Horizon2020/EURO-6-2015
Coordination and Support Actions

SOcietal Needs aNalysis and Emerging Technologies
in the public Sector

Deliverable D4.2
Gap Analysis and identification of research needs

Workpackage

WP4 – Roadmap for emerging research directions

Editor(s):

Sonja Grigoleit, Michael Löscher (FhG INT); Esther
Garrido (ATOS), Ourania Markaki (NTUA), Enrico Ferro
(ISMB)

Responsible Partner:

Fraunhofer INT

Internal Reviewer

Esther Garrido & Nuria Rodríguez (ATOS)

Status-Version:

V1.0

Date:

22.05.2017

EC Distribution:

Public

Abstract:

This deliverable contains a list of the technological and
non-technological research needs to meet the societal
and public sector needs identified in WP2 with
emerging ICT technologies analysed in WP3.

This project has received funding from the European Union’s Horizon 2020 Programme (H2020-EURO6-2015) under
Grant Agreement No. 692868

D4.2- Gap analysis and identification of research needs

Document Revision History

Modifications Introduced
Version

Date
Modification Reason

Modified by
FhG

v0.1

28.03.2017

Introduction; Methodology

V0.2

05.05.2017

Filled out WBAT columns
solutions’ and ‘potential uses’

V0.3

15.05.2017

Filled out WBAT sheet
columns; Discussion

V0.4

16.05.2017

Conclusion, Executive Summary

FhG

V0.5

18/05/2017

Internal and quality reviews

ATOS

V1.0

22/05/2017

Final version

FhG

–

‘existing

all

other

FhG

All partners

Page 2 of 88

D4.2- Gap analysis and identification of research needs

Contents

1

INTRODUCTION .......................................................................... 9
1.1
1.2
1.3

PURPOSE AND SCOPE .......................................................................... 9
APPROACH FOR THE WP AND RELATION TO OTHER WPS ............................... 10
STRUCTURE OF THE DOCUMENT ............................................................ 11

2

METHODOLOGY......................................................................... 12

3

RESULTS ................................................................................... 19
3.1
3.2

4

EXISTING AND POTENTIAL SOLUTIONS AND SERVICES FOR ‘NEED –
TECHNOLOGY/TREND’ PAIRS ................................................................ 19
FILLED OUT WBATS ......................................................................... 60
DISCUSSION AND NEXT STEPS ................................................. 71

4.1

NEXT STEPS ON THE WAY TO THE ROADMAP .............................................. 72

5

CONCLUSION ............................................................................ 75

6

REFERENCES ............................................................................. 77

Page 3 of 88

D4.2- Gap analysis and identification of research needs

List of Figures

FIGURE 1: TASKS IN WP4 ............................................................................... 11
FIGURE 2: MATCHING OF TECHNOLOGIES AND TRENDS TO SOCIETAL AND PUBLIC SECTOR NEEDS.
[3] .................................................................................................... 14
FIGURE 3: OBJECTIVE OF TASK 4.1: DESCRIBE THE ACTIVITIES NEEDED FROM THE CURRENT
STATUS OF TECHNOLOGIES TO A STATUS READY TO BE IMPLEMENTED IN THE PUBLIC SECTOR

........................................................................................................ 15
FIGURE 4: DEVELOPMENT OF RESEARCH NEEDS IN TASK 4.2 ....................................... 15
FIGURE 5: AIM OF TASK 4.2 - DEVELOP A TO-DO LIST OF ACTIVITIES TO IMPLEMENT ICTS WITH
THE OBJECTIVE TO SATISFY A SPECIFIC SOCIETAL OR PUBLIC SECTOR NEED. ................ 16

Page 4 of 88

D4.2- Gap analysis and identification of research needs

List of Tables

TABLE 1: DEFINITIONS, ACRONYMS AND ABBREVIATIONS ............................................ 6
TABLE 2: SOCIETAL, BUSINESS AND PUBLIC SECTOR NEEDS TAKEN FROM THE RESULTS OF WP2
[1]. ................................................................................................... 12
TABLE 3: SPECIFIC VALIDATED LIST OF NEEDS TAKEN FROM SONNETS D2.2. ................. 13
TABLE 4: SHORT LIST OF TECHNOLOGIES AND TRENDS [3] ........................................ 14
TABLE 5: THE ASSESSMENT PARAMETERS OF THE WEIGHTED-BIT ASSESSMENT TABLE ......... 18
TABLE 6: EXISTING SOLUTIONS OR POTENTIAL APPLICATIONS OF TECHNOLOGIES ASSIGNED TO A
SPECIFIC NEED. ...................................................................................... 59
TABLE 7: CATEGORIES OF CHALLENGES ................................................................ 72
TABLE 8: TENTATIVE TECHNOLOGY ROADMAPS ........................................................ 74

Page 5 of 88

D4.2- Gap analysis and identification of research needs

Definitions, Acronyms and Abbreviations

Acronym

Title

EC

European Commission

EU

European Union

IT

Information Technology

ICT

Information and Communication Technology

PS

Public Sector

R&D

Research and Development

WP

WP
Table 1: Definitions, Acronyms and Abbreviations
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Executive Summary
This document is part of SONNETS WP4 ‘Roadmap for emerging research
directions’ and describes the results and conclusions of the second step in the
overall process of the development of a roadmap of research and other necessary
activities to implement emerging ICTs in the public sector to satisfy societal and
public sector needs.
The basis for the related task 4.2 ‘Gap analysis and identification of research
needs’ are, on the one hand, the identified societal and public sector needs of
WP2 and, on the other hand, the identified and analysed emerging technologies
and trends of WP3.
In the preceding step of this process (in task 4.1), these technologies and trends
have been analysed with the aim to describe all necessary activities to develop
the current ICTs until their final implementation in the public sector.
In the current step, the perspective was changed and the focus was set on the
societal and public sector needs. Therefore, to each of these needs one or several
technologies or trends have been assigned, which have the potential to satisfy
these needs.
During the course of this task, each of these assigned emerging ICTs and trends
have been analysed with the aim to describe the gap between the technology as
it is now and a fully implemented version to satisfy the assigned need.
The final output of this report is a ‘to-do-list’ for each of these assigned IC
technologies, with the aim to have a list of all necessary research and nonresearch activities needed to implement and use this technology successfully in
the public sector to satisfy the assigned specific need.
Methodologically, this was done by firstly performing a desktop research to get an
overview of already existing solutions or services which could possibly help to
meet the corresponding need and also potential uses or services of this
technology regarding the respective need.
Subsequently, the assigned technologies have been analysed by using the multicriteria assessment tool ‘Weighted-Bit Assessment Table (WBAT)’ to create the
‘to-do list’ with all necessary activities (e.g. technological R&D, development of
training for the users of these technologies, promotion of these technologies,
dealing with cyber security issues, addressing legal, ethical, societal or health
issues, economic factors or process related issues) to implement the ICTs
successfully.
On the basis of this analysis, six technological categories have been identified
which provide different challenges to innovate the public sector with these
emerging ICTs:





Too expensive, high-end technologies
Very demanding, complex technologies
Available, but neglected technologies
Legally or ethically sensitive technologies
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Deliberately ignored technologies
Unpopular technologies

The work done in this task provides the basis for the roadmap development itself.
As a first step, the collected information regarding existing solutions and services
or potential uses of the identified technologies, together with the filled out
assessment table, have been used to select 22 technology-need combinations for
which, in the next task, roadmaps will be developed.
These 22 combinations have been selected by applying five criteria (technologies
addressing prioritized needs of WP2, number of existing or potential solutions or
services, specificity of the application, potential impact, coverage of most of the
prioritized needs) to make sure that the described future development of these
technologies will have a maximum usefulness and impact in the public sector.
The results of this report will be validated during the next WP4 workshop in
Cologne in May 2017. The final version of the assessment of the technology-need
combinations as well as the final version of the selection of technology-need
combinations for the roadmap will be presented in D4.3.
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1 Introduction
1.1 Purpose and Scope
SONNETS pursues the aim to meet the need for a better, more efficient, effective
and quality delivering public service. This does not only imply transforming the
public sector itself and covering the needs of public sector employees and policy
makers, but it will also have a positive impact on citizens and businesses, that
will in turn accelerate the EU economy and improve quality of life.
In order to tackle the above-mentioned challenges, SONNETS delivers an
innovative methodological framework for public sector organisations and related
stakeholders to accelerate the transformation of the public sector through the
identification, analysis and take-up of emerging technologies that hold the
potential to transform and infuse real value to public services.
A key component in the SONNETS work plan is the identification and analysis of
emerging technologies and trends and the assessment of their innovation
potential for the public sector. At this point, attention is drawn to the fact that in
the context of the SONNETS project and the present deliverable, the terms
‘technologies’ and trends refer exclusively to emerging ICTs and ICT trends
respectively.
The work presented in this deliverable is based on the previous work in the
context of Work Package (WP) 2 ‘Societal and Public sector Needs Analysis’. WP2
represents the demand-driven and need-based approach to public sector
innovation. The final outcome of WP2 is a list of societal, business and public
sector needs. In summary, the stakeholder outside the public sector (citizens
businesses and NGOs) would like to see the process of public sector innovation
along three dimensions:




Simplicity of laws and regulations as well as interfaces,
Accountability in terms of response times and of allocation of scarce
public resources,
Inclusiveness to balance social inequality and for the engagement of
local stakeholders in the definition of policy priorities.

On the other hand, the public sector itself proposes the following key dimensions
of innovation:




Meritocracy (e.g. performance-based reward systems),
Agility (e.g. through young personnel or training),
Coordination (with the private sector).

This summary already shows that the complexity of the issues to be solved goes
well beyond what a technological solution may offer. Thus the ICTs identified and
analysed within SONNETS can only act as one ingredient of a more elaborated
recipe.
The second basis of this deliverable is the outcome of WP3 ‘Identification of
Emerging Technologies and Innovation Identification Framework’. Within WP3,
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ICTs and trends have been identified and analysed regarding their impact and
suitability for the public sector. In more detail WP3 has analysed:





The impacts that emerging ICTs have in the domains that they originated
from or to other domains applied.
The relevance of these ICTs to the different policy domains and the public
sector in general.
The potential innovations that these technologies could bring to the
public sector.
A link between these ICTs and the needs of the public sector and the
society.

The present deliverable is released within the context of WP4 ‘Roadmap for
emerging research directions’ and is particularly associated with Task 4.2 ‘Gap
analysis and identification of research needs‘. Within this task, research needs
have been developed to help bridge the gap between the expressed needs of the
citizens and the public sector (WP2) and potential innovations due to the
implementation of identified emerging technologies (WP3).
The research needs have been formulated in such a way that the targeted
technological or non-technological solutions meet the needs of citizens, as well as
of the civil servants, and that the social-acceptability and possible identified
barriers to the up-take of these new technologies are taken into account. Thus
the developed research needs are of technological nature, but also of processoriented, socio-economic or ethical nature.

1.2 Approach for the WP and Relation to Other WPs
This deliverable is related to WP4, which has initially the overall aim to identify
the gaps between the identified societal and public sector needs (WP2) and the
identified technological opportunities (WP3). On the basis of these gaps, research
needs and other non-research activities have been developed. The final output of
this WP will be a roadmap that will put forward the different research and
innovation directions that should be followed in order to reach the anticipated
vision of reshaping and reforming the public sector into a technology leader and a
key player in tackling societal challenges.
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Figure 1: Tasks in WP4

1.3 Structure of the Document
The report at hand is structured as follows:






Section 1 describes the purpose and scope of this document and places it
into the context of the overall WP structure of SONNETS,
Section 2 describes and explains the methodology used to describe the
gaps and research needs,
Section 3 presents the results of this analysis,
Section 4 contains a discussion of the main results and next steps on the
way to develop the SONNETS roadmap.
Finally, Section 5 summarises the content of this deliverable and draws
relevant conclusions.

.
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2 Methodology
The basis of SONNETS Task 4.2 is, on the one side, the compiled list of societal
and public sector needs identified of WP2 [1] and, on the other side, the
analysed and assessed emerging ICTs and trends of WP3 [2, 3] and D4.1 [4].
From a methodological standpoint, WP2 was based on various data sources: (i)
desk based research, which includes 232 individual papers, docs and reports; (ii)
interviews with 35 privileged informants; (iii) a focus group with SONNETS
experts committee composed of 4 experts; (iv) validation activities conducted at
local level through workshops and interviews. During the selection of data sources
and interview partners, good care has been taken to include representatives of all
three stakeholder groups: individuals/citizens, business and the public sector
itself. The validated list of needs is presented in Table 2.
Individual/ Societal
needs
Inclusive well-being and
health
Transparent and
participative access to
public sector services
Equal employment
opportunities
Experiential education
and training
Housing and secure
shelters
Modern workplaces
Environmental
Amicability
Connected and integrated
Europe.

Business needs

Public sector needs

Ease of doing business

Resource optimization

Streamlined and reliable
administrative
procedures in the public
sector
Agile and participative
public sector

Lean bureaucracy

Stimulate an
entrepreneurial culture.
Easy access to public
sector information (open
data).
Talent acquisition and
retention.

Recruitment, Training
(and IT Literacy)
Rework the trust deficit

Business expansion
Access to a unified
European market
Technology
implementation
Reduce taxation levels
and lessen complexity.

Digitization

Participative democracy
Appropriate remuneration
and incentives
Employee empowerment
and recognition
Accessible public sector
information
Civil servants as a
community of change

Table 2: Societal, business and public sector needs taken from the results of WP2 [1].

After the focus group validation workshop of WP2, a more refined and specific list
of needs was presented and described in D2.2. These needs are the most
relevant in the sense that the public sector and the identified emerging ICTs can
play a major role. This list of specific needs is presented in Table 3.
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Individual/ Societal
needs
Paperless State/
Digitization
Experiential education
and training

Business needs

Public sector needs

Talent acquisition and
retention
Easy access to public
sector information

Employee remuneration
and incentives
Civil servants as a
community of change

Transparent access to the
PS information

Cash injection /capital
infusion /access to funds

Employee training and
mobility

Inclusive well-being and
health

Stimulate an
entrepreneurial and startup culture

Resource optimization

Faster access to public
sector services
Political participation
Table 3: Specific validated list of needs taken from SONNETS D2.2.

The report at hand works with the full list of needs (Table 3). Even though several
of the needs mentioned in the full list cannot be solved by emerging ICTs (alone),
we still would like to mention these needs and the general necessary activities to
meet them. The matching between these needs (in the full list) and the identified
ICTs was already done in the course of WP3 and presented in D3.2.
However, the analysis of the full list of needs will also take the description, foci
and specifications of the shortened, specific list of needs into consideration.
The list of emerging technologies and trends was generated through the
SONNETS Innovation Identification Framework methodology[2] and is presented
in Table 4. It is a refined list of technologies that has been elicited from the initial
pool of material, accumulated by means of desk-based research in the context of
the technology identification step of the methodology. To refine the initial pool of
technologies, the consortium took advantage of the interviews with IT experts, as
well as of focus groups with the members of the SONNETS Experts Committee
and of local workshops, organized in the context of WP2. Table 4 aggregates the
entries of this list, classified under the categories of ‘trends’ and ‘technologies’.
Trends

Technologies

API Economy

Artificial Intelligence

Crowdsourcing

Augmented Reality

Digitalization

Big Data

e-Participation

Biometrics

Gamification

Blockchain

Mobile Devices

Bots

Open Data

Cloud Computing

Open Government

Data Analytics
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Trends

Technologies

Personalization

e-Identities

Policy Making 2.0

e-Signatures

Sentiment Analysis

Geographical Information Systems

Smart Workplace

Internet of Things

Social Media

Machine Learning
Natural Language Processing
Wearables
Virtual Reality

Table 4: Short List of Technologies and Trends [3]

In the technology and trend analysis cards of Deliverable 3.2, the technologies
and trends have already been matched to the identified societal and public sector
needs of WP2. [3]

Figure 2: Matching of technologies and trends to societal and public sector needs. [3]

The aim of Task 4.1 was to describe the activities needed to further develop the
current ICTs until their final implementation in the public sector. Thus, the focus
within Task 4.1 was set on the emerging technologies themselves: their
technology readiness level, necessary non-research activities before these
technologies are ready to use in the public sector (e.g. standards, regulations,
legal issues) and possible obstacles which could hinder a successful take-up of
these technologies (e.g. necessary advanced infrastructure, know-how of
personnel, social acceptance, costs).
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Figure 3: Objective of Task 4.1: Describe the activities needed from the current status of
technologies to a status ready to be implemented in the public sector

Within Task 4.2, we change the perspective and set the focus on the
societal and public sector needs. Before starting this project, we have
reckoned that there might be societal and public sector needs which cannot be
solved by IC technologies at all. However, our work in WP3 has shown that,
although IC technologies can always be only a part of an overall solution to meet
these needs, for nearly all needs, emerging technologies have been identified,
which could help to (partly) satisfy these challenges.
The exceptions are ‘housing and secure shelters’ and ‘reduce taxation levels and
lessen complexity’, for which, ICTs cannot play a major role to meet these needs.
Finding solutions to societal challenges which cannot even partly be solved by
ICTs is far beyond the scope of this project. Therefore, we have to trust that
other European or national research projects will be dedicated to these needs.
However, for all the other identified needs we have started our analysis by using
the assignment of different emerging ICTs to the respective societal, business or
public sector need already done in WP3.[2]
In the current Task 4.2, each of these assigned emerging ICTs and trends has
been analysed with the aim to describe the gap between the technology as it is
now and a fully implemented version (the solution), which is able to satisfy (at
least partly) the assigned need.

Figure 4: Development of research needs in Task 4.2

For this analysis, firstly a desktop research has been performed to get an
overview of already existing solutions or services which could possibly be
helpful to meet the corresponding need and also potential uses or services of this
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technology regarding the respective need. This analysis is based on the former
analysis of these technologies in WP3 and also in Task 4.1. However, the
difference is that in the impact assessment cards of WP3 and also in 4.1, the
analysis has been performed with the view to think freely of possible solutions
which could be implemented in the public sector to help and support the staff or
to improve the services of the public sector in general. In contrast, in this Task
4.2 we have searched for possible solutions to meet a specific need.
In a second step, these existing or potential solutions have been used to create
some sort of ‘to-do-list’ for each of these assigned IC technologies, with
the aim to have a list of all necessary research and non-research activities
needed to implement and use this technology successfully in the public sector to
satisfy the assigned specific need.

Figure 5: Aim of Task 4.2 - develop a to-do list of activities to implement ICTs with the
objective to satisfy a specific societal or public sector need.

Methodologically, this was done by using the Weighted Bit Assessment Table
(WBAT) method developed by Fraunhofer INT. This multi-criteria assessment tool
has already been used for a variety of tasks (e.g. the Weighted-Bit Assessment
Table for Hazardous Chemicals, WBAT-C, the Weighted-Bit Assessment Table for
Critical Dependencies, WBAT-CD, and the Weighted-Bit Assessment Table for
Land Transport Problems and Solutions, WBAT-LTPS) [5–8] and also in D4.1 to
analyse the emerging technologies and trends. These tools are characterised by
some special features:










The items to be analysed (here: the technologies and trends assigned to a
corresponding societal/business/public sector need) form the vertical axis
of a two-dimensional matrix.
The assessment parameters form the horizontal axis of the matrix.
The assessment parameters are (usually) formulated as statements that
are either ‘true’ or ‘not true’.
As a consequence, formulating the ‘right’ parameters is a demanding task,
while choosing whether a parameter is ‘true’ or ‘not true’ should be simple
for a domain expert.
The assessment parameters are formulated in a way that ‘yes/true’
indicates an issue to be dealt with (a research or non-research activity
needed).
The matrix is usually implemented as a spreadsheet, e.g. in Excel.
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Further calculations (using weighted parameters) are possible, but not
necessary.

Overall, the Weighted-Bit Assessment Table (WBAT) for Task 4.2 was developed
and filled out with the aim to fulfil the following purpose:



To determine the research needs necessary to further develop the
respective technologies until they might be useful for the public sector
To describe other non-research activities needed before the technology
could be successfully implemented in the public sector and could help to
satisfy the societal, business or public sector need

The filled out Weighted-Bit Assessment Table (WBAT) forms the basis for the
SONNETS research roadmap (to be developed in Task 4.3), which will summarize
all necessary activities to implement the ICTs successfully in the public sector.
The assessment parameters used for the Weighted-Bit Assessment Table (WBAT)
are listed in the table below. Basically the assessment parameters present a
shortened version of the full list of assessment parameters of D4.1. Either they
represent a summary of various assessment parameters of the long version (e.g.
regarding the technology readiness level – ‘R &D needed?’) or they represent the
parameters which might vary according to the assigned need (e.g. ‘development
of training’).
Assessment Parameter

R&D needed?

Possible parameters and how they are
derived
Parameter:
 Basic or applied research (starting from
TRL 1-2)
 Development of prototype (TRL 3-6)
 Testing and quality control until readyfor-market (TRL 7-9)
 Adaption to the needs of the PS (TRL
7-9)
Source:
WBAT table in D4.1 (‘Area 3: Technology
research and development activities
needed’); list of projects and programmes
in D4.1; further literature research
Parameter: Yes – n/a – no

Development of training

Promotion; information of end-user

Source:
WBAT table in D4.1 (‘Area 4: Other
activities needed’); list of projects and
programmes in D4.1; further literature
research
Parameter: Yes – n/a – no
Source:
WBAT table in D4.1 (‘Area 4: Other
activities needed’); list of projects and
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Assessment Parameter

Address cyber security issues

Address legal issues & necessary
regulations

Development of standards needed

Possible parameters and how they are
derived
programmes in D4.1; further literature
research
Parameter: Yes – n/a – no
Source:
WBAT table in D4.1 (‘Area 4: Other
activities needed’); list of projects and
programmes in D4.1; further literature
research
Parameter: Yes – n/a – no
Source:
WBAT table in D4.1 (‘Area 4: Other
activities needed’); WBAT table in D4.1
(‘Area 5: Ethical, legal and societal aspects
(ELSA)’); list of projects and programmes
in D4.1; further literature research
Parameter: Yes – n/a – no
Source:
WBAT table in D4.1 (‘Area 4: Other
activities needed’); list of projects and
programmes in D4.1; further literature
research
Parameter: Yes – n/a – no

Economic solution needed (e.g. costly Source:
product or services, advanced
WBAT table in D4.1 (‘Area 4: Other
infrastructure needed, maintenance) activities needed’); list of projects and
programmes in D4.1; further literature
research
Parameter: Yes – n/a – no
Address difficulties to implement &
Source:
adapt technologies or change existing WBAT table in D4.1 (‘Area 4: Other
processes (lessons-learned)
activities needed’); list of projects and
programmes in D4.1; further literature
research
Parameter: Yes – n/a – no
Address health issues

Address ethical or societal issues
(e.g. data protection, discrimination)

Source:
WBAT table in D4.1 (‘Area 5: Ethical, legal
and societal aspects (ELSA)’); list of
projects and programmes in D4.1; further
literature research
Parameter: Yes – n/a – no
Source:
WBAT table in D4.1 (‘Area 5: Ethical, legal
and societal aspects (ELSA)’); list of
projects and programmes in D4.1; further
literature research

Table 5: The assessment parameters of the Weighted-Bit Assessment Table
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3 Results
3.1 Existing and potential solutions and services for ‘need –
technology/trend’ pairs
The following table contains the list of societal, business and public sector needs
as well as their assigned emerging IC technologies and trends. For each of this
combination ‘need – technology/trend’ already existing solutions or services, as
well as potential uses or services, have been compiled.
This list is based on the work in WP3 (technology impact assessment) [3], as well
as on further literature research.
During the desktop research to fill out the table below, it was noted that for some
‘need-technology’ combination no existing solutions or services and reasonable
potential uses could be identified. These combinations have therefore been
deleted from the list (crossed out in the Table 6).
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

With personalized healthcare and personalized
medicine healthcare service professionals attempt to
 determine therapy and drug usage by genomic
profiles
 use biological information and biomarkers to
gauge the risk of disease in individuals
 provide best possible therapeutic verifiable
outcome with minimal adverse effects

Consumers follow four primary strategies
to achieve a personalised approach to
health and wellness:
 tracking and monitoring: to track
specific biophysical or behavioural
measures to map their progress
towards specific health goals.
 personal coach and trainer: training or
instructional programs to assist and
support managing lifestyle behaviours
to achieve health and wellness.
 decision support: provide a wide
variety of information to support
decisions about health and
wellness.[10]

Inclusive well-being and health

Individual (societal) needs

(Service)
Personalisation

Augmented Reality

By this health care service professionals will achieve
benefits and prevent their patients from harm.[9] On
the other hand, consumers/patients also have a high
interest in personalisation of healthcare. The rapid
evolution of the mobile application market has
become one of the most influential drivers of
personalisation of healthcare for consumers. The
rapid growth in the use of health apps offers
important trending and insights in order to consider
how health systems may engage or leverage
consumer’s personalization of health services. [10]
AR is very likely to become more and more relevant
to health care, especially for an aging population.
Various solutions already exists that support (a) the
patient in e.g. living a healthier life and e.g. be
reminded about medication and performing certain
levels of self-diagnosis or (b) the medical
professionals in doing their job by getting more useful
information more quickly and more directly. The
following products listed are providing health –related
supplementary information to medical service

The following general applications/services
will improve health care services and
contribute to healthy aging:
 Patient will be supported in selfdiagnosis and self-medication
 Patients are supported in better
describing their symptoms
 Pharma companies can provide more
innovative drug information
Surgeons will be assisted with in the

Page 20 of 88

D4.2- Gap analysis and identification of research needs

Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

professionals as well as to the patient:
 AccuVein[11] helps providers locate patients'
veins more accurately for injections
 VA-ST[12] is helping those with impaired vision to
see
 Brain Power[13] is working to teach life skills to
children and adults on the autism spectrum
 Eye Decide[14] allows healthcare professionals to
demonstrate how certain conditions impede
eyesight
 Surgical Navigation Advanced Platform
(SNAP)[15] lets physicians demonstrate their
plans for a surgery
 Saagara[16] is aimed at improving individuals'
overall physical/mental health and well-being
using AR technologies
 VR Dentist[17] is a dental app that uses virtual
and augmented reality for educational purposes
 Anatomy 4D[18] visualizes detailed bone
structures and organ systems when the device is
pointed at special downloaded templates

Operation Room

And Google Glass[19], despite being discontinued,
continues to play a vital role in the development of
many of the AR applications in the medical field.

Big Data

"Analysing disparate and highly dynamic data will
benefit different fields like epidemiological research or
early detection and prevention of diseases. By
moving from a reporting approach (what has
happened?) to a predictive approach (what will
happen?), big data is creating a new knowledge era
in the world of medical care." Pēteris Zilgalvis, Head

Areas that benefit most from big data
are[20]:
 Healthy living (prevention, health
promotion)
o Lifestyle support
o Better understanding of triggers
of chronic diseases for effective
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Technology & Trend

Data Analytics

Existing solutions / products /services

Potential uses /applications / services

of Unit ICT for Health and Wellbeing in the European
Commission[20].
Several big-data platforms and infrastructure are in
use in the Healthcare sector:
 Philips HealthSuite Digital Platform provides a
cloud-based infrastructure for connected
healthcare[20, 21]
 European Medical Information Framework
(EMIF)[22]
 Open PHACTS Discovery Platform[23]
NIH Big Data to Knowledge (BD2K) initiative[24]

early detection
o Population health
o Infectious diseases
 Healthcare
o Precision Medicine
o Collecting patient reported
outcomes and total pathway
costs for value based healthcare
o Optimizing workflows in
Healthcare
o Infection prevention, prediction
and control
o Social-clinical care path
o Patient support and involvement
o Shared decision support
o Home Care
 Clinical research
 Healthcare applications would benefit
from processing and analysis of
multimodal data. The fusion of different
health data sources could enable the
study of phenotypes that have proven
difficult to characterize from a genomic
point of view only.
 Analysis of lifestyle data collected from
apps on smartphones can be used
within (learning) recommender systems
that help monitor patients, raise
alarms, or give advice for the better
handling of a disease.
The use of knowledge bases constructed

The solutions listed below[25] are related to the
platforms and initiatives listed under big data above,
but have their focus on (big) data analytics:
 The Hadoop Distributed File System (HDFS):
HDFS enables the underlying storage for the
Hadoop cluster. It divides the data into smaller
parts and distributes it across the various
servers/nodes.
 MapReduce: MapReduce provides the interface for
the distribution of sub-tasks and the gathering of
outputs. When tasks are executed, MapReduce
tracks the processing of each server/node.
 PIG and PIG Latin (Pig and PigLatin): Pig
programming language is configured to assimilate
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Technology & Trend

Existing solutions / products /services












all types of data (structured/unstructured, etc.).
Hive: Hive is a runtime Hadoop support
architecture that leverages Structure Query
Language (SQL) with the Hadoop platform. It
permits SQL programmers to develop Hive Query
Language (HQL) statements akin to typical SQL
statements.
Jaql: Jaql is a functional, declarative query
language designed to process large data sets. To
facilitate parallel processing, Jaql converts “‘highlevel’ queries into ‘low-level’ queries” consisting of
MapReduce tasks.
Zookeeper: Zookeeper allows a centralized
infrastructure with various services, providing
synchronization across a cluster of servers. Big
data analytics applications utilize these services to
coordinate parallel processing across big clusters.
HBase: HBase is a column-oriented database
management system that sits on top of HDFS. It
uses a non-SQL approach.
Cassandra: Cassandra is also a distributed
database system. It is designated as a top-level
project modelled to handle big data distributed
across many utility servers. It also provides
reliable service with no particular point of failure
(http://en.wikipedia.org/wiki/Apache_Cassandra)
and it is a NoSQL system.
Oozie: Oozie, an open source project, streamlines
the workflow and coordination among the tasks.
Lucene: The Lucene project is used widely for text
analytics/searches and has been incorporated into

Potential uses /applications / services
from sophisticated ontologies has proven
to be an effective way to express complex
medical knowledge and support the
structuring, quality management, and
integration of medical data.[26]
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Technology & Trend

Existing solutions / products /services
several open source projects. Its scope includes
full text indexing and library search for use within
a Java application.
 Avro: Avro facilitates data serialization services.
Versioning and version control are additional
useful features.
Mahout: Mahout is yet another Apache project whose
goal is to generate free applications of distributed and
scalable machine learning algorithms that support big
data analytics on the Hadoop platform.
“Devices and mobile apps are now increasingly used
and integrated with telemedicine and telehealth via
the medical Internet of Things (mIoT)”[27]
See also “Wearables” below.

Internet of Things

Potential uses /applications / services

Health care applications exist already that
provide:
 remote health monitoring
 emergency notification
systems/contacting the hospital in case
of emergencies
 telemedicine
 early detection of and warning about
patients at risk
Dimitrov expects a new category of
“personalised preventative health coaches"
(Digital Health Advisors)” to emerge. He
expects them to help their clients avoid
chronic and diet-related illness, improve
cognitive function, achieve improved
mental health and achieve improved
lifestyles overall.[27]


See also “Wearables” below.

Page 24 of 88

D4.2- Gap analysis and identification of research needs

Technology & Trend

Wearables

Existing solutions / products /services

Potential uses /applications / services

“The future use of wearable by health and wellbeing
users, […] will create ecosystem for the population
that will be adapted to their changing needs along
lifespan in health and disease.”[28]
Examples of applications/products are:
 Apple iOS 8 HealthKit[29]: Consolidates health
data from iPhone, Apple Watch, and third-party
apps and presents an overview of health related
data to the user of an iPhone
 Live!y[30]: Lively gives family members insight
when a loved one may need their help.
 BodyGuardian[31]: wearable monitors that
accommodates patient mobility, enhances
compliance and streamlines data collection.
 Alarm.com[32]: Solution for independent living of
elderly
 ActiveProtective[33]: Hip protection for older
adults using wearable airbags
 VitalConnect Band Aid (wearables to check health
vitals)[34]
 Medical Wearable Solutions Eyeforcer[35]
 Rooti Labs Limited W/Me2[36]
 Cardio family of products[37]
 Biovotion AG monitoring platform[38]

Any device or application that collects
healthy aging data, such as physical data,
mental data and social data.
See also “Internet of Things” above.
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Transparent and participative access to public sector services

Technology & Trend

Digitalization

e-Participation

Existing solutions / products /services

Potential uses /applications / services









STORK project[39]
PAE (Portal Administracion electronica)[40]
Cita Previa de Atención Primaria (online medical
appointment)[41]
Agencia Tributaria[42]







Agora Voting[43]
OpenKratio[44]
VTaiwan[45]
Policy Compass[46]
Sirvo A Mi Pais[47]






Cross Boarder/National/Regional/Local
Community resolutions
Active dialogue
e-voting
Participatory Budgeting






EU Open Data Portal[48]
Policy Compass Portal [46]
CitaDel [49]
Open Coesione[50] (to monitor how EU money is
spent)
Visual OPML [51] (to make available employment
data through innovative interfaces)
3cixty initiative[52] of the Innovation Action Line
Digital Cities, a powerful platform of websites and
apps that helps compare and combine information
about events, places and transport in a one stop
shopping window .
Good Basic Data for Everyone” initiative in
Denmark [53]
Publicspending.net[54]







Open data portals
Open Health Records
Public Transport Data
Geospatial data and services
Financial Data Services


Open Data









Online citizens accounts – common
source database of relevant citizens’
documents (applications, certificates,
IDs, etc.).
Full scale eGovernment
Make available state archives in a
linked open data format.
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Technology & Trend

Policy Making 2.0

Existing solutions / products /services

Potential uses /applications / services







2050 Pathways Analysis[55]
UrbanSIM[56]
GLEAM[57]
C-ROADS[58]
Arbeitsmarktmonitor[59]







Facebook page for civil servants in the U.S.A
Digital Pioneers (Netherlands)[60]
NASA Virtual CoLab[61]

Social Networking












Artificial Intelligence

Inteliwise eGov Virtual Assistant[62]
Chatbots Directory[63]






Online platforms to gather feedback on
citizens’ experience as users of public
services.
"Citizens for the citizens" platforms.
Governmental blogs, wikis, etc.
Open Simulation platforms
Usage of social media to represent the
public sector – Social media as vehicles
for increased transparency of an
agencies actions, e.g. use of the microblogging service Twitter to inform
journalists and professional groups and
direct them to longer updates on a
government’s website
Social media enhanced idea exchange
platforms for local issues.
Social-media enhanced platforms
enabling governments to consult
citizens on policy issues.
Consultation platforms for government
employees/Private networks for
government employees enabling the
exchange of ideas and experiences.
Bots to answer simple citizen questions
/ automated online assistants instead
of call centers with humans to provide
a first point of contact.
Smart personal advisors to control and
support proper dietary habits.
Citizen personal agents taking action
on behalf of citizens (alerting citizens
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services




Biometrics

The technology is already in use, however increasing
advancements (eg. in mobile biometrics) and further
developments (e.g. biometrics for banking) due to
enhanced tools such as big data analysis can be
expected.
 Airport security (automated passport control)
 Fingerprint access to buildings
 Voice recognition in cars
 Fingerprint scanner for mobiles, laptops, etc.
 ATM iris recognition

















with regard to their obligations toward
the Public Administration, retrieving
information for them, filling out forms
for them, etc.
Buyer agents/shopping bots, retrieving
information about goods and services.
Data mining agents finding trends and
patterns in the interaction of citizens
with public organisations.
Ambient Assisted Living.
Physical access control
Computer log-in
Welfare disbursement
International border crossing / Border
management / Speed mobility in
borders
National ID cards
Passports
Airport kiosks for checking passports
Driver’s license
Facial recognition to speed up
processes and manage queues
Instructions to get to the specific room
to impaired people entering a hospital
through their smartphone or trough
panels
Identify criminals on the fly
Avoid fraud on competitive
examinations
Life identification against watch lists
(terrorism)
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services
The safety of biometric data will be
crucial for user acceptance and wide
spread implementation of biometric
recognition technologies. If it is
possible to succeed in the assurance of
the safety of biometric data and high
accuracy, the technology can be
implemented from personal computers
to nuclear power plants[64]




Blockchain





Cloud Computing





Bitcoin (digital currency)
Bitnation[65]
Blockchain-based Guardtime service (Estonia) to
develop and accelerate blockchain-based security,
transparency and governance of patients’
healthcare records[66, 67]
Bitnation & Estonian eResidency initiative to allow
Estonian e-residents, “regardless of where they
live or do business to be able to notarize their
marriages, birth certificates, business contracts,
and much more on the blockchain.[68]
Public clouds (Google docs[69], Microsoft Office
365[70], SAP Business by Design[71])
Private Clouds
Hybrid Clouds (have elements of private and
public cloud)[72]
Infrastructure as a service (IaaS) (e.g. Amazon
Web Services, Google Compute Engine, Windows
Azure)[73]
Platform as a service (PaaS) (e.g. Google App
Engine, Amazon Elastic Beanstalk)[74]
Software-as-a-Service (SaaS) (e.g. from





Share ICT resources among multiple
agencies
Collaboration applications (e-mail, web
conferencing)
Cloud bursting for increased availability
at peak seasons (final exams' results,
etc.)
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Technology & Trend

Existing solutions / products /services



Experiential
education and
training

Equal employment
opportunities Modern
Workplaces

e-Identities



Smart Workplace







Crowd-sourcing

Microsoft, Google, Salesforce.com, Cisco,
Intuit)[75]
Electronic identity cards in many European
Countries (e.g. in Estonia for logging into bank
accounts, as pre-paid public transport ticket, for
digital signatures, for i-voting, for assessing
government databases to check medical records,
taxes, for picking up e-prescriptions)[76]
All technologies allowing for remote operations
from home. Depending on the specific work to be
accomplished this can range from simple means
for communication to simulated environments.
Technologies that support elderly and
handicapped in overcoming specific physical or
mental deficits.
However, this solution is outside the scope of
SONNETS, as within SONNETS only technologies
to be implemented in the public sector will be
analysed for the final roadmap.
UClass application[77]
Skillshare[78]

Potential uses /applications / services








e-Identities for citizens (also for
refugees and migrants).
Pan-European electronic-identity
authentication system.
Use digital IDs in European processes.

Telecommuting allowing parents to
work from home while staying linked to
the business
Solutions for enabling elderly and
handicapped to reach equal level of
performance

Most relevant for (higher) education
are[79]:
 Crowdteaching and Educational
Resources: Sharing educational content
 Crowdlearning and Suitable Platforms:
Learning through real-case projects
with the participation
of several students
 Crowdtuition: A crowdtuition program
can be implemented by the university
services, in which a loan is publically
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services







Gamification







KnowRe[80]: Math program for middle and high
school students that delivers the right content at
the right time to the students and helps teachers
to keep a track of students’ performance by
proving right data and insights about the
students’ performance
ClassDojo[81]: Platform to keep kids, parents and
teachers connected to each other
Socrative[82]: Game based classroom platform.
MinecraftEdu[83]: Provides products and services
that make it easy for educators to use Minecraft
in the classroom.
PlayBrighter[84]: platform for teachers to create
and manage their classroom in game like
environment.
Virtonomics[85]: A virtual economy fully
populated by sentient people - businessmen and
businesswomen, entrepreneurs, university and
college students and overall smart individuals
forming a friendly, business oriented community.
Course Hero[86]: Platform all about improving
learning outcome by sharing study documents,
finding tutors and asking questions.
Duolingo[87]: Online language learning service





offered
Crowdfunding Educational
Infrastructures: Educational fundraising

To increase students' intrinsic
motivation to learn.
To support active learning.
To facilitate scaffolded instruction
based on each individual student's
needs.
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Technology & Trend

Existing solutions / products /services







Modern workplaces

Virtual Reality





Mobile devices




Veri[88]
Maven[89]: Gamification tool for Educators
Class Realm[90]: to set up specific goals and
achievements for individual students or entire
classes, as well as to track student data and
progress.
Kahoot![91]: Platform that is designed to follow
on the footsteps of modern audience response
systems.
VR Hardware:
o Google Cardboard[92]
o Samsung Gear VR[93]
o Oculus Rift[94]
VR Platforms (for schools and universities):
o Immerse VR Education[95]
o Altrange VR[96]
Unimersiv[97]
Most of the existing solutions are related to cloud
services and connected mobile devices. There are
plenty of providers of such solutions, some of
them combining hard- and software solutions.
Companies like T-Systems are offering dynamic
workplace IT infrastructure. The most popular
end-user solution is Microsoft Office 365. On
stores like Apple’s App Store[98] and Google’s
Play Store[99] users can find thousands of apps
under the category productivity.
Gives flexibility of workers to work from any place
they want to.
Allows for better integration of work and private
life

Potential uses /applications / services




Professional and citizens training for
crisis situations
Enhance learning experience of
students
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services



Smart Workplace

Facilitates working on business trips and saves
costs because of shared workspace
All solutions that allow being more productive,
efficient and connected due to IT technology being
introduced into the workplaces, e.g. mobile solutions
(smartphones & tablets, wearables, cloud computing)
A number of wearables exist and are used in modern
workplaces already:
 Smart phone
 Smart watches
 Smart glasses
 Smart hats

Smart workplaces are supporting the work
best possible way and will e.g. take over
routine jobs for the workers, ensure
sufficient level supply etc.
Wearables at workplace can[100, 101]
 increase safety and security of
workers.
 Raise Productivity
 Increase Collaboration
 Boost Health and Happiness

Most popular VR Hardware:
 Google Cardboard[103]
 Samsung Gear VR[93]
 Oculus Rift[94]
Most software applications are in the area of
engineering & construction, such as forestage[104].

Wearables at work can also be used to
control and monitor[102]:
 Sensors tracking how long staff
spend at their desktops
 software that takes screen grabs
capturing in real time how employees
work
VR at the workplace can be used for[105]:
 for training
 for visualisation of data
 for collaboration and
communication
 for testing

Wearables

Virtual Reality
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Environmental Amicability

Technology & Trend

Open Data

Policy Making 2.0

Social Networking

Existing solutions / products /services

Potential uses /applications / services

Specific datasets are related to:
 Scientific climate data & temperature records
 Weather & forecasts
 Natural disasters
 Energy subsidies
 Energy potentials
 Realtime energy production and pricing data
 Standardised regular reporting of national & local
emissions data
 Biodiversity, including deforestation & marine
stocks
Food security & production

By using open data, organisations and
institutions can[106]
 become more transparent and
accountable, reducing mistrust in the
data, the conclusions, and in
themselves.
 stimulate innovation, which is essential
for rapid societal or technological
change.
 improve public communication, by
allowing enabling a wide range of
approaches to communicating scientific
data and conclusions.
help politicians to build the will to make
required changes, by giving them reliable
and transparent data to back up their
arguments.

Policy making 2.0 offers a way of interaction between
policy makers and citizens. This interaction should
help to rework the trust deficit – here also when it
comes to environmental policies.
 PADGET [107]
 OCOPOMO [108]
 2050 Pathways [55]
 Opinion Space [109]
Homepage of the London Borough of Redbrige [110]
Many governmental organizations are using Social
Media solutions already now extensively. An example
is the long list of tools the Environmental Protection

Involvement of citizens in development
and implementation of environmental
policies.

Social Media is considered as valid means
of conducting environmental
awareness[112, 113].
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Existing solutions / products /services

Potential uses /applications / services

Agency in the US is using[111].

Geographical
Information System

The German state agency LUBW[114] provides
citizens with an interactive service called UDO[115]
(Umwelt-Daten und -Karten Online) offering various
data and maps with respect to the environment.
EC provides with INSPIRE also a geoportal.[116]
For information on biodiversity, the EC with the
support of the European Environment Agency offers
Natura 2000[117] to their citizens.
See above listed technologies for Virtual Reality
(need: Modern workplace)

GIS can effectively contribute to
environmental education.[118]

Manchester developed a tool kit called CitySDK,
which provides standard APIs that help cities develop
and share apps for local services.[121, 122]
The European Cloud Marketspace for Intelligent
Mobility (ECIM) offer APIs for EU wide mobility
apps.[123]

Main fields of application will be
 Mobility and
 Payments

Especially in the banking sector, digital
transformation towards an integrated market was
pushed over the last decade.[124]
However, this solution is outside the scope of
SONNETS, as within SONNETS only technologies to

The main field and most relevant
application field for digitalization with
respect to an integrated Europe is Europe’s
Financial Service Industry.[125]

Connected and integrated
Europe

Virtual Reality

API Economy

Digitalization

E.g. to more directly experience the effects
of global warming and climate change, VR
can support environmental education and
awareness building.[119]
Dedicated movies are being already
produced that support this objective, e.g.
iAnimal[120].
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Existing solutions / products /services

Potential uses /applications / services

be implemented in the public sector will be analysed
for the final roadmap.

e-Participation

Big Data

There has been a study on the potential and
challenges of e-participation in the European
Union[126]. It states that e-participation
encompasses three interactions: e-information, econsultation and e-decision-making. Existing
initiatives that do support e-participation already are
 European Citizens’ Initiative (ECI)
 Online EU Public Consultations
 Petitions to the European Parliament
One of the EC’s priorities is a digital single market
and to reach this goal the EC wants to build a
European Data Economy that is data-driven.[127]

Ease of doing
business

Business needs

Digitalization

During the desktop research, no existing solutions
have been identified that were designed in particular
for supporting new businesses. Processes related to
this very much relate to the culture of a Member
State and will also in the future be guided very much
by more liberal or more restrictive principles.

Areas of application are:
 Company registrations
 Tax declarations
Publication of annual balance sheets etc.
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Agile and
participative PS

Streamlined and reliable administrative
procedures in the public sector

Technology & Trend

API Economy

e-Identities

Existing solutions / products /services

Potential uses /applications / services

The public sector itself realeses open data which in
turn can be accessed using APIs. (see for example
need ‘Easy access to public sector information (open
data).’
E-identities are a basic condition to access online
public sector data. However, there are several
national eID[76] systems and also EU
regulations[134] available.
Running EU funded project ARIES does research on a
reliable e-identity ecosystem with respect to the fight
against terrorism and crime.[128] Similar research is
required for administrative processes.
See above on e-Identities.

APIs will support the coherent and
consistent flow of information in public
service processes of the future.

e-Signatures

All administrative processes will benefit
from introduction of e-Identities due to
saving of resources.

See above on e-Identities.

e-Participation

See above on e-Participation.

Gamification

Applying principles of gamification to public sector
may make it become more agile.[129] Still, many
lessons need to be learned by many public sector
agencies.[130]
However, this solution is outside the scope of
SONNETS, as within SONNETS only technologies to
be implemented in the public sector will be analysed
for the final roadmap.

Also here, e-information, e-consultation
and e-decision-making are key.
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Existing solutions / products /services

Potential uses /applications / services

Easy access to
public sector
information
(open data).

Stimulate an entrepreneurial culture.

Internet of things
e-Participation

Open Data

(Service) Personalisation

The increasing use of e-participation platforms might
have the effect that start-ups or potential
entrepreneurs could raise their voice and explain their
specific needs. (see row “participative democracy” for
example platforms)
Open data could help entrepreneurs to find necessary
information about e.g. a specific region or economic
or legislative conditions (see row “Accessible public
sector information” for examples).
There are already some technologies or applications
available, which help to personalise public sector
services, like
 24/7 call centres[131]
 system to view booked appointments [131]
These services might also help entrepreneurs to find
the right information in a timely manner.

API Economy

Other ideas regarding personalisation of
public sector services:[132]
 Providing people with customer-friendly
versions of existing services
 Giving users more say in services once
they have access to them
 Giving users more direct say in how
money is spent on services
 Making users into co-designers and coproducers of services
 Enabling self-organisation by society.

On the homepage of programmableweb.com there
are e.g. 712 API’s listed in the area of “government”.
Several of them will help to present public sector
information to citizens and businesses, e.g. World
Government Data, GeoGratis (geospatial data),
opengov.es (data from the Spanish
government).[133]
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Technology & Trend

Existing solutions / products /services

Digitalization

Digitalization of the public sector in general helps to
make public sector information accessible, e.g. versus
open data platforms, API’s, etc.

Open Data and open
government

There are a lot of initiatives to help to inform citizens
and businesses about public sector information e.g.
see row “Accessible public sector information” in PS
needs section.

Potential uses /applications / services

Open Government
Artificial Intelligence

There are examples in the area of crime fighting, in
which artificial intelligence can be used to make
information accessible (see row “Accessible public
sector information”).

Big Data and data
analytics

There are several examples in which the public sector
could use big data and data analytics to make
information better accessible, e.g. see row
“Accessible public sector information”.

Cloud Computing

There are already many cloud providers available. If
the cloud fulfils the needs of the public sector (cyber
security, data protection, security), the clouds could
help to make data easier accessible to businesses,
e.g. see row “Accessible public sector information”.

Data Analytics
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Technology & Trend

Existing solutions / products /services

e-Identities

E-identities are a basic condition to access online
public sector data. However, there are several
national eID[76] systems and also EU
regulations[134] available.

Smart Workplace

Many employees prefer to have a mobile working
environment and mobile solutions to help them to
improve their work-life-balance:
 Mobile solutions (smartphones & tablets,
wearables, cloud computing)
According to a foresight study[135] in 2040 e.g. the
following properties will characterize a smart
workplace:
 Flexible working contracts (increase mobility and
unconventional working patterns)
 “wellness” services at the workplace
 Focus on collaboration

Virtual Reality

Virtual Reality Systems are already in use for training
purposes (see row “Recruitment, Training (and IT
Literacy)”.

Potential uses /applications / services

Smart workplaces also offer the possibility
to change the education system for young
people, to make it more attractive and
effective for them.
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Technology & Trend

Existing solutions / products /services

Crowd-sourcing

There are already many crowdsourcing platforms
available, where start-ups or small businesses could
offer their services and ideas. A broad range of
different types of crowdsourcing already exist –
ranging from social innovation, new scientific ideas,
designs, climate change pathways to specific product
suggestions. Examples are:
 Spacehive[136]
 goteo[137]
 Dell Social Innovation Challenge[138]
 General Mills Worldwide Innovation Network (GWIN) [139]
 MIT Climate CoLab [140]
 Arcbazar[141]
 Pillar[142]
 Postcode Lottery Green Challenge[143]
 InnoCentive[144]
 crowdSPRING[145]
 99designs[146]
 innoget[147]
 Start Some Good[148]
 Lego[149]
 PG connect + develop[150]
However, this solution is outside the scope of
SONNETS, as within SONNETS only technologies to
be implemented in the public sector will be analysed
for the final roadmap.

Potential uses /applications / services
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

API Economy

On the homepage of programmableweb.com- the
Web's defacto journal of the API economy, there are
e.g. 131 European API’s listed. Several of them will
help businesses to develop services which can be
used all over Europe. Examples may be MyParcel
Core (to integrate shipment features), MONEI
Payment Platform (a payment gateway), Keyyo
(telephony features), BookingShow (events ticketing
platform), IBAN Check (check if IBAN is valid).

Under the Payment Service Directive 2
(PSD2, in 2018) Third Party Providers
(TPP) are permitted to launch apps (API
economy) to offer financial services online.

Digitalization

Today only one out of seven Europeans
buys online in another European country,
while more than 50 percent do so in their
home market. One problem is that e.g.
start-ups in the EU do not face a Single
Market, but 28 different national markets,
each with its own legislation and regulatory
requirements, which have to be fulfilled
before being able to roll out in another
country.[151, 151] The Digital Single
Market strategy[152] will help to sell
already existing services and products all
over Europe.
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Technology implementation

Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

API Economy
Mobile Devices
(Service) Personalisation
e-Identities
e-Signatures

Geographical
Information System
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

Cloud computing
(added)

There are already many cloud providers available:

The main need expressed in this area is
about cyber security and missing
regulations especially in the field of cloud
computing and digital processes in general.

Digitalization (added)

This need addresses digital processes in general (e.g.
using mobile devices, e-payment services,
automatization, (client) data analysis and
personalisation, internet of things, etc.)

 Public clouds (Google docs[69], Microsoft Office
365[70], SAP Business by Design[71])
 Private Cloud of companies
 Hybrid Clouds (have elements of private and
public clouds)[72]
 Infrastructure as a service (IaaS) (e.g. Amazon
Web Services, Google Compute Engine, Windows
Azure)[73]
 Platform as a service (PaaS) (e.g. Google App
Engine, Amazon Elastic Beanstalk)[74]
Software-as-a-Service (SaaS) (e.g. from Microsoft,
Google, Salesforce.com, Cisco, Intuit)[75]

The main need expressed in this area is
about cyber security and missing
regulations especially in the field of cloud
computing and digital processes in general.
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Reduce taxation levels and lessen complexity

Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

(Service) Personalisation

e-Identities

e-Signatures

Geographical
Information System
None (added)

The main need expressed in this area is
that the businesses need in general a lower
level of taxes and also simpler rules of
taxation.
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

There are already many APIs and also apps building
on this APIs available, which could help to lift the
workload of the PS:
APIs to be used by developers to create apps related
to PS services:
 Swiss public transport API[153]
 Geospatial information provided by Swiss
Confederation[154]
 Open311 (collaborative model and open standard
for civic issue tracking)[155]
 Catalogue of services performed by local
governments in several EU countries[156]
 LG Inform Plus (Open Data API)[157]
 ECIM Smart Mobility API
 Citadel project[49]
 CitySDK APIs[158]
Apps for PS service delivery:
 Lovecleanstreats (UK)[159]
 FixMyStreet[160]
 Numberhood (local stats)[161]
 OpenCoesione[50]
 Visual OPML[51]
Apps using open data of the European Union[162]
There are already several examples of the use of
artificial intelligence and especially chatbots in the
public sector:
 Inteliwise eGov Virtual Assistant[62]
 Virtual Agents and Chatbots Directory[63]
 Use of artificial intelligence in IT support to lead

In this area many more apps (using these
APIs) are possible. There are also
organisations available (like
lookinglocal[163]), which design specific
apps for municipalities. Examples might be
in the area of public transport, tax status
and tips, weather warnings, neighbourhood
specific crime alerts, airport status, pollen
levels for different locations, reporting
about stolen bicycles or broken
streetlamps.

Resource optimization

Public Sector needs
API Economy

Artificial Intelligence
and bots

Especially in the area of artificial
intelligence a lot of extremely helpful
systems are thinkable, which could support
the PS in their work:
 Bots to answer simple citizen questions
/ automated online assistants instead of
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Technology & Trend

Cloud Computing

Existing solutions / products /services
clients e.g. through a password reset
process[164]
 Chatbot Amelia in Enfield Council[165]
And more specifically in the health sector:
 Japan plans to use robotics to care for an
increasingly ageing population[166]
 Early diagnosis of degenerative eye conditions
(Moorfield’s eye hospital)[166]
 The NHS will work with health advice over the
phone in some British cities[167]
 Snap40 at the hospital in Edinburgh (health
monitors)[165]
Or in the area to fight crime:
 Artificial Intelligence has been used in
investigations for the serious fraud office[168]
 Identify terrorists within Facebook[165]
Identification of criminals from CCTV footage[165]
Cloud computing offers several benefits for
municipalities (reduced personnel costs (less IT
employees), lower license fees and reduced hardware
costs, easier maintenance, improved
accessibility).[169]
There are already many cloud provider available:

Potential uses /applications / services







call centres with humans to provide a
first point of contact
Citizen personal agents taking action on
the behalf of citizens (alerting citizens
with regard to their obligations toward
the Public Administration, retrieving
information for them, filling out forms
for them, etc.
data mining agents finding trends and
patterns in the interaction of citizens
with public organisations
Smarter management of traffic (flow
and traffic light timing)[164]
Predictive policing[164]

 Public clouds (Google docs[69], Microsoft Office
365[70], SAP Business by Design[71])
 Private Clouds
 Hybrid Clouds (has elements of private and public
cloud)[72]
 Infrastructure as a service (IaaS) (e.g. Amazon
Web Services, Google Compute Engine, Windows
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Technology & Trend

Virtual Reality

Existing solutions / products /services
Azure)[73]
 Platform as a service (PaaS) (e.g. Google App
Engine, Amazon Elastic Beanstalk)[74]
 Software-as-a-Service (SaaS) (e.g. from
Microsoft, Google, Salesforce.com, Cisco,
Intuit)[75]
The main concerns are issues like security, time and
effort to switch to cloud services and the worry that
cloud services conflict with existing core
technologies. [170]
Additionally, in states like UK in which a government
cloud (g-cloud) exists the majority of the public
sector employees are not aware of it.[170]
Virtual Reality Systems can be used in the area of
health care:
 An Australian health insurance launched a VR
experience for patients who are unable to leave
their hospital bed[171]
 They are used as an experimental approach for
the treatment of intense pain, depression,
arachnophobia and Alzheimer
Or in education:
 Virtual field trips to museums, landmarks or even
outer space for children and students[171]
The New York Times also publishes virtual reality
stories[172]

Potential uses /applications / services

 Rescue teams training
 Citizens training for crisis situations
 Virtual tours in museums
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Technology & Trend

Existing solutions / products /services

Open Data

The main sub-need in the area of “lean bureaucracy”
is reducing red-tape and overbearing bureaucracy. It
was proposed to promote one-stop government.
There are a lot of initiatives to help to inform
businesses and citizens about PS data, e.g.:
 EU Open Data Portal[48]
 European Data portal[173]
 Policy Compass Portal[46]
 Public Contracts [174]
 Open Coesione[50]
 Visual OPML[51]
 RES (Research and Education Space) [175]
 3cixty initiative of the Innovation Action Line
Digital Cities[52]
 Good Basic Data for Everyone” initiative in
Denmark [53]
 Publicspending.net[54]
But the main problem (overbearing bureaucracy) had
to be solved within the PS itself.
The main wish was to have a more interactive egovernment.
There are already serveral apps available, e.g.:
 Lovecleanstreats (UK)[32]
 FixMyStreet[33]
 Numberhood (local stats)[34]
 Abu Dhabi e-government app[176]
 Swiss “Gemeinde App”[177]
 Swiss TaxMe[178]
 Butterfly Smart App[179]
The page “Intelligent city software solutions” contains
a list of apps also including PS –citizen

API Economy

Potential uses /applications / services

There are already many different types of
apps available, ranging from reporting
things to be fixed in the streets, to tax
declarations, voting systems or general
administrative processes. The main work
to be done is to find the specific app for
the needs of the respective city and
promote it among the citizens.
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

interaction[180]
Digitalization
Mobile Devices

The growing number of mobile devices among the
citizens and the use of e-government apps (see
above) will also increase the digitalisation of the PS.
However, the PS will have to implement useful egovernment applications first.
The number of mobile devices in the PS itself will also
lead to a growing usage of apps and thus to a
digitalisation of the PS.

Open Data

Open data portals are in fact the result of the
digitization of the PS. The availability of digital data is
the basis for open data portals.
The open data portals in combination with relevant
API’s build the basis for e-government apps, which
help to improve the online interactivity with the PS.

Internet of Things

There are already several IoT systems running:
 Management of waterways, ports and rails (port
of Hamburg)[181]
 Cut Energy Usage, Improve Electric Grid’s
Reliability (Amsterdam)[182]
 Smart Street Lightning (Oslo)[183]
 Traffic congestion Charging System
(Stockholm)[184]
 Smart Santander [185]
 Smart City Barcelona[186]
 Connected Boulevard Nice[187]

Potential applications are in the area of
[188]
 Transportation (real time monitoring,
public bikes),
 Tourism
 Smart industry
 Health (assistance to people,
automated medication, maintenance of
medical devices)
 Environment (monitor water supply
and/or pollution)
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services



Machine Learning

At least in the UK machine learning is used in the
following areas:[189]
 crime hotspots
 abusive households
 food safety breaches
 ‘solvability’ of crimes
 firm insolvency
 fraudulent tax returns
 incorrectly coded crime records
 mobile homes for address registers
 changes in stats between censuses
The following commercial products are available:
 Amazon ML[190]
 AzureML[191]
 BigML[192]
 Google Prediction API[193]

Natural Language
Processing








Clarabridge NLP[194]
RASA NLU[195]
Ignitho NLP[196]
NLP Technologies[197]
Data Genic NLP[198]
Vocali[199]

Electronic identity devices
Security (drones , smoke detectors,
sensors in gas pipes)
Other potential uses might be:
 Adaptive web sites
 Text-based sentiment analysis (opinion
mining)
 Handwriting recognition
 E-mail spam filtering
 Recommendation systems
 Fraud detection
 Network intrusion detection
Machine learning systems for identification
over the phone (e.g. via the pulse
frequency of the caller)

There are several NLP solutions available
on the market, but there might be several
more useful applications, which could
innovate the public sector:
 Conversational interfaces
 Automated online assistants
 Sentiment analysis
 Native language identification
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

Augmented Reality

AR training is already in use the automotive industry
(BMW, VW [200]) or in the printing industry [200].
Other educational apps are Construct3D for students
of mechanical engineering or AR apps for students of
chemistry, anatomy or astronomy.[201]




Virtual Reality Systems are also already in use for
training purposes:
 Large scale plant construction (Linde) [203]
 Medical training / surgery simulation[204]
 Architectural walkthroughs[204]
 Historical re-enactments[204]
 Reconstructions[204]
 Emergency services (paramedic training)[204]
 Combat training[204]



Surgeon could use AR to learn e.g.
open-heart surgery without risking
patient’s life[202]
AR could simulate hazardous workplace
conditions (e.g. in the construction
industry)[202]

Machine Learning
Virtual Reality

Open Data

Policy Making 2.0

The number of applications for virtual
reality training is increasing over time.
Thus, also special applications for the
public sector (e.g. in the health area or
in the area of emergency management)
are possible.

Transparency is likely to help to increase
the trust of the citizens in the public
sector.
Policy making 2.0 offers a way of interaction between
policy makers and citizens. This interaction should
help to rework the trust deficit.
 PADGET [107]
 OCOPOMO[108]
 2050 Pathways [55]
 Opinion Space[109]
Homepage of the London Borough of Redbrige[110]



There are already several cities and
municipalities which use interactive
digital platforms to stay in touch with
the citizens, however this is to be
expanded to more cities and regions.
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

Sentiment Analysis

The effect of the use of sentiment analysis in the
public sector to help reworking the trust deficit is
more indirect. If sentiment analysis helps the public
sector to better “understand” the citizens and react to
their needs this will in turn also help to improve the
trust of the citizens in the public sector.






Social Networking

The usage of social media shows the willingness to be
transparent and accountable, which is one of the
easiest ways to encourage public participation. It
shows a desire to create open communication
pathways and to connect with your audience.[207]
There are already many social media channels
available (Twitter, Facebook, LinkedIn), but the
public sector has to create a successful social media
plan (e.g. setting goals, analysing risks, creating
policies)[207]

Natural Language
Processing

If natural language processing is used for
translational purposes, e.g. to help migrants to
interact with the public sector, then this technology
could help to increase the trust of non-native
speakers in the public sector.

Sentiment analysis could enable
government on a municipal, provincial
or even national level to respond to
crises, to not be caught on the back
foot when service delivery protests
spark up.[205]
tracking citizens’ opinions on a new 112
system[206]
assessing likelihood of a governments
initiative’s success (e.g. electronic
submission of tax returns)[206]
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Technology & Trend

Existing solutions / products /services

e-Participation

There are already many e-participation platforms
running, both governmental ones as well as from
private organisations. However, the popularity of
these e-participation platforms varies from country to
country.
 mySociety (UK)[208]
 change.gov (US)[209]
 Citizen Space[210]
 European Citizens’ Initiative [211]
 EU Public Consultations[212]
 EU Petitions Web Portal[213]
 Futurium[214]
 Puzzled by Policy[215]
 SOLVIT[216]
 OurSpace[217]
 Loomio[218]
 Agora Voting[43]
kosovakosovo.com (Serbia, Kosovo)[219]
Gamification has shown to be a valuable approach
that enhances participants’ engagement. However,
the application of gamification in public services is
rather limited. But gamification is considered to be
able to play a key role in increasing citizens’ use of
public service technologies and, at the same time,
make them feel empowered as active participants in
their societies.[220]
Transparency is likely to help increase the interest of
the citizens in political topics.

Gamification

Open Data

Potential uses /applications / services



Inclusion of gamification elements in eparticipation applications

Sentiment Analysis
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Technology & Trend

Existing solutions / products /services

e-Identities

An interoperable electronic identity is an ideal access
tool for all kinds of e-services of any Government and
is thus the basis for many e-participation
platforms.[221]
The EU has published the eIDAS regulation, which will
ensure the cross-border mutual recognition of eID
means. The eIDAS regulation has already been
adopted by several national governments.[134]
eIDs are more popular in some countries than in
others. An example of a country with a welldeveloped e-identity system is Estonia.[76]
Workplace incentive programs can be improved
through the introduction of gamification which
provides the employees with frequent and meaningful
recognition. Gamified incentives can keep employees
engaged on their daily tasks, allowing them to better
serve the needs of other internal staff and
customers.[222]
The challenge will probably not be a technological
one, but to decide on the type of rewards, the
recognition circles, how to encourage healthy
competition and how to ensure long-term
engagement.
It could be helpful, if gamification elements were
introduced in e-participation platforms (see
participative democracy above).

Gamification

Gamification

Potential uses /applications / services
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Technology & Trend

Existing solutions / products /services

API Economy

On the homepage of programmableweb.com there
are e.g. 712 API’s listed in the area of “government”.
Several of them will help to present public sector
information to citizens and businesses and also to
public sector members itself, e.g. local government
APIs (Government of the Canary Islands Platino),
Dutch government platform for recruitment
(Rijksoverheid CSO), OpenSpending).[133]

Digitalization

Digitalization of the public sector in general helps to
make public sector information accessible, e.g. versus
open data platforms, API’s, etc.

Open Data

There are a lot of initiatives to help to inform citizens
and businesses about public sector information e.g.:
 EU Open Data Portal[48]
 European Data portal[173]
 Policy Compass Portal[46]
 Public Contracts [174]
 Open Coesione[50]
 Visual OPML[51]
 RES (Research and Education Space) [175]
 3cixty initiative of the Innovation Action Line
Digital Cities[52]
 Good Basic Data for Everyone” initiative in
Denmark [53]
 Publicspending.net[54]

Artificial Intelligence

There are examples in the area of crime fighting, in
which artificial intelligence can be used to make
information accessible:
 Artificial Intelligence has been used in

Potential uses /applications / services
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Technology & Trend

Big Data and data
analytics

Existing solutions / products /services

Potential uses /applications / services

investigations for the serious fraud office[168]
 Identify terrorists within Facebook[165]
Identification of criminals from CCTV footage[165]
There are several examples in which the public sector
could use big data and data analytics to make
information better accessible, e.g.
 Weather patterns (help them with disaster
preparedness for floods and hurricanes)
 Social services (to look for patterns that indicate
falsified claims)
 Regulatory compliance (e.g. central data base of
Environmental Protection Agency)
 Health services (to determine where there might
be greater need for medical or social services,
ambulance and emergency services, and other
types of health services)
 Law enforcement (Analysing crime trends and
statistical data)
 Homeland Security (to combat terrorism)[223]

Bots
Cloud Computing

There are already many cloud providers available. If
the cloud fulfils the needs of the public sector (cyber
security, data protection, security), the clouds could
help to make data easier accessible to different areas
of the public sector.
 Public clouds (Google docs[69], Microsoft Office
365[70], SAP Business by Design[71])
 Private Cloud of companies
 Hybrid Clouds (has elements of private and public
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

cloud)[72]
 Infrastructure as a service (IaaS) (e.g. Amazon
Web Services, Google Compute Engine, Windows
Azure)[73]
 Platform as a service (PaaS) (e.g. Google App
Engine, Amazon Elastic Beanstalk)[74]
 Software-as-a-Service (SaaS) (e.g. from
Microsoft, Google, Salesforce.com, Cisco,
Intuit)[75]

Civil servants
as a
community of
change

Data Analytics



e-Identities

E-identities are a basic condition to access online
public sector data. However, there are several
national eID[76] systems and also EU
regulations[134] available.



Crowd-sourcing

In a way, crowdsourcing could help to introduce fresh
ideas and new applications into the public sector.
However, crowdsourcing itself can only play a small
role – the main challenge is to change the mind-sets
and improve the flexibility of the staff. There are
already many crowdsourcing platforms available (see
need “business expansion”)
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Technology & Trend

Existing solutions / products /services

Potential uses /applications / services

e-Participation

E-participation platforms can also play a small role
regarding the aim to increase the flexibility and openmindedness of the civil servants. These platforms
could help to present new ideas to the public sector.
Examples are presented in row “participative
democracy”.



Gamification



Open Government

The idea of the open government will also help to
better connect the work of different areas of the
public sector, to avoid double work and improve the
cooperation between different departments.
Examples are listed in row “lean bureaucracy”.



Sentiment Analysis



Wearables


Table 6: Existing solutions or potential applications of technologies assigned to a specific need.
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3.2 Filled out WBATs
The following tables contain the filled out Weighted-Bit Assessment Table for all
‘need – technology/trend’ combinations. This condensed information shows which
types of activities are needed for each ‘need – technology/trend’ combination to
use this technology successfully in the public sector to satisfy the assigned need.
This assessment has been performed by the four partner organisations of
SONNETS. The internal review took place during a telephone conference in May
2017 and the external review of this WBAT will be performed during the WP4
workshop in May in Cologne.
During the completion of the WBATs some of the need-technology combinations
have been identified as being outside the scope of SONNETS. In those cases, the
technology is useful for the business (e.g. crowdsourcing), but only when used in
the business itself and not in the public sector. As SONNETS has the focus on
innovating the public sector itself, these need-technology combinations will be
discarded (marked in grey in the table).
Additionally, all needs which have been validated as being priority needs during
the WP2 validation activities have been marked in yellow in the table below.
In those cases in which the technology is already far advanced, the column
‘technological R&D needed?’ is answered with ‘n/a’. The same answer is given for
technological trends, like the usage of mobile devices or crowdsourcing for which
no real technological R&D can be performed.
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Inclusive wellbeing and
health

Address legal issues & necessary
regulations
Development of standards needed

Economic solution needed (e.g. costly
product or services, advanced
infrastructure needed, maintenance)
Address difficulties to implement &
adapt technologies or change existing
processes (lessons-learned)
Address health issues

Address ethical or societal issues (e.g.
data protection, discrimination)

Data Analytics
Address cyber security issues

Big Data
Promotion; information of end-user

Individual (societal) needs
Development of training

(Service)
Personalisation
Augmented Reality
Technological R&D needed?

Technology & Trend

Final list of WP2-needs after
interviews & needs used in WP3
(already matched to technologies)
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Non-technological research or other activities needed?

n/a
yes
yes
no
no
no
no
yes
no
no

Adaption to the
needs of the PS
Adaption to the
needs of the PS
Adaption to the
needs of the PS
yes
no
no
no
no
yes
yes
yes
yes

yes
yes
no
yes
no
no
yes
no
no

yes
yes
no
no
yes
no
no
no
no
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Internet of Things

Adaption to the
needs of the PS

yes

no

yes

yes

yes

no

yes

no

yes

Wearables

yes

no

yes

yes

no

yes

no

yes

yes

yes

yes

yes

yes

yes

no

no

no

no

e-Participation

Adaption to the
needs of the PS
Adaption to the
needs of the PS
n/a

yes

yes

yes

yes

yes

no

yes

no

yes

Open Data

n/a

yes

yes

no

no

no

no

no

no

no

Policy Making 2.0

n/a

yes

yes

yes

yes

yes

no

yes

no

yes

Social Networking

n/a

yes

yes

no

no

no

no

yes

no

no

Artificial Intelligence

Testing and quality
control until ready
for market
Adaption to the
needs of the PS
Adaption to the
needs of the PS
Adaption to the
needs of the PS
Adaption to the
needs of the PS
Adaption to the
needs of the PS

yes

yes

yes

yes

yes

yes

yes

yes

yes

no

yes

yes

yes

yes

no

yes

yes

no

yes

yes

yes

yes

no

no

yes

no

no

yes

yes

yes

yes

yes

yes

no

yes

no

yes

yes

yes

no

yes

no

no

no

no

yes

no

no

yes

yes

no

no

no

no

Transparent and participative access to public
sector services

Digitalization

Biometrics
Blockchain
Bots
Cloud Computing
e-Identities
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employment
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Smart Workplace

Adaption to the
needs of the PS

yes

yes

yes

yes

no

no

yes

yes

no

Crowdsourcing

n/a

yes

yes

no

no

no

no

yes

no

yes

Gamification

Testing and quality
control until ready
for market
Adaption to the
needs of the PS

yes

yes

no

no

no

no

no

no

no

yes

yes

no

no

no

yes

no

yes

no

Mobile Devices

n/a

yes

yes

no

no

no

no

no

yes

yes

Smart Workplace

Adaption to the
needs of the PS
Adaption to the
needs of the PS
Adaption to the
needs of the PS

no

no

no

yes

no

no

yes

no

no

no

no

yes

yes

no

no

no

no

yes

no

yes

no

no

no

yes

yes

yes

no

Virtual Reality

Modern
workplaces

Housing
and
secure
shelters

Internet of Things

Wearables
Virtual Reality
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Open Data

n/a

yes

no

yes

yes

yes

no

yes

no

no

Policy Making 2.0

n/a

yes

no

no

no

no

no

no

no

no

Social Networking

n/a

yes

no

no

no

no

no

no

no

no

Geographical
Information System

Adaption to the
needs of the PS

yes

no

no

no

no

yes

yes

no

no

Virtual Reality

Adaption to the
needs of the PS
n/a

no

yes

no

no

no

yes

yes

yes

no

yes

no

yes

yes

yes

no

yes

no

yes

Adaption to the
needs of the PS
n/a

yes

no

yes

yes

yes

yes

yes

no

yes

no

yes

yes

yes

yes

yes

yes

no

yes

Adaption to the
needs of the PS

yes

no

yes

yes

no

yes

yes

no

yes

Adaption to the
needs of the PS

yes

no

yes

yes

yes

yes

yes

no

yes

Connected
and
integrated
Europe

API Economy
Digitalization
e-Participation
Big Data

Ease of
doing
business

Business need
Digitalization
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Agile and
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Streamlined and
reliable administrative procedures
in the PS
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API Economy

n/a

yes

no

yes

yes

yes

no

yes

no

yes

e-Identities

Adaption to the
needs of the PS
Adaption to the
needs of the PS

no

yes

yes

yes

yes

yes

yes

no

yes

no

no

yes

yes

yes

yes

yes

no

no

e-Participation

n/a

no

yes

yes

yes

yes

yes

yes

no

yes

Gamification

Testing and quality
control until ready
for market
Adaption to the
needs of the PS

yes

yes

yes

yes

yes

yes

yes

no

yes

no

no

yes

yes

no

yes

yes

no

yes

e-Participation

n/a

no

yes

yes

yes

yes

yes

yes

no

yes

Open Data

n/a

yes

no

yes

yes

yes

no

yes

no

no

(Service)
Personalisation

n/a

yes

yes

no

no

no

no

yes

no

no

e-Signatures

Internet of Things
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API Economy

n/a

yes

no

yes

yes

yes

no

yes

no

yes

Digitalization

Adaption to the
needs of the PS
n/a

yes

no

yes

yes

yes

yes

yes

no

yes

yes

no

yes

yes

yes

no

yes

no

no

Testing and quality
control until ready
for market
Adaption to the
needs of the PS
Adaption to the
needs of the PS

no

yes

yes

yes

yes

yes

yes

no

yes

no

yes

yes

yes

yes

yes

yes

no

yes

no

yes

yes

yes

yes

yes

yes

no

no

Adaption to the
needs of the PS

yes

yes

no

yes

yes

yes

yes

no

no

yes

yes

yes

no

yes

yes

yes

no

no

Open Data and Open
Government
Open Government
Artificial Intelligence
Big Data and data
analytics
Cloud Computing
Data Analytics
e-Identities

Talent acquisition and
retention.

Smart Workplace

Comment: Outside the scope of SONNETS. As here the smart workplace has to be implemented in the businesses and not
in the public sector.
Virtual Reality

Adaption to the
needs of the specific
business

no

yes

no

no

no

yes

yes

yes

no

Comment: Outside the scope of SONNETS. As here virtual reality systems have to be implemented in the businesses and
not in the public sector. However, the public sector can apply virtual reality systems for the education of the young
citizens. This part is covered by need ‘recruitment and training’ in the public sector section.
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Access to a
unified
European
market

Business
expansion

Crowdsourcing

n/a

no

yes

yes

yes

yes

no

yes

no

yes

Comment: Outside the scope of SONNETS. As here crowd sourcing has to be used in the businesses and not in the public
sector.
API Economy

n/a

yes

no

yes

yes

yes

no

yes

no

yes

Digitalization

Adaption to the
needs of the PS

yes

no

yes

yes

yes

yes

yes

no

yes

Adaption to the
needs of the PS
Adaption to the
needs of the PS

no

yes

yes

yes

yes

yes

yes

no

no

yes

no

yes

yes

yes

yes

yes

no

yes

no

no

no

yes

no

no

no

no

no

API Economy

Reduce
taxation levels
and lessen
complexity

Technology
implementation

Mobile Devices
(Service)
Personalisation
e-Identities
e-Signatures
Geographical
Information System
Cloud Computing
(added)
Digitalization (added)
(Service)
Personalisation
e-Identities
e-Signatures
Geographical
Information System
None (added)
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Lean
bureaucracy

Resource
optimization

Public Sector needs
API Economy

n/a

yes

no

yes

yes

yes

no

yes

no

yes

Artificial Intelligence
and bots

Testing and quality
control until ready
for market

yes

yes

yes

yes

yes

no

yes

no

yes

Adaption to the
needs of the PS
Adaption to the
needs of the PS

yes

no

yes

yes

yes

yes

yes

no

yes

no

yes

yes

yes

yes

yes

yes

no

yes

yes

no

yes

yes

yes

no

no

no

yes

n/a

yes

yes

yes

yes

yes

yes

yes

no

yes

Mobile Devices

n/a

no

no

yes

yes

yes

yes

yes

no

no

Open Data

n/a

Internet of Things

Adaption to the
needs of the PS
Adaption to the
needs of the PS
Adaption to the
needs of the PS

yes

yes

yes

yes

yes

yes

yes

no

yes

yes

yes

yes

yes

yes

yes

yes

no

yes

no

yes

yes

no

yes

yes

yes

no

yes

Bots
Cloud Computing
Virtual Reality
Open Data

API Economy
Digitization
(as priority need of
‘society’)

Digitalization

Machine Learning
Natural Language
Processing
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Appropriate
remuneration
and
incentives

Participative
democracy

Rework the
trust deficit

Recruitment,
Training (and
IT Literacy)

Augmented Reality

Adaption to the
needs of the PS

no

yes

no

no

no

yes

n.a.

no

no

Virtual Reality

Adaption to the
needs of the PS

no

yes

no

no

no

yes

n.a.

yes

no

Open Data

n/a

yes

no

yes

yes

yes

no

yes

no

no

Policy Making 2.0

n/a

no

no

yes

yes

no

no

yes

no

no

Sentiment Analysis

yes

yes

no

no

no

no

n.a.

no

yes

Social Networking

Adaption to the
needs of the PS
n/a

no

no

yes

no

no

no

no

no

no

Natural Language
Processing
e-Participation

Adaption to the
needs of the PS
n/a

yes

yes

no

no

no

no

no

no

no

no

no

yes

yes

no

no

yes

no

yes

Gamification

Adaption to the
needs of the PS
n/a

yes

yes

yes

no

no

yes

yes

no

yes

yes

no

yes

yes

yes

no

yes

no

no

e-Identities

Adaption to the
needs of the PS

no

no

yes

yes

yes

yes

yes

no

yes

Gamification

Adaption to the
needs of the PS

yes

yes

no

yes

no

yes

yes

no

no

Machine Learning

Open Data
Sentiment Analysis
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Gamification

Testing and quality
control until ready
for market

yes

yes

no

yes

no

yes

yes

no

no

API Economy

n/a

yes

yes

yes

no

yes

yes

yes

no

yes

Digitalization

Adaption to the
needs of the PS
n/a

yes

no

yes

no

yes

yes

yes

no

yes

yes

no

yes

yes

yes

no

yes

no

no

Testing and quality
control until ready
for market
Adaption to the
needs of the PS
Adaption to the
needs of the PS
Adaption to the
needs of the PS

yes

yes

yes

no

no

no

yes

no

yes

yes

yes

no

yes

no

yes

yes

no

yes

no

yes

yes

n.a.

no

no

yes

no

yes

no

no

yes

yes

no

no

no

no

no

Adaption to the
needs of the PS
Adaption to the
needs of the PS
n/a

no

no

yes

yes

yes

yes

yes

no

yes

no

yes

yes

yes

no

no

yes

no

yes

no

no

yes

yes

no

no

yes

no

yes

n/a

yes

yes

yes

yes

yes

yes

yes

no

no

Civil servants
as a community
of change

Accessible public sector
information

Open Data
Artificial Intelligence
Big Data and data
analytics
Bots
Cloud Computing
Data Analytics
e-Identities
Crowdsourcing
e-Participation
Gamification
Open Government
Sentiment Analysis
Wearables
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4 Discussion and next steps
In summary, an overwhelming number of already existing solutions and services
using the identified emerging ICTs have been compiled. The number of solutions
seems especially high, when comparing it for example with the number of ICT
solutions of an average national municipality or city.
The problem is not that there are no solutions available to satisfy societal or
public sector needs, but that these existing solutions are not used for one reason
or the other.
When going through the full list of technology-need combinations six types of
challenges, why these technologies have not been (generally) implemented in the
public sector, are rather prominent. We have tried to formulate these ‘types of
challenges’ as categories of technologies. However, many technologies can sorted
into several categories of challenges to innovate the public sector with emerging
ICTs.
Expensive,
high-end
technologies

1. The technology is quite new and rather expensive and only
very specific applications exist. Thus, if the public sector wishes
to use these technologies, adapted or even new solutions have to
be developed.
Examples are virtual reality, artificial intelligence or natural
language processing.

Demanding,
complex
technologies

2. Some technologies have a high potential to facilitate the work
of the public sector, but they require qualified and well trained
personnel, which is not always easy to get.
Examples are big data, data analytics and machine learning.

Available,
neglected
technologies

3. An impressive list of applications already exist on the market
and are partly also in use in some municipalities, but due to a
lack of knowledge or holding-on to old processes, these
applications are not in use in several other cities or
municipalities.
Examples are digitalization in general or cloud computing.

Legally
or
ethical
complex
technologies

4. Several applications and services are on the market, but
several cities or municipalities are reluctant to use them due to
e.g. data protection issues or the lacking of regulations or legal
frameworks.
Examples are social networking or internet of things (smart city).

Deliberately
ignored
technologies

5. Some technologies are rather popular and common in the
society, but are still not in use in some cities or municipalities
due to the working culture or conditions.
Examples are mobile devices or also gamification.
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Unpopular
technologies

6. Other technologies in comparison are quite popular in the
public sector itself, but are not well accepted in some societies.
Examples are e-identity systems in the public sector in Germany.
Table 7: Categories of challenges

4.1 Next steps on the way to the roadmap
On the basis of the Weighted bit assessment tables (in chapter 3.2), in the next
task we will develop the roadmap itself including all the necessary activities to
finally implement the technology in the public sector.
We will do this separately for each technology or trend identified and analysed in
WP3. As these technologies can be implemented with different purposes and
objectives, we will concentrate on one specific need or application area
respectively, e.g. virtual reality can be used in the health area for patients with
depressions or pains or in the education of employees in companies or also for
training purposes in the public sector to prepare personnel for emergency or crisis
situations. It would be far too time-consuming for a small CSA-project like
SONNETS to develop several roadmaps for each technology for all the different
types of applications. However, in most cases an outstanding main application in
the public sector is clearly visible.
The selection of the respective need for each of the identified technologies has
been performed by considering the following aspects:
1. Only needs which are among the 14 prioritized needs validated during the
WP2 focus group have been used.
2. Needs for which already several applications or services have been
formulated as potential use cases or are already market-ready are
preferred.
3. Also preferred are practical needs of the society regarding public sector
services (e.g. new online services for people unable to visit the public
administration at office hours)
4. If the need is too broadly formulated, a more specific sub-need is
identified (out of the applications and services of Table 6).
5. The need was selected in such a way that the impact of this technology is
maximized (on the basis of D3.3 [2])
6. It was a further objective to assign each of the prioritized needs at least
once.
In D4.3 ‘Roadmap for emerging research directions’ we will present these
technology roadmaps. However, as the final number of roadmaps and
technology-need combinations will be presented after the validation workshop in
Cologne in May 2017 in D4.3.
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#

Technologies/
Trends
Artificial Intelligence
and bots

Need

2

Augmented Reality

(Recruitment) and training

Public sector

3

Big Data and data
analytics

Public sector,
business

4

Biometrics

5

Blockchain

Accessible public sector
information (helping making
public sector data better
accessible, e.g. weather,
social services, law
enforcement, security)
Transparent and
participative access to
public sector services
(passports, licences, access
control, ..)
Transparent and
participative access to
public sector services (e.g.
healthcare records,
certificates, contracts..)

6

Cloud Computing

Accessible public sector
information

Public Sector

7

e-Identities (and esignatures)

Easy access to public sector Business, citizens
information

8

Internet of Things

Public sector

9

Machine Learning

Digitization (area: smart
city)
Digitization (e.g. crime
detection, identification of
voices & handwriting)

10

Natural Language
Processing

Digitization (e.g. native
language recognition,
sentiment analysis, online
assistants)

Public sector

11

Virtual Reality

(Recruitment) and training
Public sector
(e.g. training for rescue and
crisis situations)

12

API Economy

13

Crowdsourcing

14

Digitalization

Easy access to public sector Business
information (using public
open data for governmental
APIs)
Civil servants as a
Public sector
community of change
(crowdsourcing as a way of
getting fresh ideas and
apps into the public sector)
Transparent and
Society
participative access to
public sector services (e.g.
apps like fixmystreet)

1

Resource optimization (e.g.
chatbots)

Stakeholder group
addressed
Public sector

Societal

Societal

Public sector
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#
15

Technologies/
Trends
e-Participation

Need

16

Gamification

17

Mobile Devices

Digitalization

Public sector

18

Open Data and Open
Government

Transparent and
participative access to
public sector services (e.g.
open data portals)

Society

19

Personalization

Inclusive well-being and
health (e.g. personalized
health services)

Society

20

Policy Making 2.0

Society

21

Smart Workplace

Transparent and
participative access to
public sector services (e.g.
online platforms,
governmental blogs..)
Recruitment (attractive
working environment)

22

Social Media

Transparent and
participative access to
public sector services (e.g.
better transparency, online
consultation, idea
exchange)

Society

Transparent and
participative access to
public sector services (e.g.
online petitions, voting,
consultations)
Appropriate remuneration
and incentives

Stakeholder group
addressed
Society

Public sector

Public Sector

Table 8: Tentative technology roadmaps
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5 Conclusion
What is the purpose of this report?
This report follows the purpose to provide a description of the
gaps between the expressed needs of the citizens and the
public sector (WP2) and the potential innovations due to the
implementation of identified emerging technologies (WP3).
©openclipart.org

Therefore, the research needs and other necessary activities to
fill these gaps have been identified.
Which objective of SONNETS does this report pursue?

©openclipart.org

In comparison with the preceding deliverable 4.1, this report
provides a change of perspective and sets the focus on the
societal and public sector needs. To each of these needs, one
or several technologies or trends, which have the potential to
meet this need, have been assigned.
In the related task to this report, each of these assigned
emerging ICTs and trends has been analysed with the aim to
describe the gap between the technology as it is now and a
fully implemented version (the solution), which is able to
satisfy (at least partly) the assigned need.
The final output of this report is some sort of ‘to-do-list’ for
each of these assigned IC technologies, with the aim to have a
list of all necessary research and non-research activities
needed to implement and use this technology successfully in
the public sector to satisfy the assigned specific need.
Which methods form the basis for this report?

©openclipart.org

For this analysis, firstly a desktop research has been
performed to get an overview of already existing solutions or
services which could possibly be helpful to meet the
corresponding need and also potential uses or services of this
technology regarding the respective need.
In the second step, the assigned technologies have been
analysed by using the multi-criteria assessment tool
‘Weighted-Bit Assessment Table (WBAT)’ to create a ‘to-do list’
with all necessary activities to implement ICTs with the
objective to satisfy a specific societal or public sector need.
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Which stakeholders have been involved in the process?
This report will be validated during the WP4 workshop in
Cologne in May 2017. In D4.3 the results of this validation
workshop will be presented.
©openclipart.org

How will this report be used within the project?
This report will be used as an overview of necessary research
and other activities to implement ICTs in the public sector.

©openclipart.org

What are the next steps?

©openclipart.org

In the next task within WP4, this ‘to-do list’ will be used as a
basis to develop the roadmap of research and other activities
to implement emerging ICTs in the public sector to satisfy
societal and public sector needs.
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