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Introduction

The return of
Artificial Intelligence

Who would have thought that artificial
intelligence would come back on to the
radar pictures with the intensity that we
are now witnessing? In the Innovation
Radar, we started talking about Deep
Learning and other AI-related trends
three years ago; it was highlighted as one
out of our nine top trends in 2013, and
again detailed in 2014 under the banner
of Smart Machines.
Given the current huge demand from industry and
government, it is reasonable to expect a continued
increase in smart services and machines. Learning is
all over the popular (now almost totally ICT-powered)
media, no longer restricted to science fiction, and
there is already machine learning in content management systems predicting churn and customer flows.
It is there in plenty of apps suggesting measures to
improve your health too, and in this year’s report this
shows in our Health Intelligence trend.
There are several explanations as to why AI is
happening now, and at this rapid pace. The most
pragmatic and slightly cynical explanation is that the
innovators that survived the AI winter, which lasted
about 20 years (1974-1993), are now in positions
of power. They can therefore direct funding for
R&D to where they think it is most needed, namely
pretty much where they themselves were before.
This explanation has much going for it. There is not
much new about Deep Learning, and many of the key
innovators in the area have been in it for a long time.
A more techno-positive explanation is the ‘data is the
new oil’ metaphor, which stretches out to refinement
and that you get your hands all greasy if you try to
touch the stuff. Some sceptics say, even to snake
oil: data really has no intrinsic value, they argue. In
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the eyes of engineers, machine learning methods
and algorithms finally have enough data to train on,
making AI a reality. All the found data (collected without a specific research purpose) can now be used for
training for AI purposes, and the more data the more
intelligence. This intelligence then hopefully non-intrusively manifests itself in our smart cities, smart
agriculture, smart transport, smart communication, in
all kinds of smart spaces.
Everybody knows that data in itself is not enough:
analytics and sensemaking is also required. Data in
context is likely to be much more useful than found
data, and also easier to analyse. Big data analytics
and intelligent analytics are two ways of naming new
methodological developments, coping with massive
data sets. We highlighted this in 2013, talking about
tech trends in e.g. Real-Time Operational Intelligence,
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Foreword
End-To-End Data Analytics, Biologically Inspired Machine Learning, and At-Home Disease Diagnosis Systems. In 2014, it came back in our discussions of the
wider trends of Urban Analytics, Smart Machines, and
The Digital Human. Sensemaking is about respecting
best practice: it is what enables digital professionals
to understand customers and stakeholders, and together ‘unlock the value potential’ (feel free to replace
with your own favourite business slogan here).
A third explanation rests on the digital economy. If
data has value, this value should be counted and
brought into the financial world, turning that industry
into a hub of the future data economy. Since the
world of finance is largely off-Internet, financial institutions are now struggling with this merging process;
as a case in point, five out of the six largest Swedish
banks have banned bitcoin-related businesses altogether. Such dissonances notwithstanding, the future
data economy is entirely ICT-based, a step up from
algorithmic trading, the outcome of the first large
wave of data science in the financial world.

methods, algorithms, and open platforms; many of
them contributing themselves, some within their own
start-ups. This year’s report shows that EIT Digital is
not merely a provider of networks and protocols, but
deep into horizontal enablers like sensors and toolkits. Trends this year that fall within strong EIT Digital
involvement on the application side include Advanced
Personalisation and Ambient Health Intelligence.
At the level of scouted tech development, the same
tendency is clear: EIT Digital is not only about the
back-office, but front-office services too.

I would like thank the entire Innovation
Radar team and everyone who this year
helped chisel out and cut the diamonds,
with so much enthusiasm, especially
the amazing Deutsche Telekom analysts
in Berlin. Separating trend from hype
requires lots of expertise, and together
the EIT Digital partners made it happen,
through careful and quality-controlled
networked foresight.

This year, I have given three conference keynotes on
data science, one of them bearing the title ‘Sometimes I feel sorry for the data’, which perhaps sums
up my attitudes towards the lack of sensemaking
and of true intelligence in data analytics. What is
needed is active unsupervised learning for M2M and
multi-AI systems to truly take off. The move from
solely supervised learning is already happening, albeit
slowly. Some would have it that it is worth waiting
for new enablers, like a fully grown Internet of Things
infrastructure, and 5G. But this is surely not how
successful beyond state-of-the-art R&D usually
happens: the avant-garde should not worry about
scalability or adoption rates early on. Luckily, there
is a new AI programming generation making its way
into companies and academia, leveraging on new
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Innovation Radar – why the
“GREEN” matters
An organization needs sensors in its
system to actually sense developments
in own environments, be it human interaction, business setup or technology
progress. This way, it brings the real-time
experience to its setup, or supposedly
well-tuned business model. It relates to
experience with changes or disruptions
that are not only observed, but also the
ideas and solutions on how to handle
them are tested in real life.
Coming first across the work of Stanford Professor
R. Burgelman, we immediately took his point on
disruptive innovation. An organisation and its
business processes can be both “blue” and “green”.
The “blue” process is about induced innovation and
is shaped by the company’s current strategy. The
“green” process is innovation by discovery that
appears outside established processes, through
experimenting and testing of new models.
Perhaps, as a living example, Telekom Innovation
Laboratories is the unique sensing and testing system of Deutsche Telekom AG, its global R&D unit that
takes the role of “green” one for the whole organization and also within their open innovation community.
Since its foundation in 2004, Telekom Innovation Laboratories have been building up the know-how of Deutsche Telekom AG on how to be successfully prepared
for the future. Its scientists, engineers, market, and
user experience experts work closely together on foresight and strategy update to have business processes
adapted precisely to current and future users’ needs.
In this context, the Telekom Innovation Laboratories
founded the Technology Radar (besides EIT Digital
these days proudly reused by many other international
organisations). The Technology Radar identifies early
technology trends and developments with strategic
importance for the company. Since the beginning of
the activity, the Technology Radar global network of
scouts has identified – and analysed – more than
5,000 technology developments and 4,000 inspiring
business models in the web sphere, supporting R&D
activities, strategy, and decision-making.
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The Technology Radar provides a technology
database and platform where latest trends and
developments have been stored and shared with a
Deutsche Telekom open innovation community for
almost a decade. However, this project’s success is
dependent on the skills and tacit knowledge of people
– in-house experts, worldwide scouting network, or
our partners, such as EIT Digital. Technology Radar
is used as one of the “sensing” tools by Deutsche
Telekom AG. Being partners in EIT Digital, Telekom
Innovation Laboratories’ radar methodology and
insights became the foundation for EIT Digital
Innovation Radar.

Technology Radar team lead Dr. Michal Dunaj
(second from r.) and (l.to r.): Regina Kharunova, Project coordinator Elmar Arunov and
Alexandra Revina.
This year, the Technology Radar team at Telekom
Innovation Laboratories supported once again the EIT
Digital Innovation Radar in the creation of an Annual
Trend Report. More than 200 scouted trends and
technology developments articulate future trends,
that could provide impulses and new activities at
EIT Digital. These trends and technological developments are structured into eight profiles.
Telekom Innovation Laboratories thought its
Technology Radar team would appreciate the chance
to contribute to EIT Digital Innovation Radar and are
thankful for the opportunity of working with experts
and leaders of EIT Digital.

We wish you all a lot of inspiration and
thoughts needed to be prepared for the
future!
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Intersections Overview
Trends mapped to EIT Digital Action Lines and stage of maturity
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Macro-trends are those spotted on the basis of mega-trends
but producing a different degree of impact.
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Deep dive trends are usually those which are in very early
development stages.
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They illustrate the latest actionable developments in
different areas – e.g. lifestyle, health, internet – identifying
concrete market needs and its dynamics.
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Compared to macro-trends, deep dive trends are more
specific and relevant emerging trends depicting certain use
cases of macro-trends.
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2015 Trend Details

Assisted Industry Solutions
 DEEP DIVE TREND

 MACRO TREND

DESCRIPTION

Augmented reality (AR) solutions are slowly evolving
from early specialised applications such as military
(e.g. US marines ARMAR) into broader use cases from
marketing campaigns to industrial production and
maintenance support. The car industry has already
identified a broad spectrum of AR use cases: From
design (e.g. Jaguar Land Rover) over production (e.g.
Audi) and maintenance (e.g. BMW) to consumer focused head-up-displays (e.g. Mini Augmented Vision)
or show room displays (e.g. Audi, Hyundai). Lockheed Martin is testing AR-enhanced glasses for the
production and maintenance of F-35 fighter jets and
DHL is enhancing its warehouse management with
an AR guided picking process. Augmented industry
solutions1 are supported by developments in devices
(e.g. Google Glass at work, Magic Leap, HoloLens),
cloud computing, IoT and big data.

CHALLENGES

Major challenges in the manufacturing and other
asset intensive industries include:
• Maintenance complexity: Industrial machinery
and equipment are complex technologies requiring
substantial resources for training, operation and
maintenance.2

• Maintenance costs: Inadequate maintenance and
production errors are expensive: The US industry
looses $ 140 bn annually, of a total yearly spending
of around $ 300 bn.3
• Local availability: Specifically trained personnel is
often not immediately or locally.

SOLUTION PERSPECTIVE

Augmented reality as a bundle of technologies allows
for overlay of digital information onto real world
objects and processes. AR can for example guide a
car technician to replace engine parts by highlighting the next steps in the process, projected into the
vision picture of the technician and also alerting if the
technician is using a wrong tool. Augmented industry
solutions provide companies with a set of tools, ubiquitous and connected to enterprise or cloud backend,
to support production, maintenance and operations
of material assets.4 Increased connectivity in manufacturing will also enable new CPS platform business
models supporting industrial business networks,5
where AR solutions can be integrated seamlessly.

RELATED ACTION LINES

• Cyber-Physical Systems, Smart Spaces, Health &
Wellbeing, Urban Life & Mobility

Further examples: Deutsche Telekom/ DB Systel GmbH augmented train maintenance, T-Systems/ Fraunhofer IGD augmented airplane landing
gear maintenance, Reply augmented POS category management. 2 A study from Iowa State university and Boeing (2015) found that AR enabled
an assembly error reduction of 30-90% for first-time workers. 3 Engineering Maintenance – A modern approach, CRC Press LLC, 2002 4 ScopeAR’s RemoteAR system is designed to support field technicians who need help connect quickly with and receive support from a remote expert.
5
See e.g. H. Kagermann, W. Wahlster, and J. Helbig. (2013): Recommendations for implementing the strategic initiative Industrie 4.0., Acatech and
Forschungsunion.
1
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TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

5+ Years

SOCIAL IMPACT

As AR provides an assistive technology2
rather than an automation technology
high
(i.e. not replacing human work), there are
a number of benefits: From instructions
for production or installations (e.g. AR handbooks)
to more complex maintenance and repair tasks, new
employees can be enabled to perform highly complex
tasks. Overall an enhanced quality assurance, efficiency and also safety during sensitive operations can
be achieved by reducing human errors and improved
integrated human and machine collaboration and
learning.3

BUSINESS POTENTIAL

The augmented (AR) and virtual reality
(VR) markets are seeing increased activmedium
ities, from new devices and new content
to existing content adapting to the new
medium. Device shipments are expected to increase
from 3m units in 2015 to 55m units in 2020.4 Applications will remain focused on high production cost
products in the short-term, where minimal errors
can be detrimental (i.e. expensive). AR mass-market
challenges include: lack of standards, not fully mature
and expensive HW (form-factor, usability, style),
expensive SW development.

PERSPECTIVES FOR ICT INDUSTY
medium

The ICT industry can offer various degrees of AR solutions, starting from pure
connectivity to value added services
such as big data analytics and fully

Augmented industry
solutions help investment
intensive industries to
reduce production and
maintenance errors and
empower employees.
developed AR industry solutions.5 B2C solutions offer
further opportunities in gaming, commerce, entertainment, tourism, and other sectors.6

Mobile Consumer AR
Mobile Enterprise AR
Consumer Vehicles

4.1

2.3
1.3
0.4

2014

0.5

2015

0.8

2016

2017

2018

2019

Total Mobile AR Revenues ($ bn)1

Juniper Research, 2015. Digi-Capital (2015) is even more optimistic, forecasting AR revenues @ $ 67 bn in 2019. 2 Other examples for assistive
technologies include smartphones, actuator devices (healthcare), smart gloves (logistics), walking assisting devices, etc. 3 See e.g. Cyber-Physical
European Roadmap & Strategy – Deliverable D4.2, CPS Technologies, 2014 4 Abi Research, 2015 5 Recent investment activities of leading ICT
companies underline the potential that is seen in AR applications: Apple – Metaio (May 2015), Google – Magic Leap (Oct. 2014) or Microsoft inhouse development HoloLens.
1

6

Digi-Capital, 2015.
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Trend Impact on EIT Digital Action Lines
ACTION LINE IMPACT*

○ low

○ ○ medium

○ ○ ○ high

○○○
Health & Wellbeing

○○○
Future Cloud

○○○
Cyber-Physical Systems

○○
Privacy, Security & Trust

○
Future Networking
Solutions

○○○
Urban Life
and Mobility

○○○
Smart Spaces

○○
Smart Energy Systems

* Impact: high ** The impact on two Action Lines with the highest cross-impact with the described trend is analysed in more detail.

HEALTH & WELLBEING**

FUTURE CLOUD**

• Augmented maintenance can become a
first lighthouse use case for a mass-market
industry 4.0 application.
• AR (e.g. HoloLens) will change healthcare,
such as surgical planning, and medical education. Other examples include augmented
anatomy with real-time, enhanced vision to
visually impaired or simply patient administration.

• Telcos can offer marketplaces to provide AR
solutions for B2C, B2B2C & B2B.
• Taking AR solutions into mass-market will
require cloud based solutions, to make
solutions independent from the hardware
manufacturer (e.g. smart-glasses). Use cases
can range from highly complex machinery to
support for coffee machines.

• As the healthcare sector is specifically
sensitive to human errors, any assistive
technology solution could have to undergo
an extensive licensing process.
• Overreliance on technology could create new
space for human errors. Also such public and
sensitive use cases could provide a negative
image on Industrie 4.0 initiatives if causing
human damage.

• Equipment manufacturers (e.g. Siemens)
value after-sales market as most profitable
and push into such solutions.
• Many different players will be interested in
providing solutions: from OEMs, over smart
device manufacturers to software developers
(e.g. BMW, Google) - every player in the value
chain will try to vertically integrate AR.

Google has ended its Google Glass Explorer program and ceased sales of its connected eyewear to consumers, but will continue to work in
“future versions of Glass). Its program for enterprise, Glass at Work, will continue.

1
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Recent Technology Developments

ZEROTH

CENTIMETER-ACCURATE GPS

TECHNOLOGY DESCRIPTION

TECHNOLOGY DESCRIPTION

Qualcomm has launched Zeroth, a cognitive computing platform based on deep-learning algorithms that
would make devices much more aware of the context
in which they are being used. It supports cognitive
capabilities, such as visual perception, speech and
audio recognition and always-on awareness, enabling
more intuitive experiences and natural interaction.
Deep-learning makes it possible to teach many types
of patterns to computers, i.e. to recognize objects and
aspects of the environment and context, which they
can use to make their own decisions and take action
without requiring user intervention. Visual recognition, where computers recognize things through a
camera, would be one example.

INNOVATION ASPECT

Qualcomm has created a new computer processor
that mimics the human brain and nervous system so
devices can have embedded cognition driven by brain
inspired computing. This enables devices to see and
perceive the world as humans do and to learn.

RELEVANCE

Zeroth enables applications for operators end
end-users of mobile devices and services, e.g. Intelligent Connectivity (adapting to the network environment), always-on awareness (via motion sensors),
immersive multimedia, speech and audio recognition,
and natural device interactions (e.g. gestures and
expressions).

TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

medium
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INNOVATION ASPECT

Centimeter-accurate positioning systems are already
used in geology, surveying and mapping, but the survey-grade antennas these systems employ are too
large and costly for use in mobile devices. The breakthrough is a powerful and sensitive software-defined
GPS receiver that can extract centimeter accuracies
from the inexpensive antennas found in mobile
devices.

RELEVANCE

The system could allow unmanned aerial vehicles to
deliver packages to a specific spot, enable collision
avoidance technologies on cars and allow virtual reality (VR) headsets to be used outdoors. Coupled with
a smartphone camera, a globally referenced 3-D map
of one’s surroundings that would greatly expand the
radius of a VR game.

TIME SCALE FOR MATURITY
5+ Years

NEED FOR AWARENESS
low

Researchers in the Cockrell School of Engineering at
The University of Texas in Austin have developed a
centimeter-accurate GPS-based positioning system
that could revolutionize geolocation on virtual reality
headsets, cellphones and other devices, making
global positioning and orientation far more precise
than what is currently available on a mobile device.
The system reduces location errors from the size of
a large car to the size of a small coin – a more than
100 times increase in consumer-level accuracy.
Such accuracy, delivering positioning and orientation
information in real-time, is key for fully untethered,
outdoor Virtual Reality that would allow users to
move fast without affecting the user experience in a
negative way.

0–3 Years

3–5 Years

5+ Years

NEED FOR AWARENESS
high

low

medium

high

13

2015 Trend Details

Health Intelligence
 DEEP DIVE TREND

 MACRO TREND

DESCRIPTION

An increasing health intelligence and data availability
on one side (e.g. personal genomic, quantified self or
mobile diagnostic technologies) and advancements in
big data analytics and computing power on the other
side, will enable algorithms that support and surpass
the judgmental power of professional physicians. This
will enable the provision of more efficient, personalised and accurate healthcare services (in prevention,
diagnosis, treatment and rehabilitation)1 towards a
more patient-centric, insight-driven prevention and
care. ICT solutions address some of the most critical
issues in healthcare including the ability to reduce
medical errors (e.g. hybrid operating rooms), better
treatment of chronic diseases (e.g. the Internet of
DNA)2, care for ageing population (e.g. brain organoids, remote monitoring)2,3 or earlier diagnosis of
serious illnesses (e.g. liquid biopsy)2. 32% of pharmaceutical experts4 see big data making clinical studies
in pharmaceuticals obsolete.

CHALLENGES

Major challenges for the healthcare industry include:
• Pressure on healthcare services: Ageing population,
increasing life expectancy and rising standards of
care increase the pressure on healthcare services.

• Modernisation requirements: The industry needs
to address topics from legacy modernisation to
adoption of new ways to communicate with and
inform patients.
• Utilising available data: Significant value is lockedup in large quantities of raw digital data, also
driven by patient-data related security, privacy and
consent management.

SOLUTION PERSPECTIVE

Digital health is evolving from a scattered approach
towards healthcare system wide infrastructure.
Health intelligence in form of current symptoms,
biometric, environmental and personal data (e.g.
activity level) and peoples entire genomes enabled by
a connected healthcare IT infrastructure and data analytics will greatly enhance the quality of care. Body
area networks include various sensors in clothing, on
the body or even under the skin (e.g. digestible sensors), also enabling more personalised and molecular
medicine.5

RELATED ACTION LINES

• Health & Wellbeing, Smart Spaces

Major digital healthcare services and improvements include: Drug development, epidemic outbreak tracking, health IT support systems, medical
research, online physician portals, telehealth and telemedicine, electronic medical/ health records, digital health clinics, self monitoring, mobile
Health (mHealth) tools, patient portals, digital hospitals and clinical IT systems (Canalysis Research, 2015). 2 MIT Technology Review, 2015
3
Globally 4m patients will be remotely monitored by 2020 (2014: 664,000), e.g. on congestive heart failure, diabetes, chronic obstructive pulmonary disease (COPD) or mental health (IHS Research, 2015). 4 Ernst & Young, 2015 5 For 2016 president Obama allotted $215mn for research on
personalised medical treatments (“precision medicine”)
1
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Internal
Hardware
Software
Services
Communications
142.3 154.6
121.7 132.1

Health intelligence
connects growing amount
of data from body
area networks with an
increasingly IT-shaped
healthcare system.

TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

SOCIAL IMPACT

5+ Years

Today personal ICT healthcare services
are mainly used for general information
medium
purposes.2 But the trend clearly indicates a wider use: significant potential
of mHealth is seen in online consulting as well as
diagnosis.3,4 Already 8% of Germans use eHealth services for risk scores (e.g. heart-attacks). ICT will also
enable physicians to spend more time with patient
by reducing patient administration tasks. But further
innovation from a patient perspective is required in
patients and physicians contact and engagement,
treatment methods and transparency on the latter.2

252.3
169.0

184.5 201.3

2012 2013 2014 2015 2016 2017 2018 2019

Worldwide ICT spending in healthcare industry ($bn)1

BUSINESS POTENTIAL

Global ICT investments continue to increase at a steadily strong pace. Savings
medium
potential from mHealth applications are
seen predominantly in enhanced therapy adherence (56%), reduced hospital admissions
and duration of stay (55%) and reduced physician
visits (36%).3,5 While healthcare is moving away from
fee-for-service towards pay-per-performance (e.g.
accountable care), ICT players are considered to play a
major role in the transformation: 31% of pharmaceutical experts see Apple and Google become leading
healthcare organisations in 2020.6

PERSPECTIVES FOR ICT INDUSTY

While the current biggest challenge still
evolves around backend data systems
medium
(e.g. electronic health records (EHR)), the
next step will be to integrate this data
with personal health data to create new means for
diagnosis and treatment. mHealth is expected to be
the fastest growing segment in eHealth transformation.7

Ovum Research, 2015 2 LSP Digital (2015): 24% of Germans use digital services for side effects and general medical information. 3 research2guidance, 2014 4 Tractica (2015) reports that the number of patients using home health technologies will increase from 14.3 million worldwide
in 2014 to 78.5 million by 2020. 5 According to the Annals of Internal Medicine (2012) non-adherence, i.e.an incorrect use of prescribed medication, costs the US healthcare system $100-$289 billion per year. 6 Ernst & Young, 2015 7 According to PWC (2012), monitoring systems will be by
far the biggest service in mobile health solutions.

1
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Trend Impact on EIT Digital Action Lines
ACTION LINE IMPACT*

○ low

○ ○ medium

○ ○ ○ high

○○○
Health & Wellbeing

○○
Future Cloud

○○
Cyber-Physical Systems

○○○
Privacy, Security & Trust

○
Future Networking
Solutions

○○
Urban Life
and Mobility

○○○
Smart Spaces

○
Smart Energy Systems

* Impact: high ** The impact on two Action Lines with the highest cross-impact with the described trend is analysed in more detail.

PRIVACY, SECURITY & TRUST**

SMART SPACES**

• With EHRs becoming available more and
more, the benefits of this data have yet be
fully realised.
• As very sensitive personal data will be
involved, suppliers of eHealth solutions will
have to create a trusted relationship with the
clients.

• Users or patients are leading in eHealth
adoption but still have to be joined by healthcare service providers (e.g. hospital, private
practitioners) to enable the full potential of
already available data.
• New players might emerge, such as big
pharmaceutical companies, looking to
replace physicians to get a bigger share of
personal healthcare spending.

• Data security and privacy concerns and
consent management remain major adoption
obstacles.
• Wearables example: many are sending unencrypted, unsecured personal data, including
location across the Internet.
• Further threats are particularly considered
in terms of security of mobile and connected
medical devices.

• Standards and reference platforms are still
lacking, causing expensive integration or
interoperability issues.
• A fragmented healthcare market structure
(e.g. individual hospitals, practitioners) increase the complexity of wider roll-outs.

16
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Recent Technology Developments

STUDY KIT

SOCIAL NETWORK FOR
MENTAL WELLBEING

TECHNOLOGY DESCRIPTION

In July 2014, Google announced Baseline Study, a
medical and genomics project that involved collecting and analysing diagnostics from people to paint a
picture of “what it means to be healthy.” By gathering
and analyzing anonymized data, the project aims to
predict health issues, enabling prevention in preference over treatment. While Baseline Study initially
started as a limited pilot with Duke University and
Stanford University with 175 participants, Google
is now preparing for the next stage of the project: a
bigger launch for late 2015. Currently, Google tests
“Study Kit,” the first apps (Android apps and Chrome
extensions) that are being used to collect data. In the
longer term, connected wearable devices are to be
included as a means for collecting health data.

INNOVATION ASPECT

The healthcare sector sees an increase in the application of patients’ mobile devices for purposes such as
clinical trials, diagnostics, consultation, or treatment.
It enables remote services, but also generates more
valuable information about the patient. While Apple’s
ResearchKit enables vital data monitoring, Google
goes as far as DNA sequencing.

RELEVANCE

Google and its partners are measuring diagnostics
like heart rate and weight but also more granular
DNA sequencing in order to identify a baseline of
“healthy”. With this information they hope to be able
to determine how and when individuals start to deviate from “healthy”, so that potential problems can be
tackled proactively rather than reactively.

TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

medium
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The result of a doctoral thesis at MIT Media Lab,
Panoply is a crowdsourced social network website for
combatting depression and improving mental health
and emotional wellbeing. The site aims to train users
to reframe and reassess negative thoughts, embedding an established technique called cognitive behavioral therapy in an engaging, unthreatening interface. It
is a novel approach to computer-based psychotherapy
with optimized for accessibility, engagement, and
therapeutic efficacy After a study confirmed the site’s
effectiveness, a company was formed to create a
consumer app. Via the platform, users can post information about their wellbeing, respond to others, and
receive notifications. Its social and interactive approach
engages its users, enabling long-term success.

INNOVATION ASPECT

There are already “teletherapy” apps that let users
connect remotely with therapists and also self-guided tools that include exercises users practice
themselves. But teletherapy apps are expensive and
often carry a whiff of stigma, and the self-guided resources are effective only if users can stay committed. The mental health social network app however
is the first of its kind.

RELEVANCE

Many applications exist that target health and wellbeing aspects such as fitness and nutrition. However,
a bigger threat to overall health comes from depression and a 24/7 peer-to-peer approach to assess
and improve emotional health is much needed. Such
platform can complement other firms of therapy and
social interaction.

TIME SCALE FOR MATURITY
5+ Years

NEED FOR AWARENESS
low

TECHNOLOGY DESCRIPTION

0–3 Years

3–5 Years

5+ Years
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high
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Advanced Personalisation
 DEEP DIVE TREND

DESCRIPTION

 MACRO TREND

Advanced Personalisation enables a more personalised customer experience while shopping in a
brick-and-mortar store, just like Google and other
players do this online. By using sensors and real-time
analytics, more precise targeting with services, ads
etc. is possible based on location, time, activity and
preferences. Looking at products, 3D-printing enables
customer tailored products or gives them a personal touch.1 Also AR can contribute to a remarkable
experience.2 Nevertheless, in-store analytics will have
the biggest impact on companies’ long-term success.
According to Accenture already 60% of customers
are expecting real-time promotions and offers.3
Traditional solutions, though, are limited to footfall- /
people-counting and queue management. With the
adoption of Wi-Fi and BLE Beacons, two technologies are available that are widely used by companies
(e.g. Euclid, RetailNext, Walkbase) in order to provide
better insights into customer habits. However, instore analytics is still progressing. New solutions
will include e.g. 3D cameras, LTE Direct, Small Cells,
HetNets or LED / VLC technology enabling more
engagement with customers.

CHALLENGES

Today’s retailers are facing different challenges:
• Competition against online shops: Online shops
already benefit from analytics at every stage within
the buying process.
• Maximise revenue: To maximise revenue opportunities in-store, retailers need to collect and analyse
large amounts of real-time data from customers.
• Lack of sufficient solutions: ICT’s challenge will be
to provide appropriate solutions to collect data, integrate different sources of data as well as analyse
them.

SOLUTION PERSPECTIVE

As more and more people own a smartphone, it becomes the common medium to communicate to customers and to track them. By collecting precise data
as well as analyse them, retailers can improve their
business regarding special offers, product placement
or staffing. Therefore different technologies like Wi-Fi
and Beacons should be used together.

RELATED ACTION LINES

• Smart Spaces, Urban Life And Mobility

Retailer Target partners with Shapeways to personalise products such as smartphone cases orkeychains and jewellery. Normal (http://www.
nrml.com/) offers 3D-printed earphones tailored to the customers ear and Uniqlo triggers the next generation of selfies by printing small statures of their customers (http://www.theselflessselfieproject.com/). 2 Most solutions in retail use AR in form of interactive mirrors. For example in
stores of Shiseido, women can be made up virtually. Nordstrom introduced a virtual dressing room that enables customers to change colour and
style of the clothes they are wearing, but also tracks the interactions with products in the store. 3 Accenture, 2015
1
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TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

5+ Years

provided. Due to the more precise localisation with
small cells, operators could also partner with analytics companies generating a new revenue stream.

2.199
1,892

SOCIAL IMPACT

Advanced Personalisation has a social
impact in terms of tailored offers and
low
products by analysing customers’
behaviour as well as their buying habits.
This allows retailers to place products strategically in order to attract customers and improve the
conversion into buyers. If retailers operate in a mix
of channels, customers can benefit from a seamless
omni-channel experience provided through personalisation. Since commercial solutions like Euclid use
anonymous data or need permissions (opt-in)2, the
privacy of the customers is respected.

%

19

+1

1,370

955

324

526
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BLE Beacon Shipments Forecast in Retail between
2013 and 2019 (in thousands)1

BUSINESS POTENTIAL

The majority of retail revenues is still
generated offline which emphasises the
high
need of physical shops and the potential
of the overall market.3 With emerging
solutions, the in-store analytics market itself is expected to reach over $3 billion by 2018.1 Using these
solutions retailers can overcome traditional issues
such as waiting times, showrooming, overstaffing,
poor services and bad product placement. Furthermore, analytics enable retailers to evaluate the
influence of specific promotions and offers.

PERSPECTIVES FOR ICT INDUSTY

As all solutions exchange data with a
central infrastructure, ICT vendors can
medium
deliver appropriate backend systems
or at least the connectivity. Moreover,
cloud platforms and analytics applications could be

Advanced Personalisation
helps retailers to
understand their
customers and increase
revenue.

1
ABI Research, 2015 2 Anonymous data generated through the presence of the device, signal strength, manufacturer and MAC address;To opt-in
customers need to subscribe to a loyalty program, install an app or log into retailer’s Wi-Fi. 3 According to eMarketer the market for retail was
quantified with $22 trillion while e-commerce is accountable for 5.9% of this amount. By 2018, this percentage is expected to increase to 8.8% at
a total size of $28 trillion
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Trend Impact on EIT Digital Action Lines
ACTION LINE IMPACT*

○ low

○ ○ medium

○ ○ ○ high

○
Health & Wellbeing

○
Future Cloud

○○
Cyber-Physical Systems

○○○
Privacy, Security & Trust

○○○
Future Networking
Solutions

○○○
Urban Life
and Mobility

○○○
Smart Spaces

○○
Smart Energy Systems

* Impact: high ** The impact on two Action Lines with the highest cross-impact with the described trend is analysed in more detail.

FUTURE NETWORKING SOLUTIONS**

PRIVACY, SECURITY & TRUST**

• LTE – Direct (LTE-D) provides a new way of
communication regarding ambient awareness, local trading, search, advertising,
social interactions and privacy.
• Device-to-device technology that localises
services within 500m.
• Always-on proximal discovery that is privacy
sensitive, battery efficient, autonomous and
interoperable.

• In-store analytics technology can be used to
identify suspicious behaviour in real time to
avoid thefts.
• Partnering with operators to store personalised data can create trust and security.
• iOS already provides randomised MAC addresses to avoid tracking.

• As LTE-D uses a licensed spectrum, it will be
charged in some way.
• Yet, LTE is only accountable for 10% of all
connections in Europe.1
• Commercial launch of LTE-D is not clear at
the moment.2

• Privacy concerns emerge as user specific
data are stored.
• Data could be sold to 3rd parties.
• Transparency on the part of retailers needs
to be provided in terms of what kind of data
are stored and what are they used for.
• Provision of opt-in and opt-out options.

1
GSMA, 2014 2 Deutsche Telekom and Qualcomm had a first trial phase in September 2014. According to Qualcomm, the launch is expected at
the end of 2015.
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Recent Technology Developments

ALTOCLOUD: PREDICTIVE
COMMUNICATIONS

AISIGHT

TECHNOLOGY DESCRIPTION

US-based company Behavioral Recognition Systems, Inc. has introduced AISight, an artificial-intelligence-based solution that teaches itself to recognize
and alert on anomalous behavior within massive
volumes of data, in particular video (e.g. CCTV), Supervisory Control and Data Acquisition (SCADA), and
for information security purposes. SCADA systems
play a major role in the transmission and distribution
processes within the utilities industry. The system
trains itself to define normal behavior in data and
reacts to variations from that. In video surveillance,
it allows personnel to focus only on critical events. In
information security, it detects abnormal behavior, in
order to identify security breaches, attacks, or unauthorized access to sensitive data.

TECHNOLOGY DESCRIPTION

The start-up Altocloud is emerging from stealth
mode and releasing what it says is the first predictive
analytics solution with machine learning for real-time
communications like chat and phone calls. Altocloud
monitors the activity on a website or a mobile app
and compares the users behavior to that of other
customers who have been on the website before.
Its analytics engine augments generic Web analytics
tools by performing analytics for communications
engagement. Thus, it not only analyses system
actions, but also human actions in live conversations
for positive outcomes in different scenarios. Machine learning measures the effectiveness of these
scenarios to predict optimized future decisions, either
in presenting better content or connecting customers
with the right person.

INNOVATION ASPECT

Their predictive analytics offers suggestions as to
whether the next best move by a website or a call
center is a live chat, a product discount offer, a video
call, a phone call – or nothing at all. Machine learning
helps a software solution to “learn” better performance with each result.

RELEVANCE

INNOVATION ASPECT

AISight uses behavioral analytics rather than being
based on rules, which would require regular programming and adjustments. Using artificial intelligence,
AISight acts as an additional layer of protection to
existing SCADA management systems by learning
normal sensor behavior, and then alerting on anomalous activity that occurs within the sensor data.

RELEVANCE

Predictive technology is becoming a standard means
in many marketing and customer care solutions.
But no one has yet brought analytics and machine
learning technologies to real-time communications.
In customer care this could lead to increased user
experience, while in retail it could lead to better sales.

The technology helps utilities to enhance optimization, improve asset protection, and enable predictive
maintenance. Proactive monitoring of CCTV video
improves safety and operational efficiency. It is more
reliable and efficient than security personnel. Finally,
applied in information security it can detect breaches
and attacks in real-time beyond known threats.

TIME SCALE FOR MATURITY

TIME SCALE FOR MATURITY
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5+ Years

NEED FOR AWARENESS
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Mind Interface
 DEEP DIVE TREND

DESCRIPTION

 MACRO TREND

The mind interface (MI) enables the direct communication between the human brain and an external
object to be controlled without using extremities.
While interactions such as touch, movement
(Microsoft Kinect) and voice (Siri, Google Now) are
already in place, mind interfaces are the next step
to interact with machines. Just by using thoughts,
objects such as cars or in general vehicles could be
controlled and abilities like the fitness to drive be
monitored.1 MI can also eliminate delay between
thinking and doing.2 For this purpose, activities in
the brain (electric signals) are measured and translated into command and control signals enabling a
real-time interaction. In addition to the control of
devices, other use cases could be computer access
or even the wordless communication from brain
to brain. In a first proof of concept researchers
from the university of Washington were able to
send a signal via Internet from one person’s brain
to another in order to move his hand.3 Despite its
early stage of research, first commercial BCI’s have
already entered the market.4,5 Mind Solutions e.g.
already has an wearable MCI to control a computer
or smartphone.

CHALLENGES

MI challenges that need to be addressed6:
• Low signal strength: brain signal strength is usually low and needs to be amplified.
• Low bandwidth: MI suffers from a very low data
transfer rate which makes it more difficult to generate fast response or a accurate control.
• High error rate: Due to (1), (2), and the high variability of the brain signals
• Inaccurate signal classification: Captured signals
have high interferences and vary which makes it
hard to classify.

SOLUTION PERSPECTIVE

MI is based on the occurrence that a mere imagination of an action results in measurable signals. Solutions encompass signal acquisition, signal processing
and data manipulation. Within this process researches and vendors use amplifiers as well as filtering and
signal classification techniques including computational intelligence to overcome the challenges.

RELATED ACTION LINES

• Urban Life And Mobility, Cyber-Physical Systems,
Privacy, Security & Trust, Health & Wellbeing

Nissan as well as Jaguar Land Rover already working on mind reading cars:http://www.technologyreview.com/view/425585/nissans-carswill-read-your-mind/ http://newsroom.jaguarlandrover.com/en-in/jlr-corp/news/2015/06/jlr_road_safety_ressearch_brain_wave_monitoring_170615/ 2 This can accelerate interactions in fields such as games, military and security applications (breaking cars, control of aircrafts)
3
http://www.washington.edu/news/2014/11/05/uw-study-shows-direct-brain-interface-between-humans/ 4 Emotiv EPOC; Neurosky MindWave, Mind Solutions Neurosynch 5 Entertainment industry is often an early adopter regarding new concepts – Uncle Milton’s The Trainer Force
and Martel’s Mindflix are two examples in the area of MI 6 (Ramadan et al. , 2015)
1
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+12%
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TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

5+ Years

SOCIAL IMPACT

Mind Interface will be
the fast and hands-free
method interacting with
people’s environment.

Mind Interfaces can have a deep impact
on how people interact with machines,
high
but also with each other. As it does
not require external devices or muscle intervention, MI was originally intended to give
disabled people the opportunity to interact with their
environment (communication, device control, prostheses etc.). Meanwhile MI enters new areas such as
smart environments, games, neuro-marketing and
helps research to improve understanding the human
brain. Nevertheless, society also address ethical and
security concerns.4

while this number will increase to more than 850,000
shipments in 2020 representing an annual growth
rate of 113%.3

BUSINESS POTENTIAL

PERSPECTIVES FOR ICT INDUSTY

The global market for MI is estimated to
be US$723mn1 in 2014 and is expected
low
to grow with a CAGR of approximately 11% reaching a market size up to
US$1.46bn by 2020.2 Particularly the healthcare
sector will further drive the market for MI. At the end
of 2015 20,000 units of MI products will be shipped,

When the technology is ready for the
market, ICT’s task will be to embed MI
medium
into existing solutions generating new
revenue streams. Since the interaction
can be wireless, ICT needs to provide highly reliable
and fast connectivity ensuring that interaction does
not suffer from delays or even breakups.

Grand View Research, 2015 2 Allied Market Research, 2015 3 ABI Research, 2015 4 As MI systems need conscious effort to interact, it is not
possible to read the mind or even control it. However, researches address this topic and call it neuro-security.

1
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Trend Impact on EIT Digital Action Lines
ACTION LINE IMPACT*

○ low

○ ○ medium

○ ○ ○ high

○○○
Health & Wellbeing

○
Future Cloud

○○○
Cyber-Physical Systems

○○○
Privacy, Security & Trust

○
Future Networking
Solutions

○○○
Urban Life
and Mobility

○○
Smart Spaces

○
Smart Energy Systems

* Impact: high ** The impact on two Action Lines with the highest cross-impact with the described trend is analysed in more detail.

PRIVACY, SECURITY & TRUST**,1

HEALTH & WELLBEING**,1

• Reading of acronym triggers different brain
waves for each person – this could be used
for access controls or authentication.
• More secure against theft than fingerprint or
retina scans.
• Fast replacement of passwords – change of
the acronym for access.

• Initial purpose was to help paralysed people
and people suffer from locked in syndrome.
• Increase in mobility as wheelchairs or prostheses could be controlled via MI.
• MI as new interface for the environment
(computer, light, TV, etc.).
• Help to understand more about brain activities and neuronal networks.

• Crime activities will arise with usage of MI
especially in the area of security – call for
neuro-security.
• Human brain waves can have more information than needed for the specific use case
– filter needs to be implemented that only
forward necessary information to protect the
data privacy.

• Best results from invasive MI, but this needs
a surgical operation at the brain.2
• Functions / commands need to be general
that everybody can use it – stimulation of
specific areas.
• No standardisation in terms of communication protocols or frameworks.

The mentioned use cases are future scenarios that are in an early stage of research. Start-ups as listed before are focusing on EEG devices and
first specific applications like games or learning. 2 Invasive MI involves the implantation of electrodes to measure brain activities. Besides that,
non-invasive MI uses external devices like Emotiv that measure the EEG.

1
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Recent Technology Developments

MORE GRASP

SPEECH RECOGNITION
FROM BRAIN ACTIVITY

TECHNOLOGY DESCRIPTION

The aim of the MoreGrasp project is to develop
a non-invasive, multi-adaptive, multimodal user
interface including a brain-computer interface (BCI)
for intuitive control of a semi-autonomous motor and
sensory grasp neuroprosthesis supporting individuals
with high spinal cord injury in everyday activities. The
multimodal interfaces will be based on non-invasive
BCIs for decoding movements intention with gel-less
electrodes and wireless amplifiers. The neuroprosthesis will include FES electrode arrays and different
sensors for predefined or autonomously learned
sequences. MoreGrasp provides a scalable, modular,
user-specific neuroprosthesis together with personalized EEG recording technology.

INNOVATION ASPECT

Current systems are non-intelligent, non-intuitive
open loop without sensory feedback. MoreGrasp
aims at developing a multi-adaptive, multimodal user
interface including brain-computer interfaces for
intuitive control of a semi-autonomous motor and
sensory grasp neuroprosthesis to support activities
of daily living in individuals with spinal cord injuries.

RELEVANCE

More than half of the persons with spinal cord injuries
are suffering from impairments of both hands, which
results in a tremendous decrease of quality of life
and represents a major barrier for inclusion in society.
With such a system a bilateral grasp restoration may
become reality.

TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

medium

EIT Digital Innovation Radar Report 2015

Researchers have decoded natural continuously spoken speech from brain waves and transformed it into
text – a step toward communication with computers
or humans by thought alone. It has been shown for
the first time that is possible to reconstruct basic
units, words, and complete sentences of continuous speech from these brain waves and to generate
the corresponding text. The “Brain-to-Text” system
recorded signals from an electrocorticographic electrode array from epileptic patients. The patients read
sample text aloud during the study. Machine learning
algorithms were used to extract the most likely word
sequence from the signals, and automatic speechto-text methods created the text output. The system
achieved word error rates as low as 25% and phone
error rates below 50%.

INNOVATION ASPECT

For the first time, spoken sentences can be reconstructed from activity patterns of the human brain
surface. This ”Brain-to-Text“ approach combines
knowledge from neuroscience, medicine, and informatics, applying methods for signal processing and
automatic speech recognition.

RELEVANCE

In addition to basic science and a better understanding of the highly complex speech processes in the
brain, Brain-to-Text might be a building block to develop a means of speech communication for lockedin patients in the future. Thus, ICT could enable better
inclusion.

TIME SCALE FOR MATURITY
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Massive Edge Computing
 DEEP DIVE TREND

 MACRO TREND

DESCRIPTION

Massive Edge Computing, also called Fogging or
Fog Computing, is a paradigm that describes the
extension of Cloud Computing from the core to the
edge of the network and consequently closer to
the end user. For this reason an additional layer between the end device and the cloud is implemented providing computation, storage and network
services. In comparison to the centralised cloud,
Edge Computing applications and services are geographically distributed resulting in lower latency,
location-awareness, real-time interactions as well
as mobility support. Besides use cases such as
industrial automation, transportation and sensor
networks also Cloud Gaming can be considered, as
delays within the game due to high latency can impair the experience. Furthermore, Edge Computing
helps to increase the quality of data by pre-processing and filtering created data before being sent
into the cloud.

CHALLENGES

• Limits of Cloud Computing: Cloud Computing is
reaching its limits as it has unreliable latency and
lack of mobility support and location awareness.1
• Need for specific use cases: Applications exist that
have limited bandwidth (planes), need low latency
(real time analytics) or rely on network reliability
(smart grids) which need to be addressed.

SOLUTION PERSPECTIVE

Edge Computing brings security, applications and
data optimisation from the cloud down to the ground
enabling ICT to deliver completely new applications
and services especially for the Internet of Things. This
will create additional revenue streams and lead to a
reduction in service latency and an improvement of
the Quality of Services which results in an outstanding customer experience.

RELATED ACTION LINES

• Future Cloud, Cyber-Physical Systems, Future
Network Solutions

Upcoming network challenges that need to be addressed:
• Increasing Demand: Increasing network demand
generated by mobile traffic, video streaming and
P2P applications as well as due to the rise of billion
of connected “things”.

1

Bringing computing power closer to customers result in faster, more reliable applications that take the load from the network
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BUSINESS POTENTIAL

By bringing logic
down to ground,
new opportunities
for applications and
services emerge, while
the network load will
decrease.

Edge Computing can be seen as the
technology linking the mega trends
high
Cloud Computing and Internet of Things.
Rather than competing against, Edge
Computing will work in conjunction with Cloud Computing reducing the need for bandwidth which results
in decreasing costs and an improvement in efficiency
as only relevant data are sent to the cloud. Since data
are closer to the business, opportunities emerge to
perform more relevant and time-sensitive analyses in
order to improve performance in decision making.

PERSPECTIVES FOR ICT INDUSTY

To unveil the full potential of Edge
Computing ICT vendors need to provide
high
greater network connectivity by embedding the technology into network
devices. Moreover, the communication within this
heterogeneous network needs to be managed. This
leads to the provision of whole network solutions
including applications and services.

TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

5+ Years

%

+12

184
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SOCIAL IMPACT

Edge Computing is affecting consumers
by reducing latency and improving remedium
sponsiveness. This result in a dramatically improved customer experience.
Especially the mobility concept will benefit from
Edge Computing raising it to a new level for example
regarding the performance for interacting gaming or
Video on Demand. Beyond that, Edge Computing can
accelerate the adoption of IoT without straining the
Internet.

1
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Total Consumer Connected Device Service Revenue
($bn) 2015 - 20201

Juniper Research, 2015
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Trend Impact on EIT Digital Action Lines
ACTION LINE IMPACT*

○ low

○ ○ medium

○ ○ ○ high

○○
Health & Wellbeing

○○○
Future Cloud

○○○
Cyber-Physical Systems

○○
Privacy, Security & Trust

○○○
Future Networking
Solutions

○○○
Urban Life
and Mobility

○○
Smart Spaces

○○○
Smart Energy Systems

* Impact: high ** The impact on two Action Lines with the highest cross-impact with the described trend is analysed in more detail.

CYBER-PHYSICAL SYSTEMS**

URBAN LIFE AND MOBILITY**

• Edge Computing supports AR in processing
and transmission by maximising throughput
and reducing latency.
• Humans are very sensitive to delays (< tens
of milliseconds regarding AR).
• AR as IoT use case need high computation
power and high bandwidth due to processing
video signal and other input sensors in real
time and sending content to display.

• Cameras are widely used in smart cities for
surveillance or traffic management.
• Edge Computing provides resources for use
cases such as object recognition, object
tracking and data mining.
• By pre-processing only notifications, events
or video summaries need to send to a central
resource decreasing the amount of network
traffic.

• Resource-rich Edge Nodes like Cloudlet are
required to offload computation-intensive
tasks.
• Computation offloading needs to deal with
dynamics in network access, specific nodes
and the resources.
• Layering construction of device-edge-cloud:
which granularity for offloading at different
layers, need for offloading decisions.

• Distributed storage of sensitive data – edge
nodes need to be safe.
• Lifetime of saved material is not infinite as
storage capacity is limited.
• Access to specific nodes / cameras is more
complex as the network is distributed.
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Recent Technology Developments

SUBSPACE

CLOUD-BASED NETWORK
MONITORING

TECHNOLOGY DESCRIPTION

Subspace developed a containerised browser based
on Google’s Chrome that runs on any device and that
can give employees access to enterprise software
running in the cloud, including Salesforce, Box, etc.
It enables employees to use their own devices to
securely access corporate data, whether it is in the
cloud or located behind the corporate firewall. The
Subspace containerised browser securely connects to
corporate resources, on-premises or in the Cloud, to
give IT control while also protecting the privacy of the
user. Data protection policies are assigned for sites
and services accessed through the browser; employees are notified about these through protection icons.
Copy/paste, saving, and printing can be allowed,
disallowed, or allowed with warning and logging.

INNOVATION ASPECT

Subspace has pioneered the use of containerised
browser technology for managing access to valuable
content from the rapidly growing number of corporate and personal devices used in the workplace.
The technology enables productivity & collaboration,
and securing data stored on cloud applications and
accessed from laptops, mobile phones, and tablets.

TECHNOLOGY DESCRIPTION

Network infrastructure is becoming more complex
with increasing demand and types of applications,
e.g. the evolving Internet of Things. Preventing failure
requires monitoring at various levels of infrastructure. SevOne offers monitoring solutions for multi-vendor architectures. It gathers and combines data
of various systems and enables the prediction of
demands and possible outages. It supports capacity
planning, reporting, and resource optimisation. Their
multi-faceted approach allows SevOne to monitor
any node in enterprise and service provider networks
including routers, switches, servers, firewalls, load
balancers, VoIP phones, eNodeBs, Element Management System (EMS) NIDs, and UPS devices, as well as
every application, operating system or process that is
instrumented.

INNOVATION ASPECT

SevOne’s solution enables the monitoring of different
parts of Telco infrastructure, including cell network
core, network traffic, backhaul infrastructure, hardand software, load balancers, firewalls, or IPv6 across
different vendors’ solutions - all from one interface.

RELEVANCE

RELEVANCE

TIME SCALE FOR MATURITY

TIME SCALE FOR MATURITY

More and more work is done in a Web browser
and not in applications. The Subspace workspace,
based on a containerised Web browser, secures the
corporate data in transit and on the endpoint without
requiring control of the whole device. Cloud-storage
provider Box has recently acquired Subspace, in order
to secure content across devices.
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Applied to telecommunication infrastructure and
services, predictive maintenance through cloudbased network monitoring can significantly reduce
operating costs. Predictive maintenance is evolving in
industry applications for industrial equipment, where
sensors can measure vibration, temperature, etc. to
predict the need for maintenance.
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5G for the Internet of Things
 DEEP DIVE TREND

 MACRO TREND

DESCRIPTION

5G, expected to be deployed by 2020,1 is considered
more than an evolutionary step in the development
of the future communications network. While it is
supposed to offer enhanced capabilities, such as
higher network speeds (>10 Gbps, today ≈ 1Gbps),
lower latency (<1ms, today ≈ 10ms) or low energy
consumption, the real revolutionary step is the switch
from a network-centric to a service-centric perspective: enabling the development of new business models, services, devices and entire industries.2 These use
cases on the other hand also have to be a defining
element for 5G technology capabilities. IoT applications will greatly benefit from 5G capabilities (e.g.
low latency, low energy consumption) to penetrate
further usage areas, including sensory/ tactile Internet, vehicle-to-any (V2X) communication, enhanced
traffic management or advanced virtual reality.3

CHALLENGES

Challenges for current network technologies and IoT
applications:
• Continued traffic growth: Mobile data traffic is expected to continue increasing with dramatic speed
from 30 Exabyte (EB) in 2014 to 291 EB in 2019
(CAGR: 57%).4

• Everything is connected: The number of connected
devices & sensors is expected to increase from
14bn this year to around 40bn in 20205 and with it,
higher device density.

SOLUTION PERSPECTIVE

While 5G is still in the definition phase, there is growing consensus about technology and performance
characteristics: 5G will need to offer ubiquitous
coverage and to be scalable and intelligently efficient
to support the billions of connected devices, including
low energy consumption and low device operational
costs. Some major characteristics include ultra-fast
mobile broadband (see above), massive IoT (e.g. enabling a high number of devices, > 100,000 per base
station, with very diverse bandwidth requirements)
and critical reliability (e.g. remote surgery). This
means that 5G will enable more complex IoT applications that require reliable connectivity irrespective of
the access technology. Therefore another ambition
is to embrace and absorb other wireless networking
standards and domains.

RELATED ACTION LINES

• Future Network Solutions, Urban Life & Mobility,
Smart Spaces, Health & Wellbeing

ITU confirmed its plans to commercialise 5G by 2020 in June 2015. But some operators (AT&T, Verizon) and equipment vendors (Ericsson)
expect pre-standard 5G deployments already in 2018-2019. The need in the US to move from IPv4 to IPv6 will further boost this process. 2
Even though Juniper Research (2015) also expects 5G to follow the 4G business models , they see room for operators to address (new) vertical
industries with complete services, that will then also require new strategies. 3 Refer to Next Generation Mobile Networks Alliance 2015 5G White
Paper for more use cases. 4 Cisco VNI, 2015 5 Juniper Research, 2015. For 2020 Gartner only estimates 24bn, Cisco 50bn and Morgan Stanley
even 75bn connected devices - which would only mark the market launch of 5G.
1
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TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

5+ Years

SOCIAL IMPACT

Besides enjoying higher bandwidth and
more reliable, ubiquitous network covmedium
erage (including in-building reception),
consumers will largely benefit from
more connected consumer electronics and enhanced
quality of life: V2X communication and advanced
traffic management will enhance road safety, mobile
emergency health services will enable saving lives
without having to be in a hospital. At the same time
many use cases will also come with a deeper technological intrusion into peoples personal space with
limited ability to opt out.

Besides addressing
capacity needs, 5G is seen
as a key enabler for the
IoT and an increasingly
network-dependent
society and industry.

BUSINESS POTENTIAL

The global service revenue for 5G is estimated to reach $65bn in 2025, reprehigh
senting 7% of all operator billed revenues. Service revenues from the IoT are
expected to reach $282bn in 2020 from $136bn in
2015.1 As there is substantial evidence that improved
latency has measurable economic impact (e.g. conversion rate vs. load time), this will be a key success
factor of 5G. Verizon’s VP Adam Koeppe pointed out
the 5G ambition at the MWC 2015: “If we’re creating
an entirely new technology, we should be creating
new lines of revenue in the process.”

PERSPECTIVES FOR ICT INDUSTY

5G in combination with IoT will enable
ICT players to offer further integrated
high
services. Cloud based services will enable new partnerships between Telco and
IT service providers. Due to very diverse use cases,
a clear roadmap for addressable industry verticals is
required from the beginning.
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5G Service Revenue Forecasts ($ bn)1

Juniper Research, 2015
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Trend Impact on EIT Digital Action Lines
ACTION LINE IMPACT*

○ low

○ ○ medium

○ ○ ○ high

○○○
Health & Wellbeing

○○○
Future Cloud

○○○
Cyber-Physical Systems

○○
Privacy, Security & Trust

○○○
Future Networking
Solutions

○○○
Urban Life
and Mobility

○○○
Smart Spaces

○○
Smart Energy Systems

* Impact: high ** The impact on two Action Lines with the highest cross-impact with the described trend is analysed in more detail.

URBAN LIFE AND MOBILITY**

CYBER-PHYSICAL SYSTEMS**

• Many more complex IoT/5G use cases are
evolving around smart cities: Enhanced
traffic management to reduce accidents, V2X
communication to enhance safety for all (incl.
pedestrians) or ultimately autonomous cars.
• Also key urban challenges such as device
density (e.g. stadiums) or signal strengths are
addressed by 5G (e.g. femtocells).

• V2X communication is considered a major
application for 5G and IoT, as especially
safety related solutions require ultra-reliable
connectivity.
• In CPS verticals, such as production and
logistics, the potential of a decentralised and
individual production (e.g. 3D printing and
additive manufacturing) will be supported by
5G/ IoT evolution.

• Ownership for above mentioned projects is
difficult to determine, hence funding required
is hard to get.
• New infrastructure legislation that might
require more V2X communication equipped
cars is long-term project.
• As IoT solutions are already being rolled out
in 4G, integration into 5G might cause additional costs.

• Especially safety related automotive
solutions or autonomous vehicles will put
extreme requirements on 5G reliability, which
might lead to an unsecure cost/ benefit ratio.
• Decentralised production also coincides with
further giving up control. Security mechanisms need to ensure confidentiality of
intellectual property.
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Recent Technology Developments

SPECTRUM SHARING FOR
CELLULAR IoT

INDUSTRIAL INTERNET
CONSORTIUM (IIC)

TECHNOLOGY DESCRIPTION

TECHNOLOGY DESCRIPTION

Alcatel-Lucent is preparing for an Internet of Things,
where many small devices and sensors get added to
cellular networks. These will create problems for current
networks, as they will increase the amount of handshaking required to establish a connection and constant
synchronization traffic. Minor devices and sensors
appear on the network briefly to forward information on,
and then disappear again in order to save power, creating too much network activity for traditional protocols.
As a demo, the researchers streamed video to a cell
phone, then turned on a set of sensors that transmitted
to the same access point. Almost immediately, the video
developed visual artifacts; the traffic from the sensors
was getting in the way of a guaranteed quality of service
for the video stream. In order to save power by limiting
what they have to transmit, the Bell Labs researchers
are expecting that they will get rid of most of the handshaking and synchronization protocols.

INNOVATION ASPECT

The solution could be a system that slices off a small
portion of the spectrum and dedicates it to simple
devices that transmit in bursts. Normal devices
have the whole rest of the spectrum to interact. To
save power by limiting what simple devices have to
transmit, Bell Labs even plans to ditch most of the
handshaking and synchronization protocols.

RELEVANCE

With the IoT, there will be as many as a quarter-million devices within range of a single cell tower, too
many to handle with traditional protocols. A part of
5G standards would allow to preserve bandwidth for
demanding applications.

TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

medium

EIT Digital Innovation Radar Report 2015

INNOVATION ASPECT

This body of organizations from large and small industries, entrepreneurs, academics, and governmental organizations is a unique setup that could drive
standardization and collaborative innovation. Such
collaborative approach is advantageous in driving the
buzzing Industrial Internet.

RELEVANCE

Membership includes small and large technology
innovators, vertical market leaders, researchers,
universities, and governments and is open to those
interested in advancing the implementation of the
Industrial Internet. It brings the benefit of setting
the standards, best practices and processes of the
Industrial Internet.

TIME SCALE FOR MATURITY
5+ Years

NEED FOR AWARENESS
low

AT&T, Cisco, GE, IBM and Intel band together with the
aim of standardizing interoperability across smart
machines and ultimately, drive adoption of an Internet of Things. The Industrial Internet Consortium (IIC)
is a not-for-profit open membership group created to
establish common frameworks for development of
inter-connected digital and physical worlds. The IIC’s
charter will be to encourage innovation by utilizing
and creating new industry use cases and test beds;
delivering best practices, reference architectures,
case studies, and standards requirements to ease
deployment of connected technologies; influencing
global standards development for Internet and industrial systems; and facilitating open forums to share
and exchange real-world ideas, practices, lessons,
and insights.

0–3 Years

3–5 Years

5+ Years

NEED FOR AWARENESS
high

low

medium

high
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Energy Harvesting
 DEEP DIVE TREND

 MACRO TREND

DESCRIPTION

Energy Harvesting (EH) describes the extraction of
energy out of the surrounding environment (ambient
energy sources) and the conversion into usable electric power, whereby the energy is free and self-generating. With energy supply being an increasing
necessity for running connected devices (e.g. 50bn
connected IoT devices in 2020), limited battery
lifetime or costly exchange vs. long lifetime requirements for some connected devices (e.g. sensors on
maritime buoys), EH might become an important
element to power the IoT. Main energy sources
for EH are mechanical pressure (piezoelectricity),
temperature, solar energy and radio transmission
generating electric energy in the range of micro- and
milliwatt. As the technology is enhancing, solutions
are enabled in everyday life such as smartphone
cases1, rubbers2, tires3 as well as public places4 in
order to generate energy from new sources. However, concerns in terms of ethic and stolen energy
could occur.5

CHALLENGES

Challenges with the power supply of sensors:
• Increasing amount of devices: With widespread
introduction of wireless sensor networks as well as

the Internet of Things million of sensors need to be
powered.
• Lifetime restriction: While lifetime of connected
devices is overall increasing, batteries can be a
limiting factor in their usage.
• Maintenance access: Some areas are hard to maintain or access (e.g. sensor batteries).
• Limitation & costs: Using batteries or wires leading
to limited sizes in the design of sensors, high maintenance or installation costs and environmentally
sustainable concerns.

SOLUTION PERSPECTIVE

EH can not be considered in isolation, units also
comprise an energy management controller, a sensor
as well as a radio frequency transceiver whereby BLE
and ZigBee are the least energy-consuming standards. In terms of energy generation piezoelectricity
and thermoelectricity are most promising sources.
By replacing batteries and wires, efficiency in cost
and time can be achieved together with a theoretical
infinite lifetime of devices.

RELATED ACTION LINES

• Smart Energy Systems, Health & Wellbeing, Future
Networking Solutions, Smart Spaces

Nikola Labs wants to convert RF signals (Wi-Fi, Bluetooth, LTE) into DC power increasing battery life up to 30%. 2 Ricoh developed a new
piezoelectric material – a rubber – that turns pressure and vibration into energy while being soft and flexible at the same time. This overcomes
the deficits of traditionally used ceramics 3 Researches from China developed in a POC a nano-generator that harvests energy from a car’s rolling
tire friction 4 Pavegen harvest kinetic energy from every footstep using tiles. Alongside solar panels their tiles are used to power a football pitch
in Rio de Janairo. 5 Radio energy is captured from sources like TV signals, wireless radio networks or cell phone towers which means the energy is
not free in the narrower sense, as it is used for communication and is needed there. If humans are used to generate energy (e.g. revolving door or
tiles) without knowing it, it could be ethically reprehensible.

1
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TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

2,600

5+ Years
2%

+3

SOCIAL IMPACT

EH acting as a hidden technology in
daily life can help society to become
medium
more reliant by using new sources of
energy. Ranging from building and home
automation to applications in industrial, automotive,
healthcare, military and defence as well as consumer electronics, EH can be found everywhere helping
society not only to generate energy, but to achieve a
higher degree of energy efficiency as well. Especially
mobile connected devices will benefit from EH due to
an increased lifetime.2
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598
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Global Market for EH (dollars millions)1

BUSINESS POTENTIAL

The global market for EH is expected to
grow from $207mn in 2015 to $2.6bn
medium
by 2024.1 WinterGreen Research’s estimations are even more optimistic forecasting a market volume of $4.2bn in 2019.3 The first
adopters as well as major markets are expected to be
North America and Europe. As EH is closely linked to
IoT, the success of EH is influenced by the distribution
of these networks / technology. According to Cisco
there will be 50bn connected things by 2020.4

PERSPECTIVES FOR ICT INDUSTY

By replacing batteries or at least increase their lifetime, sensor networks
high
become more economic and simultaneously be easy to install and barely
require maintenance. With wider adoption of these
networks ICT providers can offer additional services
such as platforms or analytic solutions. Furthermore,
EH allows to install sensors in areas that are difficult
to reach.

By using energy that is
otherwise wasted EH
helps to reduce energy
consumption and
associated emissions.
45%
15%
14%
7%
6%
2%
1%
10%

Consumer Electronics
Military & Aerospace
Wireless Mesh Networls
Mobile Phones
Laptops/eBooks
Wristwatches
Healthcare
Industrial

Distribution of the EH Market in 20171

1
IDTechEx, 2015 2 One commercial use case are wearables that suffer from short runtimes – EH can at least increase the battery time leading to
a better customer experience 3 WinterGreen Research, 2013 4 Cisco, 2015
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Trend Impact on EIT Digital Action Lines
ACTION LINE IMPACT*

○ low

○ ○ medium

○ ○ ○ high

○○
Health & Wellbeing

○
Future Cloud

○
Cyber-Physical Systems

○
Privacy, Security & Trust

○○○
Future Networking
Solutions

○○
Urban Life
and Mobility

○○○
Smart Spaces

○○○
Smart Energy Systems

* Impact: high ** The impact on two Action Lines with the highest cross-impact with the described trend is analysed in more detail.

SMART SPACES**

FUTURE NETWORKING SOLUTIONS**

• EH has a high impact as an integral part of
building and home automation in terms of
energy savings.
• Wireless connections powered with EH provide
a low-cost, simple way to deploy sensors in
comparison to traditional wired connections.
• EH can be implemented in light control (light
sensors, motion sensors, actuators for light),
light switches coupled with other devices and
thermostats.

• Some wireless applications like sensors in
grids or pipelines need continuous communication and operation.
• Batteries are no option to power distributed
devices over a long time.
• EH facilitates real-time applications such as
smart cities, M2M and monitoring in general.

• At the moment only very low-power consuming devices can be powered.
• Regarding the use cases different sizes are
necessary – new products need to developed
as there is no general EH solution.
• Requires collaboration of all component players in the value chain.

• EH solutions have higher initial cost compared to batteries, though, they often have a
higher ROI in rage of 5-8 years.
• Battery market is well established – lack of
awareness.
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SAVING ENERGY WITH
SMART FACADES

GREENRAIL PIEZO & SOLAR
TECHNOLOGY DESCRIPTION

TECHNOLOGY DESCRIPTION

Glass-fronted office buildings are among the biggest
energy consumers, and regulating their temperature
is a huge task. Now, a facade element developed by
Fraunhofer researchers and designers for glass fronts
is to reduce energy consumption by harnessing solar
thermal energy. The demonstrator consists of fabric
components shaped like flowers. Each module has
shape-memory actuators integrated into it: thin wires
of nickel-titanium alloy that remember their original
shape when exposed to heat. Should the facade heat
up from sunlight, the wires are activated and contract
to open the textile components. The exposed surface
of the facade is covered and sunlight can no longer
penetrate into the room. As soon as the sun disappears, the components close so that the facade is
transparent again.

INNOVATION ASPECT

The effect is thanks to a special lattice arrangement
in the material. Designed for large expanses of glass,
the sun shield can be attached either on the outer
layer of glass or in the space in-between in the case of
multi-layer facades. The innovative structure is easy to
retrofit and comes with a range of design options.

RELEVANCE

Italian start-up Greenrail developed a railwaiy sleeper
of a composite material from recycled plastic, recycled tyres, and concrete. This composition reduces
maintenance costs, but also vibration and noise. The
sleepers are long-lived and more robust than conventional ones. Its real innovation though is their Greenrail Piezo and Greenrail Solar sleeper. Greenrail Piezo
has in-built piezo technology that uses the pressure
of trains running of the rails to turn it into electric
energy. Greenrail Solar has a photovoltaic module
installed, turning railway tracks into solar fields. Both,
Greenrail Piezo and Greenrail Solar, are in a prototype
status. Together with the Polytechnic University of
Milan and other partners commercialization is being
worked on.

INNOVATION ASPECT

Greenrail sleepers are highly sustainable, being produced mostly from recycled material. One kilometer
of railway could recover 35 tons of recycled plastic
and 35 tons of recycled tyres. Including mechanisms
for producing electric energy, either harvested from
the pressure of trains or from solar energy, further
contributes to the greenness of the product.

RELEVANCE

Buildings account for much of all energy usage.
Offices with huge glass facades are one of the worst
offenders in terms of energy wastage. This development aims to cut energy consumption through façade
components that respond autonomously to sunlight
and its thermal energy.

The developments of Greenrail could contribute to
both, Future Urban Life and Mobility as a greener,
cost-effective component of railway lines, as well as
to Smart Energy Systems as an alternative source of
electric energy. The energy could be directly used for
transportation systems or be fed in into the electricity
grid.

TIME SCALE FOR MATURITY

TIME SCALE FOR MATURITY

0–3 Years

3–5 Years

5+ Years

NEED FOR AWARENESS
low

medium
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Multifactor Authentication
 DEEP DIVE TREND

 MACRO TREND

DESCRIPTION

Cybercrime damage is estimated at over $400bn
annually.1 With the ongoing digitalisation of the
economy, sustainably secure authentication mechanisms are of strategic importance as a differentiator. Passwords (or one-factor authentication) are
being replaced by other technologies or multi-factor
authentication, as they become user friendlier and
cheaper.2 Major players are eager to create more
effective authentication methods (e.g. Apple, Google, Facebook, Amazon) for user identification and to
broker digital commerce. The GSMA3 is planning to
offer authentication-as-a-service solutions via the
Mobile Connect initiative.

CHALLENGES

• Authentication options today are either simple &
less secure or complicated & secure.
• Secure authentication today often include multi-factor, complicated login processes – for
employees more so than consumers (an exception
for example is banking). In the consumer case this
leads to real revenue losses in form of „cart abandonment“.4
• With „simple“ authentication, e.g. passwords,
users often tend to use passwords that are easy to

remember and therefore easy to guess – leading to
endangering the security of their log-in credentials.
• In the news: News about security breaches and
stolen personal data make the headlines almost
daily, creating an increased sensitivity to this
topic.

SOLUTION PERSPECTIVE

Multi factor authentication is becoming more
common: combining something the user knows
(like passwords) with something the user owns (e.g.
tokens, SIM cards) and something that is a physical
characteristic of the user (e.g. biometrics). Authentication technologies for the last factor include fingerprints, recognition via the face, iris, veins, heartbeat
(e.g. Nymi), behavioural parameters (e.g. BioCatch),
video recognition or out-of-band authentication.5
While currently the smartphone is the preferred
second factor and also enables the third factor,
wearables with the uptake of NFC could take over
being even more convenient (e.g. smart watches or
“permanent” wristbands with longer battery life).

RELATED ACTION LINES

• Privacy, Security & Trust, Health & Wellbeing,
Cyber-Physical Systems

Tractica, 2015, 2 STL Partners, 2015, 3 Markets and Markets, 2015. Abi Research (2015) also sees new biometric authentication mechanisms
such as face, voice and eye-based recognition to be integrated in smartphones soon (highly secure but more expensive).

1

38

EIT Digital Innovation Radar Report 2015

2015 Trend Details

+25%

2.0
2016

2.8

3.5

4.4

2016

2017

2018

5.4

6.6

7.9

2019

2020

2021

9.6

2022

11.8

2023

14.8

2024

Worldwide Biometric Authentication Market ($ bn)1

TIME SCALE FOR MATURITY
0–3 Years

3–5 Years

5+ Years

on the user and are becoming the primary channel for
online content. The cybersecurity market overall is
expected to reach $ 170 bn by 2020.3

PERSPECTIVES FOR ICT INDUSTY

SOCIAL IMPACT

Scepticism especially about biometric
authentication methods remains around
medium
privacy concerns on storage, transmission and utilisation of data that are
perceived as extremely personal. Most promising use
cases include consumer device authentication, mobile
banking, ATMs, government IT, point-of-sale transactions, pharmacy sales or wearable device authentication. As even multi-factor authentication remains
vulnerable to phishing, man-in-the-browser and
man-in-the-middle attacks, consumer awareness
has to be ensured that no mechanism is fool-proof.

BUSINESS POTENTIAL

Authentication mechanisms are
strategically important as they enable
medium
digital commerce by building trust in
the byer-seller relationship, encourage
usage of core (secure) services, offer differentiation
of own services and also enable more precise and
valuable data collection.2 Mobiles (e.g. Swiss Mobile
ID) or wearables as authentication mechanism are at
an advantage as they are ubiquitous, almost always

ICT providers and especially mobile
operators still own the continuous
medium
business relationship (via billing) and
therefore are still in the best position
to partner with big Internet players on best authentication mechanisms. Also trust with regards to data
handling remains high with mobile operators.

With new authentication
methods available, onefactor authentication is
to be replaced by simple
and secure multi-factor
authentication.

Tractica, 2015 2 STL Partners, 2015 3 Markets and Markets, 2015. Abi Research (2015) also sees new biometric authentication mechanisms
such as face, voice and eye-based recognition to be integrated in smartphones soon (highly secure but more expensive).
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Trend Impact on EIT Digital Action Lines
ACTION LINE IMPACT*

○ low

○ ○ medium

○ ○ ○ high

○○○
Health & Wellbeing

○
Future Cloud

○○○
Cyber-Physical Systems

○○○
Privacy, Security & Trust

○
Future Networking
Solutions

○○
Urban Life
and Mobility

○○○
Smart Spaces

○○
Smart Energy Systems

* Impact: high ** The impact on two Action Lines with the highest cross-impact with the described trend is analysed in more detail.

SMART SPACES**

1

FUTURE NETWORKING SOLUTIONS**

• Easy and secure patients (& physicians)
authentication could simplify admission and
other patient related processes.
• Patients could digitally interact with hospital
staff during waiting times.
• As medical data is very personal, enhanced
authentication will support eHealth adoption
rates and enable easier access to personal
health data.

• Easier authentication at POS could also
speed-up adoption of NFC payment methods, if customers will have more trust in such
a solution.
• For high-security areas within companies,
multi-factor authentication including single
sign-in and continuous authentication could
greatly enhance security.

• Users are concerned about the safety of
biometric data and about the efficacy of laws
to govern use and misuse of personal data.
• With biometric authentication systems
offering 95-100% accuracy,1 this leaves
users worrying about a perceived unmistaken technology, that might leave up to 5% of
users having to prove their identity in a very
complicated way.

• Requirements for many different authentication mechanisms or usage of different
technologies could be annoying for customers due to high set-up efforts.
• Over-reliance on perceived perfect authentication mechanisms could interfere with own
situational judgement.

Biometrics.gov, 2015
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BLOCKCHAIN COMMUNICATION
TECHNOLOGY DESCRIPTION

SECURITY TAG FOR
PROTECTING SHIPMENTS

The code that secures Bitcoin, the Blockchain, could
also power an alternate Internet. The Blockchain
transfers digital messages from one party to another,
where both parties can count on the integrity of the
message, even when they don’t trust, or even know,
each other. Right now, these messages are mostly
virtual cash. But they could be any kind of information. At root, the Blockchain is bout replacing servers
that power today’s online world with computing
power and storage that we all share. Every network
requires what programmers call a “single source of
truth” - the authority that says, “this is real,” “this user
is who she claims to be,” “this transaction occurred.”
Rather than depending on current Internet operators
as a source of truth, the Blockchain turns the entire
network into its source of truth.

TECHNOLOGY DESCRIPTION

INNOVATION ASPECT

INNOVATION ASPECT

RELEVANCE

RELEVANCE

TIME SCALE FOR MATURITY

TIME SCALE FOR MATURITY

The Blockchain is a ledger that anyone can add things
to but no one can remove anything from. Every new
transaction carries with it an unforgeable record of the
entire history of the Bitcoin currency and all previous
transactions. Each network node stores its own copy of
the Blockchain; approx. 6 times per hour a new block, is
created, added to the block chain, and published.

Not only could this principle evolve to a future Internet
architecture, it could also be used for secure messaging, where bits of information are embedded in transactions, thus securing it from unauthorized access, but
also avoiding censorship. Messages contained inside
the Blockchain would be available forever, cryptographically signed, and totally anonymous.
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low

medium

EIT Digital Innovation Radar Report 2015

In collaboration with their project partners, an electronic security tag has been developed by VTT that
can be used to protect valuable shipments and enhance product safety. By using the sensor-equipped
tag, the sender and the recipient can ensure that the
packaging of the product has not been tampered with
and that the product is genuine. The security tag consists of a paper tag with an embedded battery and
two-coloured LEDs. When the package is opened, the
signal light will show whether the shipment has been
opened earlier during transportation. This roll-to-roll
approach adding interaction to paper by equipping
it with sensors is the result of EU-funded project
ROPAS and enables further applications, including
monitoring the cold chain and brand protection.

Previously, printing techniques have been applied to
integrate electronics into plastic labels only, but with
this method, it is now also possible to produce more
environmentally friendly paper-based security tags.
This will improve the cost-efficiency of production,
the environmental friendliness of the tags, and their
suitability for mass production.

Logistics companies and the retail sector are seeking
new methods for protecting shipments, preventing
forgeries, and ensuring that products remain unspoiled during transportation. Verifying the authenticity of products and monitoring them during shipment and storage increases safety of the end-user
and brand protection of the producer.
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high
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Conclusion

Conclusion & Outlook

HEALTH
INTELLIGENCE

MULTIFACTOR
AUTHENTICATION

Health intelligence connects
growing amount of data from
body area networks with
an increasingly IT-shaped
healthcare system.

With new authentication
methods available, onefactor authentication is to be
replaced by simple and secure
multi-factor authentication.

2015
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ADVANCED
PERSONALISATION

ASSISTED INDUSTRY
SOLUTIONS

Advanced Personalisation
helps retailer to understand
their customers and increase
the revenue.

Augmented industry
solutions help investment
intensive industries to reduce
production and maintenance
errors and empower
employees.
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Conclusion

MASSIVE EDGE
COMPUTING

5G FOR THE
INTERNET OF THINGS

By bringing logic down to
the fog, new opportunities
for applications and services
emerge, while the network
load will decrease.

Besides addressing higher
capacity needs, 5G is seen also
as a key enabler for mobile
operators to extend their IoT
business services.

2020+

ENERGY
HARVESTING

MIND
INTERFACE

By using energy that is
otherwise wasted EH helps to
reduce energy consumption
and associated emissions.

Mind Interface will be the
fast and hands-free method
interacting with people’s
environment.
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Companies and Technology Developments related to Action Lines

Companies and Technology
Developments related to Action
Lines

Health and Wellbeing
TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

eSkin – Batteryless Wireless Sensors

Electronics company VivaLnk has developed e wearable sensor
in the shape of a stretchable electronics patch. It incorporates
sensors such as for temperature or vital data as well as an NFC
chip. Sensed data can be wirelessly transferred to mobile devices without the need for batteries in the patch. The patches can come in different shapes; a temperature sensor in the
shape of a teddy bear is offered as a wearable thermometer
targeting small children, respectively their parents. The connected app can record and track fever and ease monitoring as
such.

Software objectively assesses children's pain
levels

It's important to know how much pain young hospital patients
are experiencing, and not just because no one wants them to
suffer – additionally, excessive pain can indicate problems that
need addressing. That's why scientists at the University of
California, San Diego School of Medicine have developed facial
pattern recognition software that objectively assesses children's pain levels based on consistent indicators.

Computer vision and mobile technology could
help blind people 'see'

Computer scientists are developing new adaptive mobile technology that could enable blind and visually-impaired people
to ‘see’ through their smartphone or tablet. The team plans
to use color and depth sensor technology inside new smartphones and tablets, like the recent Project Tango by Google,
to enable 3D mapping and localisation, navigation and object
recognition.

Researchers have developed a method for fabricating naInjectable electronics holds promise for basic
neuroscience, treatment of neuro-degenerative no-scale electronic scaffolds that can be injected via syringe.
Once connected to electronic devices, the scaffolds can be
diseases
used to monitor neural activity, stimulate tissues and even
promote regenerations of neurons.
Tiny Spectrometer

44

The optical spectrometer is an instrument that breaks down
the light that something reflects or emits, telling you what its
made of. It is one of the most ubiquitous tools in all of science.
Jie Bao, a physicist at Tsinghua University in Beijing, China, has
discovered a way to make them smaller, lighter, and less expensive.

EIT Digital Innovation Radar Report 2015

Companies and Technology Developments related to Action Lines

Cyber-Physical Systems
TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

Self-learning robots

Using convolutional neural networks, a team of researchers
has taught robots how to manipulate objects by having them
watch videos from the Internet.

Generalised plans algorithms for autonomous
systems

To AI experts, programming a robot to do something like the
laundry represents a challenging planning problem because current sensing and manipulation technology is not good enough
to identify precisely the number of clothing pieces that are in a
pile and the number that are picked up with each grasp. People can easily cope with this type of uncertainty and come up
with a simple plan. But roboticists for decades have struggled
to design an autonomous system able to do what we do so casually—clean our clothes. Researchers from Berkeley have now
demonstrated a robot that is capable of doing laundry without
any specific knowledge of what it has to wash.

Moocall

Moocall noninvasively hooks onto the tail of a pregnant cow
(unlike more invasive cow birthing monitors) and sends a text
message to the farmer when the cow’s about an hour away
from giving birth. Dreamed up by farmer Niall Austin, Moocall
was designed to free farmers from keeping vigil over pregnant
cows and to help increase live births and farm profitability.

Connected Packaging

Drinks giant Diageo and Norwegian printed electronics firm
Thinfilm have created a prototype connected whiskey bottle
that serves the needs of both grocers and customers, assisting
with stock control and counterfeiting issues, and acting as a
marketing tool to enhance the brand experience.

iMAIN

Cooperative maintenance aims to identify failures of components, machines or plants as early as possible. In the EU FP7
project iMAIN (Intelligent Maintenance) eight partners from
four European countries – coordinated by Fraunhofer IWU –
are cooperating to develop the necessary IT infrastructure,
specific sensors and embedded data processing units as well
as special algorithms and models. Results and solutions have
already been successfully demonstrated in sheet metal forming technologies.

Konekt

The Internet of Things for a long time has been an M2M use
case, but never caught on until smartphones, ubiquitous Wi-Fi,
and cheaper sensors finally made the technology more accessible. Pricey data plans made the broad application prohibitive
so far. But there are applications where a cellular connection is
the best option, e.g. for backup connections, or tracking devices. Konekt offers a solution: a universal SIM card and cloud that
lets you manage those connections.

VIV, an AI technology that can teach itself

A small team of engineers at a stealth startup called Viv Labs
claims to be on the verge of realising an advanced form of
AI assistant. Compared to Apple´s Siri, that can only perform
tasks that Apple engineers explicitly implement, this new program will be able to teach itself, giving it almost limitless capabilities. Viv will also be able to use personal preferences and a
near-infinite Web of connections to answer almost any query
and perform almost any function.
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Smart Spaces
TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

GLAM

GLAM (GL And Markup) is a declarative language for 3D Web
content, a framework that makes virtual reality authoring
as easy as creating webpages. Programmers can use HTML
markup, CSS and the DOM to build virtual reality scenes and
program the interaction and behaviors in JavaScript. GLAM
renders with WebGL, using Three.js, and adds behaviors, interaction, animation, etc.

NailO: Thumbnail track pad

A team of MIT Media Laboratory students has developed an
unobtrusive wearable sensor that could operate digital devices
or augment other device interfaces. It works as a miniaturised
trackpad the size and thickness of a fingernail that can connect
to mobile devices. The scientists envision that the technology
could let users control wireless devices when their hands are
full. It could also augment other interfaces, allowing someone
texting on a cellphone to toggle between symbol sets without
interrupting his or her typing.

Triboelectric Nanogenerators

From light-up shoes to smart watches, wearable electronics are
gaining traction among consumers, but these gadgets' versatility is still held back by the stiff, short-lived batteries that are
required. These limitations, however, could soon be overcome.
Scientists report the first durable, flexible cloth that harnesses
human motion to generate energy. It can also self-charge batteries or supercapacitors without an external power source and
make new commercial and medical applications possible.

4K IGZO display

Sharp announced the world's first 5.5-inch mobile display
with a 2160 x 3840 pixels Ultra-HD (4K) resolution. The panel
is scheduled for mass production in 2016, and comes with a
staggering pixel density of 806 pixels per inch.

NanoBuds: Canatu developed a flexible and
transparent touchscreen

The finish startup Canatu invented a transparent conductive
film made of “nanobuds” (molecular tubes of carbon with balllike appendages) that could turn any surface into a touch sensor. It could be used to add touch controls to curved automobile
consoles and dashboards, for example.

Lightpaper by Rohinni: Thin & Printable

The US startup Rohinni has developed a way to print paper-thin lighting in any shape and for any situation. It's thinner
than OLED and is lower cost and has a life-span of around 20
years, like LEDs.

Thin-film electroluminescence (TFEL) - Highly
Customisable Thin-film Touch-Displays

PrintScreen is a technology for digital fabrication of customised
flexible displays using thin-film electroluminescence (TFEL). It
enables inexpensive and rapid fabrication of highly customised
displays in low volume, in a simple lab environment, print shop
or even at home. They can be fully folded or rolled and enable
manifold applications in ubiquitous, mobile and wearable computing.

Single-mirror Interferometric (SMI) display

Traditional color displays - from smartphones to huge billboards - require power-zapping internal light sources. A team
of engineers at Qualcomm MEMS Technologies (USA) may
have found a way to replace the emissive technology with a
more energy-efficient design that uses reflected ambient light
to create brilliant color displays.
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Privacy, Security & Trust
TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

Cuckoo – Encrypted communication
using public social networks

Created by Berlin based designer Jochen Maria Weber, Cuckoo is a communication device that uses social networks as a
means of private communication. Cuckoo encrypts messages
into randomly generated words, meanings and noise in order
to scatter them over multiple communication networks simultaneously. Each letter of an original message gets translated
into complex forms of certain length forming new sentences
that sentences get posted to aforementioned social networks,
next to randomly generated noise-sentences for distraction.

ExoNet

ExoNet and ExoKey—a pair of devices from a four-year-old Santa Barbara-based start-up called x.o.ware—create an encrypted personal virtual private network back to the user's home network to evade eavesdropping on untrusted Wi-Fi networks and
secure traffic all the way back to a trusted exit. The result is, in
theory, a fully private connection that provides the same level of
security and privacy as you'd have working from your own home
or business LAN.

The Anternet

A new model suggests that ant colony defense behavior follows the same distributed network rules as the human immune system. The work also suggests that evolution has twice
produced a simple security protocol for social insects that, installed in email servers, could make them far more difficult for
spammers to hack.

Error correction for quantum computers

A basic operation of any computer is checking for mistakes.
But by the logic of quantum computing, the act of checking is
itself likely to create an error. Quantum error correction was
one of the problems that some researchers believed to be unsolvable, making reliable quantum computers impossible. The
researchers at Google recently devised a sneaky technique for
some of the qubits to check out their neighbors for errors without injecting new mistakes themselves.

Maser

Researchers from Princeton University have developed a new
laser – the size of a rice grain – for quantum computing research and development. The goal was to get the double quantum dots to communicate with each other.

Quantum Hard Drive

Physicists developing a prototype quantum hard drive have
improved storage time by a factor of more than 100. Their
solid-state technique is a promising alternative to using laser
beams in optical fibres, an approach which is currently used to
create quantum networks around 100 kilometres long. Quantum information promises unbreakable encryption because
quantum particles such as photons of light can be created in
a way that intrinsically links them. Interactions with either of
these entangled particles affect the other, no matter how far
they are separated.
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TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

PQCRYPTO – Quantum-proof Cryptosystems

Quantum computers are to be expected after 2025. Before
coming into service, new quantum-proof cryptosystems need
to be in place, since quantum computers would be able to decrypt communication encrypted with current technology. With
funding of the European Commission, a research consortium is
working on the project PQCRYPTO (post-quantum cryptography), developing cryptology that resists the unmatched power
of quantum computers.

Future Cloud
TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

Paperspace

Paperspace runs computers from the cloud. At home, users log
into Paperspace's servers, and a virtual desktop, applications
and webpages are streamed from the cloud. There's the option
of logging in via a browser on an existing computer, or using a
small puck-shaped device supplied by Paperspace (called the
Paperweight) that you connect up to any monitor, keyboard
and mouse you have lying around.

Google Nearline Storage

Google is set to revolutionise the Nearline Storage Sector with
a new service. Nearline Storage enables you to store data that
is long-lived, but infrequently accessed. Nearline data has the
same durability and comparable availability as standard storage,
but with lower storage costs. Google Nearline is cheaper than
comparable services and at the same time much faster.

Kandy

Kandy is a real-time communications software development
platform supporting enterprises, services providers, and developers. Kandy combines Web and mobile applications with real-time communications capabilities, initially supporting voice,
video, SMS, conferencing, collaboration, and WebRTC. it includes
APIs, SDKs, and “quick starts” that are pre-built applications,
such as video shopping assistance.

Chameleon: Cloud computing for computer
science

Cloud computing has changed the way we work and communicate. But the full potential of "the cloud" to directly impact
science, medicine, transportation and other industries has yet
to be realised. To help investigate and develop cloud computing
future, the National Science Foundation (NSF) has announced
a new $10 million project to create a cloud computing testbed
called Chameleon, an experimental lab for cloud architecture
and applications. This testbed will enable the academic research
community to develop and experiment with novel cloud architectures and pursue new architecturally-enabled applications of
cloud computing, specifically for the computer science domain.
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TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

Microsoft adopts first international
cloud privacy standard ISO/IEC 27018

Microsoft is the first major cloud provider to adopt the world’s
first international standard for cloud privacy. The standard in
question may seem technical, but it has important practical
benefits for enterprise customers around the world. It’s known
as ISO/IEC 27018, and it was developed to establish a uniform,
international approach to protecting privacy for personal data
stored in the cloud. ISO 27018 can serve as a template for
regulators and customers alike as they seek to ensure strong
privacy protection across geographies and vertical industry
sectors.

Maelstrom - BitTorrent Browser

BitTorrent's is supporting an open internet since the start of
the company. Its vision of a "distributed" internet where users
retain more control over their data and personal information is
at the core of every product it launches, from its original peerto-peer networking protocol (which gained so much fame as a
piracy tool) to BitTorrent Sync, the company's answer to Dropbox. Now, the company wants to apply that principle to the
entire internet, starting with Maelstrom, a new Web browser
based on the BitTorrent protocol.

Cloud & Heat

Cloud&Heat is a cloud infrastructure company that has started
distributing its servers to people who want to store them in
exchange for free heat in their homes or offices.

Future Networking Solutions
TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

Graphene applications in mobile
communication

GSM, UMTS, LTE, Wi-Fi and Bluetooth signal processing could
not be done without the filtering of frequencies. Micro-acoustic piezoelectric resonators are the dominant technology in the
market for this purpose. Theory predicts excellent oscillation
characteristics for these resonators, if the electrode used
for the excitation of the oscillation becomes very light. And
the lightest conceivable electrode is electrically conductive
graphene.

Flying Broadcast Towers

Back in 2013, Google announced Project Loon, an initiative to
bring Internet connectivity to remote regions using balloons.
Google learned from these trials, which led to discussion of using a different piece of new technology to help spread Internet
connectivity: drones. Google plans to use its drones from Titan,
a company it acquired in April 2014, as flying broadcast towers
to cover wide areas with Internet connectivity. Later this year,
Google will launch its first drones to experiment with longrange, energy-efficient Internet connectivity.

pCell

Artemis Networks has reached a deal with Dish Networks to
lease mobile spectrum in San Francisco for up to two years,
clearing the way for the first deployment of a wireless technology known as pCell. It will also be offered in Levi’s Stadium, home
of the San Francisco 49ers professional football team.
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TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

1Tbps 5G

Researchers have achieved the fastest mobile wireless speed to
date, managing to reach 1 terabit per second over a 5G connection—about 65,000 times faster than the average 4G download
speed.

Pizzicato

A prototype radio has been created by Cambridge Consultants
that is claimed to be completely digital, generating high-frequency radio waves purely through the use of integrated circuits
and a set of patented algorithms without using conventional
analogue radio circuits in any way. It has brought bulky radio circuits down to microprocessor levels, with the promise of even
smaller, more efficient uses of the technology in future. Employment of such technology could enable cognitive wireless, thus
higher efficiency in the use of the available spectrum.

Unlicensed LTE (U-LTE)

In developing 5G, unlicensed spectrum could have real, nearterm implications for mobile operators. Running In broad terms
LTE service within unlicensed spectrum bands is being discussed
and coined U-LTE.

HTTP/2

HTTP/1.1 - the mechanism a browser uses to request information from a server and display webpages on your screen - is in
use since 1999 and will eventually be replaced by a new one,
dubbed HTTP/2. This update improves the way browsers and
servers communicate, allowing for faster transfer of information
while reducing the amount of raw horsepower needed.

Smart Energy Systems
TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

Chemists discover key reaction mechanism
behind the highly touted sodium-oxygen
battery

Chemists at the University of Waterloo have discovered the
key reaction that takes place in sodium-air batteries. Sodium-oxygen batteries are considered to be a very promising
metal-oxygen battery combination because they can be recharged with more than 93 per cent efficiency and are cheap
enough for large-scale electrical grid storage.

Software reroutes electricity to bypass
traffic jams

A team led by Pablo Ruiz, an engineer at Boston University, designed a highly efficient software to detect grid congestion and
redirect power to lesser-used transmission lines.

The US Army has a new intelligent power
microgrid

The Army has its own portable mini power grid called an Energy
Informed Operations, or EIO, microgrid. The system is managing
power distribution, so that the military can cut down on wasted
energy and fuel supplies while still creating a habitable environment for troops. The Army says that the system as tested will
be able to sustain from 50 to 1,000 personnel, with the same
management techniques.

Saving energy with smart facades

Glass-fronted office buildings are some of the biggest energy
consumers, and regulating their temperature is a big job. Now
a façade element developed by Fraunhofer researchers and designers for glass fronts is to reduce energy consumption by harnessing solar thermal energy.
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TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

Energy Lab 2.0 – Smart platform for
the "Energiewende"

The Energy Lab 2.0 at Karlsruhe Institute of Technology (KIT) is a
smart platform to analyse the interaction of components of future energy systems. The project is backed by a funding of EUR
22 million. It aims at an acceleration of the "Energiewende" and
in particular the integration of renewable energies in electricity production. It can be used to test closely to reality new approaches to stabilising power grids. The platform pools electric,
thermal, and chemical energy flows as well as new information
and communciation technologies. In the long term, additional external test facilities and, in cooperation with industry, also
large external components of the energy system, such as wind
parks, geothermal facilities, conventional power plants, and
large industrial consumers, can be integrated into the Energy
Lab 2.0.

Smarter smart grids with phasor measurement
units (PMU)

A team led by researchers at North Carolina State University,
with partners from the Renaissance Computing Institute (RENCI) at University of North Carolina at Chapel Hill and the University of Illinois at Urbana-Champaign, are using cloud computing
resources to analyse smart grid data from thousands of sensors,
called phasor measurement units (PMUs). The research is funded by the National Science Foundation's (NSF) Cyber-Physical
Systems program, and leverages resources developed through
another NSF project called ExoGENI, part of the Global Environment for Network Innovations, or GENI. The testbed shows how
processing, analysing, and monitoring power system data can
be done using a distributed architecture instead of traditional
centralised methods.

Urban Life & Mobility
TOPIC/TECHNOLOGY ADVANCEMENT TITLE

DESCRIPTION

Car-to-Cloud

Volvo debuts a new cloud based safety feature for it´s cars.
Built-in sensors in the automobile detect road danger, collect
the location of your car and share the data to the cloud. The
next car equipped with this advanced system that comes down
the same road will get a warning communicated from the cloud
as it approaches the dangerous stretch of road.

eCall

eCall is a European Commission initiative coming into force on
31 March 2018, making mandatory the deployment of internet-connected sensors into cars that enable emergency services to be immediately contacted and requested automatically
after a serious road incident within the European Union. Further,
data can be exploited to enable (stolen) vehicle tracking, tolling,
insurance services, and V2X communication for safety.

Cooperative ITS Corridor

In 2015, the Amsterdam Group - a joint initiative of different
players from Austria, Germany, and The Netherlands - will install
infrastructure creating the so called Cooperative ITS Corridor, a
smart highway from Vienna via Frankfurt/M. to Rotterdam. The
initial services enabled by this infrastructure will include roadside
warnings and probing vehicle data for road situations (position,
speed, weather, etc.).
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DESCRIPTION

RoadRunner

To fight congestion and the associated environmental impact,
many cities introduced congestion charging schemes, mostly
based on cameras and sensors. RoadRunner, developed by MIT
researchers, offers an approach that does not require cameras
and sensors.

MARLIN

Multi-agent Reinforcement Learning for Integrated Network
(MARLIN) enables smarter traffic lights using artificial intelligence and game theory. In a simulation, wait time at intersections could be reduced by 40%

Ajelo Ride

Based on research results from Aalto University, Department
of Computer Science and Engineering, Ajelo Ride is a platform
that enables passengers, transport operators, and municipalities to perform multi modal transportation.

Waggle: Smart cities with thousands
of strategically placed sensors

Smart Cities have to feature hundreds, maybe thousands,
of strategically placed sensors. These devices would record
everything from air pressure and temperature to microbial
content, and the data would be relayed instantly to the laptops
of people who can make decisions based on what they are seeing. The newly developed plug and play Waggle platform is the
system on a chip that could enable this to happen.

METROPOLIS - The Future of Autonomous
Personal Air Transport

The EU “Framework Programmes for Research and Technological Development” (FP7) programme has contributed nearly
600k € to the interdisciplinary research programme METROPOLIS from NLR, DLR, TU-Delft, ENAC and SSEP. It shows how
a city might look like in the future, in which personal flying cars
play an important role. METROPOLIS is a European FP7 project
in which various elements of personal air transport are studied,
like safety, collision avoidance, capacity and efficiency. Four
modes of operation are studied and presented.
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A comprehensive view on scouting
methodology

TOPICS/TECHNOLOGY ADVANCEMENTS

1

SCOUTING

PROCESSING STEPS
Qualitative filtering of topics/technology
advancements based on a wide range of
sources
OUTPUT
Comprehensive list of topics/technology
advancements

2

PROCESSING STEPS
Expert identification, filtering and clustering of
topics/technology advancements to create trends
based on pre-defined criteria

ANALYTICAL CLUSTERING

OUTPUT
Top trends of the selected time period

3

MATCHING TO ACTION LINES



PROCESSING STEPS
Further analysis to match trends with EIT Digital with
respect to social and economic impact and time to
market.
OUTPUT
Trends and technologies assessed for their relevance
to EIT Digital.1

Further each trend is assessed for their relevance to 2 other Action Lines other then the originating Action Line.
This analysis is based on the most relevant relationships and therefore focused on the 2 most important.

1
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Scouting – Expert search and quality
sources for innovation insights

PRIMARY MARKET RESEARCH
What do industry and innovation hubs’
thought leaders identify as the most relevant
future technology topics?

SECONDARY MARKET RESEARCH
What are the most important developments
and research areas in the next years?

VENTURE CAPITAL & INCUBATOR ACTIVITIES
What are the hot topics from VC’s and
incubator’s perspectives?

R&D AND UNIVERSITY DATABASES
Which technology advancements could be
relevant from existing across R&D Centres
and Scientific Communities in Universities.

  
Comprehensive list of emerging
Topics/Technology Advancements
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Selection – Expert Assessment by
Foresight and Innovation Responsible
DATA GATHERING

INTERPRETATION

UTILISATION

Collection of data scouted in defined search fields (Action Line)

Pre-selection of topics by foresight responsible, filtering out
mismatches, double entries and
ensuring general fit to EIT Digital
Action Lines

Utilisation of short-list of selected
topics for second step of

Screening of existing data in
scouting database (collected in
2013 only) and pre-matching with
search fields (Action Lines) where
applicable

○ Categorisation
○ Clustering
○ Assessment

Face-to-face review discussions
with experts in the selected
innovation fields, verification of
fit and relevance for the KIC, final
selection

Evaluation Criteria of Related Technology
Developments
Technology Need for Awareness: Qualitative Rating
LOW
No direct business potential from
the technology, but could possibly
generate indirect potentials e.g.
brand, marketing, customer loyalty

medium

high

HIGH
EIT ICT Labs can leverage the technology to significantly cut costs or
grow new revenue streams

MEDIUM
The technology brings moderate
productivity gains or minor additional revenue streams

Technology Time scale for maturity

low

0–3 Years

3–5 Years

5+ Years

Classification of the technology according to the three clusters: current areas of action; mid-term strategic topics and watch-list of future developments

0–3 YEARS
Technology is already market ready
or the product concepts are in a
very mature stage.
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3–5 YEARS
Early stage product concepts or
mature applied research including
rising market demand

5+ YEARS
Early stage or basic market
research for trigger technologies with an adoption in the next
decade
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Evaluation Criteria of Trend Impact
low

medium

high

Trend Social Impact: Qualitative Rating
LOW
No direct social impact of due to
technology advancements – mainly advantages for the ICT providers

MEDIUM
Transparent social impact with
technology advancements or
enabling services without direct
customer interaction

HIGH
High direct social impact with
significantly improved direct services or new classes of services or
devices

Trend Economic Impact: Qualitative Rating
LOW
Mainly low efficiency savings or
low economic implications due
to forced adoptions e.g. service
market demands, or regulatory
implications

MEDIUM
Moderate economic implications
due to efficiency improvements or
minor revenue opportunities

HIGH
Significant possible cost savings
or enablement of new revenue
streams and growth potential

Trend Impact on ICT Industry: Qualitative Rating
LOW
Low direct Telco impact, but with
indirect implications on the business or services driven by device
vendors or infrastructure providers

MEDIUM
Moderate or indirect opportunities
for Telcos with internal efficiency,
productivity gains or technology
advancements

HIGH
Major and significant change in Telco business in terms of technology,
and new services financials or
efficiency gains

Matching EIT ICT Labs’ Action Lines with
trends for a clear picture of action
EIT DIGITAL
ACTION LINES

RELATED ACTIVITIES
Is there any specific development
around this trend that matches the AL?

RELATED INDUSTRIES AND FIELDS
Which industries and areas
does this trend touch? How
relevant is this?
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POTENTIAL IMPACT
How will this trend change
the AL? When will this
change occur?
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