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1 Executive summary

The purpose of this document is to assess the existing disruptive technologies
capacities available in the NPA

It is the result of the process followed by the DISTINCT partners which have include d
desk research , consultation s and interview swith target groups that in this case are the
research centres, universities , colleges and companies , owners of the know -how on
disruptive technologies solutions.

The identification process has focused in the potential application of disruptive
technologies , in particular Internet of Things (IoT), Artificial Intelligence (Al), Virtual
Reality/Augmented  Reality (VR/AR) and Blockch ain, into the public service areas
addressed in the project , namely, health and care, environmental management and
training.

Note: this report gathers an initial number of organisations and examples of
application of disruptive  technologies across the NPA area. It is aimed to be the
starting point to identify the existing expertise that can be unlocked for improved
guality and sustainable services. If you are aw are of additional expertise that could be
included we invite you to share it by contacting us at info@ernact.eu

2 Disruptive technologies in DISTINCT

Disruptive technology is an innovation that significantly alters the way that consumers,
industries, or businesses operate. A disruptive technology sweeps away the systems or
habits it replaces because it has attributes that are recognizably superior.

In DISTINCT we focus on the following disruptive technologies :

A Internet _of Things (loT): describes the network of small physical objects, that are
packed with sensors, software, and other technologies to connect and exchange
data with other devices and systems over the internet.

A Artificial Intelligence (Al): __ describes software, machines, computers or devices that
can mimic functions of the human mind such as learning, perceiving their
environment, solving a problem or successfully achieving goals.

A Virtual Reality (VR): use of special headsets/devices to gen erate realistic images,
sounds and other sensations that simulate a user's physical presence in a virtual
environment. The user is able to look and move around and interact with virtual
objects.

A Augmented Reality (AR): _ interactive experience of areal  -wo rld environment where
the objects that reside in the real world are enhanced by computer -generated
perceptual information, sometimes across multiple sensory modalities.

A Blockchain : Blockchain is a growing distributed list of data records, called blocks,
linked using cryptography. It is resistant to modification and can record transactions
between two parties efficiently and in a verifiable and permanent way.
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3 The NPA context

3.1 10T in public sector & NPA Outlook

This section reports the use of 0T within public sector organizations in the NPA region.

0T is here used as a collective term to define physical objects, e.g., sensors, beacons,
actuators, mobile phones, etc., that are constructed with sensing and proces sing
capabilities as well as network connectivity. Further, 10T allows devices to store, process

and communicate data with one another without necessarily involving human
intermediaries.

IoT has become a more mature technology since trends such as mobile IT and
changes from closed to open systems resulted in cheaper, more capable hardware

and low -power wide -area networks, for instance SixFox, LoRa, LTE -M and 5G.
Additional data showing that 10T is no longer an emerging technology in society is that

the exp ected loT -spending will surpass 1 trillion USD by 2022 (Taylor, 2019) 1. The market
size is of course smaller in the Nordic countries, but has grown for at least the last five
years.
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Figure. The market size of the Internet of Things in the Nordic Countr ies. Statista 2021.

! Taylor, Charlie (2019). Internet of things adoption on the rise in the Republic. The Irish Times, 22/4-
2021. https://www.irishtimes.com/business/technology/internet-of-things-adoption-on-the-rise-in-
the-republic-1.3867645
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The interest in 10T in public sector organizations has increased during the last decade,
especially in relation to the trend of the smart city concept. (Velsberg et al 2019)

2018 there existed 367 projects in the area of

were located in Europe.

2, In

smart city and the majority of them (45%)

2 10T ANALYTICS

loT Segment

Global share of loT projects?!

Insights that empower you to understand loT markets

Details

@ ﬁ Smart City
@ & Connected Industry
@ ﬁ Connected Building

@ —ry Connected Car
® " Smart Energy
® 4 Other
@ ﬁ Connected Health
@ Smart Supply Chain
@ m Smart Agdriculture
‘E Smart Retail

Source: loT Analytics, Jan 2018

Americas Europe

M Americas [l Europe [l APAC

N = 1,600 global, publicly
announced loT projects

MEA

1.Based on 1,600 publicly known enterprise loT projects (Not including consumer loT prajects e.g., Wearables, Smart Home). 2.Trend based on comparison with % of projects in the 2016 [oT Analytics
Enterprise loT Projects List. A downward arrow means the relative share of all projects has declined, not the overall number of projects 3. Not including Consumer Smart Home Solutions. Source: loT
Analytics 2018 Global overview of 1,600 enterprise loT use cases (Jan 2018)

APAC Trend?

Figure. Overall ranking of I0T projects.

iot-segments -2018-real -iot-projects .

The most common use case in the smart city concept
that provide smart systems to the citizens so they can commute easier and more
reliably with public transport. Other examples of current IoT solutions that are used
worldwide are traffic monitoring and management, water level/flooding, video
surveillance and analytics, connected streetlights, weather monitoring, etc.

Source: 10T Analytics. https://iot -analytics.com/top  -10-

isbconnected

psupbolritcd t r a

2 Velsberg, Ott et al (2020). loT Triggers: How municiplaties are transforming to smarter cities through
I0T use. Scandinavian Journal of Information Systems.
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The most popular use cases in cities trying to become smatrter are listed below.

00 |? T‘ "A‘“‘N‘I“ ‘A h TIT] | EHS Insights that empower you to understand loT markets
The top 10 Smart City use cases
Use Case Share Category
o {4 Connected Public Transport e 74% Mobility & Transportation
(2] Traffic Monitoring and Management [N 72% Mobility & Transportation
e $  Water level / Flood Monitoring D 72% Environment
o |5 Video Surveillance & Analytics D 72% Public Safety
e r Connected Streetlights N 68% Energy & Utilities
@ & Weather Monitoring e 68% Environment
a & Air Quality / Pollution Monitoring I 65% Environment
e @ smart Metering - Water N 66% Energy & Utilities
e 'i‘ Fire / Smoke Detection N 66% Buildings & Infrastructure
@ 8. Water Quality Monitoring N 64% Environment
° ... 21 more use cases

Share = Percentage of cities that have fully or partially deployed the use case as part of their Smart City initiative; n= 50 cities across the globe
Source: IoT Analytics Research — August 2020 (For more information, refer to: Smart City Use Cases & Technology Adoption Report 2020)

Figure. Top 10 Smart City use cases. https://iot -analytics.com/top -10-smart-city -use-cases-
prioritized -now/ .

Application domain of 10T in NPA countries

Findings from earlier studies from Northern Europe shows that I0T is used especially in
relation to the concept of smart cities and within se ven different application domains;
a) Transportation and infrastructure, b) Utilities and environmental monitoring, c)
Buildings, d) Care and support, €) Crime and disaster prevention, f) Culture, tourism

and sports, and g) Education. The most common usage and the major application
area was in transport and infrastructure sector, followed by utilities and environmental
monitoring and care and support. Examples of 10T solutions in transportation and
infrastructure w ere street lightning, parking sensors, flee t telematics, pedestrian/cyclist
counter and remote passenger validation systems. In the application domain of utilities

and environmental monitoring the following application areas appeared; air quality
sensors, garbage bins, noise sensors, temperature se nsors, water meters and in
wastewater treatment plants. Examples of loT in care and support was asthma inhalers,
glucose meters, medical bracelets, smart door -locks, training tracker, etc. In
education settings attendance recording systems, and loT solutio ns that improved
safety and encouraged student engagement was used.


https://iot-analytics.com/top-10-smart-city-use-cases-prioritized-now/
https://iot-analytics.com/top-10-smart-city-use-cases-prioritized-now/
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The above uses of IoT accord well with a literature review that examined research
articles that dealt with different loT domains.

Logistic and Transportation
Agriculture and Smart Farming
Manufacturing

Smart Energy

Utilities

Healthcare

Retail

Automoblle

Education

Geo-spatial

Aviation

Tourism

Social Media

Smart Home

Robotic

0 10 20 30 40 50
Figure. Number of authors and their  professional domains in loT articles .3

The EGovernment Index (EGDI) and Digital Economy and Society Index (DESI) which
measure the level of 5G and possible 10T infrastructure shows that Norway (0,855 and
64), Finland (0,881 and 68), Sweden (0,888 and 65) Denmark (0,915 and 70), Iceland
(0,830 and 62), and Ireland (0,828 and 60) are in the top tier of digital economies in EU
(EU average 0,724 and 50). The European region is far above the world average of
0.55.

Digital Areas Sweden

Disruptive Technologies, Values And Growth 2018-2020

3,500

3,000 70% 2020
10T growth

0 W 2019
5 0% 56% 2018
= 1500 Al growth

1,000 e

500 Blockchain growth
) |

SOURCE: RADARECO 2019 10T Al Blockchain

Figure. Growth of disruptive technologies in Sweden

3 Fahmideh, M et al (2021). Software Engineering for Internet of Things. IEEE Transactions on
Software Engineering.
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Examples of IoT use within the NPA region

T

In Sweden there are currently (2021) more than 50 strategical loT
projects funded nationally . Among those are 11 within Health, 16 in city
planning/environment and 2 in Education. In their government plan
Norway has the objective to deploy a nationwide 5G network by 2023

with the purpose to leverage different 0T solutions. The Artic University

of Norway in Tromsg have been experimenting in a project, E8 Borealis,
where they tested positioning equipment for self -driving cars, trailer -
platooning and safety solutions on the road from Skibotn to Kilpisjarvi.
Together with Telenor they have also worke  din a project called smart
house. The house is built for an elderly person, and uses sensors, smart
devices and voice control systems that completely rely on Internet and

loT.

In Rovaniemi, Finland they have established the concept of Arctic
smart villag e, Alykyla . The concept envision energy -sufficient solutions,
ecological housing, and the idea of sharing economy and
collaborative consumption. Rovaniemi has for almost 20 year used
advanced technologies, as they already in 2000 started a project
called S treet Doctor that uses modern digital technologies to provide
information about the street network conditions and its trends for
Rovaniemi engineers and city decision makers. (Cartaxo et al, 2021)

Ireland has been involved in the semiconductor and microp rocessor
industry for over 30 years and is also involved in the area of IoT
Companies such as SAP, Intel, IBM, EMC, Movidius, Grasp, etc. are
heavily involved in the movement Smart Ireland. This evolution has also
made an impression on National Geographi cs that recently named
Dublin as the capital of Internet of Things. Among loT projects that can

be mentioned is Smart Bay a test bed in Galway that is a collaboration
between IBM and the Marine Institute.

A health application from Iceland that deliver Covid -19 vaccine is
another IoT example . The company Controlant has a real  -time supply
chain monitoring system that involves screen -based IloT tags
connected to GSM networks that are used for distributing mRNA -based
covid -19 vaccine.
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loT strategies

The public authoritiesd objectives to i mpl ement
different local governments and are characterized by four distinct areas. Firstly,
financial aspects are a common driver for IoT use among local governments where

co st savings and efficiency are key aspects. Efficiency is rather broad term and can

be interpreted as to both reduce cost and waste. Secondly, the aim of using loT
solutions is often to develop data  -driven value creation towards citizens. I0T can here
provi de data both for decision -making and data that can be visualized to improve
public services for different stakeholders. Thirdly, in most local governments structural
changes are required since these organizations have little knowledge of both
governing loT -projects and developing solutions based on for instance automating
services and remote monitoring. A consequence of this is that most local governments

need to collaborate with external partners with knowledge resources such as private
enterprises or univ ersities with the aim of building internal capabilities for understanding

the technology. Fourthly, some local governments used IoT to show that the
organization were an early technology adopter that is innovative, future -oriented and
digitally competent.

3.2 Atrtificial intelligence in public sector d NPA Outlook

This section provides an outlook at of the current situation in relation to the adoption

of artificial intelligence in the public sector in the NPA countries. The info presented

takes as a basis the study Al Watch - Artificial Intelligence in public services  # published
in 2020. This report is published in the context of Al Watch, the European Commission
knowledge service to monitor the development, uptake and impact of Artificial
Intelligence (Al) f or Europe.

This study aims to shed lights on the actual use of Al technologies in the public sector,
providing a review of Al adoption in public services in all 27 EU Member States, as well

as Norway, Switzerland and UK, and building a first inventory of 2 30 cases that
represents a unique reservoir of knowledge, from which to extract indications,
emerging trends, and illustrative examples of current Al usage. It also includes a review

of the Al national strategies of EU Member States, to assess the focus on public sector,
and showing that most countries are taking several actions to stimulate the use of Al

in their public services.

4 Al Watch - Artificial Intelligence in public services



file:///C:/Users/jsanemeterio/Downloads/jrc120399_misuraca-ai-watch_public-services_30062020_def.pdf
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Technology perspective
Technology wise, this report proposes a classification based on 10 application domains
ocalled 6AI typologi es?d.

The observed number of cases in the European public sector shows an interesting
variety among:

- Arrelative majority ( 22% ofthe c a s e s )  dbbts, ht@BlIlgent Digital Assistants,

Virtual Agents and Recommendation Systems?o,;

- An interesting number ( 15% of the cases) of applications in the domains of

6Predictive Analytics, Pattern Recognition

- Other two typologi es, both of the same size ( 12%of the cases each ), which are

related on the one hand to 6Computer Vision

t he ot her hand t o -liager Bysterhs, AdgorithmicR Dekisgon
Maki ngd.

Taken together, these four Al typolog ies constitute about two thirds (143 of 230) of the
current database under investigation and therefore communicate a clear orientation
of the surveyed initiatives in terms of adoption.

The Al Watch has collected, during the period May 2019 0 February 2020, a set of 230
initiatives using Al in public services across the European Union, as illustrated in the map
below. It is to be noted that this inventory is based on the use of Al in public services

by government agencies, which had the consequence of not g athering Al use cases
used for the public good but provided (solely) by private actors, without collaboration

with government actors. In fact, there are many exciting Al applications made
available in the social domain by private organisations 0 especially in public health
services or transportation 8 which have fallen outside of the scope of this inventory. In
addition, it must be stressed that the current inventory is by no means a representative
sample of the current use of Al in government due to biased data collection methods
to obtain the current inventory.

Si

a
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Application domain of Al in NPA countries

NPA countries monitored (Ireland, UK, Norway, Sweden and Finland)  present 41 Al -
driven solutions. This amounts almost 20 % of the overall examples collected. Sweden

(12) and Norway (11) are among the countries with higher number of solutions
presented.

The areas addressed in DIST INCT present the following number of initiatives:

1 Health: 4linitiatives (18%) , 12 of them from NPA countries
1 Environment: 3 initiatives (1%), none of them from NPA countries
1 Training/Education: 7 initiatives (3%), 1 from NPA countries
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Regarding the area  of application, t he most recurrent functions are General Public
Services (with 76 cases), Economic Affairs (with 40) and Health (with 41). All of them,
and especially the former two, are typical examples of central government functions.

Areas addressed in DISTINCT have been selected of high importance by the
respondents from the member states:

1 Health (4.6/5 level of importance)
1 Education (4.4/5 level of importance)
1 Environmental Protection (4/5 level of importance)

Examples of Al use within the NPA region

9 Derry and Strabane District Council in Northern Ireland, has
implemented the Zero waste circular management service to change
public behaviour towards achieving a zero -waste circular district. The
service particularly will: 1) Improve accessibility to sustainability
information for members of the public and businesses, including those
in peripheral areas; 2) Improve commu nications on Waste and
Recycling services through digital offerings; and 3) Better deliver the
service to the public with reduced staff overheads (reduced number
of calls into agents).

This service uses chatbot technologies providing an online response
service on information regarding waste, bin collecting, recycling
services, etc. 24 hours a day 7 days a week. It is also aimed at helping
people report issues more easily and freeing council staff from dealing

with mundane enquiries concentrating instead on more complex
guestions.

1 The Regional Council Vasternorrland in Sweden, has implemented the
Green growth advisory services to assist advisors in their task of
providing advice to the community to be more energy efficient and
solve the issue they have to rea ch a wider audience.

In particular, the new service uses chatbot technologies to: 1) Improve
communications on energy and climate with businesses and the
general public; and 2) Improve the public awareness of the available
services, grants and overall effi ciency of different energy options.
Currently, this service is delivered via phone calls and face to face
meetings with part -time advisers and thus limiting its availability.
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Al strategies

By June 2021, 20 Member States and Norway had published national A | strategies,
while 7 Member States were in the final drafting phase . The figure shows an o verview
of national Al strategies in the EU Member States and Norway (Source: JRC 8 European
Commission ).

BTN T T

Austria In progress I Italy In progress
“ Belgium In progress = Latvia Published Feb. 2020
B Bulgaria Published  Dec. 2020 B Lithuania Published ~ Mar. 2019
E Croatia In progress = Luxembourg Published May 2019
‘ Published Jan. 2020 .
- Cyprus .
| cyp S B Mata Published ~ Oct 2019
H Czech Republic Published May 2019 = Netherlands Published Oct. 2019
== Denmark Published Mar. 2019 EE Norway A° Published Jan. 2020
B Estonia Published ~ Jul 2019 mmm Poland Published ~ Dec 2020
‘ . Published Oct. 2017 .
-H Finland Lastupdate | Nov. 2020 Portugal Published Jun. 2019
I France Published Mar. 2018 “ Romania In progress
Published Nov. 2018 [ . .
G
5 ermany Last update  Dec. 2020 ﬁ Slovakia Published Jul. 2019
E Greece In progress H Slovenia Published May 2021
o Hungary Published  Sept 2020 Spain Published ~ Dec 2020
l :l Ireland In progress =-= Sweden Published May 2018

Note: Ireland has published its National Al ~ Strategy on 8 ™ July 2021.

3.3 VR/AR in public sector & NPA Outlook

This section reports the use of Augmented reality (AR) and virtual reality (VR) within
public sector organizations in the NPA region. Augmented re ality (AR) and virtual
reality (VR) are distinct technologies that could be conceptualised on a spectrum
spanning reality to virtuality. According to an interviewed industry expert, there is no
established and widely accepted definition of VR/AR, due to th e rapid developments
occurring in the VR/AR technology landscape. Broadly speaking, AR and VR can be
defined as follows:

A virtual reality (VR) is a computer -generated scenario that simulates a real -world
experience. A more simplified definition of VR as a technology that allows people to
Oexperience agenemp@auteadr virtual environment d.
recognises the potential of VR in immersive simulation of a real -world experience in the
gaming industry and beyond.
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A Augmented reality (AR) com bines real -world experience with computer ~ -generated

content. When the recent advances in smartphone technology are considered,

definition of AR as a t echnaénerged virual imadery al | ows
information to be overlaid onto a live direct or indirectreal -wor I d environmentd

Rather than be considered as two distinct technology outcomes, VR and AR should
be seen as part of a spectrum of outcomes that span from reality to virtuality. An

additional term used in conjunction with VR and AR is mixed reality (MR). Mixed reality
is described as the 6merging of the real and vir
are oOanchoreddé6 to the real environme((Etdropeals OpPpPoOS ¢

Commission, 2017).

Patent Publications by Year

35000
30000

25000

Count of patent families

1zt publication year

The above chart shows the  number of new patent applications directed specifically

to AR and VR technologies that were filed each year from 1995 through 2015 . (Source:
Augmented and virtual reality: emergin gl egal i mplications of t he
Reed Smith LLP, 2017.)

TheEUPol i cy environment: shapifuug Europeds VR and A
According to the  Virtual reality and its potential for Europe report (Ecorys 2017) 5 the

European Commission supports European researchers and entrepreneurs to help scale

up the ICT innovation ecosystem in Europe by reinforcing actions for ICT innovation

t hrough Horizon 2020 (the EU Research and I nnov
billion of funding available for the time period 2014 02020. Horizon 2020 also supports

S ME s t hrough a new dliend SMEalbhstguthent( &hicl8 is baigeting

innovative SMEs. Open Disruptive Innovation is a scheme under this SME Instrument,

which aims to support fastgrowing, innovative SMEs with close -to-market ideas bearing

5 Virtual reality and its potential for Europe, Ecorys 2017
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high disruptive potential. Additionally, other SME support initiatives are available
through the European Commission.

Despite the many strengths of the VR and AR industry in Europe, there are certain issues
that will need to be addressed in order for Europe to become a powerful player in the
global VR and AR industry. Based on an extensive consultation with VR players in
Europe, various challenges have been identified that have an impact on the growth

of the European VR landscape. These include:

- A lack of risk funding as well as a pro -risk and experime ntation mentality in
general.

- Weak links between research and the market.

- Alack of cooperation across the different countries in Europe.

- Current and expected needs for adequate infrastructure and resources.

VR/AR in the public sector

Recent technological developments, underpinned by the growth of the internet, have
implications 8 both positive and negative 0 for a range of sectors and stakeholders.
However, while the potential implications are wide -ranging, they are not necessarily
predictabl e, linear or deterministic. Developing a better understanding of the
implications of the complex issues associated with technologies is therefore of critical
importance for governments, policymakers, businesses, academia and citizens.

Incremental progress in technology could be expected to result in various economic

and societal changes. However, technol ogi es t
changingd are those transformative technologica
significantly reshape the way society does things, whether these be business and

organisational practices or more generally associated with everyday life.

Technologies related to Mixed Reality and co. are already being used in many fields.

Things can not only be made ting addceoterieinment i ve d i n
industry, or in marketing, but also in aviation, for the training of pilots, in the education

and publishing industry for displaying the content of books, or in medicine, in

operations, and also to provide life  -changing support regard ing the visual perception

of individuals who suffer from visual impairment.

The possible applications for Mixed Reality are limitless. Particularly in connection with
artificial intelligence and in the context of the recognition of people, objects, or
language, it is not just the user experience that is being taken to the next lev el, but
more and more Use Cases are also being facilitated. With enormous amounts of data

and new analysis approaches, algorithms that explain behaviours can enable a
multitude of new business models in the virtual world in the future.
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VR/AR in educatio n and training

According to an interview with a n European researcher, educational services in
schools, higher education and businesses could benefit from VR/AR by providing
realistic, contextual, on -site learning experiences in classroom -based settings to test
knowledge and problem  -solving skills. Driving school instructors could also use devices
using mixed reality to expose students to simulated driving scenarios that may be too
complex or dangerous to experience in real life. Similarly, VR simulations of training in
fire services could reduce risks of exposure to hazards that could cause injuries and
deliver a more cost -effective method of training.

A possible advantage of conducting training in simulated VR environments is that it
allows employers to cr eate training programmes without the constraints of real -world
environments, such as cost, machine availability or safety concerns.

AR-facilitated training programmes typically use AR for memory cues that are

superimposed on real environments in situ. Stu dents and workers can be guided

through tasks using step -by-step AR-supported tools that can help to improve

productivity with limited requirement for prior training. Visual checklists and on -
demand instructions along the usammnrlsofaugmene| d of
experiential learning processes and reduce the risk of error, particularly during times of

fatigue or extreme stress.

Multiple players have been offering Augmented Reality (AR) and Virtual Reality (VR)

in the education sector. In January 2 02 1, the worl dds first educat
theme park was opened. The park consists of six educational Virtual Reality (VR) areas,
covering different aspects of the educational curriculum. By using a web -based

learning platform, students can consol  idate and review what they have been learning
during their virtual visit.

Next to the existence of virtual theme parks, the VR@School project, which was
derived from the Erasmus+ programme, aims to promote the use of VR in European
cl assr ooms . slgbatistp pradjce and darket a virtual classroom and use
VR to innovate and add value to education. The use of VR can help students feel to
immersed in an experience, delivering interactions that are either not practical or not
possible without VR, like experiencing historical events or doing a scientific experiment.
Adding VR to the traditional way of teaching enhances and extends the way in which
students can learn and develop.

According tothe VR@School project , the use of ICT in teaching and learning activities
in the EU is currently applicable to about 50% of students, whose teachers use ICT in a
minimum of 25% of their lessons. To further develop and market the use of VR in
classrooms, the education system ne  eds a deeper connection with digitalisation and
the capacity to develop new learning programmes that involve VR.

Source: Advanced Industry for Technology (ATI) project
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VR/AR in Healthcare

Europe augmented reali ty and virtual reality market in healthcare industry accounts
for $507.61 million in 2019 and will grow at a 2019 -2026 CAGR of over 36%, representing
the second largest healthcare AR and VR regional market in the world.

Many VR companies and research insti  tutes aim to enhance the medical sector.
Already a number of medical trainings are available and are widely adopted by
universities and hospitals. Apart from trainings, VR can also be used to enhance
interdisciplinary communication as well as directly for the treatment of patients.

In the medical sector, especially VR is used in many ways. It is used in psychotherapy,
pain reduction, rehabilitation, and education.
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Psychotherapy

Virtual Reality solutions provide new tools for psychotherapy disorders. These include
post -traumatic stress disorders (PTSD), phobias, anxiety disorders and other cognitive
behavior disorders. In some cases, VR applications provide new tools for
psychotherapy treatments that has not existed before.

6 Global healthcare AR and VR market in 2018 and 2025, by region



https://www.statista.com/statistics/1033162/healthcare-ar-and-vr-market-forecast-worldwide-by-region/
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The current treatment guideline for phobia and post -traumatic stress disorder are
cognitive behavior therapy, exposure therapy and EMDR -psychotherapy with proper
medic ation, if the conditions are severe.

Post-Traumatic Stress Disorder, Phobia Treatment, Cognitive Behavior Therapy for
Children with Autism.

Pain Reduction

The Virtual Reality could be a great tool to turn pain focus away using visualization,

sound, olfactory and sensory feedback. One assunm
a gate theory. The idea is that the more different stimulus and senses sent to the brain

closes the gates for a person to focus to pain stimulus. This way t he patient would be

feeling less pain.

Another aspect for Virtual Reality during the clinical treatment, is that the patient

doesndt see the actual treatment care happening.
towards the procedure that is been accomplishe d. Using a HMD to block out these

visual expectations, can help to reduce pain feelings.

Burn Wound Patients, VR Analgesia for Chronic Pain

Rehabilitation

VR rehabilitation covers strokeds physical and
rehabilitation fo r different addictions, alcohol, drugs, smoking, eating disorders and
others.

VR Simulation and Education

Simulation Based Training for Mass Disaster, VR Anatomy Education, Therapist Training
and Virtual Patients, and Surgery (Surgical Training and Surger y Planning)

VR/AR in environmental planning

The question also arises for CIOs and IT professionals in the public sector as to which
initiatives should be taken and which technologies and platforms should be invested
in if they want to strategically advanc e digital applications with Mixed Reality.

In addition to spatial and environmental planning, e.g. for museums, sports facilities,
neighbourhood centres, and playgrounds, displays and Smart Glasses can also
facilitate decision -making in urban planning tas ks. To master the challenges that come
with the overhaul of the infrastructure offering and to consider the equality of all those
involved in the entire planning process, planning innovations are required. Mixed
Reality provides the opportunity for so  -call ed Gender Planning to visualise different
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scenarios or different life situations and interests, and to thus assist in decision -making,
e.g. regarding streetlights.

Examples of VR/AR use within the NPA region

9 In Ireland, The National University Ireland Galway (NUIG) hosted the
first Irish virtual reality classroom. Using Altspace VR by Microsoft and
using Oculus headsets by Facebook Engineering, they connected
students with Insight researcher.

The session involved a researcher from NUIG presenting their topic to
students in an understandable way in a virtual classroom. This is
followed by Q&A which is again followed by a museum tour, research
posters on climate exploration, Data Muses, space exploration of data
and original pieces of art made by researchers and finally another
presentation on data and music.

T In South Savo (Finland) an augmented reality powered app is being
used to place correctly placet  he light poles .

f The HUS VRLab in Finland is a showroom where visitors can try XR
solutions that are developed for healthcare.

3.4 Blockchain in public sector 6 NPA Outlook

This section is aimed to provide an outlook at of the current situation in relation to the
adoption of blockchain in the public sector in the NPA countries . The recent
emergence of this technology and its scarce application in the public sector so far
makes impossible to find a comparison framework in at European level. For the
purpose of this report we will provide information about the role that this technology

can play in the public service provision and show some examples of application in the

NPA area.

Blockchain for digital government

According to the  Blockchain for digital government report from the EU Joint Research
Centre 7, digital government is the state -of-art paradigm in public administration
science. The former, much narrower, concept of e -government acknowle dged the
role of digitalisation as an input or enabler of modernisation of the public
administration. Digital government takes a step ahead and focuses on the provision

of user-centric, agile and innovative public services. These services and service

7 Blockchain for Digital government report from the EU Joint Research Centre



https://joinup.ec.europa.eu/sites/default/files/document/2019-04/JRC115049%20blockchain%20for%20digital%20government.pdf
https://www.youtube.com/watch?v=rn65v3lxVF8
https://www.youtube.com/watch?v=rn65v3lxVF8
https://www.ecomgrowth.fi/4a480b/globalassets/finnish-customers/02-build-your-network/health--well-being/personalized-medicine/hus-virtual-reality-laboratory--presenting-vr-solutions-used-in-hus-helsinki-university-hospital_k.rouvinen.pdf
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deliv ery models should leverage digital technologies and governmental and citizen
information assets. Blockchain definitely is the one of the most innovative digital
technologies that has to be considered under the new paradigm of governmental
policy making and  service delivery. The main benefits of applying blockchain
technology in governments are claimed to be:

A Reduced economic costs, time and complexity in inter -governmental and
public -private information exchanges that enhance the administrative function of
governments.

A Reduction of bureaucracy, discretionary power and corruption, induced by the
use of distributed ledgers and programmable smart contracts.

A Increased automation, transparency, auditability and accountability of
information in government  al registries for the benefit of citizens.

A Increased trust of citizens and companies in governmental processes and
recordkeeping driven by the use of algorithms which are no longer under the sole
control of government.

In the context of digital governm  ent, blockchain technology has a potential of
facilitating direct interactions between public institutions, citizens and economic
agents. At the most basic level, this implies improved public services in information
registration and exchange processes. Blo  ckchain technology is a combination of
several existing, but distant, technologies that form a new decentralised information
infrastructure. Decentralisation of blockchains is the core feature that can reshape the

way governments interact with citizens and with each other (Atzori, 2015). Blockchain
technology could take away a large part of the administrative tasks that governments

fulfil in society nowadays. Governments possibly do not have to provide, on their own,
information storage and information exch ange processes in order to facilitate
economic activities in societies, as this could be provided by blockchain protocol.
Instead, they should maintain a supervisory role with regards to the transactions taking
place in this infrastructure.

Blockchain tec hnologies can potentially be used as an information infrastructure for
exchanging information between public administrations. For example, timely and
reliable exchange of criminality information, the distribution of grants and the
exchange of information r egarding academic degrees or taxes could be facilitated
by blockchain (Davidson, De Filippi, & Potts, 2016). Distributed registration of
documents and assets, instead of solely registering in a centralized way, is argued to
bring several technical and econ omic advantages. Greater transparency, reliability
and improved performance are in particular important when applications require
data from multiple sites, organizations or countries. On the contrary, the distributed
nature of blockchain systems is expecte d to create uncertainties regarding the
stability in the network, as it removes one point of control. For example, whereas in the
banking system banks act as centralized intermediaries in control of the system, in a
blockchain -based system the power in the network is distributed among all the
participants. Decentralisation is, to a certain extent, challenging, as it is incompatible
with institutional structures of governments, corporations and marketplaces, as we
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known them today. Therefore, especially gove rnments should consider the
governance and organizational impacts of blockchain implementations, given their
fundamental differences with traditional information infrastructures. It is argued that in

order to fully harness the potential of blockchain in th e public sector, administrative
processes and governmental structures will have to be re -engineered to adapt to the
technology and not the other way round.

Blockchain technology is also promising from the citizen -centric perspective. In
particular, citize ns can experience economic benefits and efficiency gains from
services that leverage smart contract automation or notarization, such personal
certificates or land titles issuance (Atzori, 2015; Norta, 2015; Swan, 2015; Van Zuidam,
2017). Moreover, services drawing on decentralised nature of blockchain, such as
identity or voting, change a balance of power, increasing the ownership and control

of citizens over democratic processes.

Given all these benefits and challenges, blockchain technology can disrupt t he status
guo in the public sector. Blockchain can bring efficiency by spanning siloes, flattening

tiers and inspiring new service delivery models for governments. The architectural set -
up of blockchain can also reduce operational risk and transactional co sts, increase
compliance and increase trust in government institutions. However, the lack of mature,

stable, commercial platforms, some gaps in essential functionality (e.g., smart
contracts) and the lack of actual implementations within government indicat e that
this technology has yet to mature. Challenges often recognized are scalability,
governance, flexibility and implementation styles.

Policy context

The relevance for the EU has been publicly recognized over the last years by the

European Commission ( EC) and the European Parliament (EP
key developments of the blockchain technology, promote European actors and

reinforce European engagement with multiple stakeholders involved in blockchain
activitieso6 (Eur op e atheCturopean<LCemmission hag Gunéhed

the EU Blockchain Observatory & Forum. In addition, the EC has been funding

blockchain projects through research programmes FP7 and Horizon 2020 since 2013,

and projects can be funded up to 2020 with funds accumulati ng to 0340 millio
governments, the EC has identified the following use cases (European Commission,

2018d):

A Citizensd | D management ;
A Taxation reporting;

A Development aid management;

A eVoting;

A Regulatory compliance.
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Recognizing that blockchain technology may bring great improvements for Europe,
not only for the private sector but also for the public sector, the EC and the EP believe

that blockchain enables the provision of more efficient and new services by:

A The improvement of business processes for governmental actors at any level of
government;

A Enabling new distributed business and interaction models for citizens without
centralized platforms, intermediaries or institutions (European Commission,
2018b);

A The creation of fast, cheap and especially secure public records (Boucher,
2017).

In additi on, blockchain systems could also facilitate the Once Only Principle (OOP)
announced by the European Commission in eGovernment Action Plan for 2016 -2020
(European Commission, 2016). The OOP mandates that citizens, public administrations

and companies must  only enter information once to access public services across the

EU. Shared, decentralised database of credentials presumably could provide a
technical solution for the OOP and hence contribute towards increasing the efficiency

of the Digital Single Market

As stated in the European Council conclusions of 19 October 2017, blockchain is a key

emerging trend that the European Union should fc
data protection, digital rights and et hihe al sta
European Union agrees about the potential of blockchain technology to enhance the

effectivity of digital governments and regards blockchain technology to have the

potential to be a key backbone component of a world -class trusted data economy

infrastruct ure. To foster innovation in this area, the EU should focus on setting the right

conditions and boundaries for developing blockchain technology that digital

governments can use to provide, open, trustworthy, transparent and compliant public

services. In order to define the right approach for identifying those conditions and

boundaries, a deep dive into the current state of play is needed. The current report

attempts to fill this knowledge gap.
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Examples of blockchain use within the NPA region

91 In Sweden, Luled University of Technology is working in the Secure
information flow project to develop a digital platform for trading in
solid biofuels that is used by a significant proportion of market
participants.

The project will also look at whether  blockchains can be used to meet
users' demands for safety, traceability and integrity in digitalised
trade in biofuels in Sweden

1 Norwegian start -up Diwala has created a platform that created a
platform, that enables educational institutions and organisati ons to
safely and digitally issue and verify credentials, backed by
blockchain technology.

1 The Finnish Immigration Service have been using Moni, a unique
digital identification on blockchain to give asylum seekers prepaid
MastercdMONDdSHs t ec hlowslblocgchain dol act like a
simple debit card and convert digital currency.

T Ilcel andds data <center i ndustry st
rapidly, where they offer space to Bitcoin miners, supercomputer
capabilities etc.
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4 NPA organisations expertise in disruptive
technologies

The DISTINCT partnership has gathered information about the existing expertise from
organisations/depar tments within the NPA a rea. This information, which focuses
around the 4 disruptive technologies (10T, Al, VR/AR and Blockchain) and service areas

of health and social care, environmental management and training , includes
concrete examples of application

The following map shows the main figures and the NPA countries where expertise has
b een mapped

If we focus per technology the following initial conclusions can be extracted.

Internet of Things (1oT)

There is a significant knowledge and a good level of maturity when it comes to its
application in the delivery of services. If we pay attention to it per service area the
following facts arose:

1 Health and social services : 10T is present to support ambient assisted living
(AAL). The type o f solutions varies ranging from wearable devices/sensors to

monitor patientds parameters to the inclusio
house assets that help patients and elderly in their daily life.












