommer vi ha en data workshop inom

1.34. governance och management inom staden. // Detta ir ju
jattepositivt, det dr ju en resa som bade privata maste ta, men dven
offentliga sektorn. I dagsléiget &dr det ingen som har 6vergripande
koll pa vilken data vi har i staden, vart ligger den och hur far man
lov att anvénda Jag skulle sdga att vara IoT projekt tillsammans
med Al satsningar har varit véldigt positiva i den bemérkelse, att
vi borjar vaga prata data Gverlag, se vinsten med strukturerad och
bra data.

Och har det, med att man inte har haft nagon struktur pa
datan paverkat att ni da har skaffat en IoT plattform, ir det
nagot som paverkat valet att ga vidare snabbt med en IoT
plattform.

1.35.

DO- Nej det har det inte varit. / Mycket av grejerna, nir det kommer
till organisation, jag har ju drivit detta sjdlv inom staden fran var
sida, nu fick vi in en ny resurs, systemtekniker med fokus pa [oT
som borjade forra veckan. Annars nir vi implementerat eller nu
har valt at implementera Y ggio sa gar vi, vi lagger den hos
Oresundskraft, var kommunikationspartner, s de implementerar
och driftar den plattformen, sedan har vi skrivit avtal med dem att
vi dger data pa vara sensorer.

1.36.

Vad ser du for utmaningar i forhallande till datainsamling,
1.37. datahantering och dgarskapet och plattformen, om man tar
alla delarna generellt och slar ihop det till en kaka?

Vi kommer ju behova rekrytera kompetens for den hér resan for
att kunna strukturera och fa med oss mojliga utvaxling av det
hela// men som sagt, ndr man vl har helheten pa datan &r det
intressant, en struktur pa det och hur den far lov att anvéndas.

1.38.

Innan ni skaffade IoT plattformar, hade ni nagot system som
1.39. var skalbart for att kunna hantera integritet i samband med
okad datainsamling i och med att, desto fler smart city
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initiativ, desto mer datainsamling och desto storre vikt av
governenace av privacy och liknande

Nej det har vi inte haft heller pa den nivan. Nagon vi dven tagit
fram i smarta city lab &r ett data rad och hur ett sadant ska jobba,
med vilka fragestillningar de ska jobba med. Tanken med detta &r
att det dr forsta instansen for hur man ska jobba med data, finns
det nagon affdarsnytta med datan, dr det etisk, dr den jamstilld,
foljer den GDPR, ér datan strukturerad, vem far anvinda den och
sa vidare. Sa den processen // har ju gatt pa remiss inom staden i
de forvaltningar som jobbar hyfsat strukturerat med data och
kommer anvindas vidare. Det kommer vara en resa, vi kommer
behova rekrytera kompentens for de hér bitarna, hur ska vi bygga
upp data warehouse, ska det finnas en eller har varje forvaltning
sin egen, och regler kring det.

1.40.

141 Att inte ha ett system kring detta, har det paverkat beslutet
T att skaffa en IoT plattform?

1.42. DO- Nej, det har det inte.

143. Hur arbetar ni med teknisk forindring pa ett generellt plan?

1.44. Inom staden eller inom IoT?

1.45. Vi kan ta lite bade och, bade generellt men iven inom IOT

Vildigt mycket av det vi gor i staden just nu kretsar kring var
stadsméssa 2022, som heter making of a smarter city, dér det inte
bara handlar om // teknik och de bitarna, utan motet mellan
minniskor i staden. Man har, kommunfullmiktige tog ju en tuff
approach och har gatt ut med och sagt att 2022 ska Helsingborg
vara en av Europas innovative stider. Sen kan vi spendera mycket
tid pa att diskutera vad &r innovation, men iallafall, jag gillar
instédllningen, man har till detta satsa 250 miljoner kronor dér lite
mer dn hélften pa gar till stadsméssan och hilften &r
innovationspengar som man far séka. Man far pitcha iden och tror
man pa iden sa far man da ocksa sponsring till att da spinna vidare
pa det. Vad var nu din fraga?

1.46.

147. Hur ni hanterar teknisk forindring?

Precis, det ér ju ett arbete, till den hir da h22 satsningen s har
man ju da anstéllt 2 stycken innovationsstrateger och de dr ute i
alla forvaltningar och pratar om innovation, man jobbar mycket
med det. vi har ju ocksa var, kommunaccelrator HBG works, dér
man har mdjlighet att komma dit med en ide, det finns ett team
som kan emot iden, forvalta iden och dven kora en designsprint.
Sen ir det ju en jitteresa nédr det kommer till teknik och

1.48. innovation. vi behover frigéra resurser for att vara ute och prata
md de olika Forvaltningar kring det hir. Nir det kommer till 10T,
sa har jag ju fatt skapa ett IoT forum dér representanter fran varje
forvaltning triffas varannan manad och med lite olika agendor,
nista gang kommer det nog bli ren workshop, vi véljer ut en eller
tva. Forvaltningar dédr dem far lyfta sina behov och vi tillsammans
tittar pa alternativa I6sningar. Den stora resan dr
fordndringsledning
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1.49.

Kénner du att detta har paverkat beslutet att skaffa en IoT
plattform?

1.50.

TC-
MS+

Nej, man har haft en instillning langt innan jag borjade att IoT har
varit nagot vi ska satsa pa och vi vill ligga langt fram nir det
kommer till digitalisering. Den har nog redan funnits dir redan
innan jag kom in.

1.51.

Hur lang tid tog ungefir processen fran att man borjade
prata IoT till att man sa nu kor vi? hur langt var spannet
mellan tummen och pekfingret.

1.52.

Jag har dalig koll pa innan jag kom in hir, man har ju testat lite
olika plattformar och POCcat, men ingen har ju haft den rollen jag
har med att bara fokusera pa IoT. Men det tog vil 3-3,5 méanader
innan vi sa att vi kor pa Yggio efter jag kom in. SA det gick
vildigt snabbt, lite presentation, for och nackdelar, var &r bra och
daligt med Yggio kopplat till City as a plattform ocksa, och dem
bitarna. Men vi gick snabbt fran ide till beslut. Jag vill lyfta upp
just, kopplat till Yggio, avtalet med 6resundskraft dr ju skrivet sa
att inte bara Helsingborgs stad inte enbart far nyttja plattformen,
utan vi har ju nagot som kallas familjen Helsingborg som &r med,
jag tror 14 kommuner som ingar, ddar dem ocksa har mojlighet att
utnyttja plattformen, och oresundskraft hr mojlighet att silja
tjansten till ndrliggande kommuner utanfér familjen Helsingborg
och dven tillhandahalla den till privata aktorer.

1.53.

Ni ligger verkligen i framkant med mycket av detta. Hade ni
innan IoT plattformarna, hade ni en IOT arkitektur som var
skalbar?

1.54.

N4, det har inte funnits. Eller bada jag och nej, niar det kommer till
LORA tekniken sa ja, men inte till 6vrig teknik.

1.55.

Var det nagot som paverkade beslutet att skaffa IoT
plattformen?

1.56.

10+

Absolut. Absolut, just det dér att inte vara last till en teknik. Vi ser
ju mycket smarta hemmet, som vi hade kunnat implementera pa
vardboenden sa dr det ju ofta C-wave och CP tekniken som
kommer in, och det har vi inte kunnat jobba med tidigare. Jag
skulle inte vilja sdga att vi inte hade kunnat jobba med de
teknikerna, men da hade det ju varit i de hér silona dér vi hade
kopt in ett // [system] for specifik applikation

1.57.

IoT plattformen snarare tiinde en gnista for en bittre IoT
arkitektur én tvirt om?

1.58.

Ja, absolut.

1.59.

Ni hade iven erfarenheter av IoT plattformar tidigare sa du?

1.60.

Man hade provat nagra stycken, jag vagar inte sdga hur manga,
det var innan min tid, men det roliga @r ju. // Vi har ett ramavtal
med ATEA dér dem i det avtalet, supportar med IoT men
personen som var deras, var kontaktperson, eller drev detta via
ATEA, dr han som bdrjat nu pa staden. Han har vildigt bra
kunskap om plattformar och dven leverantorer av olika sensorer.

1.61.

Den tidigare nivan, skulle du skatta den som lag, mellan eller
hog? Angaende IoT plattformar inom organisation?
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1.62.

Lag, den ir inte jattehog idag heller.

1.63.

Men hur har ni jobbat kring att frimja detta?

1.64.

Kring IoT Plattformar?

1.65.

Ja

1.66.

Nu tror jag det blir lite léttare, nu City As a Platform har ju malet
med fiware, som vi har, sa &r det ju inte sa manga kvar. Och vi //
tittar ju mycket pa det hir// vad heter det, nédrheten till leverantor,
mojligheten till snabba férdndringar, implementationer // jag
skulle inte vilja sdga vi har en 6vergripande helhetssyn pa
overgripande plattformar, for och nackdelar, jag skulle sédga vilj
en, kor fullt ut och var beredd pa att man kanske far vinda, men
just nu borjat i riktig skala. Man har poccat for lange och jag
tycker det &r trakigt. Man vet att de hér olika grejerna funkar, och
nédr man &r klar med poccen sa har man ingen tanke bakom
liksom, vad ir affirsnyttan bakom, vad dr det man 16ser?

1.67.

Langsiktighet i det man har kort ut?

1.68.

Ja

1.69.

Hur ér smart city funktionen eller avdelningen strukturerad?
Det ar du, hur stor skulle du siga att smart city funktionen ér,
for ni kanske inte har en hel avdelning for det?

1.70.

Nej, den dr inte str. Om vi sdger sa, plattformskunskapen ligger
hos Oresundskraft som ir tva eller tre, sen #r det jag som
produktigare, och Andreas som kom in nu, mer teknisk lagd men
dven generalist, hitta affarsnytta, prata med Forvaltningar och sen
har vi en eldsjil pa var stadsbyggnadsforvaltning som har varit
med drivit manga av de hér IoT initiativen inom staden, bland
annat de har livbojarna som dr uppkopplade. Sa nu blir det storre
och storre. Men vi har ju inte haft en riktig struktur. Vi har ju
nagra steg kvar efter vi implementerat Yggio, Datalagringen, hur
vi hanterar den, till var och en som har access och rittigheterna,
sen dr det ju egentligen att beskriva hela flodet fran ide, vem tar
emot iden, vem forvaltar den, vem bestéller grejer, vem sétter upp
grejorna och vem driftar det. Dir &r staden olika uppbyggd, om vi
ser pa stadsbyggnadsforvaltningen, sa ser vi ju att nar vil
sensorerna ir uppsatta sa driftar de sjdlva medan gar man till skola
och fritidsforvaltningen sé far man inte det svaret. Sa det &r en
resa att bygga upp en hel struktur och organisation och arbetssitt
kring detta.

1.71.

Har ni stora mojligheter att ta egna beslut i de rollerna ni har,
eller krivs det godkénnande fran 6vriga instanser? Hur dr
forhallande till andra funktioner, hur autonomt ar smart city
funktionen?

1.72.

Vi dr vildigt. // Vad ska man séga. // Iallafall
digitalseringsfunktionen bygger vildigt mycket pa att man litar pa
de rollerna man har tillsatt, att man ofta far igenom det, har man
en logisk bakgrund till det man presenterar och skulle vilja gora sa
tas beslutet pa 14g niva, det behover inte upp och vinda. Det &r
tanken i Helsingborgs stad. Man ska inte behdva involvera de
hoga cheferna utan beslut ska kunna tas pa 1ag niva.
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Hur sker samordning mellan IT och
digitialseringsavdelningar i forhallande till tex
stadsbyggnadskontoret och de mer operativa avledningarna?
Finns det nagon koorderinad integration mellan dessa som ér
vil rotad i kulturen och som man har arbetat for att framja
inom organisationen.

1.73.

Vi har ju [oT forumet. Egentligen ir det ju bara
stadslednignsforvaltningen och stadsbyggnadsforvaltningen som
har tittat pa IoT innan. Nu har vi ingangar pa de andra
forvaltningarna. Vi har ju en véldigt tit dialog med
stadsbyggnadsforvaltningen dér vi triffas en timme varannan
vecka och uppdaterar varandra. Det dr inte bara [oT utan allt kring
ny teknik eller innovation och de bitarna dér vi delar och sprider
utanfor, 1 det hela.

1.74.

1.75. Fanns forumet innan ni beslutade att skaffa plattformen?

Vad jag hort har ett forum funnits, hur ofta man kort det eller
vilka som suttit med vagar jag inte svara pa. Personen som
ansvarade jobbar inte pa staden ldngre men jag tror det var i
mindre skala @n nu.

1.76.

Tror du att den hiir typen av forum har influerat beslutet att

1.77. skaffa en IoT plattform?

MS- N det tror jag inte. Nér vi hade starten och kickoff i forumet hade
vi redan tagit beslutet att vi behdvde ha en bredare plattform som
kunde prata med andra tekniker och dér vi enkelt kunde komma in
med nya senser.

1.78.

Hur stodjer ledningsfunktionerna initiativ for att kunna driva
de hir projekten? Du sa att det fanns ett mindset om att man
1.79. ska kunna ta beslut forhallandevis autonomt i sina
projektomraden och kompetens. Hur ir detta stottat
uppifran?

Jag tror, det jag ser i Helsingborg &r att dnda uppifran politiken, vi
har en kommunordforande som &r vildigt drivna nér det kommer
till teknik och att vi ska ligga i fronten. Sedan har vi stadsdirektor
som inte bara dr chef 6ver de olika forvaltningarna och de
kommunala bolagen, vilket gor att beslutsmojligheterna dr mycket
enklare, som ocksa driver for att vi ska ligga i fronten for allt ting,
han gick ut och pekade med hela handen att Helsingborg ocksa
ska jobba med Al ocksa nu. Jag tror ocksa att det dr en unik grej,
med det ledarskapet gar det snabbare, allt behdver inte upp och
vinda, det kan ta beslut pa ldgre niva.

1.80.

Tror du detta har paverkat att man skaffat plattformen

1.81. sapass tidigt?

MS+ Ja det tror jag. Man har ju visionen om att vara en av de mest

1.82. innovativa stiderna 2022, sa det skulle jag vilja séiga.

1.83. Har ni en skalbar IoT vision for smart city initiativen?

// Bade ja och // nej, inte en langsiktigt. Jag tror just det hér, nér vi
fatt allt pa plats och hur processen se hur ut, de bitarna. Sedan
behover vi titta pa just affarsnyttan pa det hela, och jag tror det dr
darfor IOT inte har kommit sa langt. Man poccar lite men har inte

1.84.
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tittat pa vilka behov man I6ser och vad man far ut pa det hela. Jag
tror det dr vildigt svart att enbart driva pa IOT med sensor data,
utan maste kombineras med andra grejer for att 16sa och bygga
den smarta staden.

Tror du detta har paverkat beslutet att skaffa plattformen? I
1.85. och med att man inte haft en langsiktig vision tidigare, tror du
det har paverkat?

MS+ Ja det tror jag. Nir man vil, jag tror att nir man implementerar
storskaligt sa kommer de hir idéerna och man kan borja diskutera
strategi och vision pa ldngre sikt. K6r man bara lite poccar sa ér
det ingen som tittat pa detta.

1.86.

Jamfor man med andra stidar, ér storleken pa projektet med

1.87. IoT plattformen i antalet involverade, fler eller firre?

Jag tror vi dr lite fler, vi dr fler @n Lund tror jag och Malmé har
haft svart att tillsétta personal. men vi har en bra dialog med

1.88. Malmo lund kring IoT. niéista vecka sitter i designsprint med dem
pa torsdag for att bygga en POC inom IoT. Samarbetet inom IoT i
region Skéne dr vildigt bra.

Tror ni detta har paverkat beslutet att skaffa en IoT

1.89. plattform, just att ni ér flera om ir involverade i detta?
FS+ Ja det tror jag. Och att det finns driv. Det 4r som sagt vissa
1.90. nyckelpersoner som banat vig for detta och visat vad detta kan
gora och vilken nytta de har haft
1.91. Har det varit individer som drivit idéerna generellt, som inte

tvunget har ett formellt ansvar over detta?

1.92. Precis

1.93 Tror du att utan dessa personerna, hade ni fortfarande tagit
T beslutet att skaffa en IoT plattform?

IL+ Nej, det tror faktiskt jag inte. Det stora use-caset, skriveriet och
medierna kom ju med det hiar med de uppkopplade livbojarna dér
man istéllet for att ligga tid, resurser, kostnader och
miljopaverkan att rondera de olika platserna x antal ganger,
istéllet kunde dka ut nidr man sag att livbojen inte var dér. Jag tror
det dr sadant man behover hitta inom organisationerna for att
komma vidare, med innovation, case med nytta som &r enkla att
forklara.

1.94.

Vad har ni for intressenter i forhéllande till IoT plattformen i
1.95. dagsliget? Oresundskraft, familjen Helsingborg, finns det fler
tydliga inkopplade intressenter, sk. stakeholders?

1.96. Det beror pA om man menar internt eller externt.

1.97. Bade och, interna och externa.

Jag ser ju nu att det inte bara dr digitaliseringsavdelningen som
mannar upp i innovationsarbetet, det &r mycket pa
arbetsmarknadsforvaltningen, vard och omsorg inte minst, de har
fatt in en jatteduktig kille som kollar pa hur man kan koppla upp
vardboenden och till och med, forhoppningsvis, fa loss journalen
dir man tvéttat bort personuppgifterna och kan koppla en hel del

1.98.
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sensordata till vilmaende och medicinering och de bitarna. Sa
vard och omsorg och skola fritid ligger ndrmst tillhanda.

1.99 Uttrycker de ett direkt eller indirekt behov att de vill ha IoT

plattformarna?
1.100. Ja
1.101. Aven innan ni skaffade den?
SP- Na. Men jag tror det inte dr kopplat till IoT plattformen, utan dr
1.102. kopplat till rekryteringen for att driva sin verksamhet framéat. Som

ser och har kunskap, kommer med kunskap kring teknik och har
ett mindset nér det kommer till innovation.

Om man ser pa branschen generellt, det finns manga privata
foretag som utvecklar losningar och kor sina egna smart city
1.103. projekt, som inte tvunget involverar kommunen eller nagot
sadant. Har dem uttryckt nagot stod eller forsokt underléitta
ert arbete?

Jag har for lite kunskap kring det, det vagar jag inte svara pa. Men
jag tror de som inte tédnker att man ska inte dela med sig av data
eller koppla upp sig, mot andra leverantorer, dem tror jag inte
finns om fem tio ar. Dér finns det &r koppling till den
Oppnadataplattformen vi dr uppkopplade till idag, som heter open
datasoft dir affirsmodellen bygger pa att man betalar for
méngden och storleken data man ldgger upp, och sedan far man
betala en gang till ndr man anviander datan. Sa dem har ju inte
forstatt att det funkar just nu, men fortsitter de med det sa
kommer de inte finnas om nagra ar.

1.104.

Utbudet av IoT plattformar, hur har deras kompetens och

1.105. mdojligheter att supporta, hur paverkar det?

Vi har ju tréffat Microsoft, och de &r ju véldigt inne pa att silja till
en. De har ju komplexa 16sningar, de dr duktiga och de funkar
men vet aldrig vad det kostar 1 slutdnda. Det dr ingen som kan
fraga vad de kostar i slutindan om man kdper det, utan man far
bara svaret att det beror pa hur man anvénder den och hur mycket
data. // Jag tror Microsoft kommer leva kvar och foretag kommer
anvinda dem, sd vad vi tittar pa dr open source mjukvara, sen
innebdr inte det att det &r free of charge, men det finns ofta en
vilja att utveckla eller hjdlpa en kund pa ett annat sétt &n de stora
drakarna.

1.106.

Har ni hort av er till plattformsleverantorerna eller har de

1.107. knackat pa er dorr?

Nir city as a platform startade sa bjod de in nagra leverantorer
som presenterade och sa kunde man, och fick méjlighet att

1.108. diskutera efterat. Sensative bjod vi in sjédlv. Foretag [ej horbart]
har sedan gatt ihop med Sensative, de var mycket pa att fa komma
och presentera deras grejer.

Tror du att deras drivkraft att na ut till er, har paverkat ert

1.109. beslut att skaffa IoT plattformen, inte just deras losning utan
pa ett mer generellt plan?
1.110. | II- N34, det tror jag inte. Den viljan eller tanken fanns redan innan.
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1111 vad tror du ir den viktigaste drivkraften bakom att man
T skaffar en IoT plattform
Ja, // min personliga bild dr att man borjar forstd vikten av tillgdng
1112 till data och da &r det ju all typ av data, vad man kan gora med den
T ndr man vil far kontroll pa det. Det skulle jag vilja sdga, data och
innovation, den tanken, vad det leder till dr det viktigaste.
1.113. Vad ir en den storsta utmaningen for IoT plattformen?
// Jag vet faktiskt inte. Det dr // ndr man vél har den pa plats, nir
1.114. behoven kommer in som ér lite unika, far vi den supporten och
viljan, vet vi inte i dagsldget?
1.115. Fran er som organisation eller er leverantor?
Leverantor, och inte enbart just vilja utan formaga, at om vi
1.116. kommer fran Lund, Malmo och Helsingborg med olika tankar, hur
dem [Leverantor av plattform] prioriterar och moter behoven.
Det var allt vi hade. Onskar du Ligga till ndgot som du tror vi
1.117. .
har missat?
N4, vi har nog varit inne pa det mesta hér. Jag brinner for, totalt,
1118 att fa bade vetskap och tillgang till hela stadens data, vad man kan
T gora med det, IoT ir ju en bit men kombinerar man det med all
annan data kan man gora nagot verkligt anviandbart.
1.119. Har du nagra fragor till oss?
N4, kul att ni skriver om detta. Man behdver ju synas pa
1.120. marknaden att man jobbar med detta och lyfta fram use-casen som
gor nytta med detta.
Onskar du korrekturliisa transkribering eller hur vi
1.121.
presenterar resultatet?
1.122. Nej, jag litar pa er.
1.123. Vill du ha en kopia av uppsatsen niir den ir klar?
1.124. Ja, tack.
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Appendix C — Interview Gothenburgs stad, R2

Bold: Interviewer
Normal: Respondent

Reference | Coding | Interview

- Gar det bra att spela in intervjun?

2.1. Ja

2.2, Onskar du vara anonym i den slutgiltiga rapporten

2.3. Nej det behover jag inte vara men det dr alltid bra att fa 1dsa genom
det i sadana fall.

24. Ja absolut, vi skickar dver en kopia pa transkriberingen av
intervjun sa kan du fa godkinna den, den kommer antagligen
imorgon.

2.5. Ja

2.6. vad ir ditt namn, arbetstitel och nuvarande roll

2.7. Ja mitt namn dr [namn] och jag &r IT strateg inom Goteborgs stad

intraservice, intraservice ar var IT drift- och
utvecklingsorganisation. Men egentligen &r jag i botten ekonom och
har tagit manga vigar for att bli teknisk IT strateg.

28. Okej, spinnande. Och i forhallande till Smart city och IoT, vad
ar din bakgrund och koppling?
2.9. Ja, i min forra anstéllning sa var jag tjinsteansvarig, jag var

ansvarig for utvecklingsomradena inom IT, samordna dem for att ta
vigen framat och da har jag hela tiden vidrnat om tva omraden, det
ena dr master- och metadata sa vi far ordning pa det. Den andra
delen dr att mojliggora [oT sammankopplat, sa vi far en City-
innovation plattform. IoT ensamt gor ju inte sa mycket.

2.10. Nej, precis. det dr ju manga sma delar som behovs for att fa
ihop en smart stad.
2.11. Ja. Vi har haft manga initiativ, vi dr en stor organisation och

forvaltningarna dr ganska sjélvstiandiga var stad. De har drivit i
olika hastigheter i olika omraden inom sina
verksamhetsspecialiteter.

2.12. Ar du aktiv del i nigra smart city initiativ som ni arbetar med
inom Goteborgs kommun just nu?
2.13. Jag koordinerar alla initiativen pa nagot sétt som jag har en chans

att komma in i. Jag utvecklar ingenting utan ser till att vi gar at
samma riktning.

2.14. Du har ett finger med i spelet pa det mesta da?
2.15. Ja.
2.16. Denna intervjun kommer vara uppdelad i fyra delar dér vi forst

gar genom hur ni arbetar med IoT plattform pa ett generellt
plan, sedan hur ni arbetar inom Goéteborgs kommun med
teknisk forindring, sedan organisatorisk och intern forindring
hur det paverkar teknisk adaption samt hur industrin och olika
stakeholders intresse av IoT plattformar influerar ert arbete.
Uppsatsen har fokus pa hur kommuner arbetar med IoT
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plattformar. Ni nimnde i mailet att ni planerar att skaffa en
IoT plattform som ér samkord med de andra city-projekten
som var storre. Skulle du kunna beskriva plattformen mer och
hur langt de ir gatt?

2.17.

Mellan tummen och pekfingret har det gétt olika fort hela tiden. Vi
har ju vetat egentligen under tva till tre ar att vi behover den har
typen av plattform men det blir ju sa att // det finns manga andra
projekt i en storstad som kriver resurser. Mer konstruktivt kan man
sdga att vi jobbat med fragan i mellan 6 och 9 manader fran att vi
startade upp och sa nu gor vi detta.

2.18.

Ni har tagit ett formellt beslut om att skaffa en IoT plattform
men idnnu inte implementerat den?

2.19.

Ja.

2.20.

Perfekt. I mailet nimnde du att den var mer omfattande, hur
omfattande ser du att den ir i slutindan och vad ér dess syfte.

2.21.

Omfattande, ddr menar jag att vi inte bara tar emot IoT fran sensor
som vi har kopplat upp, utan att vi 4ven kopplar upp mot externa
samarbetsparters. Nir det giller miljofragor kommer vi dven ta in
information fran SMHI om vider. Det finns utvecklade plattformar
inom fastighetsforvaltning som kanske redan &r pa plats och da
kopplar vi inte upp oss mot sensorer, utan mot den informationen
som finns i deras plattformar. Sa pa det sittet dr de mera
omfattande. Det ir inte enbart sensorer, utan att koppla upp mot
information som kan ge ett mervérde till den 6vriga informationen.

2.22.

En helhetsbild da?

2.23.

Ja

2.24.

Jiattebra. Vi kommer kalla denna plattformen for IoT plattform
under intervjun for enkelhetens skull, men syftar da pa det du
beskrev precis.

2.25.

Namnet City Innovation plattform &r hypeat for tillfillet och det &r
dér det hamnar sa smaningom.

2.26.

Om vi ser pa Goteborgs kommuns nuvarande tekniska
losningar, vilka utmaningar har ni mott for att hantera
kompabilitet mot de olika systemen inom de olika smart city
projekten ni genomfort?

2.27.

Vi har sett att nir vi far dessa initiativen till oss, interna initiativen
fran forvaltningar, miljoforvaltningen kor ett projekt med
miljomitningar till exempel. Da tittar dem pa olika typer av
komponenter. vi dr med i ett EU projekt som heter IRIS som pekar
pa att man ska anvinda sa mycket FiWare som mojligt for att
genomfora detta. Det finns ju mycket standarder runt detta och
eftersom vi har da ganska mycket pekpinnar mot att vi ska jobba
med FiWare sa har vi tagit fram en arkitekturellt ramverk runt hur
kan vi skapa oss denna plattformen med att anviinda FiWare
komponenter. FiWare i sig dr open source komponenter, och det &r
den delen vi dr minst vana att jobba mer. Vi koper ofta in storre
system dér vi har ett SLA [Service Level Agreement] kopplat till
leveranttren. Att jobba med Oppen killkod handlar ju mer om att
jobba med Communitys och det dr dér vi kiinner den storsta
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utmaningen i det hela. Om vi koper in ett system gar pa Microsoft
sa kanske vi kdper hardvara fran HP och koper ett OS fran
Microsoft och da en leverantér som levererar systemet och da har vi
tre olika SLA runt detta. Det giller likadant kanske i 6ppen killkod,
vi behover en hardvara och kanske kor vi detta pa en RedHat-
platform och sa behover vi ett SLA pa mjukvaran, och det dr
gentemot dessa Communitys som det blir ett nytt tink att jobba med
killkoden [6ppen killkod] om man inte dr van vid det sen tidigare.
En Community ger ju inget SLA, utan da maste vi skaffa oss
partners, det finns ju en i Lund som jobbar med Yggio, Sensative,
som jobbar med FiWare komponenter. Just runt driftsédkerheten ser
vi en utmaning. Det dr viktigt att jobba med standards, metadata, det
finns mycket standards och det ér ett problem.

2.28. Ja, vi kan limna data for det kommer i nista fraga. Men en
foljdfraga pa utmaningarna ni nimnde precis. Har de paverkat
ert beslut att skaffa den hiir plattformen?

2.29. Vi har inte skaffat en plattform &nnu, utan har jobbat med ett
ramverk som séger att sa hir ska den se ut. Nu gar vi ut och
diskuterar med leverantorerna om hur de kan leva upp till detta.

2.30. Jag ska omformulera mig, i beslutet att skaffa plattformen
menar vi, inte att faktiskt skaffa eller implementera den.

2.31. Jaha, ja.

2.32. Det var det jag syftade pa. Vi fokuserar pa punkten dér ni tog

beslutet att ni ska ha en plattform men det ir inte givet vilken
leverantor det ér. Den biten skippar for vi kan inte spa in i
framtiden, utan vi ser pa tiden upp till beslutet togs.

2.33. Beslutet ér ju taget efter att vi har da olika krav pa de olika
projekten, till exempel att vi ska kika efter FiWare sa mycket som
mojligt.

2.34. Har ni i dagsliiget en uniform eller standardiserad datastruktur
som ni arbetar med i denna typen av projekt.

2.35. Jag kan inte séga att vi har det inom IoT projektet da det dr for nytt.

Men inom andra delar sa jobbar vi med att sétta upp en typ av
master/metadata struktur. Men just inom IoT har vi inte borjat pa
det. Det ir inte [oT plattformen som beslutar Master data policy
utan MDM, Master data management.

2.36. Har det, att inte ha en struktur, paverkat beslutet att adaptera
en plattform?
2.37. 10- Nej, det dr en annan fraga. Utan informationsstrukturen &r ju ett

samarbete mellan oss, de olika verksamheterna. Till exempel Geo
data standard och sadant, sa pratar vi Geo data sa har vi
stadsbyggnadskontoret som har den dialogen nationellt sett med
flera.

2.38. Om man ser pa de smart city initiativen som tidigare har
genomfort och kan ses som klara eller implementerade, nér ni
arbetat med dem har ni planerat for intern och extern
kompabilitet pa liingre sikt? Till exempel for att koppla upp till
en plattform i framtiden?
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2.39. Jag ska inte sédga att vi genomfort en massa smart city projekt. Vi
har gjort en massa tester i smart city. Da har vi ju jobbat med
kompabilitetsfragan sa mycket vi har kunnat. Om vi har haft
mojlighet att paverka kompabilitetsmodellerna sa har vi ju gjort det.
Sen kan det ha levererats en sluten plattform till exempel, som vi
vill trappa av sa har den sin interna informationsstruktur som vi inte
kan paverka sa mycket. Inom fastighetsbranschen har vi ju redan en
uppsjo av IoT plattformar som i sig &r slutna och gor sin sak, till
exempel reglera virmen eller ventilationen i en byggnad. Om vi
behover kan vi ta in information fran sddana plattformar men vi
lagger oss inte i hur de fungerar idag internt. Det far specialisterna
gora, till exempel lokalforvaltningen.

2.40. Da det har korts ut olika proof of concepts och testprojekt, ir
det nagot som underliittat beslutet att skaffa en kommunal
storre plattform?

241. | TC+ Det har drivit pa, pa ett jittebra sétt. Alla dessa testerna har drivit pa

10+ den gemensamma plattformen pa ett bra sitt. Vi har behovt den hér
pekpinnen, "okej vi maste gora detta".
242, Om vi ser pa data genererat i olika smart city initiativ, hur ar
agarskapet kring data strukturerad i dagsliget?
2.43. Vi dr ganska tydliga med det i Goteborg. Varje verksamhet, alltsa

varje forvaltning eller bolag dger sin information fullt ut. Ska den
presenteras i en IoT plattform sé dr det den verksamheten, alltsa
forvaltningen, som bestimmer fullt ut 6ver sin data. vi ldgger ju ut
Oppen data, och dir dr det tydligt att varje forvaltning dger sin data.

2.44. Skulle du anse att det systemet ni har ir idag ar vil
strukturerat?

245. Ja

2.46. Och att ni har haft ett vilstrukturerat system, har det

underliittat beslutet att skaffa en storre plattform?

247. DO+ Ja // det har underlittat denna diskussionen, det har hela tiden
funnits en klarhet om vem som dger informationen, sa vi har ju
sluppit den diskussionen. Sa om vi tar informationen och lidgger den
centralt, sd dr det fortfarande verksamheten som dger den. Det har
underlittat var diskussion.

2.48. Vilka utmaningar identifierar du i forhallande till
datainsamling, -hantering och -sigarskap i forhallande till IoT
plattformar?

2.49. Den stora utmaningen dr standards. Vilka standards ska man

anvinda sig av. FiWare har en outvecklad, det finns ett flertal
standards inom andra omraden. Den standardiserade informationen
ar en stor utmaning. Det finns méanga goda viljor men man maste
sitta fram foten. Jag tycker egentligen att SKR ska ta tydligare
initiativ i de fragorna.

2.50. Och bristen pa standarder, har det influerat beslutet att skaffa
plattformen?
2.51. 10- Nej. Den fragan kommer vi alltid ha. Bristen pa standarden gor ju

att vi 1 Sverige kan samarbeta simre inom offentlig sektor. Det
problemet har vi alltid.
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2.52, Nir det kommer till integritet. Har ni i dagsliget ett skalbart
och funktionellt system som hanterar integritet i samband med
okad datainsamling.

2.53. Den som samlar in informationen, datafigaren dr ju ansvarig for
integritetsfragorna. vi har ett utvecklat regelverk inom detta. Sedan
kommer det ta tid innan det fungerar smaértfritt, s man verkligen
vet vart gransen ska ga. Det finns en // syn pa att man bara ska
samla in sadan data som man direkt har nytta av. Och // att vi inte
far samla in data som vi kan ha nytta av i ett senare ldge, dr en fraga
vi far hantera en del.

2.54. Sa det nuvarande systemet ir inte skalbart?
2.55. Jo det é'i.r skalbart, men vi har inte arbetat in det tillrickligt bara.
2.56. OKkej. Ar detta nagot som har setts som ett hinder for att skaffa

en plattform?

257. |DO- | Nej.

2.58. Pa ett generellt plan, hur arbetar ni med teknisk fordndring och
digitalisering?
2.59. Pa ett generellt plan, det dr som sa att ansvaret for digitalisering

héller pa att flyttas fran intraservice till stadsledningskontoret. Det
ligger lite och véntar dér. Generellt sett har vi ett program som
giller for digitalisering for staden, dnnu giller detta. Goteborg
jobbar med storre program som handlar om detta, dér finns en viss
tydlighet och féardriktning i dessa delarna. sedan &r program kanske
ofta pa en dvergripande niva, och det giller sedan att konkretisera
det och gora det tydligare for den som har uppdraget.

2.60. Att ni har detta, har det paverkat beslutet att adaptera en
plattform?

261. | TC+ Ja pa lang sikt. Det tidigare programmet var mer differentierat i
mindre omraden. Tillsammans pekar de mot en city innovation
plattform.

2.62. Nir det kommer till IoT arkitektur, hade ni en IoT arkitektur
som var fungerande och iven skalbar i dagsliget?

2.63. Vi har ju tagit fram ett arkitekturellt ramverk som har blivit klart i

dagarna som &r ute pa remiss hos forvaltningarna och bolagen. Vi
har inte haft ett arkitekturellt ramverk tidigare, men nu har vi ett
som vi ska folja och anvinda i dessa fragor.

2.64. Att ni inte hade detta fran borjan, var detta nagot som ni ansag
vara en utmaning for beslutet att adaptera en plattform?
2.65. TC+ Ja, det dr ndgot man maste ha om man ska gora en plattform. Man

maste ha det arkitekturella, eftersom det handlar mycket om IT
sikerhet, format, vilka barare man har av informationen och vilka
olika uppkopplingar. Sa far att skaffa en san hér plattform sa ska
man ett sadant ramverk. Man kan kopa ett direkt fran hyllan om
man vill, men man maste dnda tinka 6ver de hir fragorna.

2.66. Ni har byggt ert [ramverk] internt? Har ni tidigare kunskap om
IoT plattformar och arbetet med dem inom kommunen? Du
nimnde det kort tidigare men om du kan utveckla det?
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2.67.

Intraservice har ju inte haft sa mycket erfarenhet av detta, utan de
verksamheter som till exempel lokalforvaltare och energibolaget
och likande, som har sett en stor verksamhetsnytta i en lokal [oT
plattform har skaffat sidana tidigare. Daremot har de ju kvar sin
egen information for att utveckla sin egen verksamhet. Det vi
behdver gora mer dr att dela med oss av den, sa andra kan ha nytta
av den. Miljoforvaltningen &r ju viéldigt intresserade av vart finns
trafiken i staden.

2.68.

Hur har ni arbetat pa intraservice for att skaffa den
nodvindiga kunskapen som krivs, for IoT plattformar?

2.69.

Ja, vi har ju gjort den arkitekturella genomlysningen och da har vi
lart oss vildigt mycket. Vi har haft en konsult som gjort ett bra jobb
och pekat pa delarna vi behover utveckla. En IoT plattform i sig dr
inte mer komplicerat &n ett annat IT system men det dr de andra
sakerna.

2.70.

Det dr komponenterna kring plattformen som &r utmaningen,
och inte plattformen i sig?

2.71.

Ja.

2.72.

Hur samordnar Goteborgs kommun, integration och
koordinering mellan IT avdelningar och operationella
avdelningar som forvaltningarna i allmiinhet?

2.73.

Det dr i tva olika sitt. Nar det géller IT och operationella sa har man
ett internt SLA. Man jobbar med detta utifran de vanliga delarna
som sédger att nu har vi daliga svarstider, da far kommunikation ga
in och kolla pa det. Nir det géller nyutveckling och
verksamhetsutveckling sa sker detta genom olika typer av forum.
Hur vi utvecklar de kommungemensamma interna tjansterna. Dir
har vi forumen didr man far nominera foréndringar och utvecklingar.
Ar det en organisation som bara har sitt eget system som till
exempel stadsbyggnadskontoret, sa dger dem hela sin
fordandringsorganisation. daremot har de ett avtal med oss om att
servern ska fungera si och sa, hur servicefonster dr och liknande. Da
ir intraservice bara en driftorganisation.

2.74.

Hur inkluderar detta dig och ditt arbete for koordineringen
mellan avdelningarna?

2.75.

Ja. // Detta sittet att hittills har vi haft detta uppsatt i olika projekt
och lite 16sare sammansatta grupper. Vi har pratat med varandra om
dessa fragorna och vi kommer nu formalisera och sitta ett mer
tydligt projekt som ska jobba med detta. Tidigare har det varit mer
informellt. Nu // kommer vi ga vidare att formalisera det pa ett
annat sitt eftersom vi kommer ga in och ta in de i tjénsteplanerna,
som vi kallar det. Att arbeta med de kommungemensamma
tjansterna. Det kommer att ta ett-tva ar.

2.76.

Att det dr oformaliserat tidigare, var det nagot som paverkade
beslutet att skaffa en IoT plattform?

2.77.

//'V1 har ju alltid vetat att vi behover denna typen av plattform. Det
ar ju mer, att i min gamla roll som tjdnsteansvarig sa lade jag in att
vi skulle skaffa en plattform. Nu har jag egentligen tagit steget at
sidan och borjat jobba med att skaffa plattformen. Vi har gatt den
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formella vigen att ga det via tjansteplanerna for hela G6teborgs

stad.

2.78. Pa vilket sitt far ni stod att drive de olika interna projekten och
hur stods de olika initiativen som tas?

2.79. Detta formaliseras och stods av de tjinsteforumen som vi har. Detta

kommer hamna inom ett tjansteforum och det kommer smorjas,
utvecklas och stodjas. // Supportas och foljas upp inom de olika

tjdnsteforumen.

2.80. Det ir ett vilrotat arbetssétt?

2.81. Ja

2.82. Att ni har haft ett arbetssitt for detta, har det paverkat beslutet
att skaffa plattformen?

2.83. MS- Nej. Plattformen 4r inforskaffad efter ett behov. Sedan placeras den
inom ett visst tjinsteomrade.

2.84. Har Goteborgs kommun en IoT-vision for smart city
initiativen?

2.85. Ja, det finns en vision. Jag har den inte huvudet rakt av. Det finns
sédkert ett program for e-samhille // for digitalisering dér det finns
med.

2.86. Foljdfragan dr om ni kiinner att detta underléittade beslutet att

adaptera plattformen?

2.87. MS+ Det underléttar malet for det utvecklingsuppdraget vi har. Det kan
ju tydligare peka pa hur malet ser ut.

2.88. Funktionen som arbetar med dig och plattformen, ir det fler
fran andra forvaltningar som #r involverade utover
intraservice?

2.89. I dagsldget har vi tagit in krav fran méanga forvaltningar och bolag

men det har varit intraservice som har jobbat med att ta fram det
arkitekturella ramverket.

2.90. Skulle du siiga att intraservice dr autonomt och har méjlighet
att ta mycket egna beslut inom dessa fragorna?

291. Ja vi skulle kunna ta egna beslut, men jag skulle inte beslut som gar
emot kravstillarna. For da har de ingen nytta av detta.

292, Hur manga ér ni pa ett ungefir som arbetar som arbetar med
plattformsfragan?

2.93. Tre stycken har jobbat med den hittills mer kontinuerligt. Men det
finns ju manga intressenter som har bidragit med olika synvinklar.

2.94. Om vi da dven tinker pa dem, mer engagerade intressenter som

jobbar med plattformen, hur manga ir ni da? Som éven ir
drivande och har ett kraftigt engagemang for det.

2.95. I varierande grad &r det ett tiotal mer aktiva intressenter.

2.96. Jamfort med andra stider, skulle du séga att ni ar fler eller
farre i denna gruppen med aktivt intresserade som ér
involverande?

2.97. det vet jag inte. Jag har inte jobbat med de andra stdderna sa jag kan

sia om det. Jag har haft lite diskussioner med Stockholm och
upplever att de ar fler inom detta omradet.

2.98. Upplever du att er funktion ir mer formell eller informell?
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2.99. /I Avdelningen ér informell men uppdraget dr formellt.

2.100. Skulle du siiga att storleken pa hur manga som ir aktivt
engagerade, har paverkat beslutet att skaffa en plattform?

2.101. | FS- Nej. Det handlar om att sitta upp en rimlig arbetsorganisation.

2.102. Finns det individer och enskilt anstillda som driver idéerna

kring koncepten av smart city och IoT plattformar, som inte
nodvindigtvis har en formell chefsposition?

2.103. Ja det finns inom forvaltningar och bolag, méanga tydliga // individer
som driver detta pa ett bra sitt framat.

2.104. Har deras niirvaro paverkat beslutet att skaffa en plattform?

2.105. | IL+ Ja, det dr dem som drivit pa detta. Utan intressenter gor vi inte detta.

2.106. Vilka intressenter har ni i dagsliget i forhallande till
plattformen?

2.107. Det finns tva typer av intressenter. De som arbetar med mer

tekniska verksamheter som trafik, stadsbyggnad och liknande. De
ligger ganska langt fram i sina tankrar runt detta, da det finns manga
projekt runt det. De intressenter som inte har kommit sa langt, ar
egentligen vara storsta verksamheter, vard och omsorg samt skola.
De har mycket IoT i sig pa ett sétt, men de vill driva detta, de vill ha
mer teknisk végledning och hjilp att definiera upp tekniken sa de
kan upphandla typer av hjidlpmedel sa de kan hjélpa ménniskor.

2.108. Sa det finns dem som vill ha plattformen och de som vill ha
effekten av plattformen?
2.109. Ja det finns dem som vill ha effekten ocksa. Det finns ju dem som

vill ha plattformen mer konkret, detta vill vi gora i plattformen
medan det finns dem vill ha hjdlp med sjdlva kravstillningen pa
plattformen utifran sina egna initiativ. Det d&r mycket vard och
omsorg som vill kunna ha hjilp att definiera tekniken sa de kan
utveckla sina verksamheter.

2.110. Bade ett direkt och indirekt intresse av plattformen?
2.111. Ja, de ir i olika mognadsgrad.
2.112. Av de som har direkt intresse av plattformen och har uttryckt

det, har det paverkat beslutet att skaffa en plattform?

2.113. | SP+ Ja.// Som jag sdger. Utan deras direkt papekande hade vi inte gjort
det. Hade det bara funnits en 6nskan om végledning och diskutera
teknik sa hade det tagit ldangre tid.

2.114. Om man ser pa den externa branschen och industrin kring IoT
plattformar och smart city losningar. Kénner ni ett stod fran
den och da i form av att industrin erbjuder omfattande support
for smart city projekt, bade befintliga och potentiella
leverantorer.

2.115. Jag vet inte fullt ut detta. // Utan jag kan siiga att samarbete med
ndringslivet gors genom olika forskningsinstitut. Vi dr med i olika
EU och nationella projekt. Ofta gors det genom forskningsinstitut,
som vi har samarbete med néringslivet.

2.116. Har de hir forskningsprojekten paverkat att skaffa en
plattform?
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2.117. Nja. // Ja det har det gjort delvis. Det &r ju inte forskningsprojekten i
sig, instituten som paverkar utan de verksamheter och forvaltningar
som deltar i projekten som driver detta.

2.118. Sa det kommer mer inifran och inte lika tydligt utifran?

2.119. | 1I- Ja.

2.120. Till din vetskap, idr det andra kommuner och foretag som
kommit lingre i deras arbete med att skaffa IoT plattformar?

2.121. // Jag hade kontakt med Stockholm tidigare och de holl pa med

upphandling av en IoT plattform och det &r det jag kédnner till.
Linkopings tekniska bolag har jobbat en del med detta. Det dr dem
jag kénner till tydligare for att vi pratar i andra sammanhang.

2,122, Kéanner du att den generella utvecklingen inom IoT plattformar
i smart city branschen har influerat ert beslut att ocksa skaffa
en plattform?

2.123. | II+ Ja det har det, vi skaffar ju en plattform for att effektivisera var
verksamhet. Vi skaffar ju inte en plattform for att, utan for att
verksamheten maste se att vi har en stor nytta av det. Att
effektivisera var verksamhet dr ju det som driver detta.

2.124. vad skulle du anse ér den viktigaste drivkraften for IoT
plattformar inom Goéteborgs kommun?

2.125. Den viktigaste drivkraften ir att vi ser effektiviseringspotential.

2.126. Vad ér den storsta utmaningen med att driva de hir initiativen
for IoT plattformar?

2.127. Standards. Jag kommer in pa det hela tiden, informationsstandards.

2.128. Detta vara alla de fragorna vi hade till dig. Har du nagot du vill
lagga till som vi har missat?

2.129. Nej. Vi kan ju se vad ni har skrivit ihop, sa far man smilta det lite.

Aterkom med fler fragor om ni stoter pa problem. En viktig del av
det hela som ni ska tdnka pa &r att vi ska samla ihop data och

information for att effektivisera var verksamhet och gora analys av
det hela. Annars ska vi inte samla ihop det [data och information].

2.130. Har du andra fragor till oss?

2.131. N4, men jag aterkommer géirna. Eller jo, vad &r rubriken pa ert
arbete?

2.132. Rubriken ir adaption av IoT plattformar i svenska kommuners
smart city initiativ.

2.133. Okej, ja men da fick du ihop alltihopa.

2.134. Det ir ju en forhallandevis ny teknik som kan ha mycket

samhillsnytta men &r fa kommuner som gatt vidare med detta
och tagit ett beslut att skaffa detta. Och dnnu firre som valt att
implementera det utover testprojekt.

2.135. Men det ir ju s, kommuner har en verksamhet med mycket vard,
omsorg och skola som egentligen dr personinformation. Det &r svart
att gora loT av det, och man far ga forsiktigt fram.

2.136. Ja det dr mycket kénsliga data att ta hiinsyn till och man maste
fa det ritt.

2.137. Ja, man maste fa det ritt. Denna kénsliga data kan ju fa stora
effekter.
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2.138. Ja. Vi tackar for dina svar, de kommer vara vildigt anvindbart
for oss. Vi skickar transkriberingen sa du kan kiinna att du ar
ritt citerad sa att siga.

2.139. Inga problem jag hjélper girna till

2.140. Vi skickar dven ut den fiardiga uppsatsen nér den ér klar sa du
kan ta del av resultatet.

2.141. Jéttebra.

2.142. Vi aterkommer som sagt med en transkribering till dig.

2.143. Ja. Hor gidrna av er om ni har fragor och sa vi kan bolla idéer. Vi har
lang erfarenhet av detta sa vi kan ju undvika fallgropar.

2.144. Tack sa mycket. Du far ha en fortsatt trevlig onsdag!

2.145. detsamma, lycka till. Hejda!

2.146. Tackar, hejda!
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Appendix D — Interview Stockholms stad, R3

Bold: Interviewer
Normal: Respondent

Reference | Coding | Interivew

3.1. Vad har du for roll inom Stockholm stad

3.2. Jag jobbar som ledare for programmet Stockholm som smart och
uppkopplad stad.

3.3. Vad ér din yrkesverksamma bakgrund i forhallande till smart
city och framforallt IOT plattformar?

34. Den dr ganska begriansad som sa att jag inte dr tekniker, jag dr en

generalist och har utbildat mig som mellanstadielédrare och har
jobbat de senaste 20 aren med digitalisering inom skolvirlden. I
den rollen som projektledare i manga delar och for tva ar sen sokte
man personer som ville jobba med Stockholm som smart stad och
da ansokte jag mig ett sant jobb och fick da ett Gvergripande ansvar
for staden att arbeta med i dem hér fragorna.

3.5. Lite kort, vilka smart cityinitiativ 4r du delaktig i som héinder i
Stockholm?
3.6. Om man tittar Gvergripande sa &r jag programledare for

programmet, smart stad som bestar av fem olika projekt. Sen sa &r
vi ocksa med i det som &r city as a plattform och det handlar om att
se hur man kan hantera datasitt pa ett gemensamt sitt for olika
stader. Att vi kan ta fram nagot som kan finnas for flera stidder sa
att man inte behover finna hjulet varenda gang man ska
implementera nagot nytt. Det dr dem delarna, sedan &r jag ocksa
med i det nordiska nitet som bestar utav ett 20-tal nordiska lander
som ingar i det arbetet.

3.7. Kan du beskriva vilken typ av Iot platform ni har att adoptera,
och i vilken skala och syfte den ska ha.
3.8. Lite knepigt att besvara, om jag istéllet borjar med att beskriva

Overgripande vart vi star sa kan vi vl sdga att Stockholm Stad
antog en strategi for Stockholm som uppkopplad stad 2017, april. I
november 2017 paborjade vi da arbetet med att realisera den
strategin. Strategins kérna bestar ju assa av att utveckla staden, eller
att man med digitalisering och ny teknik ska gora livet enklare for
minniskorna som bor verkar och lever i staden, och dven skapa det
bésta klimatet for foretagande. Det dr kdrnpunkten och strategins
malbild. Man ska gora det hédr med hjilp av digitalisering,
uppkoppling eller innovation uppkoppling och 6ppna data. Det &r
dem tre leden, orden och strategin den bygger pa den vision som
Stockholm har om en mojligheternas stad 2040. Det ér
grundtanken, i den hir strategin sa dr det da tydligt formulerat att vi
ska skapa dem tekniska forutsittningarna for att kunna arbeta med
smarta 16sningar, innovation och da pratar vi om IOT, det &r ju det
vi tdnker pa nér vi ndmner dem hir sakerna. Och i det ldget &r alltsa
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ett projekt som vi arbetar med heter da tekniska forutséttningar och
syftet med det projektet dr att ta fram en malarkitektur for hur vi
ska hantera IOT, men dven att upphandla en IOT plattform. Sedan
har vi ett parallellt projekt som handlar om hur vi ska hantera
Oppna och delade data. Dar vi skiljer pa vem som helst som kan ta
del av externt, dér vi pratar om delade data da pratar vi om inom
Stockholms stad. Och det dr dem da tekniska projekten, sen sa har
vi tre stycken prioriterade verksamhetsprojekt som har haft en
uppgift att stélla krav pa hur vi ska arbeta med en iot plattform,
eller en inspel pa det, och det ena handlar om smart belysning och
det handlar om att effektivisera belysningen i Stockholm stad, dér
vi har paborjat arbetet med att byta ut 180 lyckstolpar i Spanga
Tensta, forse dem med LED belysning och i nista steg sitta pa
rorelsesensor pa dem sa att man kan ha en nérvarostyrd belysning.
Vi har ocksa ett projekt som heter "Smart trafikstyrning" ddr man
testar olika végar for att fa ett béttre flyt av trafiken i Stockholm. Vi
har en ambition av att prova multifunktionssensorer pa ett stille, vi
har testat virmekameror for att mita trafikflodet pa ett annat stille,
vi har anvint oss av mobildata for att fa ett battre flode i trafiken.
Dir har vi gjort ett antal tester dér vi har ténkt att skala upp dem
testerna. Sen har vi ett projekt som heter smarta 1as, men efter ett
tag insag vi att det projektet inte kommer i dagslédget att kunna
hanteras av en IOT plattform. Tekniken dr inte fardig ute pa
marknaden sa att vi kunde hantera det. Vi kommer i alla fall
upphandla digitala 1as for dldreomsorgen, sa dér har du scopet for
vad vi gor totalt sitt.

39.

Du sa att det var 2017 som ni borjade med det hir sa man kan
sidga att den hir processen som har lett till beslutet for att
skaffa en plattform har ungefir tagit 3 ar.

3.10.

Nej det har nog inte gjort, det var ganska tydligt i beslutet fran
borjan att det var en utav dem delarna som var tvunget att
upphandla @ven om vi da inte pratade om IOT plattformar. Da
pratade man snarare om plattformar som kan hantera big data. Det
har blivit en forskjutning i hur man beskriver dem hir delarna i dag.

3.11.

Om jag forstar ritt sa ska plattformen binda samman bl.a.
belysningsprojektet och trafikprojektet?

3.12.

Vi kan vil sdga sahir att vi inser att vi dr i behov i en plattform, ja
vi upphandlar en plattform for att vi behover ldra oss och se hur
man kan anvinda en plattform. Vi kommer att upphandla en i liten
skala for att sen utveckla den successivt. Styrgruppen ville inte att
man skulle upphandla nagon komplett plattform som kan ha alla
olika former av funktioner utan vi, det dr ndgot vi maste ldra oss
successivt. Vi kommer att paborja arbetet med nagra sma fa
datastrommar for att integrera dem och se hur det kan integreras.
Det édr en lang process och det tar tag innan det kommer att
generera stora skillnader, men vi har dnda haft en diskussion om att
det dr viktigt att vi dr med i den hér resan. Vi viljer att inte gora
dem hir jatteupphandlingarna, vi tar det forsiktigt for att se vad
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hédnder om nagra ar, dr vi pa ritt spar? Gar det att upphandla eller
ska vi ga pa annat spar.

3.13. Hur hanterar ni teknisk forindring generellt inom
stockholmstad?
3.14. Det ér en jittefraga men hér dr den utmaningen vi har nir vi vil far

nagon plattform pa plats dr att kommunicera vad mojligheterna &r
med san hér plattform, och stédja andra verksamheter i hur dem
skulle kunna anvénda den. I Stockholm stad har vi 40-50
forvaltningar och bolag, med olika budget. Och nagra utav dem hér
bolagen eller forvaltningen sédger att det hir kan bli enorm
mojlighet for oss, medan andra inte riktigt forstar vad ska vi med
den till. Dem som ir valdigt pa och vill snabbt komma in i att
anvinda plattform det &r ju Stockholm vatten-avfall, som ser
mojligheten i att anvdnda IOT i manga utav deras processer i
staden, dven trafikkontoret ser mojlighet i att, pa ett snabbt sitt pa
fa begrepp om information om hur trafikflodet pa manga olika stt.

3.15. Finns det inom kommunledningssida en vision om teknisk
forandring och digitalisering eller liknande att ligga i framkant
med det?

3.16. Ja, det star ganska tydligt i strategin att det dr med hjélp utav

digitalisering och ny teknik som man ska forddla saker som plats.
Det ar alltsa inte bara pa egen organisation, utan det dr ocksa for att
dem medborgare som finns ute pa i vara olika //platser// som ska se
att det hér teknik som ska uppleva att det blir en mojligheternas
stad.

3.17. Hur har det paverkat beslutet att skaffa en plattform?

3.18. MS+ Det har vart det stodet vi har haft i strategin, att /kommunicera att
titta det dr det ni har strategibeslutet ni antog enligt KF
[kommunfullméktige 2017] nu arbetar vi med att realisera det.

3.19. Har nagon tidigare kunskap kring IOT plattformar?

3.20. |IO+ I staden har vi det pa olika sitt, vi har ju ett skolfastighetsbolag
som heter SISAB, och monterar alla skolfastigheter, alltsa skolor
och forskolor, kommunala skolor i Stockholm. Dem har i dagsléiget
en IOT plattform som dem anvinder for att styra olika formagor i
sina skolor. Det beslutet vi har tagit nu om att vi ska ha en
gemensam plattform for staden, den dr viktig att kommunicera sa
att inte olika forvaltningar eller bolag borjar upphandla egna saker.
For om vi sen ska dela information fran vara plattformar da det blir
det manga olika integrationer och det vi férsoker att undvika med
att upphandla en central plattform.

3.21. Har den kunskapen och erfarenheten kring IOT plattformar
sedan tidigare paverkat beslutet att inféra en kommunal
plattform?

3.22. Jag kan inte svara pa om det har paverkat beslutet. Det dr snarare sa

att strategin handlar om var ligger tekniken, hur vill vi utveckla
staden? vi vet ju att anviinda data dr framtiden och vi genom att
lyfta fram var interna data kan fatta bittre beslut och gora bittre
saker.
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3.23. Har ni sen innan en IT arkitektur som &r skalbar, som gar att
utvidga?
3.24. Det dr fragor jag &r vildigt osédker pa att sdga ritt saker. Fraga min

kollega mer tekniska fragor till honom. Det jag vill sidga &r att
parallellt med att vi &r med och upphandlar en IOT plattform sa har
vi ocksa arbetet med att ta fram en malarkitektur f6r IOT och jag
antar att det arbetet handlar ockséa om att integrera det med var
andra tekniska l6sningar i staden.

3.25.
Men det arbetet borjade efter att beslutet var taget?

3.26. Ja, det gjorde det. Det dr en viktig leverans av det projektet som
heter tekniska forutsittningar.

3.27. Nir beslutet togs, sag man det som ett hinder att det inte
existerade en arkitektur?

3.28. TC- Det tror jag inte, man foresatte att det blev en konsekvens av att
man har fattat ett beslut nu masta man titta pa det hér ocksa.

3.29. Givet era nuvarande tekniska losningar och systemen ni har,

vilka utmaningar har ni mott for att hantera kompabilitet
mellan olika SM initiativ och projekt?

3.30. Dir har vi olika utmaningar i framforallt dem tva projekten som
handlar om smart trafikstyrning och belysning, dér vi i vissa fall
har gamla system. Vi dr en stor stad, vi kan inte byta ut allting pa
en gang utan dir har man i viss del fatt anvinda sig av dldre
system, men dédr man ser att vissa saker haller vi pa att upphandla
framforallt nédr det géller nya styrsystem for belysning och
trafikstyrning. Det &r arbetet som pagar. Jag dr osdker pa att siga
om det dr helt beroende pa att vi upphandlar en plattform, det dr
snarare sadana saker som man hade behovt gora dnda. Men nu kan
vi alla fall ha en atanke att dem kan hantera IOT 16sningar ocksa.

3.31. Hur har dessa utmaningarna paverkar, eller reflekterat 6ver
att adoptera en 10T plattform?
332. | IO- I beslutet har vi nog inga, det tog vi ju. Men ddremot har det

paverkat varat sitt att jobba vidare med olika 16sningar. I strategin
sa beskriver vi da ett antal da tekniska forutsittningar for att arbeta
med IOT. Vi har pratat Bl.a. om att vi ska upphandla saker mot lért,
for att det ska vara mojligt att byta ut dem antigen om dem inte
fungerar eller om det &r sa att avtalen gar ut. Det hér 4r i vissa fall
ett nytt synsitt dir vi forr kunde upphandla en 16sning av ett foretag
dir vi kunde sédga "ni ska sékerstilla att vi har belysning inom det
hér omradet, eller sikerstilla att vi har trafiksignaler som fungerar",
men nu dr vi mera inne och petar i tekniken och siger att "foretagen
helst vill silja en produkt och som innehaller IoT funktioner"
medan vi maste forhélla oss till strategin och sdga att dem
funktionerna maste vi hantera i varan plattform och vi ska inte kopa
fardiga l6sningar hos er. Det dr dem utmaningar vi har idag i dem
olika projekten.
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3.33. Har ni dem tidiga faserna i smart city initiativ planerat for
inter-och extern kompabilitet inom dem?
3.34. Det dr en utav dem alla forutséttningarna att vi i dem mojliga

principer star det ocksa att vi inte ska upphandla
proprietérldsningar, utan vi ska upphandla saker som é&r skalbara
som kan utvecklas. Det &dr nagot vi maste forhalla oss till.

3.35. Har det underlittat beslutet att ga vidare med en plattform?

3.36. Inte beslutet utan det &r snarare sa att det dr ett forhallningssitt i
vart projekt hur vi ska arbeta enligt strategin. Och det vi kommer
att gora nu dr att vi kommer att gora en utvérdering utav hur vi har
arbetat och hur vi forhéller oss till strategin, och dar man kanske
kommer se da att vissa saker dr svart att forhalla sig till ddr vissa
saker kanske blir dyrare 4n att kopa 16sningar s som vi viljer nu
men att vi kan tjdna in pengarna nir vi tjinar integrationen nér det
kommer till delning av data.

3.37. Nir det kommer till data, hade ni en uniform eller
standardiserad struktur redan innan Stockholm stad.

3.38. Nej det har vi inte, det &r ett annat storre projekt som vi precis fatt
medel for att gora dér vi ska se Over stadens informationsarkitektur.

3.39. Har det paverkat beslutet av att skaffa IOT plattform?

340. | IO- Snarare s har IOT plattforms resonemanget paverkat att vi &r i

behov utav en. Fast det dr nagonting vi ocksa skulle behdva dven
om vi inte hade en IOT plattform. Ju mer vi anvédnder data desto
mer maste vi hantera pa rétt sétt och vi har vil upptickt manga
ganger att i en stor stad sa skulle vi kunna tjéna stora pengar pa att
ha en ensam struktur for det hér.

341. Nir det kommer till digarskap over data, hur ir det
strukturerat inom dem olika smart city initiativen ni har?
342. Det édr ocksa ett sant omrade vi har forstatt att vi behover bli valdigt

tydliga med att vi sitter ut en informationsigare att vi bestimmer
vem som dr informationséigare for den informationen som finns och
det dr ocksa ett arbete som pagar. Du lyfter méanga fragor som
manga andra stider maste se ver hur organisationen har varit och
vi har precis, man blir varsom om hur viktigt det 4r att hantera dem
pa ritt sitt och successivt arbeta med det.

3.43. Skulle du anse att den dgarskapets datastruktur ir
vélstrukturerad sa som den ir?
3.44. Nej, det édr den inte eftersom vi maste se 6ver hela den

organisationen. Den kanske ér vilstrukturerad for ett bolag och en
forvaltning, men en annan forvaltning har strukturen pa ett annat
sdtt som blir svart sen nidr man ska dela information.

3.45. Har du sett det som ett hinder for att adoptera en IOT
plattform?
346. | DO- Det har vi inte gjort, da skulle vi inte ha gjort det da ar det snarare

sa att for att kunna fa ut effekterna pa lang sikt maste vi se over det
hir arbetet.

—74-—




Adoption of IoT platforms Akpinar, Hofmann & Mansson

347. Vilka utmaningar identifierar du generellt i forhallande till
datainsamling, hantering och sgarskap i forhallande till IOT
plattformar?

348. Alla dem hir utmaningarna manga lyfter fram, framforallt att

sikerstilla att informationsklassning och informationssikerhet sa
att vi skyddar individer och individers information pa ett rétt sétt
bade nir vi anvinder den och delar den och framforallt nir far den
pa aggregerad niva niar man kan koppla ihop data fran olika kéllor
och se hur det kan paverka eller ge ny info vi inte forstod.

3.49. Har den utmaningen influerat att skaffa en IoT plattform?

3.50. | DO- Inte beslutet men det dr nagot vi hela tiden maste forhalla oss till i
vart arbetssitt och arbetsprocesser nér vi implementerar nya
tjdnster som dr beroende utav plattformen och ny teknik
Overhuvudtaget. Fragestillningen dr relevant 4ven om man inte har
en plattform.

3.51. Nir det kommer till system som hanterar integritet vid okad
datainsamling, hade ni nagot system som var skalbart och
fungerande i framforallt pa lingre sikt med tanke pa okad
insamling?

3.52. Det tors jag inte svara pa. Vi har system som kan hantera det och
som inte kan hantera det. Vi har en stor flora av olika system.

3.53. Att ha olika system i olika i hela kommuner, ér det nagonting
som har influerat adoptionen av IOT plattform?

3.54. | IO- Nej utan det dr som det jag har sagt tidigare, det &r nagot vi maste
se over och arbeta med.

3.55. Hur samordnar Stockholmstad integration och koordinering
mellan IT avdelningar och operationella avdelningarna?

3.56. Det dr ocksa en jittebra fraga for nu dr vi inne pa att nir vi nu

arbetar med ny teknik och dér vi framforallt vill {4 till nya tjénster
som &r bra for medborgarna fran verksamhetsperspektivet sa maste
ju da nya yrkesgrupper arbeta med varandra och i véara projekt sa
har vi da flera olika forvaltningar och bolag och roller som maste
jobba ihop. Tidigare har vi sagt att ingenjorerna loser det hdr som
giller trafiklosningar. Nu maste dem jobba ihop med It
minniskorna och verksamhetssystemen, Det har vart en fordel nir
vi har arbetat i programmet och att kunna arbeta med ledningen av
projekten centralt. Medan vi har anvint oss av olika personal fran
dem olika forvaltningar eller bolag so har stéttat upp projekten.

3.57. Sa kan man siiga att er avdelning fyller den funktionen att just
koordinera IT och icke-it kopplade avdelningarna?
3.58. Ja i och med att avdelningen har fatt i uppdrag att leda programmet

sa fyller den funktionen. Om det dr den optimala 16sningen, det ar
far vi utvirdera. Men nagon form av samordning behovs.

3.59. Hur stoder ledningsfunktionen olika initiativ for att driva
smart city projekt internt?

—75—




Adoption of IoT platforms Akpinar, Hofmann & Mansson

3.60. I det hér ldget har man avsatt budgetmedel for att hantera ledningen
av det hir arbetet och vi har ocksa fatt budget for att upphandla en
plattform for att etablera den. Vi har anvint medlen for att stétta
forvaltningen fOr att anvénda sin personal 1 det ér arbetet.

3.61. Har stottningen fran kommunen att paverkat att anta en IoT
plattform?
3.62. | MS+ Ja det hdnger ihop, ndr man antog strategin sa avsatte man medel

for att genomfora det. Det &r ett maste, man maste koppla det till
verksamhetslosningar man vill komma at.

3.63. Har Stockholm stad en IOT vision for dem smarta city
initiativen?
3.64. Nej det vore dumt att ha en egen IOT vision, utan snarare fokus pa

hur staden ska fungera 2040.

3.65. Har den underlittat beslutet att skaffa en plattform?

3.66. Strategin byggde pa dem delar som fanns in visionen om en
ekologisk, ekonomisk och socialt hallbar stad, och dem delarna
tittade man pa nir man tog fram strategin.

3.67. Funktionen inom stockholmstad som arbetar med smart city,
hur dr mojligheterna for er att ta autonoma beslut, och hur ér
avstandet till andra funktioner inom staden?

3.68. V1 ska inte ta autonoma beslut, vi ska samarbeta for att fatta dem
basta besluten. Vi har en styrgrupp som bestar utav personer fran
olika delar av staden bade bolag och forvaltningar som dr med for
att leda arbetet. Sen sa &r det viktigt att vi inte kommer bli //....// Vi
maste gora saker tillsammans med verksamheterna sa att det blir ett
stod och inte tekniklOsning.

3.69. Maste beslut som ni tar vara uppe och viinda ovanifran eller
har ni méjlighet till att, och niir kravinsamling och sant ir
insamlat har ni da befogenheter att arbeta vidare med det
direkt

3.70. | FS+ Ja, far vi inriktningsbeslut for att upphandla en iot plattform sa
racker det med att vi gar upp och presenterar budgetsiffror och
intentionerna. Vi behover inte lyfta fram varenda dokumentationer
for styrgrupp, diremot sa maste utifran det programmet har gjort ha
en ndra dialog med méanniskor i var omkrets som kan
avtalshantering och tekniska forutsittningar

3.71. Om man jamfor er funktion som arbetar med SM i form av
antalet anstillda involverade, hur stor dr den har?

3.72. I dagsldget har vi en organisation pa ungefér 25 personer som
jobbar med dem hir fragorna och en stor del konsulter i det arbetet.

3.73. jamfort med andra stider, skulle du séiga att ni ar fler eller
farre?

3.74. Vi har mer resurser dn vad andra stéder har sa vi bor vara manga

fler. Nir jag sdger 25 personer sa handlar det om att vi dr i det som
ingar i projekt som jobbar med det. Vi har en stor organisation som
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ibland &r ldngre och svarare till att ta ett beslut dn vad andra har
men jag tror att vi har en mojlighet till att tdnka langsiktigt.

3.75.

Storleken gor sa att ni har en mer formell karaktéir?

3.76.

ja det blir det ju sjdlvklart. Ménga tycker att vi kan utga ifran en
vision och planera relativt stort fran borjan medan andra stider
borjar med en mindre satsning for att ga vidare. Utan att séga att
nagonting ir bittre eller simre, det far framtiden avgora.

3.77.

Skulle du siiga att storleken pa SM funktionen har paverkat
beslutet att adoptera en IOT plattform?

3.78.

FS-

Nej det var nog en konsekvens av beslutet att ta fram den strategin
som vi fick medel for sa da har vi anpassat arbetet utifran vad vi
har for medel och vad det dr vi vill realisera. Stoffa upp med den
kompetensen vi faktiskt har behovt i form av 16sningsarkitekter,
Sékerhetsminniskor och konsulter, management konsulter och
tekniska konsulter.

3.79.

Ar det individer i Stockholm stad som driver koncepten kring
SM och IOT plattformar vidare, som inte ndodvindigtvis idr en
formell chef?

3.80.

Bra fraga, i mindre kommuner kan det vara eldsjilar som driver
nagot vidare, men hér dr vi snarare en storre grupp som har ett
uppdrag som forhaller oss till det arbetet,

3.81.

Hur tror du att det har paverkat arbetet med IOT plattform?

3.82.

IL-

Ja... jag tror inte det har paverkat speciellt.

3.83.

Tror du att det hade sett annorlunda ut om det hade varit
individer som hade varit vildigt drivna och brunnit for?

3.84.

Individerna ar fantastiskt viktiga men risken dr néar dem slutar sa
kan saker och ting do for att man saknar att ha forankrat allting hos
kollegor osv.

3.85.

I forhallande till vilka intressenter ér det som ni har i
forhallande till IOT plattformar? Intressenter som har en
direkt eller indirekt koppling till I6sningarna som fragar efter
utkomsten av att man har en plattform, effekten av tekniken?

3.86.

Det ar flera intressenter som har papekat det, att det &r hit vi bor, vi
behover ha en plattform for att kunna hantera det hér. Bade utifran
da, som jag sa vissa delar av milj6férvaltningen, vi ser att
stadsbyggnadskontoret ser att det kan vara framtiden. Vi ser att
Stockholm vatten och avfall har den hér, trafikkontoret ser
mojligheter. Det finns méanga intressenter i staden men sen ser vi
dven att det finns tankar inom vilfiardssektorn, hur ska vi hantera
aldringsvarden nir var personal inte réacker till. Pa vilket sétt kan vi
anvinda ny teknik for att fa minniskor att bo lingre hemma med ...
det finns tankar men inte Iosningar 4ven om man hoppas pa att ny
teknik kan vara 16sningen.

3.87.

Hur har detta paverkat beslutet om att infora iot plattformar?

3.88.

SP+

Det dr ett sitt, ett av dem viktiga skilen till att man har infort den
att man ser att det finns stora utmaningar i staden, for att kunna 16sa
dem sa har man en férhoppning om att tekniken ska kunna vara en
del av det.
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3.89.

Om man ser till industrin och branschen i sin helhet nar det
kommer till IOT och SM-losningar, upplever ni ett stod fran
den?

3.90.

Ja vi ser att det finns ett intresse av att finnas med och genomfora
sant hér i upphandlingar sjéalvklart. Det dr en mojlighet att tjina
pengar ocksa.

3.91.

Det finns dven ett mer samhillsnyttigt intresse och inte bara ett
monetirt intresse fran deras sida?

392.

det dr bade och. Svart att séga att det ena bara. Det maste vara nytta
och inte bara teknik

3.93.

Har deras stod och mojlighet till support paverkat till beslutet
att anta en IoT plattform?

3.94.

II-

Det har inte paverkat beslutet, men i var upphandling kommer vi att
sékra att vi har stdd i det arbetet vi gor.

3.95.

Och om man sa jamfor till din vetskap med andra i branschen
som arbetar med IOT och SM, skulle du séiga att ni har kommit
lingre dn jimfor med andra?

3.96.

Det ér svart att jamfora det dér, och avgora vad som ar langre.
Nagon kan ha kommit lang med att hantera vattenmétning med
sensor i en begrdnsad plattform, i var del s upphandlar vi nagot
som flera ska kunna anvinda sig av nidr det vil &r pa plats. Darfor
ar det svart att sdga vad som dr bast dir.

397.

Skulle du siiga att den generella utvecklingen i IOT och SM
branscherna har influerat ert beslut att adoptera?

3.98.

I+

Hade inte utvecklingen funnits sa hade vi inte vetat att vi skulle dit,
utan det finns nog en forhoppning att den nya tekniken kan mota
vara framtida behov av stdderna.

3.99.

Och da édven att ni har sett i andra stider, globalt hur det
peakar med utveckling? Ja, sa ér det ju. Sen ar olika stader
duktiga pa att sdga att dem har kommit langt men tittar man lite pa
dem sa dr det inte s& manga som har kommit langt, utan i enstaka
projekt men totaltsitt sa vill jag nog sdga att man inte kommit sa
langt.

3.100.

Vad ir den viktigaste drivkraften for att driva adoption av IOT
plattformar for en kommun?

3.101.

SP+

Den viktigaste drivkraften maste ju vara att vi maste skapa ett
battre samhille for dem som verkar och bor i staden. Det maste
vara sa att det dr vettiga tjanster for ménniskorna som bor i staden
eller verkar som foretagare, annars har den inget befogande.

3.102.

Vad ir den storsta utmaningen med att driva IOT plattformar?

3.103.

Utmaningen &r ju att faktiskt att halla i hir, det finns en risk att man
sdger "aha var det inte mer &n sa ni gjorde?" Man maste borja i en
liten skala sa att man successivt kunna bygga pa och visa hur det
kan anvindas. Det édr var utmaning att forsta hur det kan anvindas.
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Appendix E — Interview Umea Kommun, R4

Bold: Interviewer
Normal: Respondent

Ref Coding | Interivew

4.1. What is your, name, current position and role?

4.2. Well, my name has always been [name] and I work at Umea Kommun
and I work as a project manager and a business developer, right now
but it will be changed.

43. What is your professional background in relation to smart cities
and I0T platforms?

44. There were no IOT platforms five years ago. Well, IOT has been

around for a long time, but the concept of IOT has come to mean
something more in the second half of the 2010 decade. I've been
working with ICT and business development for 20 years. I've been
working with the governments population register and larger systems.
And then I've been working in bank and finance with different systems
and also as a business manager. I ended up working with the
digitisation of cards and card numbers and tokenization at MasterCard.
We rolled out the wallets, where you can pay in store and online with
using your mobile phone as well as different apps and so. But that was
a big transition in using everyday items of mobile phones and, making
things like cards to be digitised. That was my take on accepting the role
to work with IOT. Therefore, I have some relevant experience. They
had a hard time finding anyone who had IOT experience in 2017.

45. So, what smart city initiative are you are part of currently within
Umea?
4.6. I have two projects. I'm managing the smarta fastighetstjinster with

IoT [Smart property management with [oT]. Which is a Vinnova
sponsored project through the program, IOT Sverige, not IoT
Sweden[loT Sweden is a company], that started without me in late
2017. Actually, I was applying for another job here at the municipality,
then they cancelled the application, but they called me, for another
position and asked if I was interested? I said yes, I'm interested. I like
IOT and I know that IOT is not so much about technology, it's more
about information questions. So, that is the main project. It wasn't a
smart city project in the beginning, it was more talking about
technology and how to use the things [Internet of Things-Devices], but
I have always seen it as a smart city initiative. Further we have the City
as a platform project. It started very slowly, so I guess it started for me,
in the end of 2018. Most of 2019, I have been working actively in it
[City as a platform] and that's a smart city initiative. I mean, we look
into how to develop services that are not made as one effort. We should
be able to share the services and reuse the efforts, making a service so
that another city with the same needs as us, can use the service. So
that’s a real smart city service or even a Smart city project, I would
say.
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4.7.

That's great. By the way, just to inform you that, in the room with
me, I have my thesis writers who are also listening to the
conversation. But I lead the interview, as it is easier with one
person speaking, than three persons speaking. But just so you
know, if you hear a background noise.

4.38.

You might hear background noise too. I have a daughter who was sick
from school.

49.

All right, great. So, we will go through four different sections. We
will begin with general questions of IOT platforms and then we
will go into more technological aspects of adoption followed by
organisational and more internal aspects that may affect the
adoption of IOT, within Umea as an organisation. Then we will
also go in and covering some the of external factors that may have
influenced, the adoption of IOT platforms. We talked briefly over
the mail about your current work with platforms. Could you
elaborate, on how you're working with IOT platforms today?

4.10.

Yeah. Oh, that would take forever. // Platforms have always been
something people mention and be like, we need a platform to do
everything. Most of the times I don't understand, what they [people]
need because a platform can be anything. Actually, if we were set to
use the systems, which we have currently today, we could use it as a
platform. I think we have several systems that could be used as an IOT
platform per say. Some systems can be used, as an IOT platform for
parts of the organisation. For example, we have the Gata och
parkkontoret [Street and parks department] who work with it currently.
It has the capabilities to do most of the things in an IOT platform do,
except for maybe managing the actual devices that's in the
connectivity. But that I would say could be an IOT platform. And that's
how these systems often are, advertised like, Hey, we have this system,
it could be an entire city platform. In reality, we at the municipalities,
don't have a shortage of platforms, but we have a short-term view of
understanding of what are our needs and what's the scope of our needs.
Do we need several IOT platforms or do we need a platform to rule
them all? A platform that can do all of the use cases connected to, for
example onboarding, managing life cycles and updating devices. Do
we also want to put rules and visualisations into them [platform]? The
question bounces back to what is the how you define a platform and
what do we really need? I mean, you told us you had a pretty basic
understanding of platforms and yes, in the project, we use one platform
that's exclusively LoORaWAN. The LoRaWAN we use as an IOT
platform that is managed by the contractor and we use it. The data we
can use in another platform that I, which is also part [characteristic] of
an IOT platform. The data could, be used from different connectivities.
Today in Umea, we only use LoRaWAN for IOT. I mean, IOT could
be anything but, but LoORaWAN is what we have been working with.
We aiming to try other technologies, like cellular technologies, for
example Telia IOT narrow band. However, we say this needs at least
18 months of development. So that's why we haven't tried it. But, when
we go back to the platforms, we use something that could be called an
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IoT platform. However, it's not Umea Kommuns platform, it's not the
platform that we have decided, that this is where we're going to put our
long-term efforts and we will actually decommission these platforms
and restart the work to get something that matches our needs.

4.11.

Hmm. In the in the current project you're running with this more
external platform, can you describe the project a little bit more?

4.12.

Smarta fastighetstjdnser with IoT, // what is called in English, smart
property services. Originally, the Umea university, had the first
generation of IOT projects and it was a pretty quick thing. Then the
second wave of IOT project got financed by the Vinnova. They thought
that it would be a good idea to actually do something. Well, we'll do
something not just to do the academic stuff and look at things and
discuss. They contacted the municipality and they thought, we could do
with this [IOT Project]. Then they hired me as the part from Umea
municipality. Another one is the university. They are the big ones. The
university has several departments taking part of it, like the library and
'teknisk fysik', informatik and so on. That are the four parts actually,
but I talk about them as one, and then we have the waste management
company, VAKIN. Further we have the energy company Umeéa Energy
as well as some private contractors. We have ELSYS, who is the
technology provider, they provide the LoRa network and the
connectivity. I say it might be a platform which the technology we are
using. They also are a manufacturer of devices, so we source the
devices within the project from the manufacturer, which has been
really, really helpful. We have a Umea fast [Umea property
management company] who is not an IOT company. They work with
the facilities systems and, that makes them to try new things. They
have developed, the whole system for making data driven cleaning. If
you, have you seen the movies?

4.13.

I don't think so.

4.14.

Yeah, it can give you an idea of what we do. We have two movies at
the Umeda Kommun youtube channel.

4.15.

We will take a look at them.

4.16.

Yeah. You will see the difference. There are two movies. One about
this Smarta Fastighetstjinster and the other about cleaning.

4.17.

All right. We'll take a look at them to get a better overview on how
it's working. So how were you working with technological change
in general within Umea Kommun?

4.18.

IOT was a buzzword when I started. They didn't even know 10T, they
knew IOT within the concept of a home appliances, like smart
refrigerators or something. Actually, everybody talked about
refrigerators when none of them were smart. I don't know how many
were on the market. But once, we started to discuss this smart
technologies, they thought that it would be nice to know everything
about everything and have a lot of data. [ said, okay we can't have it
like this. It has been a business project in order for them to understand,
the technology and what it can be used for. We have been working
with identifying use cases, that might benefit from change while using
this technology. I have really struggled not to go into the technology
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and show them a lot of nice dashboards and the sensors, but instead
focus on the question - why do you need this? The previous way for
most operations were looking at an issue [i.e. broken street lamp],
followed by going back get your tools, and then go there again and fix
it. Why don't you just get a notification that the thing needs to be fixed?
Then you go there once with all the relevant tools. So that's the major
change and it has been a lot, of discussions about this because they
have so developed ways of working, using schedules. Like, well, we
[the traditional way of doing operations] wouldn't benefit for emptying
toilet tanks, at some remote place because we have this way of driving
cars and it works nicely. We [the municipality] don't need to make a
profit of it. Actually, I think when, once we look at it [implementing
smart [0T], they do a lot of profit and now we are in the effect stage of
the project and we have, actually being able to prove that they will
benefit massively from working this way.

4.19.

Would you say the technical maturity within Umea is overall low
middle or high?

4.20.

// I'm used to work at specialised organisations before. I came from
MasterCard who has 10,000 or 15,000 people. We are 80% of technical
engineers or developers. Going to a municipality where they are the
same amount of people, but the other way around. It's actually less
people knowing things about technology. So yes, the all municipalities
have a problem of having edge competencies and being really good at
understanding technology. However, there are people with
technological interests too. They want to learn and to work with things
[technological things]. There are islands of knowledge and we need to
use them. I'd like to have managed knowledge roles. In this way, |
think Umea is no different than other municipalities. Sometimes we
have good resources, sometimes we don't have resources. In general, |
would say it's pretty poor as I gained a lot of experience from other
municipalities, while working with them.

4.21.

Would you say this [technical maturity] has influenced the
adoption of IOT platforms?

4.22.

TC-

It shouldn't. / T absolutely think it's not a technological issue. It's a
cultural, in terms of - I want to work in another way. [ mean it's a
human pattern. We have the sustainability discussion that's really hot,
in the municipalities. People like to think that, we shouldn't do a lot of
things and they should be clean and everything in it. That's a good
thing, but how do you do it? What are the ways you accomplish the
things [driving development]? Everybody can't be into the data
structures or understanding emissions and everything. We need to
develop our ways and I say, data-driven work is good, for making
profits in efficiency, but it's also good for sustainability. You don't
need to understand how an electric car works. You don't need a
understand how an electric bicycle works. The thing is, in order to get a
new way of working that gives you benefits in efficiency or in
sustainability, you need to buy an electric bike, and you need to start to
bike to work. That will make the change, but not only that. In order to
get the profit, you also need to sell one of your cars and take the impact
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to make a different way. The kids have to go to school or bike to
school, and maybe sometimes they need to take the bus. That's the
problem. People only think that they should buy a platform. They
should buy a bike, and everything will solve itself. It won't. People will
still take the car. So that's the big difference.

4.23.

When it comes to, IOT architecture. Did you have any, existing
framework for its architecture? Scalable for future potential uses
within the municipality?

4.24.

No. // We had islands of functionality that could be used. We use
Microsoft Azure in Umea Kommun. Not all the municipalities do.
They [Azure] have a lot of assets that can be configured in
development. I call them bricks to build things, but you still need to
build them. We also have some systems that, either can be used as edge
systems that can produce IOT data and in order to benefit from the IOT
data, you need to be built adapters, as well as you need to build some
kind of common storage. We have a lot of assets. It's not put together
in a working ecosystem or system so far, that's still needs to be done. //
We have an open data system that has capabilities like a lot of IOT
systems have. We have another system that could work in combination
with an add on, as a smart city system. We have a lot of assets and
possibilities, but we haven't put our mind into using them in that way
[combining existing assets].

4.25.

Do you think that is an obstacle for the adoption of IOT platforms,
that it's not cohesive and unified yet?

4.26.

10+

Sometimes I do, but I think, // in order to use the bicycle metaphor,
getting the right car, you need to know, are you going to the mountains
or where are we going? What are we going to do? Do you need to park
it in the city, then you don't bring a big SUV. Early on, some
municipalities, they like to have one system to rule them all. That’s
nice, but is that [a holistic platform] where Umea and the taxpayer's
money are going. I think a cautious way of moving forward is good.
And there's always time to buy a system. I come from a world where
we build our systems. The banks, in order to get an edge, you can buy
some things [technical components], but to get the edge, you need to
build them yourself to your business. And I mean, we certainly don't
have the resources to build a complete system. I think some
municipality has done it. For example, affarsverken, and they have
built the system. It has taken them several millions to build something
[an 10T Platform] that we will see in four years. Will it pay back?
Because the life cycle of the systems we use in the municipality of four
years, is a normal thing. We do a procurement and we use it, and
maybe we will do new procurement and we will scrap it and use
something else. So, it's [used systems] not forever. However, I think it's
slow because, the steering from the top management should be clearer.
I think the communication between my project and the top
management, is not as good as, it could be.

4.27.

You said previously that the, knowledge of IoT Platforms within
the organisation was pretty low, before you joined. How has the
municipality worked to gain the knowledge needed, for doing this.
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4.28.

Not so much. A lot of it is done in the project and it's communicated
through, internal social media, like [Microsoft] Teams, teams’ groups
and where people are informed and then we have meetings. So not, a
lot of technical like study groups and we have been working from the
outside where we're working with the businesses to know the values we
have been working with mechanism. Like in order to do this [gaining
knowledge], you need to have the capability to gather the date at one
place and further to structure it. The good thing is that we have actually
identified roles that we need. Not so much IOT, but the information
roles. Like we need ownership and we need information. And since this
is [role informations], new information that enhances business
information. I mean, you have parks and you'll have some kind of
sensors there. It enhances the knowledge about the parks, like the
moisture in the soil, or something. But the data in itself is not
exclusively. So that means that we need to know who owns the data?
how should we treat it? what are the access rights? So that has been
creating a role that we will be working more closely with this from a
central perspective. So that's a good thing.

4.29.

Would you consider the, structure of the data ownership well-
structured today that you have?

4.30.

// Data on the conceptual level, the logical level or the system
implementation level? Everybody knows who owns the data because
it's pretty much the one, who uses the systems and they have someone
announced. But when we look at it [Data] as the business data it is not
as clear. // There's a lot of things that could be better and I think that's
where we are going to put a lot of efforts in the coming five years
actually.

4.31.

And do you think not having the data ownership completely
structured on these levels, is an obstacle for adopting an IOT
platform and moving forward with data?

4.32.

DO-

Not for adopting an IOT platform in the smallest scope, like as we are
doing it now within cleaning services. We do it within the streets and
parks department. That's not a big problem, but if we take the smart
city perspective, it is a problem. Because what they do at one place, we
needed to be done at other place, and we need to know is this open
data, is this shared data? When does it change to be a GDPR issue?
Because some data changes, depending if the room changes to be a
personal office, then it's GDPR. If it is a resting room, it's not GDPR,
because a resting room is non personnel. We don't know who's resting
there.

4.33.

And, do you have today a kind of scalable and functional system to
cope with the privacy concerns that are regarding, the upcoming
increased the data collection?

4.34.

Not a system, but as procedures and lists, ways of working. Yes. Then
we have to be looking into this. We did see handled within the business
systems with the support from the information security officer.

4.35.

Do you think this influence, the decision to adopt an IOT
platform?

4.36.

The lack of things?
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4.37.

The privacy concerns and scalable systems.

4.38.

/1 1f it hampers 10T, it's all over the world. Well, more so in the EU and
Sweden, I would say not so much in China. For example look at
Skelleftea. They put the face recognition in the school. Have you read
about that? The Swedish Data Protection fined them over some
hundred thousands [SEK], I think. When I heard about this and I read
it, I immediately published it and I told Skelleftea that now the other 18
municipalities in the City as a Platform project should send the money
to them because Skelelftea has actually done something [face
recognition], was fined for it, and that made the things clearer for the
rest of us. I think this is in general, is a big problem that a technology
focus makes us look into how we can connect the sensor or what's the
best way to encrypt the traffic as well as the how to manage the items.
But is it okay to use sensor data within the social services? To put the
sensor at my old mother’s house? and how should the data be treated?
Is it her data? Is our data? How can we use it? That's hampers
everything because this [data ownership questions] is what takes
forever. We can start a project today. We can build a solution. I would
be ready with a solution for, the social services within six months,
knowing what I know, but the GDPR issues - I can't work with them.

4.39.

Yeah. That's a hands-on issue. We heard from multiple sources
this is a major challenge.

4.40.

Yeah. That has actually been an issue in this project also. I mean, if this
isn't defined when a project starts, that we have resources to work with
this issue [Dataownership/GDPR] and set that we should solve this
issue, then I can't accept them within the project scope. Because, for
example, we put some sensors on some trucks that clean the ice skating
ranges. // I think it's a trivial thing that we have position of our cars that
we own including our working personnel, but since it's not any
manager who wants to say, it's okay, we don't get the decision. Then I
don't do a project on it, that's as simple as that.

4.41.

Are there any other challenges that you identify in relation to data
collection, governance, ownership, and IOT platforms for Umea
that you haven't mentioned yet or that you want to add?

4.42.

No, I mean, everything goes back to, roles, responsibilities and
processes. We need to do our homework in these aspects and try them.
Some of the things we can try and see it as a platform. Some things the
municipalities need, to work together on, and some municipalities
should do things like, Skellefted but I don't know. The big thing is
personal data ownership in general of data and it's not IOT. // I mean,
IOT, puts the finger on the problems, but the problems were always
there.

443.

Giving the, existing technical solutions you already had within the
municipality. What challenges have you faced to cope with
interoperability for the smart city initiatives?

4.44.

Is there a challenge we don't have? // I mean, it is all over the concepts?
Sometimes, if you look at it from an overall view, there's only
problems since we can't use even technological stuff together. But if
we look at what we used today, if you use LoRa sensors, the only
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problem is that we don't have connected things and put people in
charge of it. For example, one major thing in order to build good smart
services is that you should take ownership of all your data. The data
produced from the LoRa network should end up in our storage. The
municipal data storage, not at the service provider. The service
providers should use in the largest extent, APIs from our data storage.
In that way, we have control and in that way we can, do smart contracts
with service providers that they can concentrate on adding on
functionality, I would say. And we need to tell them [third party
service provider] that you can use our data. You're not allowed to store
our data. You use our data, only the data application you can store.
Then we have control. We don't have our data copied in all the
systems. So that's an architectural pattern that, I'm a strong believer of.

445.

And in the smart city initiatives, you have already started and,
maybe even finished. Have you in those previous initiatives
planned for internal and external interoperability?

4.46.

It's hard to say if you have planned for it. I mean, yes, the way we work
is, for example, we talk with, one service provider, and they like to do
a thing [project] where they take control or sensors and data and I say,
Hey, that's not okay. You shouldn't do that. You should only listen to
the sensors that's relevant for you. They needed, actually to build it in
other way. It's not a big amount of money. But we say that we expect
this. That's the way we should do. So, it ended up with them making an
API that listens to our platform rather than listening to our sensors and
that's more loose coupling. That's the way we want it. We have built
this smart cleaning system, Rumstera, and it's a proof of concept. We
do it for project purposes, not as a business functionality. Since we
didn't have an order for it and no one said that they would like to pay
for using it in the long run. What we have identified is a smarter way to
onboard the rooms and the sensors using City as a platform technology.
This is calm as long as we have the solution already. We would be able
to implement it. // I don't know, in a months time. In practice, we have
done things, and we have solutions [to cope with interoperability].
However, our entire solution is still lacking central storage of data. We
have a central storage of data in the projects as we have the IOT
platform. But that are just sensor data, it doesn't give you anything // |
have a sensor in my bedroom at home. That's for testing CO2 values. I
can actually spot when someone goes to bed. But if it was sitting in a
conference room before, in our IOT database, we don't know where it
physically is located. Maybe we can look at what gateway is connected
to and see that it has changed, but not even that is sure. In order for us
to have that [specific information about the sensors], we need to have
central data and we need to have cross-references or tables that say a
study is connected to this physical object at any time. We don't have
that yet. We should have had that. I see that, not as a failure, but a
major thing that I would like to have it within the project scope.

4.47.

Do you think, not having this has affected the, adoption of IOT
platforms?
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4.48.

10-

No, I don't think so. If we had been working with data and the insights
from connecting sensors with actual things early on in the project, then
it would been so.

4.49.

A bit before you were into the managerial support, from the top
management within the municipality. How do they facilitate
integration and coordination between IOT departments and more
operational departments? Like administration, in general.

4.50.

FS+

When it comes to IOT, it's within the project. Everything is within the
project. I have some kind of green card for doing everything that can fit
within the scope of the project, but then it is up to the department
managers to accept the efforts. I would have liked to see initiatives. For
example, cleaning. Cleaning takes a lot of personnel. It has a lot of
millions [SEK] every year in budget. It should be a good area to start
with. I would like to see that this were start to the project early on.
These areas cost us enormous amounts of money [cleaning]. These
areas should be improved with IOT. In these areas, you should pick
some use cases. You should use them and develop them for the entire
project times. That would have been the right way to do with, when 1
came in [the municipality]. This was what I tried to do. We have
managed that within one department with, Stddverksamheten
[Municipal cleaning company]. And I mean VAKIN [municipal waste
management company] has done it because they have their waste lines
in the ground and they are examining them. So that's another good
example within a project. A lot of things I talk about is within the
municipality, but we have other parties in the project so they need to
remember that.

4.51.

The managerial support, for these initiatives to push projects
further? How does that take an appearance, from the top
management, so to say?

4.52.

It is a late awaken in end of top management. In the second half of
2019, people started to address it. I think there is a lot, because we have
actually developed this system for data-driven cleaning, and right now
there's a big interest where they want to have numbers and data to
make decisions on. What I think is the big thing. But any project I have
done, has a steering committee that has requirements every meeting.
That's a group project. Would I have been 25 years and having this as
my first role, than I think it would look very different.

4.53.

And do you think this late awakening has influenced on how you
work with adopting IOT platforms?

4.54.

MS+

The platform question, I would say it's not within the Management,
Knowledge or perception yet. The IOT platforms are still my issue, and
actually I discussed it. It hasn't found the ownership yet. Is it a IT
department thing or is it a business thing? That's one thing we need to
clear out first.

4.55.

Does Umea have, an IOT vision for the smart city initiatives as it is,
currently?

4.56.

I would say no. We don't have an IOT strategy. But a lot of the projects
work on the project sprint things. But we don't have a paper or a
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website where you can read the specifically about IOT. So, we don't
have that.

4.57.

You think that [the missing strategy] is an obstacle for, for the
progression of IOT platforms?

4.58.

I don't know. Some organisations are having, digitalisation plans. They
often, don't have a clue what they're doing. Organisation that has
business plans involving digitalisation as a normal part is a good thing.
We have digitalisation plans and stuff. I'm not fond of them because,
it's like having a typewriter, a guideline or something. We use IOT to
what we think it's good for - the developing our ways of working and
the benefit of the people in Umea. And I think that's the way it should
be. An 10T strategy for me, it would be a couple of diagrams ruling out
the big picture. Like what I have told you, the loose connections,
storage of data. And some kind of, selling things that says that this is
the way we work and if you want to see the details, please look into
streets and parks. A business vision and you should find it. So that's the
way ['d like to see it, but we don't have that really yet.

4.59.

How many would you say are working with these IOT platforms
and smart city initiatives on either as a formal position, or that are
a heavily involved and engaged in it? How big would the smart city
and platform function be?

4.60.

/' We have an ongoing work, with the place of Umeda Kommun and that
involved all the major stakeholders and the major stakeholders,as well
as the one who are identified yet, but it's for sure is the energy
company. We have an ongoing discussion; hey we want to look at our
responsibilities in a smart Umed. Because smart Umea is not only the
municipality. Within the municipality, we have innovation projects and
the sustainability and city as a platform and a viable seed. They are part
of this ongoing work. But however, there are pure projects, so that's not
part of the organisation line and the organisation. I would say, of
course, the CDO [digitalisation officer] and for perhaps three or four
people, are part of smart cities, but not in the way we are talking about
at the moment. I would say we are kind of two people, In the project
and we are more people in the city of Umea. We work together and
discuss. We are at Umea Energy for example. These working groups
are not only within the Kommun. This will however change. I'm sure
that we will have more people working with this 2021 already.

4.61.

All right. Would you say that the, amount of people you are
working actively has, influenced the progression of IOT platforms?

4.62.

FS-

/l We don't have the goal to have a platform. We have the goal to
understand what platform we need. Meanwhile, we could use many
platforms and many systems acting as a platform. I'm not afraid to
patch something together. Until we have 5,000 sensors or something
and that's manageable. As I said before, I think the only thing
hampering us is the understanding of the business needs, the
information management and, steering of our own assets. Because as
you know, I talked about procurement and how we buy things. We are
all municipalities. That makes, a good salesperson comes and say, Hey,
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we take care of all your problems, put your data here, and we manage
it.

4.63.

Would you say that there are individuals who drive the ideas and
concepts of smart city initiatives further within Umea that does not
necessarily have a formal, managerial position or responsibility for
it?

4.64.

That drives the development of IOT?

4.65.

Yes, and smart city initiatives.

4.66.

Yes, I think so. If you mean that people are taking responsibilities in
this area without having it as a defined task to do it - then yes, I think
so. I think that's the way municipalities work and we talked about that
earlier, that we have these enthusiasts which like to work with this
[IOT]. There are some people doing a lot of good. In order to support
them, // we need to have central functions to relieve them of GDPR, to
relieve them of architectural issues. So, that's the future.

4.67.

Do you believe that their presence has influenced the progression
of adopting IOT platforms?

4.68.

IL+

Yes. I mean our project in the municipalities is very small. I would say
in the core, actually from an IT perspective, it's mostly me. We are a
group of people working with this. If there weren't these people
surrounding us, I would have no chance of reaching out, up and down
in the organisation. We have a good network thanks to this project. We
have a good network with the ones who has a common vocabulary and
understand the major solutions provided by the project and the major
parts. And the time will come to see if this can evolve in other.

4.69.

When it comes to stakeholders in relation to IOT platforms, how is
their interest expressed, either directly or indirectly?

4.70.

// 1t's different. I mean, we have departments we don't work with
because we can't work with everyone. They expressed that they want to
do things that they can do today. They see that IOT is a changer of this,
for example, schools. I don't work a lot with schools, but they have a
lot of resources. I'd like to know more about social services, which are
the big player. Including a lot of people and big budget, they know that
they want to do it and we have outlined functions, // we have identified
technologies, possible to do what they like to do. Not like a pre-study,
but some kind of embryo to a pre-study. // Oh, I don't remember the
question.

4.71.

How is the stakeholder’s interest, expressed directly or indirectly?

4.72.

Yeah. That's a good example of someone who wants to do the business
examination. Our business is this, how can we use it [understanding the
how], what do we have today so that there is the social service, a very
good example, and working in the right way. Then we have those who
are closer to operations and sees that sensors. We put sensors here as
we look at the values, like in property management [using data
collected data]. This is the way they work with the systems today. Not
so interested in the big pictures right now. And we have,
Fritidsforvaltningen [Department for sport and leisure]. They like to
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enhance their facilities and are now awakening about doing the
strategic information in the Inventory. I think all the businesses within
Umea municipality are interested and they express it in different ways.
Some of them I’ve had the possibility to include them in the project, so
they have to try it out. And, you shouldn't forget that we also work with
partners outside. We have some companies that just say “okay, this is
nice, but we have so much problems.” We can look into this now.

4.73.

Would you say that the stakeholder’s interests influence the
progression of adapting IOT platforms?

4.74.

SP+

Yeah I mean, this is very much my personal view of course. I know for
most of these issues, I need to take their needs and express how this
cause for a need of integrations, data management, management of
devices and what the IOT platform should do. We don't end up with
just every department buying their own IOT platform. I think that's not
a good thing.

4.775.

And when it comes to the industry, how supported do you feel by
the IOT and smart city industry?

4.76.

Well, what is the industry?

4.77.

That could be an external partner. Both, suppliers of a system, but
also organisations workings with these kinds of solutions.

4.78.

Okay. The manufacturers, the service providers, Microsoft, Huawei,
Telia and Ericsson, all these they do a lot of things. What I read and
studied in 2018 is no longer interesting. It changes all the time. I don't
have the profile anymore to go deeply into the technology. I did that in
2018 and early 2019, just to have a starting point. So of course, they
support because they drive innovation in technology all the time. What
I think is good is that Sveriges kommuner och regioner [Swedish
association of Local Authorithies and Regions], city as a platform and
RISE. // Some of the municipalities also take a role in this and gives us
information, that is kind of the, big network. I think it's working pretty
well, and we have a very active discussion and I think we have a
profile in Umeé with this project. We look into business, we look into
information, we like to create value, and we like not to be a
municipality that only looks at sensors and specific programs. We like
to have, the informatics view or the system view.

4.79.

Would you say the support from the industry influences the
progression of adopting an IOT platform?

4.80.

I+

Yeah, of course. I mean, if we hadn't had city as a platform, I think we
would’ve had another discussion right now, if we haven't gone through
City as a platform and enabling the connection with Sveriges
Kommuner och Regioner in the way we have done. I think some of the
things has played out thanks to these stakeholders on the national level.
IOT Sverige, of course also is a Vinnova program, they do a lot of
good things also because they communicate to bring people together.
They fund some initiatives - so that's a meeting place.

4.81.

And, to your awareness, are there other industry players that
reached further during the work of adopting an IOT platform like
other municipalities?
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4.82.

For sure, of course. I mean Stockholm, // I don't know their position in
their procurement right now, but they've been working on this all the
time. Forever it feels like they should be a lot closer to this [IOT
Platform], // Tekniska Verken in Linkoping, they have built these
systems, so of course they are on a much more mature level than we
are.

4.83.

Would you say that the general progression of the industry
influences your progression with working on an IOT platform?

4.84.

Not me personally. Since we don't have that as a goal in the project. |
don't know if we want to know what they need. It doesn't matter. It
doesn't matter what color my neighbor’s car had because it's not my
needs. However, I think it is good for us to see how it works out for
those and who invest in platforms, what they are using the platforms
for, and what business value it provides.

4.85.

So, in one way an indirect influence?

4.86.

I+

Yeah. It will be indirectly, / I mean, the IOT platforms that we use
today, we will decommission it. We will no longer use it. Maybe for
innovation or parts of it. In Umed, we have Umea energy, they’re
building a LoRa network. The LoRa network in itself is not the
platform. The LoRa network needs to have a management of devices
which makes still not the platform. They can, however, expand it to be
a platform. Is that the platform we need? I don't know. They on the one
hand, cannot develop this without going to Stadshubbsalliansen [a
country spread city hub network] and who is the, the community they
work within. Stadshubbsalliansen has a lot of municipalities. They
work with this technology together with a French provider, and they do
add-ons. And somewhere here, we will see a platform emerge that
really influenced us If our energy company decides to provide a
platform. Of course, that will have a direct consequence for us. If 10 of
Stadshubbsalliansens' players decide to use this platform, that will
affect us right now.

4.87.

And what do you personally believe is the major driver of adoption
of IOT platforms for Umea?

4.88.

That's my hopes because I talk for all other people, but I think if you
ask yourself as an organisation the question would be like - “do you
like to collect data and do insights on the collected data?” Is that
answer - yes. Then you will need a platform.

4.89.

What do you think is the biggest challenge for driving the IOT
platforms initiatives further?

4.90.

I think it's finding the one who should pay for it. It's the costs I mean,
we need to go back to managing. You can't buy the bike on their cost.
You need to change the way you work, and you need to express that, in
order to save 10 million, we need to invest two million. You need to do
the business case.

491.

This was, actually all of our questions we had for you, so do you
have anything in mind that you want to add up on this topic now?

492.

I don't know if I make sense. // I mean it's always hard to be in an
innovation driven project. Since sometimes my personal view gets
mixed up with organisation views and since, as I say, we don't have the
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organisation we use, formally written down. It will be a lot of the
projects thinking that's communicated. However, [ will be moving onto
a new role where I will be working with the central aspects of these
things. which other Stakeholders are you interviewing in this?

493.

We're interviewing, for the data collection of the thesis, different
municipalities who are in the, front when it comes to IOT
platforms, for smart city purposes. So, up to this point, it's been
Helsingborg, Linkoping, Stockholm and Goteborg.

4.94.

That sounds like a good mix.

495.

And we have, hopefully some more interviews coming next week as
well.

4.96.

Maybe Karlskrona?

497.

I don't know, if we haven't reached out to them, then we will do
that.

4.98.

For sure, when it comes to systems, Umea is not a front runner, we are
running with businesses and information, I think this is the way it
should be. Not all municipalities should do the same things.

4.99.

Hmm. Do you have any other questions for us?

4.100

When are you going to be finished with this?

4.101

We’re going to hand it in, in the end of May. So we have about a
month left. We will send you over a copy with the final thesis.

4.102

Looking forward to it.

4.103

And, would you want to be anonymous in the, in the final report?

4.104

It doesn't matter. No.

4.105

Do you want to validate the transcript from the interview?

4.106

It's always nice to know how things are integrated, if there is a
possibility to validate some of your thoughts, I will happily do that.

4.107

We will send over the transcript, so you can feel that we having
been writing down things properly and accordingly to do the job
and not misinterpret anything and then you will get the final thesis
when once we have analysed everything as well. Because, we're
looking to find the communal drivers for the adoption and the
challenges and obstacles that may influence the adoption and why
the progression is not equally far everywhere.

4.108

To add on, we didn't talk a lot about it directly. I would say that
business cases, are always mentioned within the municipalities. That is
really important. But also, to understand what a business case in the
public sector is - A business case is to put a value of things that they
don't value every day. This is really hard. So how much is it worth?
You need to take the soft things also, and this is, something that we are
currently working a lot within Umea. I think, I can't stress enough how
important it is just not to look at the cost for the equipment but to look
for the benefits.

4.109

Hmm. Yeah. It's a lot of parameters that has to fit when it comes to
the usage of IOT in a bigger perspective.

4.110

Now because you can't even, discuss the business case with the people
knowing most about the business since they can't think in another way,
because they have their thinking in this way in 15 years and they can
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just say —‘okay, I understand you”, but they don't really have a clue. It
takes 18 months before they understand. I mean, they're not stupid.
That's just a cultural thing.

4111 You're used to the way it used to be.

4112 Yeah. They are really smart people, but they need the expertise to do
this.

4113 I agree on that. But once again, thank you very much for your
cooperation. We will send over the transcription probably by
tomorrow, because we will transcribe it now during the afternoon
and then you can read it through and get back to you if you think,
it sounds okay.

4114 I wish you the best of luck. I look forward to reading the final product.

4.115 If we have any follow-up questions, we will contact you by email.
And also, regarding the contact information for Karlskrona, if you
can send it over to us, cause it's usually easier to go that way.

4.116 I can send you some names.

4117 Okay. Thank you so much. That is very much appreciated. Alright,
then I wish you a pleasant day and we'll stay in touch.

4118 Thank you very much. Bye.

4.119 Bye.
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Appendix F — Interview Katrineholms Kommun,

R5

Bold: Interviewer
Normal: Respondent

Reference

Coding

Interview

S.1.

Vad ir ditt namn, titel och roll?

52.

[Namn], har rollen digitaliseringsstrateg i Katrineholms kommun.
Bland annat sa har vi ett forum, ett nitverk, bland flera som heter
digitaliseringsforum dér atta av vara forvaltningar deltar. Dar forsoker
vi plocka in folk och forsoker centralt fran digitaliseringsavdelningen
som jag jobbar pa, forsoker vi pusha ut det vi arbetar med och fran
andra hallet forsoker vi fa in grejer fran verksamheter. Vi tinker som
alla andra, att det inte dr digitaliseringen som ska digitalera bara for
att, utan verksamheten ska komma med en nyttoeffekt och by the way,
det vore bra med en teknisk 10sning.

53.

Hur langt har ni kommit i arbetet med IoT plattformar?

54.

Just IoT sa dr det lite olika. // IoT anknytningen gick via service och
teknikforvaltningen, som hjalper till att ha koll pa skyltar och vigar i
staden, dir en av cheferna var med 1 Infrastrukturnitverk dar det var
mer inriktat pa harda artefakter so gator och lyktstolpar. Men hon
[chefen] fick kontakt med SKR [Sveriges Kommuner och Regioner]
som ledde till det mer mjuka virdena med IoT och da blev det for
mycket for dem att hantera pa service och teknikforvaltningen sa de
fragade om vi pa digitaliseringsavdelningen kunde arbeta med det. Sa
dér borjade den resan och kontakten med Rise. Da blev vi intresserade
i City as a platform dér vi deltar nu. Vi dr med i tva proof of concepts.
En vi kallar arbetsmiljo dir sex sensorer i en multisensorlada testas i
verksamheterna, den andra 4r rorelsemonster och den har vi arbetat
med ldngre, ett och ett halvt, tva ar. Vi gor detta ihop med ett foretag
som heter the Cloud, de &r stora i Tyskland. Framforallt fokuserar de
pa WIFI teknik och nitverk, de dr duktiga pa tillfalliga 16sningar pa
stora méssor med mycket folk och teknik som &r koncentrerade pa en
plats. S& dem samarbetar vi med och da vi gjort det ldnge sa tyckte de
att vi skulle testa multisensorladorna, sé det har kommit frdn dem. Det
har blivit en hdndelse som vi plockade ihop med City as a platform sa
har vi arbetat tillsammans, med samma saker. Om vi tdnker mognad,
sa inom rorelsemonster har vi jobbat ett tag sa dir har vi bra mognad i
sig men om man gar ¢ver till vad man jobbar med i City as a platform,
med standarddelar, standardmodeller som FiWare, na dér ar vi inte
hemma dnnu. Nista steg r att testa av den modellen mot det vi redan
har med The Cloud.

5.5.

Tillsammans med Cloud, har ni da en IoT plattform som knyter
ihop sensorer och samlar data?

5.6.

Det beror pa hur man tolkar konceptet IoT-plattform. Det samlar upp
sensorinformationen och visar informationen pa ett snyggt sitt.
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5.7. Ligger den tekniken driftad hos er central eller hos er externa
part?

5.8. Den ligger hos the Cloud.

59. Men ni har alla sensorer, skickar data dit och sedan hamtar data
dérifran.

5.10. Precis. Jag kan visa en schematisk bild pa det.

5.11. Har du nagot mer i din yrkesverksamma bakgrund som du skulle
vilja lidgga till, forresten?

5.12. Egentligen inte, jag har en lang bakgrund pa Ericsson som é&r det

narmsta. Erfarenhetsmissigt med IoT och den biten sa var Ericsson
rdtt tidiga ut med att fundera kring IoT, sa dar har jag erfarenhet. Det
var inte frimmande nér jag borjade pa kommunen.

5.13. Bra, da har du koll pa de olika delarna.
5.14. Ja, relativt bra. Man uppticker nytt hela tiden.
5.15. Precis. Intervjun kommer kretsa kring tre stycken teman som ror

ert arbete med IoT plattformar och vi fokuserar pa plattformen
som ligger hos er externa platt samt det underliggande
resonemanget som har lett upp till punkten att ni implementerade
detta. Sig till om du vill att vi fortydligar nagot under intervjuns
gang. Vi fokuserar pa teknisk mognadsgrad inom kommunen,
organisatoriska och kulturella virden samt hur externa parter
har paverkat ert arbete med IoT plattformar. Du sa att ni har
arbetat med plattformen i ett ar ungefér?

5.16. Ett och ett halvt, tva kanske, med roérelsemonster. Annu ir inte
rorelsemonster och mulitsensorlésningen kopplade utan &r fortfarande
tva olika fonster man far logga in i.

5.17. Hur hanterar ni teknisk forindring generellt i kommunen? Vad
ar den allminna tekniska mognadsgraden.
5.18. En kommun bestar av manga olika verksamhetsomraden och det gor

det foretaget "kommunen" vildigt utspridd pa en teknisk
mognadsskala. Vi har skola, byggnad, vard- och omsorg m.m. Vi
jobbar for att samverka och hitta synergier tillsammans som kommun,
men vissa saker gors snabbast eller bist i respektive verksamhet. I
vissa delar dr vi langt framme. Inom bildningsforvaltningen,
skolvérlden, har man ldnge jobbat for att hitta nyttoeffekter inom
digitalisering. Inom en verksamhet kan det ocksa vara olika
mognadsgrader da nagra jobbar med relativt avancerade tekniska
saker medan andra knappt kommer i kontakt med digitala verktyg i

tjdnsten.

5.19. Hur skulle du siiga att den tekniska varierande mognadsgraden
har paverkat progressionen med IoT plattformar?

5.20. TC- Da tar jag exempel mer till vara projekt, rérelsemonster och

arbetsmiljo. Rorelsemonster dr egentligen mer riktat till néringslivet.
Vi har en forening med grannkommuner dér néringsliv samverkar och
de dr mottagare for rorelsemonster IoT satsningen. Man vill f6rstd hur
ror sig folk 1 staden for att se statistik nidr man till exempel gor en
marknadsforingsinsats. Sa den hir delen dr mer néringsliv och de &r
duktiga men det dr en liten klick. Sedan har vi centrumforeningen
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ocksd som ir involverade i detta, och dir dr en resa att na ut och fa
deras medlemmar, affirsidkare, att vara med i siffrorna, forsta dem
och paverka dem. Ser vi till arbetsmiljon sa dr i stadiet att det &r mer
teknikdrivet, aven om vi inte vill det. Vi vill att det ska komma fran
verksamheten. verksamheten ska hitta en nyttoeffekt, ett problem de
vill 16sa eller gora effektivare och sa ska de be oss om teknisk hjélp.
Nu blev det tvdartom. The Cloud kom och sa att vi har en bra
multisensorlada, vill ni testa den at oss? Just nu sa arbetar jag att
knyta an med de som jobbar med arbetsmiljo inom kommunen, for att
sétta upp griansvarden for att kunna arbeta automatiskt och identifiera
arbetsmiljoproblem och kunna étgérda det. Sa inom detta &r vi inte sa
mogna. Vi provar detta inom olika delar i verksamheten, till exempel i
biblioteket da de ansag att ytan de var i va stokig, sa de kénde att det
var perfekt for dem att prova detta. I vuxenskolan ville de veta Co2
och hur luften och temperaturen var i tentasalarna. I vard och omsorg
har vi dnnu inte fatt implementation, av olika anledningar, men @ven
dir skulle fokus vara pa arbetsmiljo. Pa ett sitt sa &dr variationen ett
hinder for progressionen med IoT-plattformar, men a andra sidan s
behdvs variationen for att utmana olika méjligheter.

5.21. Sa intresset varierar fran olika hall samt tillimpningarna av det?
5.22. Ja.
5.23. Har ni tidigare kunskap kring IoT plattformar pa en

organisatorisk niva? Har man inom Katrineholms kommun en
generell kunskap eller testat detta innan?

5.24. Nej det skulle jag inte sdga. Ddaremot har det kommunala
fastighetsforetaget haft sedan ett par ar tillbaka temperatursensorer i
deras ldgenheter. De har 2000 ligenheter med detta. Men jag skulle
egentligen inte sdga det dr en IoT plattform, mer ett

uppsamlingssystem.

5.25. Hur har ni arbetat for att skaffa den nodvindiga kunskapen som
krivs for att kunna arbeta med IoT plattformar?

5.26. TC+ Det ér ju bland annat darfor vi har kontakt med nitverk sa som SKR

och City as a Platform. Vi tvingar oss att ldra oss saker i dessa
sammanhang. Den storsta drivkraften vi gick in med var att lira oss
tillrackligt mycket sa vi inte laser in oss i ett horn. Alltsa att nér vi
koper en ny teknik eller system, ska vi inte bli sittandes med nagot dér
vi inte far ut data pa ett standardiserat och vettigt sétt eller ddr vi inte
dger var data sjilva.

5.27. Hade ni innan IoT plattformen en IoT arkitektur eller ramverk?

5.28. Nej.

5.29. Okej, har ni sett det som ett hinder for att adaptera en IoT
plattform?

5.30. TC- Nej. Det ser vi inte, 4ven om vi hade velat uppleva den lyxen, att ha
en IT-arkitekt hos oss och mala upp det.

5.31. Sa man ser IT-arkitektur som ett 'post-decision' problem? Det
paverkar inte mindre IoT plattformar men ir viktigare for storre
projekt?

5.32. Ja, men inte nodvindigtvis.
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5.33. Och om man tinker pa de tekniska losningarna ni har i dagsléget,
vad for utmaningar har ni mott for att hantera datautbyte och
system, med hénsyn till smart city kopplade projekt?

5.34. Ja det dr det vi jobbar med hela tiden, i City as a Platform. Vi har
paborjat / Katrineholm har varit en liten stad som haft gratis
parkeringar, vilket dr lyx. Men nu bygger vi ett parkeringshus som
kommer antagligen ha en kostnad for att parkera i, och det
parkeringssystemet och data, dér kollar vi pa den delen hur vi kan ta
ut [data] och fora det vidare.

5.35. Sa ni har i det projektet planerat for internt och extern
kompabilitet i framtiden?

5.36. Ja. Det dr en delmingd i projektet.

5.37. Har ni gjort det i andra projekt innan ni borjade med IoT
plattformen?

5.38. Nej, skulle jag inte sdga att vi gjort. Inte pa ett strukturerat sitt.

5.39. Men ni har haft olika smart city projekt innan plattformen?

5.40. Na.

541. OKkej, nd har man inga projekt sa kan man inte planera for
kompabilitet. Néar det kommer till datastrukturer, pa data ni
samlar in, har ni en uniform eller standardiserad datastruktur i
dagsliget.

542. Nai det skulle jag inte sdga att vi har, tyvirr. Det dr ocksa en delméngd
for oss att lidra oss i City As a Platform.

5.43. Om man enbart ser till IoT projekten, finns det datastruktur i
dem?

5.44. Ja, dir har vi ju bland annat standardiseringstanken enligt FiWare
modellen.

5.45. Sa det finns datastruktur i IoT projekten men inte kommunen i
sin helhet?

546. Da ér vi tillbaka till fragan om mognad och om verksamheternas
olikheter. Det dr splittrat. Ja vi har kontroll, bra kontroll ver vissa
grejer, sjdlvklart, men det &r inte en kvittens pa att vi har arbetat
strukturerat enligt datastandarder.

547. Att inte ha en struktur, ir det nagot som paverkat adaptionen av
IoT plattformar?

548. 10- Inte for de hiir [nuvarande projekten], absolut inte.

5.49. Nir det kommer till digarskap av data, hur ir det strukturerat
inom de smart city projekten ni har?

5.50. Ja, vi dger den data som produceras, det har vi genom avtal med
samarbetspartnern.

5.51. Skulle du séiga den iir vil strukturerad inom det omradet da?

5.52. Ja, det skulle jag sdga. Men det r ett vildigt smalt omrade.

5.53. Hade ni strukturer for dgarskap av data innan
plattformsprojektet?

5.54. Ja, men det dr lika splittrat som den Ovriga bilden.

5.55. Har &dgarskapet varit nagot som ni sett som en utmaning for

adaptionen av IoT plattformar?
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5.56.

Ja, naturligtvis, det dr av stor vikt vi dger den data vi producerar samt
har mojlighet att exportera den s som vi vill och har tinkt.

5.57.

Ar det nagot som paverkat progressionen med plattformen?

5.58.

DO-

N4, var samarbetspartner &r vildigt forstaeliga och jag tror att den
kénslan borjar vi se bland 6vriga aktorer, leverantorer, for andra
system i verksamheterna och kommunen. Man far sldppa pa det,
Oppna upp APler och liknande, det borjar bli littare.

5.59.

Har ni andra utmaningar vi inte har niamnt i forhallande till
datahantering och dgarskap, nir det kommer till IoT
plattformar?

5.60.

Ja, det dr ju det konkreta att &ven om vi har en datamodell enligt
FiWare sa finns det fragetecken i den. Jag vet inte om du har pratat
med andra kommuner, som har proof of concept som later valdigt
enkla att genomfora, men det finns ju méanga olika sitt det kan ga fel
pa. Sa ska ju datastringar bendmnas pa ett bra sitt med, ja det finns
utmaningar.

S.61.

Och da ir det utmaningar med standards da?

5.62.

Ja precis.

5.63.

Har utmaningarna med standards influerat ert beslut att arbeta
med IoT plattformar?

5.64.

10+

Nja, det &r ju valet av datamodellen enligt FiWare som fargar vart
arbete vilket dven var tanken nér vi gick in i det [City as a platform].

5.65.

Nir det kommer till integritet, hur hanterar ni det nér det
kommer till 6kad datainsamling? Har ni ett system som hanterar
detta som ir skalbart?

5.66.

Idag &r det sapass litet i arbetet med IoT plattform, sa det dr inget
problem. Men framat, i FiWare modellen s har vi ju generic enablers
delarna som styr behdrighet och atkomst och sa vidare. De sakerna &r
vi inte hemma med.

5.67.

Ser ni det som ett hinder, att inte ha ett sadant system, for
adaptionen av IoT plattformar?

5.68.

DO+

Ja absolut, sa dr det. Pa nagot vis sa kidnns det enkelt, med IoT. Allt
finns, tekniken, men standardiseringen &r kvar och hur vi ska hantera
data. Kan man gora det skalbart och pa vilket vis? Var kommer
kommunen in? Vilka delar ska kommunen ansvara for, hur ska det
byggas upp? Det ar ju inte fardigt pa langa végar. nér vi gick in i City
as a platform sa hade vi en tanke om att Katrineholmskommun, vi &r
34 000 invanare, men det finns réitt manga kommuner som dr mindre,
men vi tdnker att vi inte har rad att ha en IT-arkitekt, det &r pa den
nivan. Vi har inte rad att kanske dga och administrera en IoT
plattform? Det gér ju att ta den 6ppna kéllkoden i FiWare och borja
arbeta, men dér har vi sagt att det tror vi inte att vi fixar. Men nu har
jag vént lite tillbaka sadir, kanske vissa delar borde vi kanske ha //
men, aterigen dr det inte riktigt var kdrnverksamhet att programmera
och utveckla plattformen. I sadana fall skulle plattformsdelarna vara
generic enablers som &r for behorighetsstyrning, ta hand om 6ppna
data, som ar for kommundelen.
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5.69.

Ja det ir manga sma delar som ska klaffa for att skapa en helhet i
detta.

5.70.

Verkligen.

5.71.

Och i sig édr det ju en utmaning att ha varje del pa plats och
dessutom skalbart.

5.72.

Ja, det dr det stindiga om vi ska gora det sjidlva? Gor vi det sjdlva har
vi kontroll men det kostar. Lagger vi ut det, sa kostar det mindre men
da maste avtalen vara ritt sa vi dger data och vi har mojlighet att flytta
den.

5.73.

Hur samordnas integration och koordinering mellan IT och
operationella avdelningar i allminhet, hur samordnas dem
uppifran sett?

5.74.

Digitaliseringsavdelningen forsoker tillsammans med verksamheterna
koordinera det tillsammans. Bade utifran och in och tviartom. I dessa
nitverk forsoker vi synka vara digitaliseringsinitiativ for hjdlpas at dar
det behdvs. Med bland annat resurser, budget, omvérldsbevakning,
erfarenhetsutbyte m.m. Ut6ver det finns det manga nétverk dér vi dr
med i olika sammanhang dér det gors direkta digitaliseringsarbeten
thop och andra mer for omvérldsbevakning.

5.75.

Har du ett formellt ansvar for koordinering av dessa fragor, eller
ar det en roll du tar?

5.76.

Min roll &r ju, av titeln, att se de strategiska dragen egentligen. Men
jag tar den rollen att nitverka och sammanfora.

5.77.

Sa det finns ingen tydlig strategi fran kommunen i integration och
koordinering av dessa fragor?

5.78.

N4, inte pa detta viset. Vi leds ju av kommunplanen och andra
direktiv. Vi far utldsa vad som ska digitaliseras. Man sidger bland
annat att larare ska ha mindre administrativ borda. Vad innebér det?
Det kan innebiéra att vi smartar till de tekniska medlen sa de slipper en
del administrativt arbete.

5.79.

Sa som jag tolkar detta, sa ér det inte ett supertydligt direktiv om
hur koordinering och kommunikation mellan olika parter, har
det paverkat progressionen for IoT plattformar? Att man inte har
tydliga kommunikationsplaner ovanifran om hur man ska
diskutera IT och kopplingen i icke-IT verksamheter?

5.80.

/I Digitaliseringsavdelningen ansvarar for att skapa strategier och
handlingsplaner utifran politiken och kommunledningens direktiv i
kommunplanen. Det dr en delegation fran ledningen.

5.81.

Pa vilket sitt far ni stottning fran ledningsfunktionerna for att
kunna driva mindre projekt, sa som sensorladorna och
uppkopplat parkeringshus?

5.82.

Vi far ritt mycket fritt spelrum da det handlar om saker som é&r
relaterade till kommunplanen. Sedan skall det finnas nyttoeffekter
med initiativen och en budget. Sedan sa &r det bra om man har tydliga
mal, smarta mal, som man kan folja.

5.83.

Har ni sadana mal i dagsléiget?
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5.84. Nej, faktiskt inte. Vi hade det forra aret. Dér skulle vi fa till 50
fullvirdiga e-tjinster, vilket vi lyckades med.

5.85. Da hade ni ett sadant mal nér ni gick vidare med IoT plattformen
och borjade arbeta med det?

5.86. Nej. Men ser man det som en delmingd i kommunplanen sa finns

skrivelser sa som att vi ska ha effektivare sitt for att hjdlpa brukare
och personal. Vilket i sin tur kan innebira smarta 16sningar som till
exempel 1oT.

5.87. Skulle du siiga att kommunplanerna och strategierna underlittar
ert arbete med IoT plattformarna?
5.88. MS+ /I Ja, det gor det nog, faktiskt. Det finns ju nog en typ av riktlinje i

kommunplanen och den ger ett utrymme till att arbeta med 10T, for vi
tror att IoT kommer hjélpa oss att jobba smartare och effektivare i
framtiden?

5.89. Vilken roll har ledningen tagit nir det kommer till arbetet med
IoT plattformar? har de varit involverade, lyft upp det eller visat
tydlig support for det?

5.90. De ar medvetna om och blir informerade om initiativen, men &r inte
sa involverade i detta skedet.

5.91. Jag forstar. Hur manga skulle du séiga ni dr som arbetar i smart
city initiativen? Det ir ju silllan en avdelning som arbetar ensamt,
utan snare en funktion med folk fran olika forvaltningar. Hur ér
den funktionen strukturerad i dagsliget?

5.92. Pa digitaliseringsavdelningen sa &r vi tre personer. Beroende sedan pa
vilket projekt det dr sa &r det lite olika. For arbetsmiljo ar vi flera da
verksamheterna dr med, vi kanske &r sex eller sju personer till.

5.93. Hur ér er mojlighet att ta beslut niir det kommer till smart city
och IoT projekt? har ni fria tyglar inom omradet eller hur ser
beslutsprocessen ut?

5.94. Oh, det beror ju pa vilket omrade det d&r. Om man ténker sig,
parkeringsledningssystem sa har vi sépass fria tyglar att vi far det som
vi vill, rérelsemonster har vi redan ok pa, det som kommer tarva mest
ar arbetsmiljo och de sensorerna. VI har inte riktigt mejslat ut hur man
kan anvinda det pa bista sétt samt vilken verksamhet som har storsta
nyttan. Dar dr vi pa en ritt 1ag niva av test fas

5.95. Skulle man séga att ni 6vergripande har ganska fria tyglar att
genomfora olika smart city projekt?
5.96. Ja det dr det, vi dr ju en kommun sa det 4r ju fraimst en ekonomisk

fraga, sedan en resursfraga. Bakgrunden till varfor vi har IoT
satsningar dr ju till viss del av stor nyfikenhet, tillfdllighet plus en
driven leverantor.

5.97. Hur skulle du siga att funktionen som arbetar med IoT och smart
city, upplever du den som formell eller som mindre formell?

5.98. Jag skulle sdga mindre formell nu, vi har ingen styrgrupp eller
strukturerade moten eller pa det viset.

5.99. Hur har influerat progressionen med IoT plattformar?

5.100. FS+ Ja det &r ju delen med arbetsmiljon som blir lite trevande. Jag hade ju

hellre velat se att det kom fran verksamheterna och att behovet fanns
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dir. Att de hade velat ha in sensorerna i vissa lokaler for att ge en viss
nyttoeffekt. Da hade det varit enklare, nu glider vi at andra hallet.

5.101. Jamfor er funktion som arbetar med detta, med andra kommuner
i liknande storlek, skulle du séiga ni ér fler eller fiarre som arbetar
med dessa fragorna?

5.102. ag vet inte riktigt. Jag har kontakt med nagra kommuner, men jag har
ingen koll pa hur manga som jobbar inom deras respektive IoT-
satsningar.

5.103. Skulle du siiga att det ir enskilda individer som driver dessa idéer

och koncept kring smart cities och IoT plattformar vidare? Som
inte nodvéandigtvis dr en formell chef.

5.104. Ja, det dr som vanligt, &r man en driven person som gillar teknik, da
gar det snabbare och enklare skulle jag tippa pa. Men det finns ju
alltid en risk att om personen forsvinner sa forsvinner d@ven
framfarten. Jag har ju en driven chef i detta som hejar pa och dr med i
detta, och 6ver honom sa &r ju kommunchefen.

5.105. Hur har dessa personers niirvaro paverkat adaptionen av IoT
plattformar? Hade ni haft en plattform utan dem?
5.106. IL+ N4, // nd det tror jag inte. Da hade vi inte ens fatt den mojligheten

eller fatt chansen ens. Det dr ju som vanligt, att i vissa organisationer
hiinder det mindre och i andra finns det massa drivna personer dér det
hiinder massor.

5.107. Vad for intressenter har ni i forhallande till IoT plattformarna?

5.108. For rorelsemonster ar det néringslivet. Nér det géller
arbetsmiljoaspekterna sa dr det mer eller mindre hela organisationen.
Diremot sa kan man ju tinka sig att i framtiden kan det finnas
forskningsintresse. Det &r ju manga som forordar att man ska borja
samla data och fa ut sensorer, att vi inte vet vad det kan leda till och
vilka intressenter vi kommer att fa se i framtiden.

5.109. Om man ser till de intressenter som ni har haft som varit
involverade, till exempel biblioteket du nimnde tidigare. Hur har
deras intresse paverkat adaptionen av IoT plattformen?

5.110. Det paverkar ritt mycket. Speciellt for arbetsmiljodelen som vi
pushade ut mer. Da ber vi verksamheterna att kolla vad de ar
intresserade av, sa forsoker vi lyssna pa deras [behov].

5.111. Sa om man ser pa 'peer pressure' monstret, sa har ni gatt ut till
dem, och niir de vil fatt fragan till sig sa téinds en gnista hos dem
och da kommer de aktivt tillbaka till er

S.112. Ja.

5.113. Men har de hort av sig innan ni har gatt ut till dem och sagt att de
ar intresserade av en IoT, eller snare att de vill 1dsa ett problem,
dér en IoT plattform hade varit losningen?

5.114. SP- Nai for den delen sa har det varit tvart om. For rorelsemonster var jag
inte lika involverad sa dir vet jag inte. Men fran arbetsmiljo sa kom
det fran teknik till verksamhet.

5.115. Hur stods ni av IoT och smart city branschen i ert arbete?

5.116. Oj, kan du utveckla?
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5.117. Ja, hur erbjuder industrin support for era smart city projekt, da
ar det bade befintliga leverantorer men éven potentiella
leverantorer?

5.118. // Jag vet inte vad jag kan svara pa det, jag har inget farskt exempel i

huvudet. Det jag vet och kénner &r att det kommer fler mojliga
plattformar och leverantorer. Men de star inte utanfér doérren pa ko
och erbjuder en massa faktiska tjénster.

5.119. Har ni andra partnerskap inom dessa omraden forutom med er
plattformsleverantor?

5.120. Vi har inga andra avtalade partnerskap. Daremot for vi dialog med
andra och omvirldsbevakar hela tiden.

5.121. Du sa innan plattformsleverantoren hade varit vildigt engagerad

i ert arbete. Kan du beritta mer om det? Hur har det uttryckts
och paverkat er?

5.122. // ' Vi anlitade dem och hade tur med fiberutbyggnad i kommunen och
ithop med detta har vi valt att arbeta mer med WiFi, i kommunen. En
del dr det 6ppna och fria WiFit som plattformsleverantéren
administrerar. Da vi jobbat linge med dem, sa har vi fatt en bra
dialog, de gillar oss och vi dem. De tycker vi lyssnar pa dem och det
foder nya idéer. Sa nar de vill testa nagot sa gar de gérna till oss da de
vet att vil lyssnar och vill testa saker. Sa det &r en positiv spiral.

5.123. Nir det kommer till plattformen, kom ni till dem eller kom de till
er?

5.124. For plattformen med arbetsmiljo kom dem till oss.

5.125. Tror ni att ni hade skaffat en IoT plattform om de inte hade
kommit?

5.126. Ja, sd smaningom.

5.127. Sa inte i nuldget?

5.128. I+ N4, jag tror inte det. // vi var i och for sig néra nér vi fick kontakt med

SKR och Rise, sa hade vi méte med Utsikt, sa vi var néra att sétta upp
ett Proof of Concepts med dem. Sa det dr mojligt, men né jag skulle
nog siga kanske inte.

5.129. Om man ser till den generella utvecklingen i smart city
branschen, hur har den influerat ert beslut att adaptera en IoT
plattform?

5.130. Det dr aterigen tillbaka till standardisering och det. Med City as a

platform, jag tycker det &r viktigt. Jag dr inget stort fan av att alla
kommuner ska ha varsitt system som ska géra samma sak, att varje
kommun ska gora sitt eget in- och uppkdp med mera. Det finns ett
stort sloseri i det. Sa jag gillar standardisering modellen och FiWare
ar nagot vi i Sverige men dven Europa tianker oss anvénda oss av. Jag
tilltalas mycket av det.

5.131. Vad anser du personligen ir den viktigaste drivkraften for IoT
plattformar i Katrineholms kommun?

5.132. Det borde vara den demografiska utmaningen. Men jag har forstatt att
det inte dr en enkel utmaning att mota upp.

5.133. Vad menar du med demografisk utmaningen?
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5.134. Det ir ju att vi blir fler dldre, och den arbetsfora gruppen mindre samt
ska klara av att underhélla den édldre massan. Det blir problem med
personal och pengar. Man tror ju mycket att digitalisering och
tekniken ska 16sa den demografiska utmaningen.

5.135. Vad ér den storsta utmaningen med att driva initiativ for IoT
plattformar?

5.136. /I Det @r vél att sétta standards. // Hitta plattformar med okej pris som
ar lattanvdnda. Den klassiska med en ny marknads som kommer upp,
risken finns att det blir flera olika plattformsstandarder och att man
laser in sig i teknik och sa vidare. Och att man ska anvinda det
ordentligt.

5.137. Vi har varit inne pa alla vara fragor. Har du nagot du vill ligga
till som du tror vi missat?

5.138 N det tror jag inte.

5.139 Ja, jag tror vi har varit inne pa allt nu. Har du nagra fragor till
0ss?

5.140 Ja, nir kommer det slutgiltiga resultatet?

5.141 Om en manad ungefir, vi skickar ut det firdiga resultatet.

5.142 Det ser jag fram emot.

5.143 Vill du vara anonym i det slutgiltiga resultatet?

5.144 Nej.

5.145 Jag skickar over en kopia pa transkriberingen sa kan du fa se att
vi tolkat dig ritt.

5.146 Men gor sd, det later fair.

5.147 Toppen, da skickar vi ut det senare idag.
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Appendix G - Interview Skelleftea Kommun, R6

Bold: Interviewer
Normal: Respondent
Reference | Coding | Interview

6.1. What is your, full name, current position and role at the
Skelleftea Municipality?
6.2. My name is [Name] and I am a business strategic at the mu-

nicipality in the head office, so to speak. I work as a staff to
the management.

6.3. What is your, professional background in relation to IOT
and smart cities?
64. Well, I've been working as a developer all my life since the

80s, and I started at Nordea. There I worked for a couple of
years and then moved to Skelleftea and started at Tieto. Thhen
at the Municipality, I started 10 years ago.

6.5. Interesting. Then you are probably well aware of how the
progression of IOT and smart cities, has gone over time as
well.

6.6. Yes, it's also a hobby of mine. I'm a bit of a nerd in that case.

6.7. Perfect for us. Then you're the right person to interview, if

you could, describe for us the IOT platform you have de-
cided to adopt, within the municipality? We've talked a bit,
over mail, but it's nice to have it here as well.

6.8. Yeah. We are working together with the Luleé technical uni-
versity in a couple of rather small sized city projects. Which is
now called SSIO, I'm not sure of that abbreviation, but it fo-
cusses more on the security of sensor data. In that project we
developed a platform. Where anyone who has a sensor, can
connect to the LoRa network that we have in Skelleftea to get
its data delivered to that platform. Further you can have a sim-
ple user interface to get the data from that Platform. Further-
more, we used it in a web application, which is an old one.
Therefore, we are now looking at our coming architecture in
the municipality. There we, we're discussing an information
layer and an information support layer, where the sensor data
will be posted. However, we are yet not sure how that's going
to be built, or if we maybe need another platform for the sen-
sor data. We use some kind of aggregation to move the certain
amount of data to the information support platform. I can actu-
ally say today, we are looking at the future and we are looking
at stuff like data lakes.

6.9. That's interesting. As you said, we can't, look into the future,
we focus on the platform that you are using right now.
Further we are actually not interested in the
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implementation and the connected issues with
implementation, but rather in the influencing factors to
adopt a platform. But of course, we will, touch on some
practical issues as well with implementation. Still the main
focus is about the decision you took that was leading to the
thought to needing a platform.

6.10. Yeah, it is quite hard answer because it's a lot of different
points.

6.11. No worries! We will, cover during this interview the dif-
ferent perspectives as well.

6.12. Okay, fine.

6.13. At the interview we will be looking at three different as-

pects, regarding the platform you are working with. First,
we will talk about the technological aspects and how Skel-
leftea has been working with technology in general and
how the technological maturity has influenced your work
with the platform. Further we will talk about organisa-
tional factors and more cultural factors, how those have in-
fluenced the decisions. In the end we will also touch upon,
the industry and external partnerships to see, how that has
influenced your progression.

6.14. Okay.

6.15. We already talked about what type of platform you have
today, but can you describe what the smart city initiatives
it is related to?

6.16. If we go back for quite a while, before my time at the munici-
pality, there was a problem with the level of the sewage drain-
age. Those wells got overflown. So, the technical, office
bought some kind of system that measured these levels and got
a report from the company that sold the system. Those data
were very interesting for a lot of researchers. They could their
hands on that data. For example, seeing the flow under the
city, which was before not possible. // Also, we built the big-
gest wooden hanging bridge in Europe. Totally built in wood.
And, those guys who built that bridge were very inters de
about the vibration in the village, depending on the weather
and the wind. So, they deployed, around 50 vibration sensors,
with the measurement of vibrations with 50 Hertz. They were
able to tell if there is one person or two person or a bicycle or
a moped passing that bridge just from the vibration. The Luela
technical university saw that there was a lot of research that
lacked from this area. Like IOT Sensor data and how to use it.
But also, how to use the technology. Therefore, they started
this project with money from the EU we were part of it [Skel-
leftea Municipality] and saw the possibilities. That was the
start and today we're measuring the air quality. We have had a
pilot [pilot project] for measuring the levels in our garbage
containers. We had a parking lot sensor. / We even had a short
project where we're measured how many mobile phones were
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moving in certain areas. All these data became more and more
interesting especially for the technical guys in the municipal-
ity, those who manage the technical infrastructure. But it has
grown and today we have a couple of experimental apartments
for elderly, that are measured with sensors, like coffee maker
as well as the toilet usage. With the help of Al, we have a sys-
tem behind that who's painting up the normal life pattern for
these elderlies. If there's a discrepancy and there's a signal to
the staff or a relative. So, today we use it in a "human" way as
well, it's not just technical examples. Yes, of course we have
traffic counters and we have an example of how to perform a
roll call in school. We have done that with cameras but that
gave us quite a big fine. They [Swedish Data Protection Au-
thorithy] said that it was a new technology untested. We put
the students in a position where they couldn't refuse. But all of
these arguments were wrong, because it's an old technology
and everybody who didn't want to be part of it was left out. So,
we have tried and challenged the rules and regulations. We
like moving forward, because we know that every decision
you based on facts is much better than based on beliefs and
you can actually get effects from some of the data.

6.17. Absolutely. Are most of these initiatives still running and
connected into the platform?
6.18. Some are still running // And I forgot about the streetlamps -

we put a lot of sensors in those Not just smart lighting, to light
them up when it's needed. More we used a measuring system
that told us about the quality of the lamp or general damage
occurred, for example a leaning pole of electrical leaking.
Also, we could see what the consumption of electricity. More
like a system, for the municipality than the citizens. But The
purpose was to save money because, Skelleftea is a big Munic-
ipality, the same land size as Gotland or Skéne and there are a
lot of guys going around and looking at the lamps. So, it would
be much better to reduce the drop time between a failure and
fixating with the help of those sensors. Also, when we
mounted these sensors, we also put in a noise sensor. To meas-
ure the ambient sounds in the city and the air quality. Due to
the electricity in this pole it’s very thankful to, put a lot of stuff
inside. I heard now from a RISE project that someone has Mu-
nicipalities in Sweden, rent out these poles to actors who want
to Mount sensors. So, we might continue that pilot [pilot pro-
ject]. // I don't know. It's not my decision to make, but we are
running the traffic counting, air quality and sewage flow meas-
uring. The data we collected from the smaller pilots [pilot pro-
ject], we use at hackathons every autumn in Skelleftea. We
have a lot of good ideas about the services that can be built
upon this data.
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6.19. Interesting. On a general level within the municipality,
how do you, cope with technological change? How is the
technological maturity of the municipality a whole?

6.20. It's quite low actually. // I must say rather slow. People have a
lot to do. that makes them rather hard to work with when it
comes to change because they don't have time for change. It's a
question about money, but if we can show them that they will
have better quality in the decisions and it will actually save
them money in the, in the long run we get a lot of interest. I'm
having a meeting after this interview with the technical guys
who are looking into different kinds of sensor data. We are
now in a position where there's a big need of warm hands in
the municipality. We could get them. There's a lack of money
and there are not enough taxes, to cover the losses. We have to
add smart technology to cope with the situation in the future.

6.21. Would you say that the low technical and maturity in gen-
eral in the municipality has influenced the adoption of an
10T Platform?

6.22. | TC- /I No, because I think that they're kind of ignorant about stuff

that doesn't concern. They're actually joke every day, until
they can actually see that stuff like that [completed initiatives]
can help them. But, in the beginning you have to talk about it.
There is a very low interest, but when people can see what
good comes out of something, it's much easier. That's why we
are running all these small pilots.

6.23. Have you within the municipality an existing IOT archi-
tecture before you decided to adopt an IOT platform?
6.24. No. We were looking at that now as part of some national pro-

jects and we have the knowledge with the reference architec-
ture concerning IOT. So, we're dealing with that question now,
but that's not a big problem yet. Anyhow we would like to be
prepared. But the thing is that up until now, we handle it kind
of with the left hand. Calling it open data and just put it some-
where and let people deal with in the way they want to do. The
big problem came when we were actually measuring people.
That's one that worked with architecture.

6.25. Not having an IOT architecture before you decided to
adopt an IOT platform - was that seen as an obstacle for
the adoption?

6.26. | TC- No. // I’'m sorry to say no because there was also a big igno-

rance when it comes to architecture and the importance of IOT
architecture, enterprise architecture information architecture
and so on, because we had a cope for quite a while without it.
It's as hard as anything to change people's mindset when it
comes to architecture as it is to get to the digitalisation or
whatever. // That's why I say no.

6.27. We are looking into what affects and what not effect. So
"no" is also an interesting answer. Maybe more interesting
than a yes.
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6.28. Yeah. Usually it is.

6.29. If you look before you started the platform together with
the university, how much knowledge did the, the munici-
pality hold about IOT platforms in general?

6.30. Well, mostly it was something that they read about that it was
coming in the future. They didn't know, the future is already
here. There are always these people that go up Pronto and,
adapt early to new technologies and new ideas and new ways
of thinking. Let's say I am one of them, because it’s a hard job.
Nevertheless, I'm working at a department that we're called the
quality and innovation. So, the innovate part is to look at new
technologies and see where we use this for the good of the mu-
nicipality. So, it's my job and that people are getting used to it
that I come with strange ideas and let them try a lot. So, it's
been easier and easier and not everybody sees the benefits of it
because we tried it so much. // I wouldn't ask to see it in areas
that are not so technology friendly like in culture area or the li-
brary. But the interests are awakening there as well. So, it's
about future for IOT, Al and Sensor Data.

6.31. So, if I interpret you properly, you have by doing this mi-
nor proof of concepts, gained the knowledge needed for
continuing with a platform, which is per se a bigger per-

spective.
6.32. Yeah, that's a good answer.
6.33. And given your existing technical solutions, what chal-

lenges have you faced to cope with interoperability for the
smart city initiatives?

6.34. Well, the thing is it's not a big problem because we have al-
ways the university to lean on. They always helped us with
these issues. So, it became quite easy, and the platform actu-
ally delivers what we asked them for. For instance, if we want
to have a camera system to deliver a warning, well it does. If
we want to create some kind of a BI data set for decision mak-
ing it does. It actually delivers what we want, because it is our
platform that aggregates and run data together with other data.
So, people that were giving actually everyday jobs, get the
data that they want and the information they want in a con-
sumable way. So, the stuff that happens under the hood, they
don’t have to bother with it.

6.35. So, it is not needed to change your own systems, as the
platform has solved that for you?
6.36. Yeah. Except for some special cases. For instance, when we

introduced mobile apps in the technical department for // dam-
age reporting of the roads etc. They wanted a separate system
because they delivered the information to an entrepreneur. In
those cases, we used, some development and new solutions,
but often it's, it's more like a BI system. The data that comes
from there or a single system.
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6.37. And, did you have before a unified or standardised data
structure within the municipality?

6.38. No.

6.39. Then not having a standardised data structure has that in-
fluenced the adoption of the platform.

6.40. Well today, we are aware of the importance of it. So now

we're talking about it, but back in the old days, all the different
offices could buy their own systems and also their own inte-
grations. So, it was more like a portion of spaghetti. And today
we're looking at a structure. We are very, very hard on this ar-
chitectural question about the structures and the information

architecture.

6.41. More of a post the decision issue rather than pre decision
issue?

642. 10- Yeah, it is.

6.43. If we think about these smart city initiatives that you have,

started before you decided to go for the platform. Have
you planned for internal and external interoperability in
those, for the future?

6.44. /' Well, I'm going to say I have, and I always try to paint that

picture, but I can't answer for other people. Many times, when
I discuss my point of view, I feel other people are very narrow
in their thinking when it comes to their own everyday job. So,
actually it's a hard question to answer.

6.45. If we reflect to decision to adopt an IOT platform, how
has this been making the decision easier or has this been
seen as an obstacle. If so, have you been planning for it?.
How has that influenced the decision to adopt an IOT plat-
form?

646. | 10+ We have kind of an organisation for that. We have the coun-
cil. They exist of members from every different office and de-
partment. Those guys are well aware of the importance of this
and it's their job to spread that information in their own organi-
sations. They are having a hard time to get that information out
actually because people are so busy with managing their own
responsibillites. So, we have kind of a critical mass of the peo-
ple who said that we will need, we need this, we want to get it
and we’re working with it, but I can't say it's spread through-
out the organisation.

6.47. All right. When it comes to data ownership, how is the
data ownership structure structured within the municipal-
ity for the smart city initiatives?

6.48. We have information owners, for every kind of information in
the municipality. That's all from the political part of the differ-
ent offices. They have no idea about the technology behind it
or where it's stored or comes from. So, we also have these, IT
people who have that responsibility. We have ownership on
two levels. It's a technical level, / I don't know, political level.
That comes from Swedish Laws because we have that type of
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document that says, how long do you have to save this infor-
mation and so on. That's a political decision. So, all the way
through. But when it comes to the technical part, that's not
easy as always.

6.49. Yeah. would you say the current data ownership is well-
structured?
6.50. Well, today it's beginning to be well-structured. Almost say,

well structured. It's taken quite a while when we saw that it
wasn't structured well.

6.51. How long ago did you realised this?

6.52. Five years ago, we saw that no one had actually a picture of
all the information that flow through our systems. We had to
do something about it. We changed the way to, we supported
our data layers and stuff like that. We got information owners
for every information piece and a technical responsible person.
When it comes to integration, by the way, bad word in our or-
ganisation. So, we're looking at, integration and new laws,
where we can create our own API, especially when it comes to
all information, even old information that's been there for for-

ever.

6.53. And do you believe that having this well-structured data
ownership has eased the process of adopting an IOT plat-
form?

6.54. | DO+ Yes, absolutely. Because it’s very easy to pinpoint the person

who you could, you should talk to when it comes to, a solution
makeup. Now, these people are handling this information. So,
they come to us with the new solutions and stuff. They would
like to know something, because they lack information for
them to make good decisions. And so is a majority in the or-
ganisation.

6.55. And have you had a scalable and functional system to cope
with a privacy concerns regarding increased, data collec-
tion as data collection is often the result of more smart city
projects.

6.56. Not yet. We haven't gone that far, but we're addressing the is-
sue and having discussions with our information security man-
ager on how to cope with these data and try to decide in, what
context innocent data could be dangerous. Well, people don't
know about that, but that's something they, they're working
with students. So, it's an actual issue.

6.57. Has this influenced the decision to adopt an IOT Plat-
form?

6.58. As I said early on, we haven’t our own platform yet, but abso-
lutely.

6.59. Are there any other challenges you identify in relation to
data collection, governance, ownership, and IOT plat-
forms?

6.60. One big issue the process around the collection and using the

usable services around the data. What we're lacking, and that's
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my charter is a quality process. Let's say we're measuring wa-
ter quality. What's that? How deep should you measure it?
What parts in the water can affect the quality? What's the time
of the year? That time of day? What's the soil made up at the
beach and stuff like that. So, we need to have a quality pro-
cess, because we can't say this water is good or bad until we
have the quality process. So actually, you can't make a good
decision if you don't have the quality process.

6.61. And looking more at the organisational factors, how does
management facilitate integration and coordination be-
tween IT and operational departments in general in Skel-
leftea.

6.62. I work as a strategist in a small department and one of my col-
leagues is the CIO. We have an IT department that just run
systems and support systems, nothing else. We are the organi-
sation that's decide what kind of services they should have in
their catalog. The department comes to us and discuss how
should we develop our everyday job to meet the future needs.
So, we're the guys that set up the strategies. The I'T department

delivers.

6.63. So, is this way of communication facilitated and a struc-
tured way to exchange knowledge to that?

6.64. Yes, it is because we have some sort of standing point be-

cause they have to present their challenges they have in their
operations. We are presenting the overall challenges for what
we have seen in the society - these types of meats somewhere.
So, in that way, it's very structured. The host is all with the
CIO, he has the last learning. Because today it is very im-
portant that we make great decisions, of course.

6.65. Would you say having this well-structured communication
way has influenced the deep progression with IOT plat-
forms?

6.66. Well, it could have influenced it, because from our part we're

very keen on creating big amount of data to make better deci-
sions, like to use a modern BI tools and stuff like that. So of
course, in the long run we will probably influenced by it.

6.67. How does managerial functions, support initiatives and
push projects further internally?
6.68. Okay. when it comes to these discussions, when we see that it

is necessary to do something, and we can make some rationali-
sations or whatever. Then we initiate the project. We have a
project team that takes the project and looks at the needed re-
sources and stuff like that. Afterwards we check it with all
other stakeholders when it comes to this certain project, what-
ever can be. So, we have a process by process around all this
work. After that, the project process takes over after we roll it
out.
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6.69. Having this structured way of working with initiatives. Do
you think having that backbone has influenced the pro-
gression to adopt an IOT platform?

6.70. | MS+ Oh, maybe in a way that you see the necessity of having a
platform. But I can't say // not in other ways when it comes to
that. Partly of course, from the importance of having correct
data to make decisions

6.71. Does Skelleftea has an IOT vision for smart city initia-
tives?
6.72. No. // I mean, we own our bus company, we own the power

company, we own the public house company. Yeah. So, we
have a lot of stakeholders in the society. On that level - Yes.
We're actually working on something. We have like a project
now we call sustainable Skelleftea, where the municipality is
just a part of that project or program. So, in that case - yes, be-
cause my boss has a boss and that's the director municipality.
And it's also, she, that, is boss of all the practical concerns. So,
it's very easy to work with these companies. Then you get a
completely different picture recaps the running project pro-
grams. So, two different stories.

6.73. Having these types of communal vision, has that influence
the adoption of IOT platforms.
6.74. MS+ Yes, because our mission is that Skelleftea should be the best

place to live and work in. I'm very keen of building very smart
society and smart for me is a simple word. Simple comes to
mind as well as secure and useful when it comes to environ-
mental economy but also safe and stuff like that. But simple is
a very important word. You can't get it simple if you don't
have a lot of data and smart technology. I mean, look at book-
ing your travel. That can't be smart if you don't have the tech-
nology, the functional devices and all the data under your fin-
gertips. I would say // it's like a beacon - the smartness in Skel-
leftea it goes in hand with our vision and mission.

6.75. Interesting. How would you say is the function - working
with the smart city initiatives - structured?
6.76. It's kind of hard to get it. Well, we don't call it smart to do, we

call it sustainable Skelleftea. We want it to be social-sustaina-
ble, environmental- sustainable and economical-sustainable
and // sometimes it's easy to end up in the business model for
one company, like smarter energy or whatever. We have said
that we must have all three powers in a project, otherwise we
won't run it under our umbrella, so to speak. So that's where
the smartness come in. I think it's very important because if
you don't have any citizens, you don't need green energy. You
don't need smart houses if no one wants to live there, because
it's not social sustainable. It's quite important. We're very
aware the risks that it might lean over to something that's not
smart city.
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6.77. Would you say that you have within these topics good pos-
sibilities for taking decision and moving forward within the
different initiatives and projects from the higher hierar-
chies within the municipality?

6.78. You know Skelleftea is in the middle of a crisis right now, be-
cause NorthVolt is starting the biggest battery factory in Eu-
rope. So, everybody is doing what they can to provide new
roads and new houses. I mean, we've never seen as many
grains in the city as we have today. So, it's a very extreme situ-
ation. Everybody understand that we have to dig in and change
the way of thinking and it's not going to be like it was yester-
day So that makes it much, much easier. // So that makes eve-
rybody is very humble in front of this situation and there is no
management there that has the last words. Everybody's digs
and I'm doing my part. So, everybody is very keen on a suc-
cess because we could fail. I mean, it's often the weakest link
that we haven't thought of that make us fail, but we're working
on solving this [using the possibilities]. So, we don't have that
problem, actually. Not at all.

6.79. Would you say that you are more people working with
smart city initiatives and IOT platforms in Skelleftea com-
pared to other municipalities?

6.80. Oh, I don't know everybody, but we have a very special way
of running our municipality. In Sweden we have 290 munici-
palities. But we are famous because we were always upfront
when it comes to most areas. So, I'd say we are in the forefront
in many areas, but not of course at all.

6.81. But If we think in terms of employees working, not neces-
sarily full time, but working a lot with, these initiatives and
platforms. How many are you, that are heavily involved?

6.82. I'd say around somewhere between 500 and 1000 people are
working at the frontend of technology and that, for me, the
smartness of the city. But actually, everybody has different sit-
uations. Working with their own tools. Some departments
have a long way to go. Some are almost there. So, it's very
hard to say who's working with smartness because, I don't
think that anyone's sees the whole picture. I think we have
8,500 employees full time. But last year we had 12,000 ac-
counts in our IT systems so it's a lot of people.

6.83. But if we narrow it even further down in the IOT plat-
form. How many heavily involved?

6.84. That’s not too many. I'd say about 10 Persons. It’s part of our
new start.

6.85. Would you say the group you're working with this a for-
mal group or a more informal group?

6.86. It's informal, I'd say because, we are a small team that had the

mission to work with digitalisation and digital transformation
in the municipality and we have networks everywhere. High or
low in the organisations. We have ambassadors and people
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who are working with us, also some against us. So, it's abso-
lutely not a formal organisation. It's a network. Not just em-
ployees also a lot of external partners.

6.87. Would you say the size and informality has affected the
progression with IOT platforms and if so, how has it af-
fected?

6.88. | FS+ I mean, it's not a single issue. It's part of something bigger. I

think it's worked out well because it finds its role in the bigger
picture. Some people are very interested in it, some are not.
But everybody. Understands the importance or working with
other people in the network. Also, they understand, the im-
portance. So, it's not a big problem. It's not actually outspoken
in a hard way, and it's not formal in any way, but it's there and
it's alive and kicking, so to speak.

6.89. Would you say that there are individuals that drive these
ideas and concept of smart cities and IOT platforms fur-
ther that is not necessarily a formal manager.

6.90. IL+ Yeah. Me for instance. Yes, absolutely, there is.

6.91. And how has their presence of these individual influenced
the progression with IOT platforms?

6.92. Yeah. I mean, in our municipality we are not that formal, and

we don't take that heart from the management and stuff like
that. We all work together. So, it's more like people know how
to listen to. Even though they are on the lowest level or the
highest level, it doesn't matter. Yeah, so that's very important.
Like in any organisation, you have a formal and an informal
organisation and when you talk about the informal organisa-
tion, you also know how to speak when it comes to certain is-
sues and, that's the way to get things done.

6.93. What type of major stakeholders do you have in relation
to the IOT platform?
6.94. Yeah. First of all, the citizens, visitors, business, I mean eve-

rybody who lives and works with us. Then there are the deci-
sion makers. We have the quadruple - the NGOs, the academic
world, the business world and the animals. So, I would say
most people, because if we can be a smart society, we will
have IOT everybody benefits. So, everyone is some way a
Stakeholder. I think the most important ones are the ones who
can get smarter services and simpler, everyday life. If we can
make the information available and if we can make better deci-
sions when it comes to, what we're in the old days based on
experience. As it is now based on facts and a cheaper and more
slim organisation.

6.95. So, would you, that your interest in the platform is ex-
pressed the directly or indirectly.
6.96. Indirectly. I don't see many people knows that it exists. Just,

it's there and it delivers something, and they were happy with
that. It's not very many people who want to actually lift up the
hood.
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6.97. Are there any departments that have expressed directly
that " we want an IOT platform or we want the outcome of
an IOT platform, not necessarily knowing it's an IOT plat-
form they want?

6.98. SP+ Yeah. As I said earlier, the technical department, that work-
ing, with the hard infrastructure, they want to measure a lot of
things to sit at their offices and see what's happening in the
city. In second hand, it's all those who are, looking for signals
in a society and that could be everybody from the fire brigade
to the elderly care.

6.99. Would you say that without this direct interest, you would
still have an IOT platform?
6.100. | SP- Yeah, because it would be part of the architecture, but we

don't talk about it so much now, because we don't want to
scare people with the technical issues because as they are very
focused on their operative courses. If they’re interested, of
course they can take part of any pilot project they want to, but
they're not interested. They just benefit from.

6.101. What I'm looking for is, how has the interest of stakehold-
ers influenced the, the progression and the adoption of an
10T platform?

6.102. Well, when you come up with a solution, do you see the ne-

cessity of that one, but you don't see that when you're just con-
suming the services. So, it’s very hard to say that, for instance,
the citizens - they don't care. They want correct information
and lots of it at the right moment on the right device, then
they're happy - they don't care about the platform.

6.103. And when it comes to the external industry, regarding
IOT and smart cities. Would you say that they, supporting
your projects and offering extensive support for the differ-
ent initiatives?

6.104. // ' There is an initiative in Europe called the open data chal-
lenge. We had something similar, but we called it information
challenge. We address the business side the society and said,
what do you need? What kind of information do you need to
build something sustainable for us? Further how would you
like to cooperate with us in order to build something if you
have an Idea. In that we displayed all our challenges. And
asked us - Can we buy, these kinds of services or we can de-
velop them. We need them as well as all of the municipalities
in Sweden needs them. So that kind of commitment in the so-
ciety from the business side and from the economic side and
other parties we wanted to take part of. We tried to extend that
to the social lab thing, but that didn't work out quite well be-
cause, we didn't get the response from the citizens. But we
have a startup hub in Skelleftea with a very good network
around these things and we are very happy, to help companies
with information, so they can build solutions that they can

115



Adoption of IoT platforms Akpinar, Hofmann & Mansson

benefit from. Therefore, they can provide in the next step some
services to the citizens that take the load of our shoulders.

6.105. How dependent, would you say that you are for external
partners and cooperation’s with the industry, for progress-
ing further with the work with IOT Platforms?

6.106. | 11+ I don't, see any dependencies in that case more than for uni-
versities. We also cooperate with the Umed University That's
our main partners today. Also we're beginning to see some
partnership evolve from the sensors that we have in these el-
derly experimental apartments, because they want to sell us
their locked solutions, but we refuse to buy these because we
don't want to be dependent on a single partner when it comes
to the data. That's an ongoing discussion, but we wanted to
own our raw data. Then, someone can build the solutions that
we need. That's a situation today.

6.107. Are there other municipalities or industry initiatives that
have reached further in your work with IOT platforms? If
so, has that influenced your work in any way?

6.108. Yes, we've been part of some EU projects and we've looked at
possible cooperation’s with other municipalities. We've
learned a lot about what not to do. Before there was a "wildlife
“initiative in the EU that we joined, and we didn't get anything
out from it. Only a platform that no one wanted to support. I
think we know what to do. And that's, for instance, why we
say we don't buy systems where the company owns the data.
We know what to write down in our contracts when it comes
to the data as well as the forms of data. That, but did it answer
your question?

6.109. I think so. what do you personally believe is the major
driver of adoption of IOT platforms?
6.110. /I ' The knowledge about how a society runs. Personally, I

think that data is beautiful. I love statistics and collecting big
amount of data, making decisions to understand the world

[Understanding the Context]. That's my drive, but I can't an-
swer for anyone else. In the professional ways, it's the quality

of decisions.

6.111. What would you say is the biggest challenge for driving
the IOT platforms further?

6.112. To popularise it with data! I mean, as I mentioned earlier on,

you have to have quality in the data, and you have to know
what you're actually measuring. You'll have to present it in a
consumable and understandable way to people, who are going
to make the decisions on it. We have to find some kind of
standards on how to model the information from IOT because
not everybody can make their own decisions when it comes to
format and how to store it or measures it. We have to have
some common information models. As well as a reference ar-
chitecture and to make it worth something, because otherwise
you cannot compare.
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6.113. For sure. This was actually all our questions we had for
you. I think we've been touching upon multiple different
aspects. Do you have anything in mind that you want to
add? Anything we have missed?

6.114. No. For now, my brain is quite empty.

6.115. Yeah, no worries. So, we would like to thank you for your
participation. It helped us a lot.

6.116. You're welcome.

6.117. We wish you a nice Wednesday evening.

6.118. Thanks, Bye!

6.119. Bye.
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Appendix H — Interview Kristiandstads Kom-
mun, R7

Bold: Interviewer
Normal: IT strategist at the municipal IT department
Italics: loT Project Leader at Municipal public energy company

Ref Code Text

7.1. Ni far vara anonyma i resultatet samt liisa igenom
transkriberingen sa ni kiinner er ritt citerade, sa om kinslig
information finns sa kan vi anonymisera det i efterhand. Kan vi
spela in intervjun?

7.2. Det later jéttebra, vi vill gidrna ldsa genom det.

7.3. Perfekt, da spelar vi in nu. Skulle ni kunna beskriva kort vilka
smart city initiativ ni kor i kommunen just nu?

74. Vi har jobbat med olika piloter. De som &r igang nu &r

renhéllningen, sensorer pa stora sopkirl for béttre planering och
optimera den hanteringen. Vi har dven big belly pa stan. Vi arbetar
mycket med den tekniska forvaltningen for att kunna genomféra
Overvakning av vara avloppssystem, och dess floden samt relatera
det till grundvattennivaer, lufttryck och nederbord for att kunna
skapa en projektionsmodell. Vill du fortsitta?

7.5. Ja, vi kor badtemperaturer som tilldigg pd det, pd ndgra badplatser i
kommunen bade sommar och vintertid. Vi har dven interna initiativ
inom energi med, jag vet inte om det dr intressant. vi har CO2
mdtning i konferens och overvakning pd energi skdp. vad mer, vi
har vdderstationer vi tinkte publicera for invanarna med, likt
badvatten. Det var vdl det som var smart city relaterat, skulle jag

sdga.

7.6. Ar alla dessa projekten och initiativen kopplade till IoT
plattformen?

7.7. Det dr ju sa, om man ser pd bakgrunden, sd kor vi tva olika loT

plattformar. Vi har en hos oss, och en finns i kommunen. Sd frdn
min sida sd ser det ju inte synkat ut men det gar in i kommunens
plattform, men vi kor inte in det i var egen plattform for att
transportera det vidare. De dr parallella idag och en diskussion
pdgar.

7.8. Ja det blir vél ett mer spekulativt lige, men vi arbetar just nu med att
synka samman med malet att ha en gemensam plattform. Men
energibolaget har ju fler kunder &n kommunen och vinder sig mot
en privat marknad medan kommunen vill hélla ihop IoT initiativ
mellan olika forvaltningar for att kunna dela information pa ett bra
sdtt. Sa det dr bakgrunden. Men det dr nytt och mycket hiander. Vi
har ett initiativ till som kanske &dr halvsmart, men vi har 6vervakning
av statyer som ér i pilotform. Det stals en del bronsstatyer hér,
metallvirdet dr lagt men konstvirdet dr stort sa vi tinker bevaka
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dem med sensorer. Sensorerna avgor om de borjar rora sig eller
kénner vibrationer.

7.9

Ja, averkan, sd dr accelerationssensorer och vibrationssensorer.

7.10.

Spinnande, ni har mycket igang samtidigt. I arbetet med att ha
en gemensam losning, hur langt ir det gatt? Har ni tagit ett
beslut om att gora det men édnnu inte hunnit implementera?

7.11.

Det dr i diskussionsfas, men fran den politiska ledningen och
forvaltningsledningen har de landat i att vi ska ha en gemensam
plattform. S& nu ser vi pa former for ansvarsfordelning och den ska
séttas upp. Just nu dr det inte en teknisk diskussion, utan mer for
roller och ansvarsfordelning.

7.12.

De plattformar ni har dagsliget, hur léiinge har ni kort dem?

7.13.

Vi har kort i cirka 1,5 dr.

7.14.

Det dr ganska samma for oss.

7.15.

Det vi framforallt studerar ir inte implementation, utan vad
som lett upp till valet att ga vidare med en plattform. Vi
studerar det ur tekniska, organisatoriska och externa
perspektiv. Har ni fragor under intervjun eller vill ni ha ett
fortydligande sa sig till under intervjun. Om man ser pa
teknisk fordndring inom kommunen, vad ér den generella
tekniska mognadsgraden?

7.16.

Den ir ganska ojamn. Vi har nog hela spektra fran de tekniska
forvaltningarna och samhéllsbyggnadsplanerarna till kultur och
fritid som inte &r en organisation som anammar teknik pa samma
sitt. Kommunen ir en diversehandel.

7.17.

Ar det nagot som paverkat progressionen med IoT plattformar?

7.18.

TC-

Ni det kan jag inte sidga. Det vi forsoker hitta dr ett gemensamt
initiativ med att tillhandahélla en plattform. Det &dr darfor vi har en
centralt 4gd i kommunen, eller via var partner, sa vi har inte en egen
plattform utan en instans fran var partners plattform. Sen later vi
forvaltningarna realisera sina behov pa den, vi ser det mer som att
centralt sa gor vi det mojligt for forvaltningarna att sjositta sina
idéer.

7.19.

Om man da ser pa arbetet med att realisera detta hos
forvaltningarna, hur ir deras kunskaper och erfarenheter av
IoT plattformar? Hur har ni arbetat for att ge dem tillrackligt
med kunskap for att realisera det?

7.20.

Det vi gjorde var att tillsammans med energibolaget, startade vi
piloter, dir vi var mana om att hitta anvéndarfall som var férankrade
i verksamheterna sa det kunde fa fiste. Och da av de workshops vi
hade vaskade vi fram fyra piloter varav tre gick vidare, dir sopkirl,
bostadsbolaget och livbojar gick vidare. Sa dér startade allt, och inte
1 forankring med teknik eller plattform, utan snarare att hitta
tillampningar. Generellt sa &r de flesta forvaltningarna inte sa
teknikintresserade. De vill kunna kopa information for att sedan ta
beslut eller forma sin verksamhet efter det.

7.21.

Om man ser till IoT arkitekturer, dr det nagot ni har haft inom
kommunen innan IoT plattformen.
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7.22. Dir kommer energibolaget in, LoRa nétet kom innan piloterna till
exempel, sa fragan &r vad som dr dgget och honan.
7.23. Ja, grejen dr ju det att vi bygger ju fiberndit ocksd, och ddr borjar vi

ndrma oss vdrt slutmdl och detta var ju en form av fortsdttning pd
det. Sa vi borjade se pd radiondit samtidigt som vi studerade vdrt
interna behov och involverade kommunen mer. Vart langsiktiga madl
dar att bli en kommunikationsoperator sd vi vill egentligen inte ha en
extern plattform for externa kunder men det dr en nodvindighet i
dagsldget. Vi vill ha en dppen plattform for bade kommunala och
kommersiella aktorer. Det dr som det var i borjan med fiber, i
borjan var vi tjdnsteleverantor, infrastrukturleverantor och
kommunikationsoperator. Sd vi dr i borjan av den resan igen.

7.24. Ser man pa arkitektur fran kommunens sida sa samordnar vi de
behov som finns fran olika forvaltningar, och da samutnyttja
informationen i till exempel modell IoT plattform och att kunna
lagra det pa ett bra sitt dér vi har kontroll pa var information. Sa vi
bidrar med det fran det centrala perspektivet och vi stottar vara
verksamheter i hur de kan komma igang och driva utvecklingen.
Respektive verksamhet ska édga sin del och da ta en del av
kostnaden.

7.25. det kanske inte har med arkitektur att gora, men mitt ur synsdtt sd
dar inte detta en teknikfraga egentligen utan det dr processfrdaga. Det
dar ddr utmaningarna ligger, och det dr det vi har konstaterat i alla
tidigare workshops och projekt.

7.26. Att ha ni har en arkitekturell bakgrund, med till exempel LoRa,
har det underlittat progressionen med IoT plattformar?

7.27. VI har ju inte haft sa mycket underliggande, utan har ju mest haft
fiber och sa. Sa det dr en rdtt sa ny del for var del.

7.28. Generellt sa dr vi en halvstor eller halvliten kommun med ca 85 000

invanare, en IT avdelning som dr halvstor men vi forsoker bygga
kompetens inom strategiska omraden. IoT ir ett sadant om man ser
framat. Vi vill da kunna tillhandahalla kompetens och en
grundstruktur, inte just arkitektur, men processmissigt mot
verksamheterna. Det dr ett medvetet val att antingen bygga egen
kompetens eller hitta den tjansteform som &r lamplig for
kommunen. Vart vi landar far vi se, vi har upplevt att trosklarna for
att borja med IoT &r hoga. Det har bade med kompetens att gora
men dven med kostnadsldget. Det som fungerar vildigt vél &r ju de
fardigpackade losningarna som fungerar bra, men vi vill ha system
som gar genom en plattform dér vi kan dela information mellan
olika system sa vi inte far stuprorslosnignar. Dir tanker vi
strategiskt plattform dven om vi inte har det behovet initialt. Det dr
for att borja ritt.

7.29. Precis, vi vill inte binda oss till en leverantor. Vi vill ha flexibilitet.

7.30. Har ni i de olika smart city initiativen ni kort ut, har ni planerat
for framtida kompabilitet och behov?

7.31. Det vi har kort i var har vi gjort det. VI har full mojlighet att dela

data, pd storhet, pd varje sensor egentligen. Vill vi sammanstrdla
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alla temperaturer sd kan vi det och vi kan stromma den data till
olika abonnenter. Sa ja.

7.32. Det dr samma hir, det dr grundkravet for plattformstianket, sa det
kan vi med. Men vi har dven det motsatta behovet nér det géller
sekretesskyddad information som vard och omsorg samt floden i el
och vatten som &r skyddsvérd information. Likavil som vi vill dela
information s maste vi skydda den i andra ldgen.

7.33. Saklart. Om man ser pa de tekniska losningarna ni har i
dagsliiget, har ni statt pa utmaningar for att hantera
kompabilitet mellan de olika projekten?

7.34. Det dr en omogen marknad, varenda sensor kréver en adaption mer
eller mindre. Det dr ju en utmaning i sig, och dven uppadt, i
Nortbound interface sa borjar FiWare komma men det dr dnnu inte
ddr helt. Sd ja det finns utmaningar.

7.35. Ja, det dr ju ett LoRa nit energibolaget driftar och dger i kommunen,
men dven dir finns det konkurrens i olika béarartekniker, med olika
sensorer och grader for olika dandamal. Dar kommer kostnaden bli
avgorande i efterhand f6r vad som gar framat. Sensorerna for de
tillimpningarna vi har &r relativt dyra.

7.36. Det har dven varit en del av malbilden, att oavsett bdrarteknik, sd
ska det ga att hantera i IoT plattformen. Det dr ett grundkrav.
7.37. Fran kommunperspektivet, sa vill jag fortydliga att vara

verksamheter inte bryr sig inte om vilket radioprotokoll vi kor wifi,
LoRa eller HTTP, utan det limnar vi at den tekniska sidan att forse
med ett informationsflode som de efterfragar.

7.38. Har dessa utmaningar paverkat progressionen med IoT
plattformar?
7.39. 10- Nej. Var IoT plattform har vi inte utmanat med nagon annan

birarteknik utdver WiFi och LoRa och den ska ha kompabilitet till
fler teknologier, men vi dr inte dédr dnnu. Vi har en ide 6ver en
arkitektur som ska gar att skala, det ska vara en mangfacetterad

koppling.

740. Sen dr det som sd, att ett problem dr ju varje teknologi som ska in
dar kostnadsdrivande sa det krdvs tanke innan.

7.41. Vi dr fortfarande i fasen med att pavisa nyttan av allt detta. Om man

ser det foretagsmaissigt, vad kostar det och vad far vi for virde
tillbaka. Inte forrédn vi ser att vérdet dr storre dn kostnaden, oavsett
om det dr kvalité, tid eller besparande, om man har en upplevd vinst
sa tar detta fart. Fram tills dess jobbar man med sma volymer och
piloter. VI ar fortfarande i ett skede med relativt42 sma

tillimpningar

7.42. Du var lite inne pa datastrukturer, har ni i kommunen en
standardiserad datastruktur ni arbetar efter?

7.43. Nja, det kan jag inte siga, eller hur tinker du med standardiserad
datastruktur, lagring eller transmission?

7.44. Kommunikation frimst

7.45. I vanliga fall dr det WiFi och de protokollen. Ingen uttalad egen
sadan.
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7.46. Vi var dven inne pa dgarskap over data, att varje enskild
forvaltning ska éga den data de genererar. Skulle du anse att
agarskapet ir vil strukturerat i dagsliget?

747. Nja, det kan jag inte sdga. VI dr inte dér dnnu, det &r lite vagt uttalat.
Var ambition &r att dela sa mycket som mojligt. Men det finns ju
som sagt, dven det motsatta behovet att skydda information. Nu har
vi inte gjort nagot [inom IoT] mot vard och omsorg, men det ar lika
mycket [dataskydd] gentemot infrastukturbitarna. Dér vill man
absolut dga sin information, men vi har inte riktigt en fastslagen
modell for ndr man delar och inte. Vi har kort det case by case

hittills.
7.48. Att inte ha ett strukturerat system i en storre skala, har ni sett
det som ett hinder for att arbeta vidare med IoT plattformar?
7.49. DO- N4, snarare tvirtom. Jag forstar virdet och ser det, men i nuldget &r

det mindre relevant da vi har kinnedom om alla involverade vilket i
sig dr ett litet antal. Nér antalet involverade véxer uppstar ett
tydligare behov av en struktur. Vi har @nnu inte satt de ramverken
pa plats.

7.50. Desto fler sensorer, desto mer data genereras och samlas in, har
ni ett skalbart system for att hantera integritetsfragorna eller ir
det ocksa case by case?

7.51. Jag skulle nog sdiga att vi mdter inget som dr en integritetsfrdaga. Vi
har aktivt undvikit det och ddrmed inte lyft den frdgan.
7.52. Jag haller med och sdger igen, vi ser behovet och forstar det, men

har inte kommit dit &n. Vi dr mer i 14get att vi sidkrar saker efter
hand och diarmed inte satt den strukturen.

7.53. Sa sammanfattat, sa dr fragorna inget som hindrar det
nuvarande arbetet men kommer som en utmaning framover nir
datavolymer och skalan pa implementation okar?

7.54. DO- Ja.

7.55. Precis, samtidigt har vi valt bort vissa piloter eller fordndrat dem
da vi ansett att den frdagan kan vi inte ta dnnu. Sd hindra, nej, men
snarare har gjort en realistisk selektion.

7.56. Sa ett medvetet val. Ar det nigra andra utmaningar i
forhallande till dataiigarskap, -hantering, -lagring och i relation
till IoT plattformar ni tiinker pa men som vi inte pratat om?

7.57. En av huvudfragorna dr mer av en principsak, och det dr dérfor vi
egentligen initialt har haft tva plattformar, da vi ser fran kommunens
sida sa har ritt mycket av var datalagring och drift av egna
verksamhetssystem, sa i forldngningen vill vi inte bara ha en
dashboard att visa upp, utan dven integrera och samkora information
mot vara verksamhetssystem samt halla dem innanf6r var
brandvigg och har full kontroll hur vi styr detta. Nér vi da lagrar
och dger informationen sjilva. Darav har // vi var egen plattform
initialt. Det var dven inte helt l4tt att komma igang och paketera
ihop en 16sning. Man koper ju inte bara ett par sensorer pa ett stille,
koper datastrom fran en annan och bara sitter upp nagot. Det krévs
mycket kompetens vilket kommunen inte har internt initialt och rétt
mycket maste da kopas in. Darfor var partnerskap attraktivt sa vi
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kunde fa det paketera det och #@ven testkora. Utifran de
erfarenheterna dr vi &ven mana om att kunna byta och ersitta
systemet, leverantor, plattform eller lagring, sa det dr skalbart pa det

séttet med.

7.58. VI har ju inte sd mycket inbyggda processer, sa systemet dr vdldigt
flexibelt.

7.59. Storsta utmaningen &r faktiskt att himta tilldimpningarna, det r

dirfor det fortfarande &dr glest med tjénster att kora. Det dr en
betydande troskel att krypa over, fran var sida.

7.60. Om vi ser pa de organisatoriska aspekterna, hur samordnas
integration och koordinering mellan IT avdelningen och de
operationella avdelningarna i kommunen, uppifran sett?

7.61. Det ér bland annat jag. En av de roller jag har ar att halla ihop de
interna behoven i kommunen. VI har flera projektledare som har
dgarskap av 10T plattformen och vi tillsammans méter
forvaltningarnas behov och forsoker hitta 16sningar.

7.62. Finns det nagon mer konkret form detta genomfors i, i
praktiken?
7.63. N4, det dr behovsrelaterade moten. Det ér ju ritt lite som dr igang,

sa ndr ett behov uppstar eller vi hittar det, sa har vi de méten som
kridvs med de personer som ska vara involverade, for att reda ut
fragestdllningen och ser hela kedjan samt presentera en 16sning.
Ofta har de ett behov men inte ansprak pa en teknisk 16sning i sig.

7.64. Vad har ni for mojligheter att driva olika projekt internt? hur
stottas detta uppifran?
7.65. Uppifran &r det ganska platt, med sju forvaltningar, // det gar att ha

olika funktioner 1 olika enheter, men hér IT den som har
digitaliserings och utvecklingsansvaret nédr det kommer till att stodja
verksamheterna. Annars kan man se ur ett ansvarsmissigt
perspektiv sa har ju varje verksamhet ansvar for sin egen
digitalisering och sina egna behov samt sikerstilla att man har de
verktyg och kompetens som krivs for att utféra det. Men sanningen
ar ju det, att inom dessa omraden dr man svaga bestillare. Darfor
moter min enhet verksamheterna regelbundet, pratar om de
funktionella behoven for att sedan foresla och realisera de tekniska
l6sningarna. Ibland har de en prislapp att kdpas in, men den interna
konsultationen och kompetensen vi har, interfaktureras inte till
forvaltningarna, for att minska trosklarna. Rent konkret kan vi
hjidlpa dem men det kostar inget, forrdn man pratar inkop av
sensorer, eller nitkostnader och sa. Men centrala kostnader som
plattform och kompetensmassigt starta, dr gratis for dem. En
forvaltning &r ju // budgetstyrd. De vet inte om de behover
budgetera for dessa saker och da har de inga pengar for att kunna
genomfora detta. Sa for att 6ka hastigheten sa &r vi en resurs som
inte tar kostnader for dem

7.66. Har detta arbetssiitt paverkat progressionen med IoT
plattformar?

7.67. Med plattformar tinker du?

7.68. Ja, och da méjligheten att ga fran pilot till riktig plattform.
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7.69. MS+ Ja, lite grann. Vi har haft olika skeden da detta vuxit fram i olika
takt. Nar vi startade den uppsittningen vi har med tva plattformar,
sa sa var tjanste- och produktleverantor [for IT inom kommunen] att
manga kommuner har samma problem, man ser ett behov men vet
inte hur man ska I6sa det. Sa de paketerade ihop en tjanst med en
plattform, med stod for att starta igang det. Sa maste man ju dven ha
partnerskap for nét och det. Men det ndrmade sig en kundpakteter.
Det gjorde det littare // det dr ju abstrakt i borjan och svart att fa en
bild av kostnader, men detta gjorde att vi kunde se vad kostnaden
for plattformen blir som hamnar centralt och sa far varje forvaltning
sensor och driftskostnaderna for radionétet. Sa man kan séga det
hjélpte oss i det skedet att fa en presentabel och léttforstaelig bild av
kostnaderna. Vilket var en kimpig del efter piloterna, da det sag ut
att bli vildigt dyrt om vi gjort det sjdlva med bara 30 sensorer och
bygga ett nit kring det och kdpa en IoT plattform, det &r ju inte
vettigt forrdn man kanske har 3000 sensorer eller annu fler. Sa den
som vill starta detta, maste vilja ta risken med kostnader, ha talamod
och ligga pa forlust tills volymerna dkar. Ska man vara sjélvbiarande
fran borjan men vara i liten skala sa gar det inte, vilket var en
troskel for oss.

7.70. Jag haller med. Utmaningen dr ju att hyra, eller kopa in en tjdnst,
som kan bli problematisk ndr det blir stora volymer, dd ser man
uppsidan med att dga sjdlv. Men det gdller att komma det, vilket dr
en utmaning.

7.71. Och vart man dr som kund, dr man stor eller liten, hur mycket
kompetens har man. Manga foretag i kommunen dr sma, som nog
inte alls vill bygga egen loT kompetens utan hellre kdpa egna
informationspaket s att séiga. SA nigot maste finnas diremellan.

7.72. Detta tilltalar de ju av vertikaler som finns, de har volymerna, och
det strdvar vi inte efter. Vi vill ha en horisontell losning och ddr
finns ju vissa kostnader.

7.73. Har kommunen en IoT vision alternativt en vision for smart
city?
7.74. Visioner tas politiskt ndr man pratar kommun. S& né, det har vi inte

da. Vi har riktlinjer fran forvaltningar och har da snarare en
tillimpad tanke som jag redan varit inne pa. De vertikala 16sningar
ar jattebra da de &r out-of-the-box, funkar, kan uppskattas direkt
men om vi vixer vill vi inte har vertikaler, for da kan vi aldrig
komma till ett steg med bra big data eller Al till exempel. Det
bygger pa att vi har kontrollen sjdlva, sa har man en vertikal sa
maste den ga att kora genom plattformen sa vi kan tanka av
informationen. Detta kan vara det léttaste sittet att starta, men jag
upplever att manga vertikala leverantorer dr ovilliga att lata en tanka
av informationen.

7.75. Ja det dr ju deras affdrsidé, sd det dr ju klart att de inte vill de, for
dad tappar de ju sin USP.
7.76. Att ingen vision finns for IoT eller smart city, dr det nagot som

paverkat progressionen med en IoT plattform?
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7.71. MS- Jag borde svara ja, // men jag vet inte. VI har idag en vision som dr
var digitala agenda som &r den stora visionen som ir politiskt
forankrad, en fem-ars period som 16per till 2020 nu. Men den talar
aldrig om hur, utan bara vad vi vill uppna, sa som att ligga i
framkant med digitaliseringens mojligheter, ge kommunen ett smart
sdtt att jobba pa men dven ge kommunen de tjdnster och services
som behova. Sa dir kan man absolut ldsa in IoT i den, men det star
inte explicit, vilket varken heller robot, e-tjanster eller wifi gor for
den del. Sa det finns ingen vision med namnet IoT, utan det handlar
om nyttorna for digitalisering.

7.78. Om man ser pa funktionen som arbetar med smart city
initiativ? Med funktion menar vi genom flera avdelningar, de
personer som arbetar mycket nira med er och smart city
initiativen. Hur manga &r det som arbetar aktivt inom det och
ar vildigt involverade i de héir fragorna?

7.79. En handfull skulle jag tro. Det dr sa att jag dr pa IT avdelningen, sa
vi dr lite pa sidan av. Smart city, det mesta av det sitter pa tekniska
forvaltningen. De édger fastigheter och tittat pa virme, ventilation
och ljus, de har @ven hand om gatubelysning, samt vatten och
avlopp. Sa dir finns det mesta nér jag i forsta hand tianker pa smart
city. Och det ér ju lite distribuerat med olika individer med olika
ansvarsomraden som dr mer eller mindre drivande i den hir fragan.
Vissa vill jobba som tidigare, medan andra vill géra mer och flaggar
for ett intresse och behov sa far vi forsoka 16sa det och plocka upp

dem.

7.80. Sa det ir en del eldsjilar involverade i plattformsarbetet som
inte har ett formellt ansvar for den?

7.81. IL- Ja, jag vet inte om man ska kalla dem eldsjélar, men de 4r dem som

ar drivande for sina fragor. Men de ér ju inte drivande i att ha just en
IoT plattform. Den &r vi centralt drivande i for att ha en plattform
till de andra forvaltningarna for att realisera deras behov. Jag ser
plattformen som en mojliggéra. De som har ett behov, bryr sig
egentligen inte om plattformen och med det menar jag att de vill ha
ett sitt for att samla in sin information strukturerat och sedan kunna
modellera den och da gora smarta saker med det. Hur man sétter
upp det arkitektoniskt dr det vi som tar ansvar for.

7.82. Om man ser pa er som har mer direkt ansvar for IoT
plattformen, skulle du siiga att det arbetet ar drivet till foljd av
en enskild individs engagemang och nérvaro?

7.83. Nja, vi dr vildigt beroende av att hitta ménniskor som vill utvecklas
i denna riktningen. VI har inget mandat att tvinga teknologin pa
nagon, och vi styr inte forvaltningarna dér, utan de lyssnar pa sin
respektive forvaltningsledning och politikerna. Sa forsoker da hitta
de som dr positiva och forsoker bygga bra Iosningar for dem som
pavisar nytta, kvalitetshojningar och kostnadsbesparingar sa leder
det till att fler ser oss och véra losningar.

7.84. I funktionen som arbetar med IoT och smart city, skulle du anse
att det ar en formell eller informell funktion?
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7.85. Den idr formell pa ett sitt, for den finns dér och dr en resurs. Men det
ar inget heltidsuppdrag for nagon. Detta &r bara en del av det som
jag arbetar med. Det tror jag i sig dr en fordel, for da blir det inte
forst en person som foreslar robotisering, en annan integrering och
en tredje [oT, utan vi kommer och arbetar med en helhetsdiskussion
och foreslar den 16sning som é&r bist lampad efter verksamheten
man har just da. Da gor vi dven en plan for vad for teknik vi borjar
med, och vad som kan ldggas pa senare, vilket blir som en roadmap
for avdelningen, dir de kan styra vilka steg de tar bade
kostnadsmissigt, tidsméssigt men dven kompetensmaéssigt. Formell,
ja, vi dr 3-4 personer som arbetar med digitalisering pa min
avdelning, och vi dr da stodresursen till forvaltningen. Sedan har vi
ju infrastruktur hos energibolaget som ocksa dr formellt

strukturerad.

7.86. Ja, vi dr ndagra som arbetar med detta, fast ingen gor det pad heltid,
utan vi dr ju fortfarande i en uppstartsfas.

7.87. Har ni mojlighet att i era respektive funktioner ta egna beslut

inom arbetet med sensorer och IoT plattformar? Hur fria tyglar
har ni inom era projekt?

7.88. Hos oss dr det vdldigt platt organisation, vi har stor frihet. Men det
finns alltid en budget att forhdlla sig till.
7.89. Sédg att det finns ett behov for en specifik sensor, sa har inte vi

centralt eller forvaltningen den kompetensen om att veta vilken
sensor vi ska ha. Detta har energibolaget, de har en bred
omvirldsbevakning och vet vad som finns och hur de kan anvéndas.
Dir ju en rad initiativ, och dér bygger energibolaget kompetens
kring omvérldsbevakning. Inom IT bygger vi en kompetens, vi
investerar infor en vixande framtid, men det sker organiskt, det dr
inte in med allt pa en gang. Vi fyller ju pa med fler personer for att
kunna méta de olika behoven. Vi sitter ju gemensamt ansvar och
skapar modeller for hur vi kan férbereda oss, och detta sker ju pa
eget initiativ fran oss. Det finns ju inte en stor kundbas just nu till

exempel.

7.90. Hur har mojligheterna att kunna arbeta efter eget initiativ
paverkat progressionen med IoT plattformar?

791. FS+ Ja det tror jag, hade vi inte // det finns nog ingen enskild forvaltning

i kommunen som hade tagit detta steget om vi inte hade gjort det
centrala initiativet.

7.92. Vilka ir de storsta intressenter ni har i dagsliget for IoT
forvaltningar om vi ser till kommunen?
7.93. Tekniska forvaltningen ir etta, sedan skola och omsorg. Aven kultur

och fritid, 4ven om de inte dr sé teknikintresserade sa har de
behoven men de har svart att hitta budget for det, den typen av
aktiviteter har de inte budget for.

7.94. Sett frdn vart hdll, sa dr kommunen den stora intressenten
tillsammans med de kommunalt dgda aktiebolagen, som
renhdllningen och fastighetsbolaget.
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7.95. Bostadsbolaget har ju en rad behov av smart city. Tekniska
forvaltningen dger ju manga av vara lokaler, som skola, kontor och
affarer. Men pa bostadsbolaget kommer ju en allménnytta in ocksa.

7.96. Skulle ni séiga att intressenters intresse for plattformen ér
uttryck indirekt.

797. Det tycker jag dr indirekt, om jag tolkar dig som vi pratat innan, sa
har de ju inte uttryck intresse for plattformen, utan for 16sningen.

7.98. Ja de dr ju intresserade av en funktion. loT plattformen dr ett medel
for att komma dit, likasa med LoRa nditet.

7.99. Och ni har gatt med use cases till forvaltningarna?

7.100. Egentligen tvért om, energibolaget gick med fragan, vilka

tillimpningar har ni, sa use casen kom fran férvaltningarna in i
pilotprojekten, for att fa riktiga behov och kunna se nyttan.

7.101. Precis, som var rimliga i omfattning ocksa.

7.102. Absolut.

7.103. Hur stor paverkan har de hir intressenter pa progressionen av
IoT plattformar?

7.104. | SP- Jag skulle vilja siiga att ha de varit mer springande pd bollen, sd
hade vi varit ldngre.

7.105. Jag haller med.

7.106. Det dir varken vi eller IT avdelningen som hindrar, utan det dr
anvindarbehoven som, inte saknas, men de dr inte identifierade dn.

7.107. Ibland &r de identifierade men prislappen ér for stor. Ibland &r man

inte riktigt dédr dnnu. Det dr en kombination av att pengar eller
formaga att driva fragan.

7.108. Ja, och inom mycket, sd som renhdllningens taxering, sd krdvs det
politiska beslut, sa hela spektrumet av utmaningar finns.

7.109. Ja det dr det. Vi dr redo och energibolaget dr redo. Vi vixer
organiskt efter hand med bestéllningarna som kommer.

7.110. Om man ser till externa partner i IoT och smart city branschen,
vad for stod och support hittar ni hos dem?

7A11. Tdnker du pa kommersiella parter?

7.112. Ja, men dven till exempel forskningsinitiativ.

7.13. Energibolaget anviinder en del externa partners som radgivare,

inklusive mig sjdalv som dr konsult och anvinder mig av vissa
kollegor. Det finns andra bolag vi nyttjar for bdde tekniska
losningar och hdlla oss uppdaterade. Forskningsbiten, ddr har vi
inte varit sd involverade, utan det dr mer indirekt med kompetens
runt omkring. Men vi dr inte involverade i ndgra direkta projekt,
och vi har sokt Vinnovapengar men inte fatt det dnnu. Sa ddr dr vi.

7.114. Hur har de externa parterna paverkat er progression?

7.115. Det beror lite pd vilka man menar. Vissa externa parter dr start up
bolag med drivkraft, men det dr i vissa ldgen sd att drivkraften dr
bra men man missar den driftsmdssiga nivdan. Kor vi snabbt framdt
tappar vi driftsaspekter som stabilitet. Ddir har vi snarare stottat
leverantoren, sd det dr lite av ett vixelverk.

7.116. Pa kommunens sida, er plattformsleverantor, hur har det
partnerskapet paverkat? Fanns det innan IoT plattformen?
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7.117.

Ja de &r en av vara licenspartners, efter en central upphandling, sa
de dr var leverantor av datorer och IT utrustning, men vi koper dven
konsulttjanster fran dem vid behov. Och nir detta borjade sé hade
dem en snabbt paketerad 16sning, som vi sa. Sa vi har inte forsokt
upphandla nagot, utan hittade denna modellen for att ta steg tva
efter piloterna.

7.118.

Kom dem till er med detta erbjudandet eller gick ni till dem?

7.119.

I+

Ja det var det faktiskt. Men det dr ju sa att vi har regelbundna méten
och en pagéaende dialog, sa vi har sikert namnt det. De jobbar ju
over hela Sverige och har fangat upp behovet pa fler stillen och da
fatt en storre skala av det hela, sa kostnaden for den paketerade
16sningen delas upp pa alla som brukar den vilket gjorde att det blev
kostnadseffektivt for oss med. Sa de kom till oss med dem.

7.120.

De var ju dven involverade i pilotprojekten.

7.121.

Kom pilotprojekten fran er sida eller fran leverantorens
initiativ?

7.122.

Det var energibolaget som var det.

7.123.

Ja, det var vi. Vi hade bestdamt oss for att kora ett IoT ndit och de
blev kommunen rdtt partner.

7.124.

Vi ville testa kora pa radioprokoll for at ha mojlighet att kora saker
nir ovriga losningar inte funkar, som wifi.

7.125.

Om vi ser till generella utvecklingen av IoT plattformar, har
branschens utveckling paverkat er?

7.126.

Jag tror det. Det finns ju ett perspektiv jag funderar pa. Det ér ju
konkurrens kring allt, i tex smart city och fastighetssidan, i deras
vertikaler, som fastighetsovervakningssystem vill ju involvera
tekniken i deras system, dven om de bygger pa vertikaler och inte
sldpper in en plattform. Man racear lite pa marknaden.

7.127.

Ja, mdnga kommuner runtomkring borjar se pd open data, och det
dr en punkt vi inte sett inom var kommun. Men det blir ju en
naturlig overgdng och sammansvetsning mellan loT och open data.
Sen blir det ju dven hédr med hur man skyddar centrala och viktiga
data, gentemot det som ska vara oppet, dr en utmaning i sig.

7.128.

Vad tror ni dr den viktigaste drivkraften for att arbetet med loT
plattformar inom era respektive organisationer?

7.129.

Vi dr dverens inom var grupp att vi ska ha en plattform, och vi
trycker ju pa for att det inte ska glida ivédg i diverse vertikala
16sningar. Om alla koper sina egna system, sa blir det isolerade
system. Sa drivkraften &r ju att inte kdpa vertikaler, utan en
plattform, for da nir vi de stora vinsterna pa lang sikt.

7.130.

Och med vertikalerna, de dr bra initialt men hindrar en nédr man vill
expandera, eller om leverantorerna hdjer priser eller gar i konkurs.
En IoT plattform mojliggor ju kontroll, kvalité och att vara mer
oberoende samt att pressa priser pd ett helt annat sditt.

7.131.

Absolut.

7.132.

Vad ir de storsta utmaningarna med att driva arbetet med IoT
plattformar?
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7.133. Det dr processer, forstd verksamhetens processer och kunna
implementera dem pa ett viktigt sditt.
7.134. Ja, kompetens och pengar, forstaelsen, dr alla utmaningar. IoT kdnns

som nagot som gar saka initialt, men efter en viss tid nar vi bra
break-even. Nir marknaden mognar, vill vi ha en skalbar struktur,
att vi inte &r efter i vart arkitekturella tink. Darfor maste vi tdnka
ritt nu, sa vi dr redo.

7.135. Inte bara skalbart, men dven strukturer, sd det dr rdtt fran borjan,
for annars kan man fa behdva bygga om det efterhand.

7.136. Exakt.

7.137. Vi har nu varit inne pa vara fragor, nu nir vi haft &zmnet i
luften en timma, ir det nagot ni kiinner ni vill ligga till?

7.138. N4 jag tror inte det. Inom det mesta sa ér det funktionen och pengar

som dr svaret, aven om du fragar om IoT plattformar, sanningen dr
att plattformen inte &r den centrala fragan just nu, utan funktionerna
ar det. Verksamheterna efterfragar inte en plattform, utan
funktionen som vi da far realisera. Det vi da ser dr behovet dr en
plattform med langsiktighet, 4ven om man kunde haft andra
16sningar i dagslidget. Vi vill gora det ritt fran borjan.

7.139. Sen dr det en utmaning att hitta en lagom komplex plattform. Man
vill ju kunna gora allt i den, men det fdr inte krdvas en
doktorsavhandling for att administrera den-

7.140. | IO+ Alla delar ska ju d@ven vara moduler, sd vi kan byta lagring och
plattform, att det da gar att upphandla pa ett konkurrensutsatt stt.
Vi vill inte bli leverantdrsberoende i nagot av dessa stegen, utan vi
vill ha en arkitektur som vi kan byta ut delar inom.

7.141. Det later klokt, kloka tankar. Har ni nagra fragor till oss?

7.142. Hur mdnga intervjuar ni mer dn oss?

7.143. Atta kommuner verkar det bli i den firdiga uppsatsen.

7.144. Over hela landet? Eller med geografisk begrinsning?

7.145. Det ir over hela landet, fran syd till norr. Dir alla har gatt olika

langt i sin progression med IoT plattformar. Vi skickar en kopia
pa det firdiga resultatet. Fragar igen om ni vill vara anonyma
samt lisa genom transkriberingen?

7.146. Jag behover inte vara anonym men ldser géirna genom
transkriberingen.
7.147. Ja precis. Samma for mig.
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Appendix | — Interview Lunds Kommun, R8

Bold: Interviewer
Normal: Respondent

Reference | Coding Interview
8.1. Okay, so if we just start with your name, current posi-
tion and role.
8.2. My name is [Name]. I'm a solution architect for innovation

for the city of Lund. I work a lot with smart cities, I[OT and
Al projects. I have a whole business intelligence platform
right now as well. So yeah, a lot of data statistics and new
techniques in the cities.

8.3. And what background are you having in relation to
smart cities and IOT platforms?
84. Originally, I'm a mathematician, but then I worked 10 years

in GIS and as a developer as well as a technician and data
specialist. Like five years ago, I joined the IT department
and worked a lot with BI and statistics. And two years ago,
I switched to innovation for prototyping, where IOT is one

part.

8.5. What type of smart city initiatives is Lund running cur-
rently?

8.6. /I Oh, there's a lot. You talked to Claus (from RISE), re-

garding City as a Platform. That's what we are involved in.
Further, we have a department which is called future by
Lund. Maybe, you heard about it and there I would talk An-
ders. If you're not, have talked to someone there before and
they are doing the Smart Public Spaces, which is [oT in
public spaces. Together with a Vinnova project, where also
our IOT platform is currently hosted. And then we are in, //
the digital twin city center initiative. / Also, we work to-
gether with the university of Lund, particular the GIS center
with (Swedish word) if you know them. That's also regard-
ing the digital twin, but IOT is coming in there, and then we
have worked together with Esri, which is our vendor for
GIS system on digital twin and IOT as well.

8.7. That's a lot of things going on simultaneously. So, I
think we wrote in the email, we are looking into differ-
ent aspects of, what influences adoption of IOT plat-
forms in municipalities. And we are mostly looking into,
the stages from nothin, up to taking the decision and say
now we start actively working with IoT platforms. So,
we're not looking into the technical implementation, but
rather what led up to the point where we are right now.
So, we're looking at that perspective as well as from an
organisational perspective. - How you work in munici-
pality, how external partners may have influenced the
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progression and, also the technological readiness you
had, when you went into these projects.

8.8. The thing is we don't have a platform in Lund right now, at
least not, in the IT department or something, which is in
production. I'll ask you to talk to Anders as well because he
is a project lead for smart projects in public spaces. But we
have tests and installation. Yeah, it'd be working with Civ-
ity now. Then we were looking at (swedish word of of-
fice?). So, we are right now in the test phase, but the idea
behind is that we will have a variety of sensors and con-
nected into one proxy - that is what I call this IOT Platform.
It puts our data in a nicer way to organisation systems. So,
this is why I can't say so much because we don't have one
by now, but we introduced the strategy and I'm working in
this project. Then we do a lot of tests bedding. I mean, Ac-
cess, Schneider and Sony Ericsson - all the big companies
in Lund are in those, SOM project and test together. So def-
initely, there we need the IOT platform because we can't the
like translate every note by ourselves.

8.9. Well, of course. Have you taken any formal decision
that you are going to, to get a central IOT platform but
you don't have it in place and are currently evaluating
through for the pilots?

8.10. The SOM project runs to the end of the year and I think its
prolonged maybe it will be prolonged even more. So right
now, we don't see the need to have // a production environ-
ment here before we haven't tested what we want, but then
there is our energy company. And they have purchased
EDU and are driving a platform, commercially. We haven't
decided fully on this, but probably we will follow like Hel-
singborg does it. So, I can give you more the ideas. Is that
okay? Like a plan I have now, which can change. For it
would be that (Swedish word) hosts the infrastructure, like
they do with electricity and our network and we have our
service there. But we even have the IOT platform so we are
the data owner so that the database will be at our premises.
The Infrastructure includes sensors and the network. Further
we have that LoRa Network in Lund that you probably
heard about it, which SOM took for forms and, (Swedish
Word) and just took ownership of that like two months ago.
Because they will offer it like commercial services as well,
but they'll always be this open band for testing, as it helps
this open platform for, inhabitants or private persons or
smaller companies. That’s the idea of our IOT platform,
now, that we instead purchase through (Swedish word) and
that drifted. But that can change.

8.11. That still falls under our scope because, it doesn't have
to be centrally located at the municipality. It has to be
mainly. Like it's supposed to be used centrally, but then
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it can be located at a third-party vendor. But great, we
will run through the parts of the questions, anyhow be-
cause I think it's still relevant for our field. So, the tech-
nological maturity at Lund municipality. What would
you say it is in general?

8.12. // That's hard to answer. In which part? I mean like we have
like 270 systems. We are like a 10,000 employee 13,000, if
you count all. That's hard to say because it's very different
in each department and digitalisation. We have IT services,
we work a lot, on service design and Lifecycles. Fairly,
that's not the technical saying, but I mean, as we are hosting
our own services, we have a lot of testing. I would say we
are quite mature. Then we have these old systems, which
we bought in the 90s, which we still use - than you will not
say we're really.

8.13. The impression I get is that you are kind of trying to
run in the front, in like a general and where it's possible.
8.14. Not totally in the front. I don't think a municipality should

be the first. But we do a lot of prototyping to be sure we
aware of the newest techniques, but we are not implement-
ing the very news. Maybe the next year, because we have to
have a stable drift.

8.15. How has this influenced the progression and work with
IOT platforms? How would this mindset and idea from
the municipality, has it influenced how you are working
with IOT platforms and those types of questions?

8.16. | TC+ Absolutely. At least the governance of the systems and that
is the same as IOT that we have a lifecycle and an owner.
Now that we have a data policy because they can get a GDP
or data collection by the sensors. I mean, we are working up
to the same standards. If this is what you mean. So, we are
quite mature. So that's the same standards we apply on 10T.

8.17. Do you have, an IOT architecture currently set up.

8.18. Yeah. As I said, we are in the test version, so we have a
(Swedish word) platform and we are consuming from dif-
ferent services, but it's nothing which we've written down. I
think as I said, we'll work together with Future By Lund and
I can send to you that contact as well. It's probably that they
will have the main IOT architectural thing. We see them as
an infrastructure provider. I mean right now we have no
plans. Helsingborg has their own IOT technicians, which
they employed. We don't have any plans for this right now,
to have our own [IoT architecture competence]. It’s me to-
gether with the future by Lund.

8.19. When it comes to IOT platforms and smart city solu-
tions interoperability is a pretty. important part of it.
Given the exist existing technical solutions you have, are
there any specific challenges you have faced, within the
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field of interoperability for these smart city initiatives
you have been running.

8.20. | DO+ // I mean, it's a lot of standards, like people call things,
other things. You can’t compare different values. So, what
can we do? I mean a camera is a sensor as well and then a
municipality. We will have a lot of cameras, if we want to.
So, we are facing a lot of legal issues to fight with getting
the okay to put up cameras or getting the okay to collect
some data because of, integrity. That I would say it's not the
technology which is stopping us. It's often the legal and in-
tegrity aspects and everything and the other is, ownership. [
mean, we own the IT department. We don't drive own pro-
jects just because we can, we need a department which says,
now have a use case. Now we have a need. This is what we
have a problem with right now. It's hunting these use cases
and having a proof of concepts. For example, putting sen-
sors in old people's homes to see a fault or something. But
There is no one owning this case and driving it from the de-
partment. No one is wrong. We are starting there right now
to do that. So that's something we've done.

8.21. Would you say that the, data ownership you, are cur-
rently having in this smart city initiatives are well struc-
tured?

8.22. Regarding IOT devices? We don't have so many yet, but in

general, we have really a good, information security and //
registers models. Which means you have always an owner.
We have always (Swedish word)? We have to sign agree-
ments and so on. So, we have a lot of routines in faith,
which we will use for the data as well.

8.23. That was my follow-up. Having this routine and well
structures, have that ease the, process and progression
and working with IOT platforms.

8.24. | DO+ Absolutely. // In the scope we have done it. | mean, we
have this advance Calendar if you look at that blog, maybe
you see some sensors have set up in December, but it's not
SO many.

8.25. When it comes to more to a privacy and integrity of
data, do you have any systems that are scalable handle
the increase of the data collection?

8.26. We have a system to document all data. We use that after
GDPR or legal reasons. It's like a catalog. It's not data. The
data will be in a database which meets all the requirements
and handles sensible data.

8.27. Are these registers and systems created in a scalable
way to handle the increased amount of data that comes?
8.28. I said, it’s only the description of data, so it will not in-

crease. It's the data which we will collect with sensors. I
mean, it's more of this big data that will be in a database
which need to can scale it, but it will be the same security if
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we scale it. But the system handling the information about
data that's only a little table and that’s scalable enough. It
means a secure transportation of so much data, that depends
if they have owned data centers and we own our data struc-
ture - so I don't see a problem to scale. It's a money ques-
tion.

8.29. Perfect. If we go back a bit to interoperability - in the
smart city projects that you had, been running out cur-
rently, have you planned for future, interoperability in
them?

8.30. | 10+ I mean, this is why we chose that you have a platform for
testing. That's a proxy, because we see the need for it. We
can't handle every sensor ourselves and has to communi-
cate.

8.31. Absolutely. I leave the more technical side and look to
organisational aspects, how is integration and coordina-
tion between the IT departments and operational de-
partments coordinated, by the management?

8.32. That's a very different on each side. I mean, we have some
digitalisation (Swedish word) it’s like a meeting, which de-
partments are in, which decide the course of some digitali-
sation’s project. And then we have for the operative thing
the technical staff where they have one person, which is
contact person at the departments. But I mean we are hand-
ing a lot through automation. We have 55 people supporting
13,000 I mean; it's automated a lot as a self-service. That's
for example interesting for the IOT. - The elderly care -
they have a digital officer now, which is like working with
welfare technology sensors as well.

8.33. having those own digital offices within the departments
influenced the progression working with IOT platforms
and these types of projects.

8.34. | MS+ IT yes. As I said, we don't have so many IOT projects. We
have four use cases. You have some with the technical de-
partment, and they have a lot of sensor, they don't even
know about. They have lots on the traffic lights. You have
maybe seen the bike lights; I mean they switched to green
when you're coming and so on. Then we could put some to
our platform, but there you got more of hinders, which are
the different vendors or, they’re not complying to the stand-
ards. And that has been prominent in other systems. I think
right now it's identifying these we already have and identi-
fying the possibilities.

8.35. How, would you say that the managerial functions and
top management in the municipality support and initia-
tives, push these types of projects forward?

8.36. /I Yes, politically driven organisation. That depends a little
on when the next vote will be. But that can be very differ-
ent, but digitalisation is a very hot topic, because of Corona,
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because we need to have digital working. We'll probably
say the same on IOT. What's the challenge to show mone-
tary station effects on putting on IOT projects or IT pro-
jects? I would say they are quite open to this.

8.37. Do the municipality have any kind of IOT vision or a vi-
sion for smart cities?
8.38. We did not write down something like this, because I think

that should be the need, which drives, not the sensors itself.
but what do you see, it’s not its own purpose? So, I don't
think it's a number of sensors. We have like these; we want
to strive to be digital. To help the people to enhance, to do
all for our inhabitants and so needed to share. But it's not
like it's a number of sensors. More optimise and automatise
samples will be needed. But we are having a digital strat-
egy. It's an economic plan for the next years. 10T and Al,
all these are a core technology they're looking at. Abso-
lutely. We don't have like a strategy, like we have for the fi-
ber network, where like we say, 95% should be connected

here.

8.39. Great. So, how many are you that are working actively
with the platform and the smart city initiatives?

8.40. 10 to 15 maybe, but that's only a first a guess. I mean, |

would say here we are like five, six, seven on it. And then
we have future by Lund, which will be four to five, if you
count the external partners or not. So, on the departments,
probably one per department. So maybe 10 to 20.

841. Would you say that this function and group of people -
is it a formal group or an informal?
8.42. It depends how they define a smart city. I mean, now I'm

thinking very technological from my actual point of view as
a solution architecture. And we have city architects, we
have environmental strategists. And so on. That'd be proba-
bly a hundred. It depends on the point of view.

8.43. Okay, would you say that, this group of people, is it a
formal group or an informal group?
8.44. It's different groups. I mean, we have a lot of initiatives. As

you asked me when I counted up the initiative, thinking
about mine, which I'm technical, but then we have a lot on
the public property management company, and city plan-
ning and so on. They will have sensors, so in the beginning.
We meet once in a while, but it's not like one network, it's
joint project. And then when the technical questions come,
it comes to me. But we don't have like one coordinator.

8.45. Do you think, this way of work, how has it influenced
the progression, with the IOT platforms? As you said
you didn't have a one coordinator for it.

8.46. FS+ Yeah, but technically we have, as I said, I am taking the in-
novation projects. I'm taking concepts which we maybe not
even know if the architects on the city building department
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probably talk about this as well. And then we have a lot of
the GS people working on our digital twin. So, but abso-
lutely that has influenced that a lot because the smart city
initiatives I'm in, I use the City platform they're using be-
cause they are in the project. So at least a hundred people.
Yes.

8.47. Would you say that, the progression within these areas
are coming from individuals who not necessarily a for-
mal manager and responsibility?

848. | IL- No, we have like our digital chief officer and she, abso-
MS+ lutely, encourages this and she is driving the digital trans-
formation in the city. And most politicians, are very posi-
tively - we had one of the highest city politicians with us in
Barcelona now and this month in November. So, they are
really interested, open doors, no one detailed, driving this. I
mean, that's us experts doing it. I get the project to drive a
smart city, but not how I do it, that's my expertise.

8.49. So we were, more thinking of informal leaders that
takes presence and who really runs in the forefront of
these ideas and concepts, and if the progression can be
derived from those individual engagement in these ques-

tions?
8.50. I+ I would say, both it. For example, when it comes to open
IL+ data. It's absolutely the case, because it comes from down

up. Smart cities are not a question we have to do it. I could
not say there's an individual champion, which says we have
to do this. I think it's more common as we have so many
networks from the outside wanting us in the smart city net-
works like RISE. I mean, we get a lot of external help if you
think about that. I'm a nerd. I like to set a lot of sensors. So
sure. I probably influence it once in a way that I have to
fight for it. I mean, it's of course so, as long as we are stay-

ing in the budget.
8.51. That's a common answer.
8.52. I would say here in Lund, we are not so good at selling us,

like other cities are maybe, but I think we have, became
quite good when it comes to the digitalisation, I mean it's a
quite open environment for new ideas. But then sometimes
we are even not the experts that's maybe not the common
municipalities area of work that we do. It’s the work of a
university or whatever. This is why we work together with
them. We don't do anything just because we can be do this
in prototypes. But yes, in our core responsibility, it's to
serve the departments which are working with it and the in-
habitants. We are not the company trying to sell the newest
product. We listened to and then we give the best solution,
which we can find, or new ones, but you get the point.
That’s what I like about Lund, you don't strive to be the best
or the first or the whatever.
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8.53. How would you say the, interest for IOT platforms and
those functions are, expressed from the different stake-
holders within the municipality?

8.54. I mean, we have sometimes a problem to find the project
owner and that you probably helped us from municipalities
because we have a working structure and so on. And there's,
this policy says often, people which say we have always
done things this way, I think in new ways to work. We have
to show it really, it's getting more effective. It has an effect
for them. Because we are working with taxpaying money.
It's not that we have commercial interests. It's your money
as well. So not use it on things which are not needed and
not striving us forward. And then sometimes hard to iden-
tify because we have not a lot of time.

8.55. Would you say that you in general have to go to the
stakeholders and tell them we can do this rather than
they can come to you?

8.56. It's both. It's very different people. As I said, we have, |
think, 10,000 plus, full time employees. So, it's very differ-
ent. We have all from // hugging the future to very con-
servative. That makes the big difference, how you work.
We have to think about security, also the rest of the plat-
form so we can’t allow someone to put in their own com-
puter, for example. We have to certify it. We can experience
like a stop as well. But at the same time, we drive it forward
on many other places.

8.57. You had a lot of connections with the different industry
partners and projects. How have their presence influ-
enced the progression and work with IOT platforms?

8.58. We are working with the SOM project. So, they are doing
tests, that supports us. I mean, absolutely, they influence be-
cause they have the research on, which is a partner. Further
they are having a whole development, environment, which
we don't have. I mean, we are seven software developer, so
it's not many, if you compare it to so. Absolutely.

8.59. Are there, to your awareness other municipalities who
have reached, further in their work of IOT platforms,
you don't have to mention, any names.

8.60. Sure. I mean, we were now in Barcelona and looking into
world exhibition, I mean, you can say for example China
has come much longer, and that's a legal matter as well.
Some other European countries as well. So, I think we're
small player once in a while, but we have close collabora-
tion with, Malmo and Helsingborg. Just on these matters,
maybe we chose the same platform. We only, working to-
gether on different projects like RISE. I think we have
learned from each other. That the public environments,
that’s one of the first initiatives, I think in Sweden. They
have done a lot, but I mean, more on the commercial side.
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But they are located on that department. And we are work-
ing much closer since like one and a half days ago. But be-
fore it was a lot of collaboration with external parts, which
is good because it got us forward and we have to implement
it in Lund municipality and, but I would say we are on the
same level as a lot of municipalities. All of them have their
special areas where they are a little more advanced than

other.

8.61. What do you think is the major driver for adoption of
10T platforms within the municipality?

8.62. I think inhabitants and departments, and we will need more

digital solutions. We will need more effective solutions.
And we want to. We have this age gap. You probably heard
about like if we go on with business as usual, I think, we
would almost double our staff just to take care of the el-
derly, which like, getting older and older. So, we have to
find other solutions for different areas. Smart cities as one
of them.

8.63. We've been talking a lot of challenge has been what do
you think is the biggest challenge for driving the IOT
platform initiatives further in Lund.

8.64. Finding the right solution owners. For example, build up a
citywide network or something like the digital twin. That's
something we are supposed to do so and the pendants also,
and then it's legal matters.

8.65. I think we have been touching up on the different topics
that we had. Do you have anything that you want to add
upon this to now when we've been.

8.66. It's hard to say because I don't know where you're heading,
but you're welcome to ask if there's something unclear when
you're writing your thesis. .

8.67. Alright. Then we can just say thank you for your time
and those insightful answers.

8.68. No worries.

8.69. Have a nice Wednesday.

8.70. Bye.

8.71. Bye.
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