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EXECUTIVE SUMMARY
This report presents a comparative analysis between the EU and China, in terms of their respective
Future Internet ecosystems, making an analysis of investments, highlighting the existing conditions
found in each region, existing opportunities, main actors and characteristics and areas for growth.
Europe and China are global champions in research, development, and deployment of the Future
Internet. Companies from both regions dominate the market for mobile infrastructure equipment. In
this context, the first section highlights the main actors and characteristics within the European 5G and
IoT landscapes for potential research opportunities with China, as well as the standardisation status and
collaboration perspectives.
The ICT (Information and Communication Technologies) sector represents 4.8% of the European
economy and generates 25% of total business expenditure in Research and Development and 50% of all
European productivity growth. In Europe, research in ICT is performed by academics and by industrial
companies (investing 10 to 20% of their turnover into R&D). With regards to other countries, EU
innovation performance continues to increase. Globally, the EU is catching up with Canada and the
US, and China shows the fastest progress among international competitors.
The report then presents the Horizon 2020 research program, the EU’s largest R&I programme with €80
billions of funding over a seven-year period (2014-2020) along with the Future Internet ecosystem in
Europe. One of H2020's pillars includes the Leadership in enabling & industrial technologies (LEITs)
programme, which specifically includes ICT, answering Europe's need to maintain a strong expertise in
key technology value chains and to move quicker from research excellence to the market.
Then the 5G European ecosystem is described, through the presentation of the 5G-PPP, implemented
by the 5G-IA, the voice of the EU industry for 5G development and evolution. Projects funded under
the umbrella as well as initiatives of the 5G-PPP are also presented. With regards to IoT, the report
presents various initiatives such as the AIOTI, the IoT forum, as well as the Digital Single Market
strategy, which underlines the need to foster interoperability for IoT for wider outreach.
In terms of comparison with China, the report highlights that Europe’s research and innovation
performances needs to be boosted to master the many challenges ahead and keep its place in a
fast-changing world. Being at the forefront of technological advances in areas related to the Future
Internet, Europe and China are playing particularly important roles in the global standardisation process.
While both parties are deeply involved in the global standardisation process through their participation
in all relevant standardisation bodies and initiatives, the centralisation of power in China enables fast
decisions for or against a particular technology as well as effective implementation, with NB-IoT
being a prominent example – and shows that China now embraces global standards and influences their
definition through active participation of government and industry in relevant standardisation bodies
and initiatives.
Is it also explained that in the domain of IoT considerable work in terms of coordination and
harmonisation remains to be done, not only between Europe and China but on a global scale, with
security and privacy, semantic interoperability, and radio spectrum allocations being prominent
examples – and, to further increase the level of harmonisation of standards between Europe and China,
an open and transparent exchange of information through mutual participation in research and
standardisation activities would be beneficial.
Then the report describes the policy context, regulations and financial incentives for ICT R&I in Europe
for Future Internet and ICT ecosystem and explains that Europe needs to innovate faster and better
and to that end, adopting a mission-oriented perspective would help to leverage the potential of
the whole innovation cycle, starting from ideas and investment to the implementation, innovation and
© EXCITING Consortium 2016-2018
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diffusion. The evaluation of results obtained in H2020 so far, has shown the difficulties endured by the
EU and policy-making bodies for creating appropriate and integrated responses, which might result in a
widespread loss of confidence among citizens. As a conclusion to this section, it is noted that there are
identifiable similarities between the EU and China with regard to the policy context and support for ICT
R&I. Both have ambitious plans and strategies, have made funding available for R&I, including for the
ICT sector (although values are not as transparent in China as they are in Europe) and both invest in
R&D and the education offer to increase capacity in the ICT sector.
Finally, the last section describes the opportunities and obstacles in EU/China cooperation in the fields
of IoT and 5G. It starts by studying cultural differences, highlighting for example that the difference of
society and of the notion of hierarchy can create some misunderstandings about different aspects of
realisation of a project.
In terms of market opportunities, the Chinese market offers the largest revenue opportunity for mobile
operators and is the largest machine-to-machine (M2M) market in the world. The Chinese are applying
IoT solutions in several sectors such as transportation, energy, retail, consumer goods and agriculture.
But in spite of its openness and the wide range of opportunities available for AI companies, both
national and foreign, Chinese policy and consumers may be complicated to understand. Thus, if
European companies want to fully explore the Chinese market potential, they should look for partners
who are already established.
The Chinese market offers very good opportunities for Future Internet applications. It greatly
benefits from economies of scale but as well from the heavy intervention of the government to push the
industries growth and be world leaders. European companies who are not yet in the Chinese market
should explore it with caution, not only is very dynamic and demanding, but it requires a constant
awareness of new incentives and rules that the government issues.

© EXCITING Consortium 2016-2018
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1 INTRODUCTION
1.1 Objectives
Task 2.4 in the EXCITING project focuses on a comparative analysis of the EU and China research
ecosystems and more precisely on the Future Internet ecosystem. It includes:
•
•

•

a systematic review of the European Future Internet ecosystem, especially related to IoT and
5G research and innovation practices, with a focus on the existing research models,
a review related to IoT, 5G and standardisation practices, matching topics identified when
assessing the Chinese research and innovation ecosystem (D2.1: Report on Future Internet
research and innovation policies and ecosystems in China), and
an analysis of key Chinese national projects developed in Task 2.2 (D2.2: Report on Chinese
projects for future collaboration).

This report constitutes Deliverable D2.4 of the EXCITING project: “EU-China comparative analysis on
the Future Internet Ecosystem”. It is the result of the work carried out in WP2 under Task 2.4, which
presents the final comparative analysis between EU and China in terms of their respective Future
Internet ecosystems, making an analysis of investments, highlighting the existing conditions found in
each region, existing opportunities, main actors and characteristics and areas for growth.
The work requires a good understanding of both the Chinese and European models for research support,
standardisation support, and lead market introduction. This analysis includes the exploration the most
favourable conditions for research on Future Internet, the nature and extent of investments and policy
for investment, business and market opportunities, and areas for growth, mainly at the technological
level (e.g. IoT and 5G) but also in terms of regulations, business opportunities, etc.
Information has been collected from official EC documentation and several other relevant reports,
newsletters, event presentations and minutes (such as the 4th Global 5G Event in Seoul), but also by
participating in Working Groups (e.g.: the 5G-IA Trials WG), from the webinars organised within the
EXCITING project, the EXCITING white paper on 5G & IoT Standardisation, and through discussion
with our Advisory Group members.

1.2 Structure of the report
In this document, aiming at making a comparative analysis on EU-China Future Internet ecosystems,
we tackle the main aspects involved in this objective:
•

The future Internet, ICT and R&I ecosystems in Europe, detailing the European conditions
regarding the general landscape of the R&I European ecosystem, the Future Internet and more
specifically 5G, IoT and the standardisation status and progress in those areas. We then compare
EU and China, based on the Deliverable D2.1, assessing the Chinese research and innovation
ecosystems.

•

The policy context and support in Europe with respect to the Future Internet and ICT ecosystem,
studying the public policies, regulations and financial incentives, support schemes and Initiatives
and the capacity building for ICT R&I international cooperation in Europe. We end this section
with a comparative analysis between EU and China.

•

We finally conclude with the opportunities and obstacles in the Future Internet and ICT R&I
development, covering the main cultural differences between the EU and China and in terms of
usage, business and technical opportunities and challenges to consider while willing to work on
cooperation between the two regions.

© EXCITING Consortium 2016-2018
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2 FUTURE INTERNET, ICT AND R&I ECOSYSTEMS IN EUROPE
Europe and China are global champions in research, development and deployment of the Future Internet.
Companies from both regions dominate the market for mobile infrastructure equipment (e.g.: Ericsson
and Nokia had in 2017 a combined market share of 50% and in China, Huawei and ZTE, held 41% 1).
China held about 10% of the IPRs in radio access, modulation and core networking 2.
This section highlights the main actors and characteristics within the European 5G and IoT landscapes
for potential research opportunities with China, as well as the standardisation status and collaboration
perspectives.

2.1 Status in Europe
2.1.1 Europe’s R&I Ecosystem
The ICT sector represents 4.8% of the European economy. It generates 25% of total business
expenditure in Research and Development (R&D) and 50% of all European productivity growth. In
Europe, research in ICT is performed, on one hand, by academics, funded privately by industry or
publicly through regional, national or European funds (Research and Innovation Actions within the
European Commission’s H2020 Framework Programme) and, on the other hand, by industrial
companies (investing 10 to 20% of their turnover into R&D 3).
The European Innovation Scoreboard (EIS) 4 provides a comparative analysis of innovation performance
in EU countries, other European countries, and regional neighbours. It assesses relative strengths and
weaknesses of national innovation systems and helps countries identify areas they need to address. The
Regional Innovation Scoreboard is its regional extension, assessing the innovation performance of
European regions based on a limited number of indicators. The 2017 EIS revealed that EU innovation
performance continues to increase, especially due to improvements in human resources (ICT training
skills are often mentioned), the innovation-friendly environment, own-resource investments, and
attractive research systems (including international scientific co-publications). Globally, the EU is
catching up with Canada and the US, and China shows the fastest progress among international
competitors.
Horizon 2020 (H2020) is the EU’s largest R&I programme with €80 billion of funding over a sevenyear period (2014-2020) 5. This programme supports the implementation of the Innovation Union, which

1

Telecom Lead, "Huawei gains in mobile infrastructure market as Ericsson, Nokia lost share" 13/03/2018. Available at
www.telecomlead.com/telecom-statistics/ericsson-closes-the-gap-in-mobile-infrastructure-market-share-with-huawei-82888.
2

E. Lee, "Telecom Services, The Geopolitics of 5G and IoT" Jefferies, 2017

3

This R&I investment is lower for telecommunications operators.

4

The global report is available at file:///D:/Downloads/170727_EIS2017.pdf

5

https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls_en

© EXCITING Consortium 2016-2018
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is the EU’s strategy to create an innovation-friendly environment to facilitate the transformation of ideas
into products and services 6.
H2020 is structured into three main pillars: Excellent Science, Societal Challenges, and Industrial
Leadership. The Industrial Leadership pillar includes the Leadership in Enabling & Industrial
Technologies (LEIT) programme, which specifically includes ICT (and has approximately €13.5 billion
of funding, 17.6% of the total budget) 7). H2020 also has two specific objectives, focusing on spreading
excellence and widening participation, and science with - and for - society.
On 27 October 2017, the European Commission presented the final Work Programme for Horizon 2020,
covering the budgetary years 2018, 2019 and 2020 and representing an investment of around €30 billion.
Research and Innovation activities on generic ICT technologies, either driven by industrial roadmaps or
through a bottom-up approach, can be found in all priorities, from 'Excellence Science' to 'Industrial
Leadership', to 'Societal Challenges' 8, and are more specifically present in the LEIT part of the Work
Programme, under the section 'Information and Communication Technologies'.
The first ICT-LEIT Work Programme provided a balanced response to the main challenges faced by
Europe in, firstly, the need to maintain a strong expertise in key technology value chains and, secondly,
the necessity to move quicker from research excellence to the market.
It combines a strong support to industrial roadmaps with new mechanisms to encourage disruptive
innovation. The former will reinforce a medium- to long-term commitment to industrial strategies and
provide continuity and stability. The latter will offer flexibility and openness and will help develop
dynamic ecosystems in which innovators can operate. Both strands require the involvement of new
actors, on one hand to exploit and leverage new technologies and, on the other, to initiate and drive
change.
Six main activity lines have been identified in the ICT-LEIT part of the Work Programme:
• A new generation of components and systems
• Advanced Computing
• Future Internet
• Content technologies and information management
• Robotics
• Micro- and nano-electronic technologies, Photonics
In addition, the Work Programme features several cross-cutting topics addressing cyber-security, IoT
and research on a Human-centric Digital Age. All activities are complemented with support to
innovation and take-up, a dedicated action for SMEs, as well as international cooperation support.
The topics under ICT cover 5G, Next Generation Internet and more. The international dimension of ICT
activities is reinforced through joint calls such as the dedicated twinning activities on 5G with China,
including this present EXCITING project.
The 2018-2020 Work Programme focuses efforts on fewer topics with bigger budgets, directly
supporting the Commission's political priorities, which includes "digitising and transforming European
industry and services" for a total budget of €1.7 billion.

6

http://ec.europa.eu/research/innovation-union/index.cfm

7 Factsheet: Horizon 2020 budget. European Commission.
http://ec.europa.eu/research/horizon2020/pdf/press/fact_sheet_on_horizon2020_budget.pdf
8

https://ec.europa.eu/programmes/horizon2020/en/area/ict-research-innovation
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The Commission is working on its proposal for Horizon Europe, the Framework Programme that will
succeed Horizon 2020. Horizon Europe, with a budget of €97.9 billion, is the biggest ever research and
innovation funding programme.

2.1.2 The Future Internet status in Europe
In 2007, the European Commission launched the Future Internet Research and Experimentation (FIRE)
initiative. It grew as a unique Research and Innovation platform that offered researchers, industry and
SMEs the capability to experiment with and develop advanced network technologies, IoT and cloud
infrastructures, applications and tools. By building on cutting-edge European facilities offering unique
capabilities, FIRE offered the whole Future Internet community (Net Futures including R&D players in
5G PPP, IoT, FI-PPP, cloud and related communities such as cyber physical systems, big data, ENoLL
and EIT Digital 9) opportunities to accelerate the time-to-market for technologies and reduce testing
costs.
Various Coordination and Support Actions (CSAs) were funded by the EC over the years in the context
of FIRE, such as FIREWorks (2008-2010), FIRESTATION (2010-2013), AmpliFIRE (2013–2015) and
the recent FIRE+ Study, leading the community through strategic analysis and community activities, in
particular via the setting-up of the FIRE Architecture Board and then FIRE Board, and the extended
FIRE Forum.
AmpliFIRE’s strategy and roadmap identified the FIRE+, and later NGI (Next Generation Internet),
needs for advanced networking experimentation and the need to move towards a large-scale federated
platform where experimentation can be offered as a service to a variety of potential experimenters 10.
In 2010, in parallel to FIRE, the Future Internet Public-Private Partnership (FI-PPP) started
implementing an industry-led research programme aiming to support service providers and SMEs
innovating in new products and services building on Future Internet technologies. Through projects such
as INFINITY and XIFI, the FI-PPP created the capacity to run large-scale trials building on the European
deployment of instances of the common FIWARE platform. Through FI-LINKS, and more recently FIGlobal, the adoption of FIWARE was promoted globally, creating connections with Future Internet
initiatives worldwide.
The NGI initiative, launched in 2016 by the European Commission, is part of the Digital Single Market
strategy and aims to shape the future internet as an interoperable platform ecosystem that embodies the
values that Europe holds dear: openness, inclusivity, transparency, privacy, cooperation, and protection
of data. The NGI is dedicated to building a Human Internet creating an Internet that respects human and
societal values, privacy, participation and diversity, and offers new functionalities to support people’s
real needs and address global sustainability challenges. This ambitious vision requires the involvement
of the best Internet researchers and innovators to address technological opportunities arising from crosslinks and advances in research fields ranging from network infrastructures to platforms, and application
domains to social innovation.
Thought the NGI initiative, the EC is fostering a vibrant Open Internet movement that links research,
policy, and society.

9

For more information, see https://eit.europa.eu/eit-community/eit-digital

10 cf. white paper "FIRE vision strategy and roadmap towards 2020", available at www.ict-fire.eu/wpcontent/uploads/AmpliFIRE_White_Paper_-_FIRE_Vision__Strategy_and_Roadmap_Towards_2020.pdf
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2.1.3 The 5G ecosystem
2.1.3.1 The 5G PPP
The 5G Public Private Partnership (5G PPP: https://5g-ppp.eu/) is the 5G collaborative research
programme established under the umbrella of the European Commission’s Horizon 2020 Programme.
It is a €1.4 billion joint initiative between the EU Commission for the public side, and the 5G
Infrastructure Association (5G-IA: https://5g-ppp.eu/5g-infrastructure-association/) representing the
private side with a wide range of stakeholders including equipment manufacturers, telecommunication
and satellite operators, vertical industries, SMEs, universities and research institutes.
The 5G PPP aims at fostering industry-driven research, monitored by business-related, technological
performance and societal KPIs. Its objective is to deliver solutions, architectures, technologies and
standards for ubiquitous next-generation communication infrastructure (see Figure 1, below). The 5G
PPP's vision for the coming ten years is that telecom and IT will be integrated towards a common very
high capacity ubiquitous infrastructure, with converging capabilities for both fixed and mobile accesses.

Figure 1 - The 5G PPP's vision for the coming ten years

Its challenge is to secure Europe’s leadership in the areas where Europe is strong or where there is
potential for creating new markets such as smart cities, e-health, intelligent transport, education or
entertainment & media. The 21 projects selected in its second phase of the 5G PPP were launched in
Brussels in June 2017 (see Figure 2). The first Phase 3 projects selected focused on establishing the
foundations for large-scale pilot trials in various vertical industry sectors. The next call with a deadline
in November 2018 will call for those trials to be implemented.
The international liaison and discussions are a critical part of positioning the European 5G initiative on
the global stage. An “international stream” has been created within the “Trials WG”, to investigate the
opportunities of international trials or cooperation between European and non-European trials to happen.
The 5G-IA is regularly in touch with its counterparts on other continents.

© EXCITING Consortium 2016-2018
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Figure 2 - 5G PPP Projects Phase 2 projects (224 Partners)

Within the 5G PPP there are several cross-project Working Groups (WGs) where the work of multiple
projects can converge into identifying the shared issues and developing a supported programme-level
position on technical and strategic items. The currently active WGs have their origins in both 5G-IA
activities and from decisions on needs by the 5G PPP projects themselves, as we can see in the following
figures Figure 3 and Figure 4).
Some of the WGs are more connected to international activities, which are:
•

•

•

The pre-standardisation WG: willing to identify standardisation and regulatory bodies to align
with (e.g. ETSI, 3GPP, IEEE and other relevant standards bodies, & ITU-R and WRC), to
develop a roadmap of relevant standardisation and regulatory topics for 5G (evaluate existing
roadmaps at international level; propose own roadmap for 5G being aligned at international
level), to influencing pre-standardisation on 5G and related R&D…
The spectrum WG: to promote research results in the spectrum area obtained by 5G PPP/H2020
projects as well as relevant FP7 projects, setting up a dialogue between 5G PPP projects
concerning potential synergies and common interests across projects in spectrum related issues,
pursue the convergence of results on spectrum topics from the different projects to maximise
the achievable outcome towards relevant technical bodies, establish a knowledge base from
European and other Global project results concerning advances in spectrum research, liaise with
spectrum groups or entities in regulatory bodies and industry associations, work for improved
understanding of collaborative spectrum research importance
The Trials WG, whose objectives are: to develop the European Trial Roadmap based on the 5G
Manifesto, to facilitate the involvement of verticals in the trials roadmap, to discuss and define
business principles underpinning the economic viability of trials, to consider and coordinate the
activity on trials with other relevant initiatives at international level (e.g. proposal from China
Mobile), to investigate and propose how to link trials to Horizon 2020 5G PPP Phase 3 in order
to get funding for parts of the overall trial roadmap. One of the expected outcomes is to get
feedbacks on trial proposals from international counterparts (e.g. from China).
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•

The IMT-2020 Evaluation Group: ITU-R WP5D launched an evaluation process for Radio
Interface Technologies (RITs), to be submitted by SDOs (Standards Developing Organisations)
to ITU-R to be recognised as member of the IMT family of systems for mobile and wireless
communications. In addition to the self-evaluation by SDOs ITU-R is looking for independent
second opinions by independent Evaluation Groups. The final evaluation report is due in
February 2020. The 5G PPP Evaluation Group is one of the 11 globally registered groups.

In September 2015, the 5G PPP and the IMT-2020 Promotion Group signed a MoU for ongoing
cooperation and collaboration in 5G between EU and China, setting up a foundation to facilitate globally
unified 5G standardisation as well as the development of 5G industry and applications. The MoU
specifically sets forth the agreement to share information on basic system concepts for 5G, frequency
spectrum to support the global regulatory process and preparation of future global 5G standards by
identification of common interest and consensus building.
2.1.3.2 The 5G-IA
As mentioned in the Figure 3, in the 5G PPP, the 5G Infrastructure Association (5G IA) represents the
private side and the European Commission the public side. The 5G IA is committed to the advancement
of 5G in Europe and to building global consensus on 5G. To this aim, the Association brings together a
global industry community of telecoms & digital actors, such as operators, manufacturers, research
institutes, universities, verticals and SMEs. The 5G IA carries out a wide range of activities in strategic
areas including standardisation, frequency spectrum, R&D projects, technology skills, collaboration
with key vertical industry sectors, notably for the development of trials, and international cooperation.
The Trials WG of the 5G-IA has supported and coordinated the elaboration of "5G Pan-European Trials
Roadmap Version 3.0", expanding the work initiated by the Industry and the European Commission
(EC) in the context of the 5G Manifesto 11 and of the 5G Action Plan (5GAP) 12. This document has been
produced for public release at the 5th Global 5G Event 13 and addresses the 5G Pan-European Trials
Roadmap and its implementation. It extends the Roadmap Version 2.0 14 made public at the 4th Global
5G Event 15 and highlighted during MWC 2018 16.
In May 2017, the leading 5G visionary global organisations from the world’s regions welcomed
Telebrasil – Projeto “5G Brasil” as a party to the Multilateral MoU for the “Global 5G Event” with the
5G-IA (Europe) as well as, 5G Forum (Korea), 5G Americas (Americas), IMT-2020 (5G) Promotion
Group (China) and the Fifth-Generation Mobile Communications Promotion Forum (5GMF, Japan).
The MoU signed during the 3rd Global 5G Event in Tokyo, Japan, was announced in October 2015, and
pledged to cooperate in organising a series of bi-annual “Global 5G Events” in the interest of efficiency
and building global consensus on 5G.

11

http://ec.europa.eu/newsroom/dae/document.cfm?action=display&doc_id=16579

12

http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=17131

13

on 16-17.05.18 in Austin - http://5gnewhorizons.com/home/

14

https://5g-ppp.eu/wp-content/uploads/2017/05/5GInfraPPP_TrialsWG_Roadmap_Version2.0.pdf

15

4th G5GE on 22-24.11.17 in Seoul - https://www.4th-g5ge.org/

16

https://5g-ppp.eu/wp-content/uploads/2018/02/flyer-trials-roadmap-MWC18_v0.1.pdf
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Figure 3 – 5G PPP Governance model with 5G-IA representing the private side and the EC for the public side
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Figure 4 - 5G-IA/5G PPP and NetWorld 2020 Working Groups & Activities
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2.1.4 The IoT ecosystem
For the past six years, the European Commission has been actively cooperating with the industry and
various organisations as well as with EU Member States and third countries to release the potential of
the IoT technology.
2.1.4.1 Europe's IoT Policy
In the last two years the European Commission put in place a set of policy actions to accelerate the
adoption of IoT and to release its potential for the benefit of European citizens and businesses.
In March 2015 the European Commission launched the Alliance for Internet of Things Innovation
(AIOTI) to support the creation of an innovative and industry-driven European IoT ecosystem, working
closely with all IoT stakeholders towards the establishment of a competitive European IoT market and
the creation of new business models.
In May 2015 the Digital Single Market (DSM) Strategy was adopted, contributing to the further
acceleration of the IoT developments. This strategy underlines the need to foster interoperability for IoT
for wider outreach.
The European Commission published in April 2016 the document: "Advancing the Internet of Things
in Europe". This European Commission staff working document is part of the "Digitising European
Industry (DEI)" initiative and specifies the EU's IoT vision which is based on three pillars:
•
•
•

a thriving IoT ecosystem;
a human-centred IoT approach;
a single market for IoT.

Challenges for the IoT concern the capacity to handle a large diversity and very large volumes of
connected devices, the need to securely identify them and allow them to be plugged into IoT systems.
In this context, interoperability is crucial with an IoT numbering space for a universal object
identification that goes beyond geographical limits, and an open system for object identification and
authentication.
The "European data economy" initiative launched in January 2017 proposes policy and legal solutions
concerning the free flow of data across national borders in the EU and liability issues in complex
environments such as the IoT one. The European Commission published a staff working document on
liability for emerging digital technologies, offering a first mapping of liability challenges in the context
of emerging digital technologies, including IoT.
In addition to the policy initiatives, the EU has set up concrete IoT research and innovation objectives 17
in the ongoing Horizon 2020 Programme.
2.1.4.2 The IoT Forum
On 19th June 2013 the IoT Forum - Internet of Things International Forum - was founded in Helsinki
during the international IoT Week, by 14 founding organisations, from 8 different countries and 3
continents. The forum is backed by the European Commission and the founding organisations. The IoTi FP7 project, led by the Centre for Communication Systems Research at the University of Surrey,
provided the incubation of the IoT Forum.
The mission of the IoT Forum is to support a collaborative environment between industries, researchers
and policy makers, and drive programmes for the adoption of the Internet of Things in existing and new
17

See https://ec.europa.eu/digital-single-market/en/research-innovation-iot
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markets to create an economic and societal sustainable future by harnessing the disruptiveness of the
Internet of Things.
To address industry needs, the IoT Forum initiates and drives all activities necessary to ensure a growth
of the IoT market, technology, related products and applications as well as education and policies.
The first GIoTS (Global Internet of Things Summit) in 2017 was supported by the IoT Week of the IoT
Forum, the IPv6 Forum, the IEEE 5G subcommittee, the IEEE SDN-NFV subcommittee as well as the
IEEE Big Data TC.
The participants to the IoT Week 2017 conference in Geneva adopted by acclamation the International
Declaration on the Internet of Things for Sustainable Development. It presents a vision and a strategy
for leveraging the Internet of Things to support the achievement of the 17 Sustainable Development
Goals adopted by the UN and the international community. It intends to pave the way to a closer
collaboration between the international community of experts and researchers in the Internet of Things
and the UN systems to turn sustainable development into a reality.
This Declaration has been prepared by the ITU and the IoT Forum through a 6-month process, including
open consultations. An editorial committee gathering the ITU and the IoT Forum studied all the ideas
and propositions, then submitted a draft Declaration to over 200 experts from the IoT community and
from the UN system. Based on the comments received and on feedbacks received from the dedicated
sessions on IoT and sustainable development organised during the conference, the final Declaration was
approved by acclamation at the end of the conference, in June 2017.
2.1.4.3 The AIOTI
The Alliance for Internet of Things Innovation (AIOTI) was initiated by the European Commission in
2015 and currently counts more than 190 members from industry and academia. AIOTI aims to create
and master sustainable innovative European IoT ecosystems in the global context to address the
challenges of IoT technology and applications deployment, which includes standardisation,
interoperability and policy issues, to accelerate sustainable economic development and growth in the
new emerging European and global digital markets.

2.1.4.4 oneM2M
To ensure the most efficient deployment of Machine-to-Machine (M2M) communications systems and
the IoT, the global initiative oneM2M (http://www.onem2m.org) was launched in 2012. Its main
objective is to develop technical specifications for a common M2M Service Layer that can be embedded
within various hardware and software to connect the wide range of devices worldwide with M2M
application servers. The 14 partners include six leading ICT SDOs, among them the European
Telecommunications Standards Institute (ETSI), the China Communications Standards Association
(CCSA) and various industry sectors representatives including Telematics and intelligent transportation,
Healthcare, Utilities, Industrial automation, and Smart homes.
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2.1.5 Standardisation
In Europe, ETSI produces standards for ICT which are globally applicable and adopted by many
countries worldwide. Being one of the principal members of 3GPP 18, its more than 25 Technical
Committees and Working Groups contribute to the definition of the global 5G standard.
On the IoT side, ETSI’s Technical Committee SmartM2M, develops specifications for requirements,
functional architecture, and interface descriptions for a standardised M2M platform. TC SmartM2M is
also addressing IoT standardisation gaps identified in European Commission Large Scale Pilot projects.
Within the AIOTI, Working Group 03 also identifies and makes recommendations to address existing
IoT standards, analyses gaps in standardisation, and develops strategies and use cases.
Several key IoT challenges and gaps identified by AIOTI and ETSI can be used to progress the EUChina common views by cooperating and solving several of these key IoT challenges and gaps (see
Table 1 below).
Domain

Gaps

IoT Architecture

•

Multiplicity of IoT High Level Architectures, platforms and discovery
mechanisms

Connectivity

•
•

Fragmentation of the standardisation landscape
Large number of heterogeneous & competing communications and
networking technologies

Integration /
Interoperability

•
•

Global-level standards (international vs. regional level)
Fragmentation due to competitive platforms and standards

Device /Sensor
Technology

•
•

Quality assurance and certification
Device modularity

Service and
applications

•

Data interoperability: lack of easy translation mechanisms between
different specific models. Need of a global and neutral data model.
Seamless inter-working between data systems
Interoperable processing rules: lack of definition for advanced analysis
and processing of sensor events and data to interpret the sensor data in
an identical manner across heterogeneous platforms
APIs to support application portability among devices/terminals
Specific solutions at the Service Layer to enable communications
between the platforms (e.g., plugins to oneM2M platform)

•

•
•
Applications
Management

•
•
•
•

Usability
Applications tailored to individual needs: evolution, flexibility of the
components
Harmonised Identification
Interoperability between IoT High Level Architectures, platforms and
discovery mechanisms

18 The essential responsibility for defining the global 5G standard lies with the 3rd Generation Partnership Project (3GPP).
Seven major (SDOs) from Europe, Asia, and North America are associated with the project.
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Domain

Gaps

Security / Privacy

•

•
•

Privacy and security issues can be a blocking factor for users' acceptance
and prevent large scale deployments. Security and privacy are addressed
on an isolated basis for part of the applications
Lack of highly secure and trusted environments
Liability for data privacy

Deployment

•
•

Safety
Deployment tools

Regulation

•

Regulations for frequency harmonisation and usage

Business

•
•

Collaboration between vertical domains, siloed applications
Lack of a reference for business cases and value chain model to guide
choices for deployment
Lack of knowledge about potentialities of IoT among decision makers,
users

•
Societal

•
•
•

Green Technologies
Ethics. Transparency and choice for citizens
Not everything should be smart

Table 1: Key IoT challenges and gaps, based on ETSI 19 and AIOTI studies

A major contributor to standardisation in the 5G domain in Europe is the 5G PPP. Other initiatives that
are focusing on the promotion of 5G more globally are the 5G Automotive Association (5GAA) and the
5G Alliance for Connected Industries and Automation (5G-ACIA). The 5GAA has been established to
connect the telecommunication industry and vehicle manufacturers to develop end-to-end solutions for
future mobility and transport services. The 5G-ACIA has been established to serve as the central and
global forum for addressing, discussing, and evaluating relevant technical, regulatory, and business
aspects with respect to 5G for the industrial domain.
Several committees, task- and working- groups are also active within and between the major
standardisation and regulatory bodies such as 3GPP, BBF, ETSI, IEEE, ITU-T as well as many fora and
IoT research and promotion initiatives, such as AIOTI, IoT Forum and IIC, as well as 5G research and
promotion initiatives.

2.2 Comparison EU-China
Europe has world-class researchers, entrepreneurs and companies, and the unique strength of its values,
creativity and diversity, but its research and innovation performance needs to be boosted to master the
many challenges ahead and keep its place in a fast-changing world.

19

ETSI, "SmartM2M - IoT LSP use cases and standards gaps, ETSI TR 103 376 v1.1.1", ETSI, 2016
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In the IoT domain, China has increasingly engaged in international standardisation bodies during the
past years and made numerous contributions that were eventually adopted as global standards 20.
Being at the forefront of technological advances in areas related to the Future Internet, Europe and China
are playing particularly important roles in the global standardisation process. While both parties are
deeply involved in the global standardisation process through their participation in all relevant
standardisation bodies and initiatives, the centralisation of power in China enables fast decisions for or
against a particular technology as well as effective implementation, with NB-IoT being a prominent
example. In what appears to be a departure from the past strategy of defining distinctively local
standards, China now embraces global standards and influences their definition through active
participation of government and industry in relevant standardisation bodies and initiatives.
To foster collaboration, both parties established the EU-China IoT Advisory Group in 2011. A report
published by the Group in 2016 21 listed a number of cooperation items, including standardisation.
In 2016, the Government of China established the Alliance of Industrial Internet (AII) with the
objectives to accelerate the development of the industrial Internet and facilitate its applications; to gather
industrial power at home and abroad; to establish a public platform for improving collaboration in
administration, industry, academy, research and application; and to conduct joint research. The AII is
an open, cross-sector, non-profit and social organisation formed by Chinese and foreign enterprises,
government-affiliated institutions, social organisations, institutions of higher learning, scientific
research institutes and centres related to the sector of industrial Internet on the basis of free will, equality,
mutual benefit and cooperation. About 7% of its more than 400 members are foreign companies. An
MoU between AII and AIOTI, facilitated and encouraged by EXCITING, is currently awaiting
imminent signature.
In the domain of IoT, considerable work in terms of coordination and harmonisation remains to be done,
not only between Europe and China but on a global scale, with security and privacy, semantic
interoperability, and radio spectrum allocations being prominent examples.
To further increase the level of harmonisation of standards between Europe and China, an open and
transparent exchange of information through mutual participation in research and standardisation
activities would be beneficial.
As far as openness and transparency on the research side are concerned, improvements have been made
over the past years. However, certain limitations still exist concerning the participation of non-Chinese
companies in Chinese 5G initiatives and the participation of non-EU companies in EU 5G initiatives
which leaves room for improvement.
While both the EU and China have their dedicated 5G research initiatives and promotion groups as well
as deployment plans and technology roadmaps, they appear to adopt the same concept of a unified 5G
core standard, a set of clearly defined KPIs plus a number of key technologies for connectivity. Through
the collaboration of both regions’ standardisation bodies in 3GPP, the exchange between their major 5G
technology initiatives and the global orientation of their major communication equipment
manufacturers, a considerable degree of harmonisation is being achieved. The same can be said with
respect to IoT where the world’s major SDOs are cooperating within oneM2M.

20

Examples are the international standard ITU-T Y.2068 on the functional framework and capabilities of the IoT led by
CAICT, and the approval of the ISO/ IEC 30141 project jointly promoted by the Wuxi IoT Industry Research Institute and
the China Electronics Standardization Institute.
21 China Academy of Information and Communication Technology (CAICT), European Commission – DG CONNECT, EUChina Joint White Paper on the Internet of Things, Hrsg., January 2016
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In September 2015, China and the European Union signed an Agreement on 5G to deepen their
collaboration research, standardisation, spectrum harmonisation, and the Internet of Things. The
objective of this Agreement was to ensure that China and Europe maintain an equivalent level of
industrial transparency between the two parties. Under the declaration, China and the EU aimed to reach
a consensus on the concept, basic functionalities, key technologies, and timeline for 5G.
In the past, the global standardisation process was sometimes hampered by national solo efforts,
typically to protect a certain market or gain dominance, which resulted in products never reaching
economies of scale, or making it to the market at all (well-known examples from China include TDSCDMA and WAPI). Under these conditions, harmonisation of standards between different SDOs was
subsequently considered a useful policy to pursue.
These days, however, parties involved in standardisation are rather trying to push their interests by
actively participating in, and contributing to, the work of the major SDOs. A number of leading global
manufacturers of communications equipment such as Huawei and ZTE originate from China, and the
“Chinese touch”, as some sources put it, is not any longer applied by defining dedicated local standards
but rather by introducing universal elements into 3GPP standards such as Huawei’s “Polar code”
technology for 5G channel coding.
Another practised approach is to occupy key positions within the SDO Technical Committees and
working groups, with 3GPP being one example 22. Harmonisation of standards developed by different
SDOs has therefore become less of an issue; instead, harmonisation has to be achieved within the
standardisation process. Of course, there may, and will, still be differences between regions/markets, for
instance in terms of implementation, development and deployment priorities, and technology choices.
Standards typically define many different options and thus leave many freedoms to implementers. The
harmonisation of interoperability processes with a view to achieving the highest possible level of
interoperability is therefore essential 23. A proven approach to achieve interoperability is through joint
trials, large pilots, and dedicated interop events (“plug-tests”).
The 5G standardisation process provides an example for different development priorities: Unlike the
3GPP which foresees the development of 5G for high-speed communications (enhanced Mobile
Broadband - eMBB) and the IoT (massive Machine Type Communications - mMTC) in different phases,
China advocates equal priorities for both application cases. Europe, with its focus on involving vertical
industries, including Industry 4.0, in the development process, appears to be more in line with China
here, targeting the deployment of full 5G (eMBB, mMTC, Ultra Reliable Low Latency Communication
- URLLC) by 2020.
Also, countries or regions may make different technology choices, which again cannot be addressed
through harmonisation measures for standards but for interoperability processes. Two examples of such
choices are shown below, focusing on the NB-IoT (Narrowband -IoT) and ITS (Intelligent Transport
Systems):
1. Following a decision of the MIIT in June 2017 all major Chinese operators are now deploying
NB-IoT for low-power, wide-area IoT services in the country 24. While NB-IoT has also been
adopted by major European operators, their counterparts in the United States mainly opted for
LTE-M. Although NB-IoT is currently not part of the 5G technology, 3GPP has a clear
migration path to integrate NB-IoT features into 5G in the next two to three years.

22

E. Lee, "Telecom Services, The Geopolitics of 5G and IoT", Jefferies Group LLC, 2017

23

The subject of interoperability harmonisation is addressed by a second whitepaper published by the EXCITING project.

24

B. Perez, China Mobile scrambles to catch up after supporting wrong 'internet of things' standard
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2. While field trials of both IEEE 802.11p-based DSRC (Dedicated Short-Range Communication)
and C-V2X (Cellular – Vehicle to everything) have been conducted in Shanghai and other cities,
the creation of a C-V2X WG in the IMT-2020 (5G) Promotion Group indicates a preference for
cellular solutions for future vehicular communication applications. In 2016, the China Academy
of Telecommunication Technology had advocated the adoption of LTE-V, a TD-LTE (timedivision LTE) based solution for V2X, and the MIIT named V2X one of the core scenarios for
5G in China. The same year, the MIIT approved the 5905-5925MHz frequency range for LTEV2X testing and research in China.
In January 2018, China’s National Development and Reform Commission (NDRC) issued a draft
Strategy for Innovation and Development of Intelligent Vehicles (“Draft Strategy”) for public comment.
The public consultation was closed on 20 January 2018; as of today, the results are not known. The
visions set out in the Draft Strategy include that 90% of the highways in China’s big cities will be
covered with LTE–V2X by 2020 and 5G by 2025.
Although primarily a matter of regulation, harmonisation of the radio spectrum across countries and
regions is of major importance. In the case of 5G, the only bands that have been commonly identified
for 5G use are the 3.4-3.6 GHz and 24.25-27.5 GHz bands. However, the Chinese Government is
supposed to free up the 3.6-4.2 GHz for future 5G allocation but has not yet made a final decision on
the availability of the upper band 25.
In the H2020 Call ICT-22, both EU and China defined a common priority for 3.5GHz and C-V2X, with
eMBB and connected cars. Through collaboration ("twinning") within the scope of this Call the
successful projects will contribute to match common standardisation. However, whereas China remains
focused on the hardware part 26 and on providing wide wireless access and high-speed broadband for
media mostly, the EU on its side wants to involve all verticals to create new applications using 5G.
Among the six leading ICT SDOs, ETSI and CCSA cover respectively Europe and China. The CCSA,
established in 2002 by the Chinese Ministry of Information Industry (MIIT), is the national unified
standardisation organisation in the field of ICT, thus embracing both 5G and IoT fields. It is a corporateonly association, including R&D institutes, design institutes, manufacturers, operators, universities and
other companies. Vertical markets considered of particular importance are Agriculture, Environmental
Protection, Public security, Smart Home, Smart Transportation, and E-Health.
There are also several organisations in China that are involved in the standardisation of Smart
Mobility/Intelligent Transport Systems and therefore have an interest in the specification and
development of 5G technology for these applications. Two prominent organisations are the Telematics
Industry Application Alliance (TIAA) and the China ITS Industry Alliance (C-ITS). On March 14, 2018,
the European Business Delegation of TIAA visited one of the member companies, Peugeot Société
Anonyme (PSA), the global automotive giant, and held a technical exchange at the PSA Europe
Research and Development Centre. PSA also invited the TIAA delegation to visit their closed Visual
Simulation Centre.

25

T. Tjelta, "Spectrum for 5G", in s 5G-IA presentation at EUCNC 2017, Oulu, 2017

26 The 3 main Chinese telecommunication companies China Mobile, China Unicom and Telecom China have announced
ambitious plans to deploy more than 10GB and 4.5GHz services
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3 POLICY CONTEXT AND SUPPORT IN EUROPE FI AND ICT
ECOSYSTEM
3.1 Status in Europe
3.1.1 Public policies for R&I
The complexity of the international arena demands strategic action based on foresight intelligence and
rapid adaptation to the unknown challenges embedded in society, economy and technology. As a
consequence, the Research and Innovation (R&I) policies will not only be built upon an analysis of the
context and trends, but information used for policy-making shall be able to anticipate and explore any
possible scenario and its differential variables. Thus, a forward-looking approach that includes a bottomup perspective together with flexibility in the response, are considered core characteristics to develop
future R&I policies 27.
According to various groups of experts supporting EU R&I policy-making, an uncertain and
increasingly instable environment requires a dramatic shift in the current policy-making process by
adopting a more holistic approach. Europe needs to innovate faster and better for which, adopting a
mission-oriented perspective would help to leverage the potential of the whole innovation cycle, starting
from ideas and investment to the implementation, innovation and diffusion 28, 29. This is especially
relevant now that the H2020 Framework Programme (FP) is in its final years and the elaboration of the
9th R&I FP is underway 30.
The evaluation of results obtained in H2020 so far, have shown the difficulties endured by the EU and
policy-making bodies for creating appropriate and integrated responses, which might result in a
widespread loss of confidence among citizens. This was aggravated due to the financial crisis that caused
R&I – a key driver of productivity, capacity building and economic growth – to stagnate, widening the
existing gap between Member States (MS).
To address this, the EU Research and Innovation Policy was reinvigorated by focusing on three strategic
priorities: Open Innovation, Open Science and Open to the World. These policy goals aimed at including
more actors in the innovation process, spreading knowledge and promoting international cooperation in
research, respectively. At the same time, the EU increased its financial support to the implementation of
this policy through H2020 funding 31.

European Commission (EC), DG for Research and Innovation, “Strategic Foresight in EU R&I Policy”
(2017)
27

28

EC, DG Research and Innovation (ESIR), “Towards a Mission-Oriented R&I Policy in the EU” (2017)

29

EC, DG R&I (High-Level Group), “LAB – FAB – APP Investing in the European future we want” (2017)

30

EC, DG Research and Innovation (RISE), “Mission-Oriented Research and Innovation Policy” (2018)

31

The Innovation Policy Platform: www.innovationpolicyplatform.org/content/european-union
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•

Open Innovation deals with involving experienced actors outside of academia and science in
the innovation process, allowing knowledge to circulate more freely and be put into the
development of products and services that can create new markets.

•

Open Science is about disseminating knowledge as soon as it becomes available using digital
and collaborative technology, rather than publishing it in scientific publications at a later stage.

•

Open to the World is about promoting international cooperation in the research community,
allowing the EU to access knowledge at a global scale, to recruit talent, to tackle global
challenges and to support the creation of business opportunities in emerging markets.

In fact, international participation and cooperation, particularly in H2020, is essential if the EU will
achieve its R&I goals and wider policy objectives. In one of its communications 32, the EC defined that
international cooperation activities under H2020 should contribute to: (1) strengthening the EU’s
excellence and attractiveness in R&I and its economic and industrial competitiveness; (2) tackling global
societal challenges; and, (3) supporting the EU’s external policies. 33
Another important aspect of the R&I policy was the emphasis placed on policy evaluation. Among
others, the EC introduced a mechanism to analyse Member States’ policy and reform efforts, assess
progress towards the 2020 R&I goals and issue, when appropriate, country-specific recommendations.
Through ERAC - European Research Area and Innovation Committee – Member States are also solicited
to contribute with advice on EU STI (Science, Technology and Innovation) policies.
As economies become more knowledge-based and intensive in intangible assets, R&I gains importance.
Actions directed to engage citizens in policy-making discussions are necessary, but it is the social
outcomes of the R&I and the extent of their impact, which will be the measures of their success 34. R&I
is crucial to anticipate and respond to the needs of society, in addition to boosting economic growth and
job opportunities, and support social prosperity. Therefore, the harmonious development of the EU relies
on its capability to formulate R&I policies that ensure economic growth reflects on social progress.

3.1.2 Regulations and financial incentives for ICT R&I
The EU has in place various programmes that provide financial support for R&DI, including in the ICT
area. The main programme in this context is Horizon 2020 (as detailed already in 2.1.1, page 10).
With regards to regulations and rules for participation, in general, H2020 is open to everyone. For
standard research projects, commonly a consortium of at least three organisations is mandatory,
established in an EU Member State (MS) or Associated Country (AC). For other programmes, it may
be possible to participate with a single entity established in an MS or AC. Furthermore, in general, legal
entities established in any country and international organisations may also participate in H2020. This

32 EC. Enhancing and focusing EU international cooperation in research and innovation: A strategic approach (COM (2012)
497). https://ec.europa.eu/research/iscp/pdf/policy/com_2012_497_communication_from_commission_to_inst_en.pdf
33

http://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/Factsheet_international_participation.pdf

34

EC, DG Research and Innovation, “The Economic Rationale for Public R&I Funding and its Impact” (2017)
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is possible due to agreements between the EU and individual countries, allowing for legal entities from
these countries to participate on equal grounds to those of the EU. Regarding funding rates, the standard
rate is 100% funding for all beneficiaries in Research and Innovation Action grants. For Innovation
Actions, which are typically "closer-to-market", the rate is commonly 70%, but may be 100% for nonprofit organisations. 35
As part of the EC’s Digital Single Market Strategy, the ICT Innovation in Horizon 2020 strategy is also
of relevance. This strategy focuses mainly on innovation and guaranteeing that the rapid changes taking
place around ICT lead to tangible benefits for EU citizens. 36 With regard to FI, 5G and IoT in Horizon
2020, there have been, and are, available various call topics (and sub-topics) that have addressed these
areas, as detailed in Table 2. It should be noted that these are considered the topics where FI, 5G and
IoT are most prominent.

Years

Number of topics (2014-2017)

Funding available

2014-2015 37

13 topics, including various sub-topics. One topic focusing
€492 million
on collaboration with Japan.

2016-2017 38

13 topics, including various sub-topics. Topics include
€269.7 million
collaboration with China, Brazil and Japan.

2018-2020 39

15 topics, including various sub-topics. Topics include
€361.7 million
collaboration with China, USA, Taiwan, Japan and Korea.
Table 2: Topics and funding available related to FI, 5G and IoT

Other financial incentives for R&I, although not necessarily dedicated to ICT, include the Cohesion
Fund, which aims to reduce economic and social disparities; the European Regional Development Fund,
which focuses on R&I to correct imbalances between EU regions; and the five European Structural and
Investment Funds 40, 41. EU R&I can also be funded through tender opportunities.
Considering the EU Research and Innovation Policy presented above (Open Innovation, Open Science
and Open to the World), there are regulations and financial incentives to be considered as well.

35

http://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/H2020_inBrief_EN_FinalBAT.pdf

36

https://ec.europa.eu/digital-single-market/en/ict-innovation-horizon-2020

37

http://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/main/h2020-wp1415-leit-ict_en.pdf

38

http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-leit-ict_en.pdf

39

http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-leit-ict_en.pdf

40

The European Structural and Investment Funds include: European regional development fund (ERDF), European social
fund (ESF), Cohesion fund (CF), European agricultural fund for rural development (EAFRD), and European maritime and
fisheries fund (EMFF). https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/fundingprogrammes-and-open-calls_en
41

https://ec.europa.eu/info/research-and-innovation/funding/funding-opportunities/funding-programmes-and-open-calls_en

© EXCITING Consortium 2016-2018

Page 27 of 28

D2.4: EU-China comparative analysis on the Future Internet Ecosystem

Regarding Open Innovation, funding is made available through various instruments (mainly targeted to
innovators) 42. These include the European Innovation Council (EIC) pilot, Proof-of-Concept grants,
InnovFIN schemes, the European Fund for Strategic Investments, the Pan-European Venture Capital
Fund-of-Funds programme, and the Competitiveness of Enterprises and SMEs (COSME) programme.

3.1.3 Support schemes
cooperation

and

initiatives

for

ICT

R&I

international

The technological landscape has evolved rapidly in recent years bringing many benefits, but also
worsening some existing problems and generating unexpected ones. Due to their large impact in
increasingly interlinked societies, these challenges can only be addressed from a global perspective. In
this respect, the EU has invested a lot of efforts in promoting international cooperation in R&I. As a
matter of fact, and as aforementioned, together with Open Innovation and Open Science, one of the three
current strategic priorities for EU R&I policy is Open to the World 43.
As briefly presented, Open to the World refers to the aim of the EU to foster international cooperation
in R&I, as it permits to access cutting-edge knowledge and pool of the best talent worldwide; to tackle
global social challenges more effectively; to create business opportunities in new and emerging markets;
and, to use science diplomacy as an instrument of external policy. For instance, S&T is a valuable tool
for influencing international relations as it focuses in providing answers to shared challenges. As a result
of the reciprocal benefits, S&T enhances stability, opens channels of communication and helps to build
trust.
In this respect, H2020 is fully open to - and actively encourages - participation from across the globe.
Furthermore, the EU FPs are the principal vehicle to implement international cooperation through the
following instruments: R&I collaborative projects where third countries are preferred or even required,
networking and joint initiatives. Besides this, individuals from third countries can apply for a European
Research Council Grant or a Marie Skłodowska-Curie individual fellowship.
Usually framed in the Sustainable Development Goals, H2020 includes many topics specifically
targeting international cooperation in areas such as health, climate change or energy; understanding that
a multidisciplinary and multilateral approach would lead to better solutions and ease their development
and deployment. However, the availability of financial support or the funding mechanism might vary
upon the particular case and country.
For those partners regarded as indispensable, the EU elaborates multi-annual roadmaps that include a
programme for focusing and enhancing the bilateral collaborations. Furthermore, in order to facilitate
cross-border cooperation, the EU has signed some 20 S&T agreements so far, whose purpose is to define
and implement the abovementioned roadmaps. It also maintains policy dialogues with numerous
countries and regions worldwide as scientific and technical critical mass is of great importance for
anticipating needs and events and for making informed, forethought policy decisions.
The establishment of a common framework that ensures fairness and equality is another mean
contemplated by the EU to promote international cooperation. In this regard and aiming at the
centralisation of the R&I in the EU, the Participant Porta provides user friendly guidance and all the

42

https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-innovationresources_en
43

EC, DG Research and Innovation, http://ec.europa.eu/research/iscp/index.cfm?pg=policy
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tools needed to submit a proposal and manage projects throughout their lifecycle. Moreover, CORDIS
offers a service to seek for partners.
Strengthening the partnerships between and with the MSs is essential, for which the EU builds on the
Strategy Forum for International S&T Cooperation. The contribution and participation of MSs in R&I
needs more coordination to fully exploit the existing resources and maximise the attractiveness of the
EU. The relation with the neighbour countries is also a priority.
In the long run, the EU expects to harness the globalisation potential and neutralise its negative effects,
as well as to become the international hub of reference for cooperation in R&I. This will definitely
enhance the competitiveness of EU industries, will support its position as a key player in innovation and
bring prosperity for the citizenship.

3.1.4 Capacity building on R&I and ICT in Europe
In an era where ICT and digital skills are increasingly of paramount importance, the EU has made some
progress to ensure that its citizens improve their digital skills. One such case is the Digital Skills and
Job Coalition (DSJC) 44, which brings together Member States, companies, social partners, non-profit
organisations and education providers. Any entity or organisation from these categories that becomes a
member commits to carry out initiatives to tackle the digital skills gap. The DSJC targets four broad
groups; namely, digital skills for all citizens, digital skills for the labour force, digital skills for ICT
professionals and digital skills in education. The DSJC has defined as its targets (by 2020) to train 1
million young unemployed people through apprenticeships, internships and training programmes; to
support the upskilling of Europe’s workforce, particularly SMEs; modernise the education system
through the use of digital tools; and make available funding to support digital skills.
While the DSJC does not have specific funds to support its activities, funds are available at the EU and
national level to improve digital skills. These include the European Social Fund 45, which aims to create
more and better jobs; the Youth Employment Initiative 46, which supports youth people below the age of
25 not in employment, education or training; and the European Regional Development Fund 47, which
aims to correct imbalances between EU regions.
With regard to capacity building in the higher education context, in Europe there are approximately
1,650 Bachelor's Degrees in the area of Computer Science and IT 48. There are also approximately 390
Bachelor's Degrees in the discipline of Electronics and Embedded Technology and 530 in the discipline
of General Engineering and Technology. These disciplines are those most related to the areas of 5G, IoT
and FI. While not all these degrees will focus on the core aforementioned areas, the numbers evidence
that there is a relevant offer at the European level that helps build student’s capacities in these fields.

44

The Digital Skills and Job Coalition. European Commission. https://ec.europa.eu/digital-single-market/en/digital-skillsjobs-coalition
45

European Social Fund. http://ec.europa.eu/esf/home.jsp?langId=en

46

Youth Employment Initiative. http://ec.europa.eu/social/main.jsp?langId=en&catId=89&newsId=1829&furtherNews=yes

47

European Regional Development Fund. http://ec.europa.eu/regional_policy/thefunds/regional/index_en.cfm

48

https://www.bachelorsportal.com/search/#q=di-24|lv-bachelor,preparation|rg-1|tc-EUR&start=0&order=relevance
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3.2 Comparison
Both China and Europe have very high ambitions for the ICT and FI sector. This has translated into
various policies, regulations, financial incentives and schemes for the development of the sector at the
national level and involving international cooperation.
As presented in the project deliverable D2.1, back in 2002 China established a plan to build a highly
industrial and modern society. This would be supported through a large-scale adoption of ICT in
multiple areas of society. More recently, in 2016, China issued the “Outline of National Informatisation
Development Strategy”, which foresees an economic impact of more than €800 billion. In early 2015,
the Chinese Government launched the “Internet Plus Action Plan”, which integrates Mobile Internet,
Cloud Computing, Big Data and IoT in support of various sectors and to help companies increase their
international presence. Other plans such as the “Internet+Circulation Action Plan” and
“Internet+Taxation Action Plan” have also promoted the adoption of ICT in China. The “Made in China
2025” strategy and the most recent Five-Year Development Plan also encompass ICT, 5G and the
Internet as strategic pillars for the country’s development. In addition to these strategies, several funding
programmes can also be highlighted that support R&I related to FI, 5G and IoT; namely, the National
Natural Science Foundation (NSFC), which is divided into a number of specific programmes; the
National Science and Technology Major Projects; and National Key R&D Programme of China. While
the amount of available funding is not always transparent, the aforementioned plans and strategies are a
clear indication of the country’s strong bet on innovation supported through ICT and also targeting ICT
and FI.
At the EU level, the main strategy for R&I is H2020, as presented above. It is much more transparent
about the total funding available and the amounts available for different areas. As mentioned, H2020
has made available approximately €80 billion, with the ICT area (part of the Industrial Leadership pillar)
representing €13.5 billion (17.6% of the total budget) 49. Furthermore, FI, 5G and IoT represent more
than €1.1 billion of the ICT budget.
With regard to schemes and initiatives for international cooperation, Europe and China also have defined
this as a priority. Within H2020, international cooperation is a cross-cutting priority for many topics,
including ICT. As shown in Table 2, international cooperation in ICT involves China and also extends
to Brazil, Japan, Korea, and Taiwan. Furthermore, the EC has signed agreements to establish co-funding
mechanisms in various countries to facilitate the participation of organisations of these countries in EU
projects. The present EXCITING project is one example of this.
The call ICT-22-2018 on "EU-China 5G Collaboration" has been launched by the EC (the deadline for
proposals was end of January 2018) to conduct 5G trials addressing two specific scenarios: scenario n°1
- enhanced Mobile Broadband (eMBB) on the 3.5GHz band, which is a priority band in the two regions
for early introduction of very high rate services; and scenario n°2 - Internet of Vehicles (IoV) based on
LTE-V2X using the 5.9 GHz band for Vehicle-to-Vehicle (V2V) and the 3.5 GHz band for Vehicle-toNetwork (V2N). The overall goal is to evaluate in real setup innovative end-to-end 5G systems built on
the outcomes of the previous phases of the 5G R&I. More specifically, the optimisation of the band
usage in multiple scenarios with different coverage is a key target, so as the validation of the geographic
interoperability of the 3.5 and 5.9 GHz bands for these use cases. Both scenarios will be implemented
in both regions (EU and China) through testbeds with interoperability forming the core of the R&I work.
One RIA project was recently selected and will likely start in this Q3 2018.

49 Factsheet: Horizon 2020 budget. European Commission.
http://ec.europa.eu/research/horizon2020/pdf/press/fact_sheet_on_horizon2020_budget.pdf
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In China, international cooperation is also highlighted in a number of the aforementioned funding
programmes. Within the National Natural Science Foundation (NSFC) Programmes, the General
Programme and International Joint Research Programme both encourage bilateral and international
cooperation. The same applies for the National Science and Technology Major Projects. Once more, the
level of transparency and availability of information regarding projects involving cooperation is one of
the differences to be highlighted, as the EU is more transparent in regard to projects that involve
international cooperation.
Lastly, regarding capacity building, both the EU and China have similar levels of investment in R&D
relative to GDP, both approximately 2% in 2016. Comparing to 2006 values, China had the biggest
increase, jumping from approximately 1.4%, compared to the EU, which had about 1.8%. 50 There is
thus a possible relation between the increasing number of R&D programmes and R&D funding available
in China. From an education perspective, China has just under 3,000 colleges and universities as of May
2017, many of which have majors in the ICT area, and lead to 100,000 new graduates each year. In the
EU, and as shown above there are just over 2,500 Bachelor's Degrees in a selection of ICT-related fields.
Comparing the population of Europe and China, this translates into a significantly higher educational
offer in Europe.
In summary, there are identifiable similarities between the EU and China regarding the policy context
and support for ICT R&I. Both have ambitious plans and strategies, have made funding available for
R&I, including for the ICT sector (although values are not as transparent in China as they are in Europe)
and both invest in R&D and the education offer to increase capacity in the ICT sector.

50

http://ec.europa.eu/eurostat/statistics-explained/index.php/R_%26_D_expenditure
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4 Opportunities and obstacles in FIF and ICT R&I development
4.1 Cultural differences and in terms of usage
4.1.1 Where are cultural differences coming from and why are they so
significant between EU and China?
In 1979, China embarked on the path of moderate communism, with the economy of the People's
Republic of China now defined as a “socialist market economy”. Despite strong growth, it was only in
the 1990s and 2000’s that borders really opened up to foreigners. The arrival of Deng Xiaoping in power
in 1978 allowed these major economic reforms. In 1979 he created exclusive economic zones and
extended them in 1984 to open investments to foreigners. Internet arrived in 1994 in China as an
indispensable tool for the development of the new economic model launched by the new leader. In 1998,
the Communist Party feared that the communication platforms would shake their power and launch the
project "golden shield" to control the use and access to the Internet. Despite the restrictions on access to
Western sites, this project allowed the acquisition of many Western technologies, including security,
facial surveillance and video recognition.
Unknown until the 19th century by Europeans, the slow development of diplomatic relations with China
explains a strong problem of comprehension between Eastern and Western cultures. Indeed, cultural and
politeness codes are extremely different and can create some tensions for business affairs. The notion of
hierarchy is very present in the Chinese model and the way of managing is quite different from the
European one. As an example, the notion of “Chà bù duō”, meaning “nearly done” in Chinese can’t be
understand by a European, who will always create a precise projection rather than an unaccomplished
file. Moreover, Chinese workers will always accomplish their work on the order of tasks arrival, while
Europeans will group tasks by order of importance. This different way of working can create some
tensions, Chinese people feeling that the European could be arrogant when the European will feel
oppressed by a Chinese calling all the time, so the task could be done quickly. Also, the way Chinese
people deal with clients is often misunderstood by Europeans. In a very structured society, the client has
all the rights while the employee should do everything to please him. In this context, offering dinners or
gifts is considered as respect for the client. Chinese often feel insulted when they don’t feel welcome as
they think they would be by European societies. Most of the time, it is not even noticed by Europeans
that a fruit basket or red and gold goodies should be offered rather than their usual standards of gifts.
Finally, these problems of comprehension can be amplified by language: Europeans, specially from the
south use all kinds of words to express their feeling while Chinese language is more rational. Even with
interpreters, this grammatical difference can create misunderstanding for each partner. A loud talker will
be considered as a senior person for Chinese when it would simply look like a demonstrative person to
Europeans.
As a matter of fact, the differences between the societies and the notion of hierarchy can create some
misunderstandings about various aspects related to the realisation of a project. When it comes to
researchers, Europeans will try to stay as close as possible to the society reality. Chinese researchers
have on their side to stay close to the political framework and guideline of the Communist party. For the
project EXCITING, the sensitive aspect of censorship of the Internet could impact the analysis to be
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done. Moreover, Europeans and Chinese researchers can be influenced on their analysis of the use of
IoT, 5G and standard practices according to their level of comprehensions and analysis of the market.

4.1.2 A different use of Internet
Because of the control of the Internet in China, the different practices linked to its use have evolved
differently on the two continents. First, Westerners use many platforms of communication such as
Google, Facebook, YouTube, Twitter, Instagram, LinkedIn or Snapchat. Chinese mainly use only three
platforms, WeChat, for communication, Baidu for research and Taobao (Alibaba group) for sales.
WeChat (WeiXin in mandarin), literary means micro-message and is a mobile application of text
messages. Mainly used in China and by its diaspora it counts 600 million users and generates 700 million
geo-localisations per day with “Shake”, “Look around” or “Drift Bottle” possibilities. It is also one of
the main applications for sales (objects, train or plane tickets, bicycle rental) and advertisement. Its
strong marketing potential attracts more and more investors, including Europeans. The application
allows to scan QR codes to pay or to access information. The news, called moments on WeChat,
generates a flow of promotions for targeted users. Unlike Europeans, this platform centralised most of
the functionality of a mobile phone and is extremely controlled by the Chinese government.
If Europeans generally use WeChat in China, they also use VPNs to have access to Western websites.
This system can also prevent industrial spying. Nevertheless, the use of the Internet in China shall
respect the local laws, thereby creating a conflict between foreigners and government.
One of the main differences for the use of new technologies concerns privacy policies. Westerns are
extremely vigilant to every questions concerning the respect of private life, protection of data (for
example with the General Data Protection Regulation - GPRD) and intellectual property. The limits are
more blurred in China, especially when it comes to data concerning in any way the government. The
use of IoT for facial recognition is questioned by both entities. China recently established a new system
of recognition in some city test which was strongly criticised by some European researchers and
politicians for its intrusive aspect 51. A collaboration between Europe and China must take into
consideration all the limits that new technologies could have.

4.2 Market opportunities and obstacles
4.2.1 Opportunities in China
As of April 2017, China had more than 843 million 4G subscribers, making it the biggest market in the
world 52. In this favourable context, Chinese telecoms organisations - China Mobile, ZTE and Huawei 51

https://www.lexpress.fr/actualite/monde/asie/chine-epier-noter-punir_2003960.html (in French)

52

www.sdxcentral.com/5g/definitions/china-5g
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are taking the lead on the 5G technology implementation, planning to invest around US$411 billion
(€360 billion 53) on 5G network infrastructure between 2020 and 2030 54.
The Chinese government is also backing up the deployment of the 5G networks through several policies
and investments in research and development (R&D). “Made in China 2025”, “One Belt, One Road”
and the 13th Five Year Plan represent programmes and initiatives that illustrate these efforts.
All the 5G coordination between government agencies, operators, vendors, universities and research
institutes is managed by the IMT-2020, a group created by the Ministry of Industry and Information
Technology (MIIT), the National Development and Reform Commission (NDRC) and the Ministry of
Science and Technology (MoST). China aims at starting 5G network testing in 2018 and commercial
deployment by 2020.
The country is fostering international cooperation, building a global 5G standard and an industrial
ecosystem. For instance, the Chinese public and private stakeholders are cooperating closely with
countries such as the EU, US, Japan and Korea 55. In the first case, the “Joint Declaration on Strategic
Cooperation in the Area of the Fifth Generation of Mobile Communication Networks” signed by the EU
and China in 2015, aimed at strengthening the cooperation between both regions in the standardisation
of 5G and implementing further joint research. This same agreement allows EU companies to access
Chinese funding to research related to 5G. 56
The 5G mobile communication networks will constitute the backbone of future societies. The high speed
and low latency will allow for better live streaming video content on mobile devices (i.e. 4k or 8k video),
while the improvement of the Augmented Reality (AR) and Virtual Reality (VR) will enhance the
experience for consumers. The Chinese market was an early adopter of the AR/VR technologies,
offering cheaper VR adapters than overseas equivalents (e.g. Oculus Rift).
China owns about 10% of the 5G essential intellectual property rights (IPR) related to radio access,
modulation and core networking and by 2025, it is expected that the 5G market will reach 428 million
connections 57, 58. This is a great advance, if compared with the 1% IPR owned in 4G network, which in
2017 reached 966 million connections, representing 70% of the penetration of mobile connections
59, 60, 61
.

53

European Central Bank 31st June 2017, €1 = US$1.1412, www.ecb.europa.eu/stats/eurofxref

54

Chinese Academy of Information and Communications Technology, www.businessinsider.com/china-plans-to-lead-5gnetwork-adoption-by-2030-2017-6
55

“5G in China: Outlook and regional comparisons”, www.gsma.com

56

European Commission, http://europa.eu/rapid/press-release_IP-15-5715_en.htm

57

Chinese Academy of Information and Communications Technology, www.businessinsider.com/china-plans-to-lead-5gnetwork-adoption-by-2030-2017-6
58

GSMA, www.gsma.com

59

LexInnova website, www.lex-innova.com

60

Android Authority, www.androidauthority.com/5g-chinese-oems-810851/

61

Investor Village, http://knowledge.ckgsb.edu.cn/2018/03/21/technology/china-5g-dominate-future-internet/
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Forecast of 5G connections in China (millions)
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Figure 5 - Forecast of 5G connections in China (Source: GSMA Intelligence)

The Chinese market offers the largest revenue opportunity for mobile operators; estimates show that it
will be responsible for around 40% of the global mobile revenue growth, reaching €225 billion annually
by 2025 62.
It is also the largest machine-to-machine (M2M) market in the world. By the end of 2014 China had
already a third of the global base of connections, around 74 million, and it is expected that by 2020 the
figure will grow to 336 million. IoT supports Chinese stakeholders to use real-time information to
increase efficiency, lower costs and improve infrastructure management.
The Chinese are applying IoT solutions in several sectors 63:
•

Transportation – fleet management through M2M for tracking, better allocate the vehicles and
parking spots, save on fuel, cut on delays and avoid congestion.

•

Energy – manage energy supply and demand through smart metering.

•

Retail – the use of point of sale terminals that use M2M connectivity to process credit and debit
cards that allow the consumer to process the purchase anywhere in the seller premises.

•

Consumer Goods – smart appliances, smart wearables and surveillance.

•

Agriculture – still not well developed, IoT could help in food safety and in tracing back product
origins.

62

“ABI Research Projects 5G Worldwide Service Revenue to Reach $247 Billion in 2025”, www.abiresearch.com/press/abiresearch-projects-5g-worldwide-service-revenue/
63

GSMA, “How China Is Scaling the Internet of Things”, www.gsma.com/newsroom/wp-content/uploads/16531-China-IoTReport-LR.pdf
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In 2017, the China State Council published the development plan for the AI industry that estimated a
national market worth US$150 billion (€128 billion) 64. China is already a top issuer of AI-related patents
however, it intends to subsidise, give tax breaks and create special AI industry parks to further develop
the industry. The objective is to make China the global leader in AI technology by 2030.
In spite of its openness and the wide range of opportunities available for AI companies, both national
and foreign, Chinese policy and consumers may be complicated to understand. Thus, if EU companies
want to fully explore the Chinese market potential, they should look for partners already established 65.
Today, the biggest Chinese players in AI - Alibaba, Baidu and Tencent – are also among the biggest
technology companies in the world 66.
As mentioned already in the deliverable D2.3: "Report on framework condition in China", Chinese
incubators thirst for international partnerships, but most of them are made with American partners so
far, which leaves available opportunities for promising collaborations with European incubators. Also,
equity investment in China is currently mostly focused in sectors such as AI and automotive
technologies, but Chinese investors are massively investing in the TMT (telecommunications, media
and technology) industry, and some are also looking at start-ups in certain niche markets in Eastern
Europe (e.g. in the Internet network connections access such as fibre-optics, AI, automotive, smart
manufacturing, etc.) and are willing to partner with international funds for international investments,
and to help internationalise the start-ups in their portfolio.
The Chinese market offers very good opportunities for Future Internet applications. It greatly benefits
from economies of scale but as well from the heavy intervention of the government to push the industries
growth and be world leaders. EU companies who are not yet in the Chinese market should explore it
with caution, not only is very dynamic and demanding, but it requires a constant awareness of new
incentives and rules that the government issues. The establishment of a partnership with a local should
be taken into consideration, in order to deploy a product or technology in the Chinese market.

4.2.2 Opportunities in Europe
The EU recognises the importance of the Internet as a major driver for growth, job creation, social
cohesion and progress. This vision is reflected in H2020, which envisages the continuous investment on
the FI and it encompasses research topics that address:
•
•

64

The limitations of the Internet to handle more diversified usage;
More efficient data management models to tackle the increase of data intensive applications and
connectivity; and

European Central Bank 31st July 2017, €1 = US$1.1727, www.ecb.europa.eu/stats/eurofxref/

65

China Briefing, www.china-briefing.com/news/2017/08/03/chinas-ai-industry-identifying-opportunities-foreigninvestment.html
66

GSM, “The Mobile Economy 2018”, www.gsma.com/mobileeconomy/wp-content/uploads/2018/02/The-MobileEconomy-Global-2018.pdf
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•

The use of the Internet to improve the social and economic value of the society.

In 2013, the EC established a Public Private Partnership on 5G (5G PPP) to foster the developments in
5G technology, maintaining and enhancing the competitiveness of the EU ICT industry 67. Furthermore,
this Partnership Programme aimed to ensure the societal benefits of future networks, the coordination
of the 5G PPP initiatives, the monitoring and analysis of 5G activities, and the materialisation of
synergies with other global initiatives. The EC, through H2020, committed €700 million to support R&D
in 5G, while the European industry will invest more than €3 billion until 2020 68, 69.
In 2016, the EU announced its action plan to deploy 5G technology by 2020. The plan addresses the
challenges of turning 5G into a reality for EU businesses and citizens and sets out a roadmap for public
and private investment on 5G infrastructure, so that through a coordinated approach between all the EU
and global stakeholders, the fragmentation of standards can be avoided. The action plan also summarises
key areas for action to ensure that the EU is ahead in the 5G race 70, 71:
•
•
•
•
•
•
•

Coordination between the EU MSs on the deployment of the 5G technologies by 2020;
Define and agree on the spectrum bands for the launch of the 5G services;
Invest on the necessary infrastructure to ensure that by 2025 the 5G coverage is uninterrupted;
Endorse and promote a comprehensive approach to 5G standardisation across MSs;
Setup experiments and roadmaps to ensure the availability of the technology before 2020;
Use the 5G infrastructure to improve the public services safety and security on each MS; and
Support innovative EU start-ups to develop 5G technologies across the various industrial
sectors.

Europe is the region with the highest subscriber penetration, 84% in 2017 and 86% expected by 2020
but 4G only overtook 3G in 2017. It is expected that the total number of 5G connections in Europe will
reach 214 million by 2025, Figure 6.
The 5G network rollout is projected to be faster than the 4G network deployment, since there is a clear
plan in place that will guide the different Member States towards a coordinated and efficient
implementation of the network 72.

69

5G PPP website, /euro-5g

70

European Commission, ec.europa.eu/digital-single-market/en/5g-europe-action-plan
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“5G for Europe: An Action Plan”, ec.europa.eu/newsroom/dae/document.cfm?doc_id=17131

72 GSMA Intelligence, “The Mobile Economy: Europe 2017”,
www.gsmaintelligence.com/research/?file=89a59299ac2f37508b252124726a1139&download
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Forecast of 5G connections in Europe (millions)
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Figure 6 - Forecast of 5G connections in Europe (Source: GSMA Intelligence)

The EU mobile ecosystem has experienced many innovation initiatives. Mobile operators play a leading
role in the development of the IoT market, which is expected to increase from 1.7 billion, in 2017, to
4.9 billion by 202566.
Particularly, A.T. Kearney estimates that the IoT solutions market in the EU will be of around €80
billion, the European citizens will benefit of productivity gains of around €430 billion and the savings
enabled by IoT devices will increase the consumer purchasing power to over €300 billion 73.
IoT will also be a main driver to the growth of European industries, Figure 7. The impact on GDP will
be mostly focussed on the Transportation, Healthcare, Housing and Hospitality and Industry sectors.

IoT's impacts on GDP by sector by 2025
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Figure 7 - IoT's impacts on GDP by sector by 2025 (Source: A.T. Kearney analysis)
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As detailed in 2.1.4.3, page 19, the European Commission launched in 2015 the Alliance for Internet of
Things Innovation (AIOTI) composed of European large companies, SMEs and start-ups as well as
European research centres, universities, associations and public bodies and adopted the Digital Single
Market Strategy. The EC also published in 2016 the “Advancing the Internet of Things in Europe" where
issues of IoT are identified and guidelines are provided to integrate IoT systems 74.

4.3 Technical opportunities and obstacles
4.3.1 IoT
4.3.1.1 Status of EU/China cooperation on IoT
The Internet of Things has been for a long time important for China and recent years show a yet more
important interest on the Industrial IoT (IIoT), which brings IoT into the industrial sectors and also
supports the digitalisation of China. With regards to Europe, IoT has been subject, for years, to a long
cooperation between the EU and China.
In terms of Future Internet activities, which include IoT, Europe and China are at the forefront of
technological advances. Chinese and European researchers have worked together on IoT in recent years
through various research projects. In both regions, IoT is high on the political agenda, in particular
addressing Industrial IoT and Smart Cities. Both regions give high priority to interoperability,
standardisation and technology integration. However, and as highlighted during the “IoT online
workshop” organised by the EXCITING project in May 2018, while both parties share common
technological objectives, there is still room for improvements in what concerns bilateral cooperation.
Until now, and to foster collaboration specifically in the domain of the IoT, both parties established the
EU-China IoT Advisory Group in 2011, which had various outcomes:
•
•

« EU-China Joint White Paper on the Internet of Things »;
The EU-China IoT Advisory Group, which produced:
o The "EU-China Position Paper on IoT Architecture";
o The "EU-China Joint White Paper on Internet-of-Things Identification";
o The "EU-China Joint White Paper on IoT Semantic Interoperability".

Beyond pure IoT cooperation, other initiatives exist such as the EU-China ICT Dialogue, between the
European Commission and the Ministry of Industry and Information Technology of China (MIIT) which
aims at organising high level dialogues on EU-China policy cooperation for ICT-related topics. Such
events/dialogues are of high importance regarding the IoT ecosystem as they cover topics such as cloud
regulation, cross-border data transfers and cybersecurity laws.
For example, during the 2017 edition, the European Commission noted the progress made towards the
formal opening of the Chinese ICT-relevant "mega-projects" to European companies and welcomed the
progress achieved in China regarding openness of the standardisation system. The National Information
Security Standardisation Technical Committee ("TC 260") had recently opened several of its working
groups to European companies operating in China and the Communication Standardisation Association
(CCSA) had abolished its joint-venture requirements.
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The next edition of the EU-China ICT Dialogue will be held in China in July 2018. It is worth noting
that during since event, a Memorandum of Understanding (MoU), under the initiative of the EXCITING
project, will be signed by between the AIOTI and the Alliance of Industrial Internet. This agreement
will further support EU-China cooperation on IoT.

4.3.1.2 IoT in China
IoT is widely deployed in China and well used in various verticals such as Smart Cities (urban
management, bike sharing, transportation), security, health (important due to the aging population),
smart farming and smart grid (energy). China plans to become a major player within the IoT market. To
achieve this objective, the China’s Ministry of Industry and Information Technology’s (MIIT) 12th fiveyear development plan specifically discussed the importance of IoT and elaborated on how to double
the IoT market by 2020. Latest studies show that China is the largest and fastest growing market for the
IoT. In December 2017, an analysis from IDC 75 predicted China as the country with the largest IoT
spending total in 2018 (€175 billion), driven by investments from manufacturing, utilities, and
government. Moreover, in this context, manufacturing, public services and resource industries are
expected to account for over 60 percent of the IoT’s GDP impact by 2030 76.
It is also worth noting that China’s IoT progress is backed by its Internet Plus Roadmap. The Chinese
government has made €1.34 billion available in grants and loans for IoT projects in 2015 and has already
backed Smart City projects in 202 cities across China. The Internet Plus roadmap is a five-year plan to
integrate Cloud Computing, Big Data and the Internet of Things with a variety of industries from
manufacturing to commerce, internet banking, agriculture and many others 77.
Therefore, the Chinese IoT market, heavily promoted through government initiatives, is one of the
largest in the world and is expected to keep growing. This market is driven by a high rate of connected
people and a growing mobile telecommunication industry which creates opportunities for EU companies
willing to target the Chinese markets, but obstacles, as shown below, need to be overcome.

4.3.1.3 Obstacles for technical cooperation
Various obstacles to technical cooperation between Europe and China exist, and probably the most
important one, standardisation, is not limited to China. Indeed, there are a lot of ongoing activities
around the standardisation of IoT elements (platforms, networks…), and while worldwide IoT standards
would benefit all IoT stakeholders, lack of standards would create a fragmented IoT ecosystem. In this
context, and as highlighted by Qualcomm, "the fragmentation is the enemy of the Internet of Things" 78.
It is also important to highlight that IoT is a wide topic, so standards should be wide as well, ranging
from networks to platforms through standardised APIs.
On the network level, LoRa, NB-IoT, 5G, Zigbee, to name a few, are wireless networking technologies
that are currently available for IoT-based solutions. Each of these wireless protocols has different
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characteristics and is designed for specific use cases. For example, low-power protocols (such as NBIoT or LoRa) are optimised for low-power operations across a wide network area, suiting industrial and
Smart City applications very well. The fragmentation issue here is less so on the selection of the
appropriate wireless protocol, but more on the uncertainty of interoperability across the various
communication networks. In addition, when customers need to adopt multiple types of communication
networks, the associated costs can become unrealistic when trying to achieve their targeted return on
investment.
As noted on the Cleantech blog 79, achieving IoT-enabled applications in the Industrial IoT use cases
(e.g. industrial automation, predictive maintenance) is done through a well-defined workflow, going
through the extraction of data from connected devices, the identification of data patterns and insights,
and then finally the development of industry-specific applications. Terms like Software-as-a-Service
(SaaS), Platform-as-a-service (PaaS), and Artificial Intelligence (AI) are currently being used to describe
the different types of solution offerings in the IoT ecosystem, which can be confusing to those new to
the IoT space. The complexity is compounded by the lack of industry standards in place that would help
integrate the various processes into a cohesive solution.
Although various types of IoT solutions for industries currently do exist, the main challenge then
becomes the integration and interoperability of these processes to achieve the desired result. For
instance, a data analytics solution will need to have the capability to ingest data streams from different
sources. Furthermore, factoring-in differences in equipment OEMs and operating systems, the process
becomes much more complex in order to make them communicate.
Lack of standardisation on semantic interoperability (i.e. how to exchange information on the basis of
agreed, formalised and explicit semantics) and IoT identification (i.e. how ‘connected things’ are
identified) would also be a huge obstacle.
Many reports show that there is reluctance to deploy IoT due to a lack of trust and security. Such issues
should then be considered, but obviously they are not limited to the Chinese market. There are indeed
cybersecurity issues not only for the IoT platforms, but also for the control and operation of the
connected assets.

4.3.1.4 Opportunities for technical cooperation
The M2M/IoT market research firm predicts the new wave will start in China 80, where government
authorities and manufacturing companies will be first in the world to deploy connected devices using
NB-IoT technology on a massive scale. Such context creates huge potential for technical cooperation
between Europe and China.
On the research side, there is a short-term need for twinning and synchronisation of large EU/China
project deployments (e.g. twinning of EU Large-Scale Pilots with Chinese Mega Projects) and to
monitor what is being done on both sides.
Cooperation can also be done on specific verticals, such as for example automotive, energy, industry,
both a research and industry level. At the research level, this can be achieved through project twinning.
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4.3.2 5G
4.3.2.1 Status of EU/China cooperation on 5G
Cooperation between Europe and China was initiated years ago. A joint declaration on developing 5G
networks technology was signed with China in September 2015 by the European Commissioner for the
Digital Economy and Society and the Chinese Minister of Industry and Information Technology. This
was a first step to have European countries and China cooperating on 5G, through the definition of basic
functionalities, key technologies and a timetable for 5G. This Joint Declaration also stipulated
reciprocity and openness in terms of access to 5G networks research funding, market access as well as
in the membership of Chinese and EU 5G associations.
Since then, other agreements have been signed, such as the Memorandum of Understanding between
the 5G Infrastructure Association and the IMT-2020 (5G) Promotion Group. This MoU specifically sets
forth the agreement to share information on basic system concepts for 5G, frequency spectrum to support
the global regulatory process and the preparation of future global 5G standards through the identification
of common interests and consensus building.
In a similar context, conferences and workshops have been held, such as the workshop on 5G
development and collaboration opportunities organised in Brussels in July 2017.
Technically speaking, the 5G spectrum harmonisation between Europe and China sets the foundation
for an efficient technical cooperation. Indeed, spectrum harmonisation is of high importance, for 5G:
globally harmonised spectrum enables economies of scale and facilitates cross-border coordination and
roaming for end users: a critical factor for the initial deployment of 5G. This, coupled with the fact that
EU and China share the same timeline with regards to 5G large scale deployments, prepares European
and Chinese stakeholders for efficient collaboration opportunities.

4.3.2.2 5G in China
5G developments are moving fast in China thanks to a combination of industry momentum and
government support. 5G is one of the pillars to the development of other emerging technologies which
also have huge ecosystems in China such as IoT, connected cars, smart grids, smart health, ...
Beijing plans to deploy 5G on a large commercial scale by 2020, and China's top carriers have all
pledged to meet this timeline. The Chinese government has also already distributed a large portion of
the necessary radio frequencies.
But China, which supports global unified IMT-2020 standards, does not want to make premature
announcements and deployment of 5G. This shows that, in contrast to other regions of the world, there
could be fruitful cooperation with other countries, and specifically European countries, as the timeframe
for deployment might be the same.
On the trial side, in April 2018, Chinese regulators have given the green light to Chinese telecom
operators to test 5G in major cities. State-run operators, also the largest three in China (China Unicom,
China Mobile and China Telecom) will begin setting up 5G networks in 16 cities for testing. Start dates
for those tests are not yet known.
China Unicom will begin testing 5G network in 16 cities including Beijing, Tianjin, Qingdao, Hangzhou,
Nanjing, Wuhan, Guiyang, Chengdu, Shenzhen, Fuzhou, Zhengzhou, and Shenyang.
China Mobile will conduct external field tests and set up more than a hundred 5G base stations in each
of the following five cities: Hangzhou, Shanghai, Guangzhou, Suzhou, and Wuhan. The service operator
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will also conduct 5G network application demonstrations in 12 cities including Beijing, Chengdu, and
Shenzhen.

4.3.2.3 Obstacles for technical cooperation
The biggest barriers for technical cooperation between EU and China would be the 5G fragmentation.
Fragmentation could happen if there is no momentum behind international standards and no spectrum
harmonisation. As stated by Mari-Noëlle Jégo-Laveissière, Orange's Head of Innovation, Marketing and
Technologies, "We want to avoid fragmentation and not come to a point where we have a 5G in the US
and a 5G in Asia and a 5G in Europe. Otherwise you would never scale, and you would slow down the
devices".

4.3.2.4 Opportunities for technical cooperation
A project, not yet contractually-awarded at the time of writing this report, will be funded by the European
Commission under the H2020 Programme (call ICT-22-2018, EU-China 5G Collaboration). This project
will have the opportunity to be twinned with a corresponding Chinese research project (in the National
Key Projects scheme) led by China Mobile. The objectives are to agree on common specifications
platforms and run joint trials.
The hugely diversified market demands have presented a huge challenge to the conventional mobile
broadband network architecture. On one hand, the limited machine room space and insufficient power
supply make it impossible to accommodate exponentially growing amount of network equipment of
operators. On the other hand, net heterogeneity caused by different specifications of wireless access
equipment causes costly trouble related to management and optimisation. This new generation 5G of
wireless broadband networks will provide the fundamental infrastructure for the billions of new devices
with less predictable traffic patterns that will join the network. To succeed with this new technology,
integrating intelligence is really crucial to proceed to successful deployment and realisation of a
powerful wireless world.
Virtualisation and software-defined networking are expected to play a major role in 5G networks. They
are expected to save costs and achieve higher convenience and efficiency. The principles of virtual
network management and operation, which can be implemented by Network Function Virtualisation
(NFV), and Software-Defined Networking (SDN) are the main elements of the network architecture to
support the new requirements of the new powerful wireless communication in the future. Therefore, the
5G technology will face inevitable challenges in the future.
To realise its potential, 5G must provide considerably higher network capacity, enable massive device
connectivity, with reduced latency and cost, and achieve considerable energy savings compared to
existing wireless technologies. NFV and SDN have the potential to enhance the functional, architectural
and commercial viability of 5G Radio Access Networks, including increased automation, operational
agility, and reduced capital expenditure.
A dedicated Industry Specification Group (ISG) was created at ETSI (European
Telecommunications Standards Institute) in November 2012. This group, which has issued more than
100 publications over the last five years, is very active and includes members from both Europe and
China.
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The White Paper on NFV priorities for 5G 81, produced by the NVF ISG recommends that « NFV
specifications are referenced and used as the basis for 5G specification work in the relevant industry
bodies, and that these bodies are pro-active to provide feedback to the NFV ISG on gaps or capabilities
that need to be addressed by NFV technologies to support the evolution of 5G systems. ».
Such technologies, like NFV and SDN, present great collaboration opportunities as they will create
standardised foundations for future 5G large scale deployments.
As defined on Wikipedia 82, Software-Defined Radio (SDR) is a radio communication system where
components that have been traditionally implemented in hardware (e.g. mixers, filters, amplifiers,
modulators/demodulators, detectors, etc.) are instead implemented by means of software on a personal
computer or embedded system. While the concept of SDR is not new, the rapidly evolving capabilities
of digital electronics render practical many processes which used to be only theoretically possible.
Like for NFV/SDN, SDR will be heavily used in 5G infrastructure. The flexibility offered by a pure
SDR system improves the service life-cycle and cross-platform portability for less power and greater
computational efficiency 83.
SDR is also an area for technical cooperation, as for example done by Eurecom for the OpenAir interface
software 84, which created the OpenAirInterace Software Alliance 85, a non-profit consortium fostering a
community of industrial as well as academic contributors for open source software and hardware
development for the core network (Evolved Packet Core - EPC), access network and user equipment
(Evolved Universal Terrestrial Radio Access Network - EUTRAN) of 3GPP cellular networks.
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5 CONCLUSIONS
Being at the forefront of technological advances in areas related to the Future Internet, Europe and China
are playing particularly important roles in the global standardisation process. Both the EU and China
have dedicated IoT and 5G research initiatives and promotion groups, deployment plans and technology
roadmaps. Through continuous exchange, a considerable degree of harmonisation is being achieved.
Several collaborative activities have been engaged (e.g.: the EU-China IoT Advisory Group in 2011, the
MoU between AII and AIOTI to be signed in July, the agreement on 5G signed in 2015 to deepen their
collaboration research, standardisation, spectrum harmonisation and IoT, etc.)
Nevertheless, considerable work in terms of coordination and harmonisation remains to be done
(security, privacy, semantic interoperability, radio spectrum allocations, etc.)
In addition, these days, parties involved in standardisation are rather trying to push their interests by
actively participating in - and contributing to - the work of the major SDOs. A number of leading global
manufacturers of communications equipment define their own dedicated local standards introducing
specific elements into 3GPP standards.
Regarding the policy context and support for ICT R&I, there are identifiable similarities between the
EU and China. Both have ambitious plans and strategies, have made funding available for R&I,
including for the ICT sector (although values are not as transparent in China as they are in Europe) and
both invest in R&D and in education offerings to increase capacity in the ICT sector.
The Chinese market offers the largest revenue opportunity for mobile operators and it is the largest
machine-to-machine (M2M) market in the world. The Chinese are applying IoT solutions in several
sectors such as transportation, energy, retail, consumer goods and agriculture. But in spite of its openness
and the wide range of opportunities available for AI companies, both national and foreign, Chinese
policy and consumers may be complicated to understand. Furthermore, with the strong government
intervention to push the industries growth and be world leaders, it requires a constant awareness of new
incentives and rules that the government will issue. Thus, if European companies want to fully explore
the Chinese market potential, they should look for partners already established in the region.
Finally, some points remain key conditions for EU-China collaboration to be strengthened in the future,
such as security, trust and privacy, 5G fragmentation.
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