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Introduction

One year after the introduction of our 5G Readiness Index, the ICT world keeps pushing
towards the common goal of 5G deployment. Time and effort are tirelessly being put into the
technological advancement that has been touted as the next big step for the
telecommunications world. The potential is said to be limited only by the boundaries of our
imagination, but to reach untapped capabilities there needs to be actual development before
all else. For some, the 5G era looks closer than ever as commercial 5G networks are already
being deployed in well-developed and mature markets. But for others, there still exist some
serious obstacles before being able to hop onto the bandwagon and start reaping the multi-
faceted benefits that the next day can bring.

Once again, in year 2020, we will be taking a close look into what we believe to be some of
the most important factors and evaluate each European country’s readiness to deploy and
adopt 5G networks. To achieve such a goal, the Europe 5G Readiness Index is being
updated, taking into consideration a full year of developments in the 5G race. For those
unfamiliar with the index, an overall readiness score is presented for each country which
comprises 6 factor categories with 35 criteria in total within those categories. Index scores
can be used to draw comparisons at all levels (overall score, factor category score, criterion
score) on a like-for-like basis.

The divide between Western and Eastern Europe still exists, while Northern European
countries in particular look very well equipped for the challenges lying ahead. The ability to
promote innovation accompanied by stable regulation and policymaking appear to be strong
points that characterize most mature European markets. Nonetheless, most countries can
take advantage of their strengths, alleviate their weaknesses and look to adjust and take the
necessary steps to prevent lagging and missing out on the technological wave that is
expected to take the world by storm.

More details regarding the methodology and assumptions used to construct the Index can be
found in the Europe 5G Readiness Index: Methodology document. For press inquiries, email
info@incites.com.
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Country Name

1 Finland 70.95 67.44 4 75.62 1 64.24 3 76.04 1 85.06 1 62.23 5
2 Switzerland 69.00 65.16 6 74.62 2 64.17 4 69.74 2 81.12 8 61.77 6
3 Germany 66.68 69.99 3 68.95 6 63.83 5 64.79 10 8235 4 51.82 19
4 Denmark 65.93 51.18 21 69.49 5 65.52 2 65.00 8 79.93 12 71.23 1
5 Sweden 65.91 56.58 13 66.64 9 68.00 1 65.15 7 83.02 3 63.39

6 United Kingdom 65.26  66.09 5 66.74 8 55.53 11 60.54 13 81.90 6 61.42 7
7 Netherlands 65.24 52.48 19 73.13 4 59.75 6 68.71 3 84.77 2 60.28 8
8 Norway 64.08 62.53 7 67.03 7 56.21 9 66.70 4 80.92 9 5550 13
9 Luxembourg 62.97 54.15 17 73.74 3 54.23 12 55.18 22 81.80 7 5892 10

Austria 62.61 59.09 9 62.49 13 56.57 8 65.58 6 80.05 11 5828 12
Iceland 61.00 44.44 27 65.38 10 55.98 10 6434 11 77.07 15 67.57 2
Estonia 60.46 57.32 11 63.24 12 46.33 17 58.73 15 82.02 5 58.64 11
France 59.38 56.97 12 60.18 14 5299 13 59.98 14 80.20 10 51.74 20
Ireland 59.06 54.89 14  60.12 15 51.28 14  64.92 9 75.57 18 5456 15
Spain 58.63 73.58 1 49.23 20 4031 20 58.11 16  79.63 14 5249 18
Portugal 55.76 57.32 10  48.53 21  46.35 16 57.24 17 79.67 13 53.17 16
Belgium 55.71 42.83 28 56.77 16  56.71 7 64.00 12 7337 20 5266 17
Latvia 55.07 59.34 8 46.46 22 37.29 25 53.81 23 7337 21 63.54 3
Lithuania 5492 49.43 24 52.29 19 43.64 19 55.65 20 76.25 16  59.37 9
Italy 53.01 71.60 2 35.83 33 36.75 26 52.32 27  76.05 17 49.05 21
Slovenia 51.32 50.29 23 46.19 23 4521 18 55.35 21 73.04 22 46.63 25
Russia 49.90 50.79 22 4415 24 36.58 27 53.28 24 7422 19 4828 22
Czech Republic 49.83 51.81 20 4137 31 4711 15 52.71 25 67.21 33 4642 26
Azerbaijan 49.52  32.92 32 63.73 11 40.02 21 52.48 26 7195 27 43.02 32
Poland 49.21 5447 15 3486 35 36.11 28 50.34 28 7239 23 5491 14
Hungary 4890 54.44 16 4144 30 3830 23 4454 32 7113 28 47.05 24
Romania 47.18 53.54 18 4180 29 32.11 30 43.99 33 70.18 30 4425 28
Slovakia 46.27 47.83 25 35.13 34 3860 22 4390 34 7226 25 4797 23
Cyprus 46.24 36.64 31 53.54 18 30.76 32 56.28 19 7226 24 3814 36
Greece 45.76 4491 26 34.59 36 3144 31 65.96 5 70.78 29 4404 31
Bulgaria 4527 37.94 29 4282 27 3750 24 4737 30 7199 26 4421 29
Georgia 4236  27.60 37 55.87 17 28.48 35 39.67 36 63.46 36 4234 33
Serbia 4217 3141 33 43.86 25 34.92 29 4845 29 68.88 31 3738 37
Albania 41.23  29.67 36 43.72 26 2814 36 4736 31 6429 35 4412 30
Croatia 39.97 37.81 30 28.55 38  28.72 34 4215 35 68.22 32 4566 27
Moldova 39.07 30.76 35 39.65 32 25.68 38 38.80 37 6495 34 4217 34
Ukraine 3798 22.87 38  41.89 28 30.04 33 57.09 18 61.83 38 31.26 39
North Macedonia 3593 30.80 34 3454 37 26.24 37 27.35 39 62.44 37 3857 35
CIMIEIEN R e W 28.38 | 19.62 39 19.91 39 23.58 39 3334 38 54.07 39 3345 38




During 2019, Western European countries
retained their strong focus on 5G networks
as trials are still being conducted while
concentrated effort is being placed into the
development of commercial 5G networks.
However, there are more steps to take in
order to create the conditions needed to
successfully adopt this new technology and
exploit its vast capabilities.

As observed in the final rankings, there can
be substantial disparity between 5G pilots
and overall score as the Index is looking to
evaluate a country’s ability to create a
sustainable ecosystem that will allow the
full 5G potential to surface.

New technologies require governmental,
regulatory and business forces to be

aligned in order to create a productive
environment and lack thereof can become
a severe hindrance. This is the case for
Spain, France and lItaly, for example, who
are leading the pack in terms of 5G pilots
but are lagging behind in overall rank due
to shortcomings in other impactful sectors.

Country Overall 5G pilots
name Rank rank
Finland 7

1

2 22
Germany 3 8

4 8

5 16

6 12

4 . . . : : M
Top 5G pilot performing countries remained the same in 2019
Number of 5G trials by country
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Overall, Western Europe is dominating

the Europe 5G Readiness Index
capturing 17 spots in the top-20, a result
of its consistent performance across all
factors. On average, W. Europe’s
performance ranks better the Eastern
European average in every category.

Big part of said consistency is the
performance of the Nordic countries that
take up 3 spots in the top 5 and all rank
into the top 10 with the close exception of
Iceland in the 11% place. They rank on
average noticeably better than the rest of

Other than that, they excel and rank at
least in the 70" percentile in factors
dealing with regulation, policymaking,
innovation and human capital. The North
looks primed for the successful
integration of 5G in the societal and
business framework.

As top performers build on their well-
rounded performance, it becomes more
difficult for others to catch up. Southern
European countries faces such difficulties
as they display volatility across factors.
Performing well on some factors and

the Europe, trailing only in the poorly on others.
Infrastructure and Technology factor.
" N
Average score per factor
Infrastructure and
Demand
Technology
S
Country Profile Regulation
Human Capital Innovation
in e N Ordlic Rest of Europe
A\ %
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Mediterannean countries show a mix of promise and struggle
Country rank by category for five W. European countries
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Notably, Italians and Iberians are ranking in
the top 10 in Infrastructure and Technology
but really average on Regulation and
Policy. Regardless, they show promising
signs and can surely move to the right
direction should they adopt a right mixture
of policymaking and incentives.

On the other hand, Greece and Cyprus
seem to have serious issues, performing
poorly in most cases with a few exceptions.
Overall, they both rank way below the other
W. European countries.

Benelux is another subset of interest within
the Western Europe group showing some
disparity. Both Netherlands and
Luxembourg rank in the top 10 (7% and

Interesting Data Points

10") but Belgium falls off in the 17®
position.

Netherlands is a top tier performer,
consistently placing in the top 10 with the
exception of Infrastructure and Technology
(20t™), mainly due to the lack of commercial
5G networks and fiber deployment.
Luxembourg’s strength lies in its 3 place
in Regulation and Policy, achieving great
result in ensuring a stable, efficient and
adaptable environment for the ICT sector
to prosper.

Belgium performs well in the Innovation
Landscape (7") and Human Capital (12%)
category, especially when education and
R&D is involved, but has difficulties in the
infrastructure department ranking 37" in
fiber coverage and 28" overall.

* Finland is a top 5 performer in all categories and takes the 15t place in Regulation and
Policy, Human Capital and Country Profile. Having completed relevant spectrum
auctions and already boasting commercial deployment, Finland is primed for a leading
role in the 5G era.

The average South European country would rank 215t overall but excluding Greece and

Cyprus from the mix, the rest of the bunch would average 16%. Interestingly, the
difference comes mainly from the Infrastructure and Technology factor, as the divide is

quite small in other categories.
Spain ranks 1t in Infrastructure and Technology but produces mediocre results in the
other categories, resulting in its overall 15™ place.

A correlation analysis between all examined criteria and the countries’ land area (km?)
was conducted to identify whether country size has any role to play in a country’s 5G
readiness. No significant correlation was identified to exist between country size and
any one criterion.

Europe 5G Readiness Index Report 7




Eastern European countries do not appear
as ready as the Western ones. The
highest ranked is the outlier and 12t
placed Estonia. The average E. European
country would rank 32" with an overall
score of 45.16 points.

There is a substantial score difference
when compared to W. Europe in all
categories. The overall score gap cannot
easily be attributed to a specific factor as
there is a divide that characterizes all
factors. Such a divide would be the
outcome of a multitude of societal,
economic and political reasons.

But the greatest disparity comes in
Regulation and Policy and Innovation
Landscape, two factors that negatively
affect Eastern countries and come up
regularly as focal points in establishing 5G
networks.

-~
Average W. Europe country score is higher than E. Europe across all categories
Max, min and average score across all categories by country block
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A fairly strong correlation exists between Index Score and GDP per capita
GDP per capita vs. Index Score (39 countries)
80
[ ]

= 70 Western European markets .
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E ®. Se
% 50 ° . . .
5 o *
G] 30 °

20

10

R?=0,594
0
35 40 45 50 55 60 65 70 75
Index Score
L In Source: IMF, inCITES * Luxembourg has been excluded for visualisation purposes )

This can be also observed in the Balkan An underlying explanatory parameter
region where E. European countries behind the described differences can be
occupy 6 bottom 10 spots. Eastern the national levels of wealth. A fairly strong
countries seem less able to provide correlation can be observed between final
stability and adaptability while being Index score and GDP per capita (R =0.77)
perceived as more corrupt than their supporting the intuition. Although, this
Western counterparts in addition to falling conclusion is not relied upon to understand
behind in the R&D department. further relations between countries.

Interesting Data Points

* The Baltics countries are the clear frontrunners in the E. Europe subregion with no other
countries earning a top 10 spot in any of the categories

Slovenia is the next best in the 21t place overall with balanced scores across all
categories ranging from 18t to 25,

Eastern European countries place 315t on average as their total score deeps low,
especially at the tail end of the distribution.

« The highest-ranking Balkan country is Romania (27") mostly due to an outstanding 18"
place in the Infrastructure and Technology category (subregion would place 29" on
average). Fiber coverage and 5G commercial deployment activity act as a difference
maker for Romania, a dynamic telecom market with high potential.

Europe 5G Readiness Index Report 9



The Baltics are closer to the Western
Europe considering their 5G readiness as
Estonia, Latvia and Lithuania stand in the
12t 18t and 19% position, respectively.

Estonia is scoring very well in Country
Profile (5") and generally in subfactors
describing the ability to nurture the right
environment for businesses to thrive.
Latvia’s position is driven by its 8" place in

Infrastructure and Technology (result of the
exceptional 1%t overall place in fiber
coverage achieving a whopping 87.8%) as
well as the 3rd place in Demand (ranking
2nd overall in 4G penetration).

Lithuania is also performing well in the
Demand category (9) mainly due to its
position as the 4™ ranked country in NGA
penetration.

-
Western-Eastern score comparisons
80
70
60
56,82 55,36
50
40 40,01
34,38
30
20
Total Infrastructure and Regulation and Policy Innovation Human Capital Country Profile Demand
Technology
.
In I \Western Europe === E Europe Balkans — e Baltics
o
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Clustering analysis was performed to identify whether the analysed markets can be grouped
into clusters with similar characteristics with geographical correlation being atop of the
hypotheses list. The analysis revealed three main country groups, with unequal distribution
between them. More specifically, the first cluster includes 15 countries, the second 13
countries and the third 11 countries.

COEE N

Cluster 1
Cluster 2
Cluster 3

Unrated

Created with mapchart.net ®

Interesting Data Points

The first cluster includes the top-14 countries as per the Index ranking with the addition
of 17t Belgium. All the countries in the first cluster belong to W. Europe and they are
located in the north-west part of Europe, apart from Estonia.

The average GDP per capita for the three clusters is $59.5k, $34.9k and $17.7k,
respectively and 14 out of 15 countries within the first cluster are also the top-14
countries by GDP per capita in W. Europe. This highlights a relationship between
ranking and economic status.

The second cluster comprises 13 countries, 4 from W. Europe and 9 from E. Europe,
while all countries except Russia are part of the EU. This cluster includes middle of the
pack countries with tendencies that go both upwards and downwards. Spain and
Greece, the outer limits, rank 15" and 30™ respectively.

The third cluster numbers 11 countries, including 10 from E. Europe and Cyprus which
fits better in the 3 cluster due to low Demand and Infrastructure scores. This cluster
includes countries that consistently rank in the middle or lower in most categories.

Europe 5G Readiness Index Report 11
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Germany

United Kingdom
Netherlands
Norway
Luxembourg

Belgium

Portugal
Latvia
Lithuania
Italy

Czech Republic
Poland
Hungary
Romania

Azerbaijan

Cyprus
Bulgaria
Georgia

Albania
Croatia

Moldova

North Macedonia
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Western Europe
Western Europe
Western Europe
Western Europe
Western Europe
Western Europe
Western Europe
Western Europe
Western Europe
Western Europe
Western Europe
Eastern Europe
Western Europe
Western Europe
Western Europe
Western Europe
Western Europe
Eastern Europe
Eastern Europe
Western Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Western Europe
Eastern Europe
Western Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe
Eastern Europe

47.975
66.196
53.567
53.882
54.628
46.827
58.341
76.684
108.951
53.558
56.066
35.853
47.223
83.399
49.529
41.592
33.665
31.402
36.701
40.470
29.642
38.462
38.834
33.891
34.046
27.998
36.640
30.252
18.616
41.407
24.595
12.227
18.564
13.991
27.729
9.775
7.703
16.486
14.220



This category includes factors that relate to
existing fixed and mobile infrastructure that
will be used in 5G networks as well as
preparatory steps towards deploying the
new technology, such as spectrum
auctions, 5G trials and deployment of
commercial 5G networks. In the early years
of 5G, operators are expected to deploy
Non-Standalone (NSA) 5G networks, which

In a next stage, they will upgrade their
network according to Standalone (SA) 5G
standards, which will be relying solely on
5G infrastructure. Fiber will play a key role
in the development of 5G networks both on
the core side, but most importantly in
backhauling for small cells. The large
amount of data expected to be transferred
through small cells, requires very high
capacity backhauling, which cannot be
supported by technologies based on

will  rely heavily on existing 4G copper.
infrastructure to operate.
("

35
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20

Number of countries
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Most countries have not yet made plans for the 26GHz band
Number of countries and their plans re 5G spectrum auctions (39 countries)

15
10 I I I
. I I

3.6GHz

m No plan/public
consultation

Auction planned

W Auction completed

26GHz

)

Number of countries

=5

2

0

= =
o v o wu

Fiber Coverage for most countries is below

50%
0-25 25-50 50-75 75-100

Coverage range (%)

Europe 5G Readiness Index Report 13




Overall, the least variability between the
countries across all criteria was observed
in the 4G availability criterion, which likely
implies that as technology matures, it is
easier for laggard countries to close the
gap with the pioneer countries. This is
likely due to equipment commoditisation
and the diminishing increase saturated

Interesting Data Points

W

—

T
PN

P

—— -

markets are able to achieve. The largest
variability is seen in the 5G spectrum
auctions and fiber coverage criteria.
Several countries have not allocated the
appropriate spectrum resources and even
though 5G networks are being deployed,
almost half of the countries fail to achieve
fiber coverage greater than 25%.

* Western European markets dominate the top 10 in this category with 9 appearances
interrupted only by Latvia in the 8™ spot. They average a score of 57.26 versus 41.53 for

Eastern European markets.

Spain followed by Italy placing 1st and 2" mirroring their ranking in the 5G pilots

criterion.

Bosnia and Herzegovina occupies the last position as it lacks any critical for 5G
infrastructure and only recently saw its first commercial 4G implementations (2Q 2019).

Denmark has a lot of difficulties in this category coming in 21t despite its overall 4t
ranking, failing to kickstart its 5G networks. The lack of commercial 5G along with a low
number of trials are the biggest obstacles the country is facing. Similar issues exist for
the Netherlands too, ranking 19" in this category out of the 7 overall spot with the
added issue of lacking fiber coverage.

Europe 5G Readiness Index Report




This category includes factors that relate to
the regulatory and policy frameworks that
will be key to facilitate the smooth and swift
deployment of 5G networks. 5G is going to
use two new frequency bands, 3.6 GHz
and 26 GHz, which will be essential to
achieve the higher data rates it promises.
This will only be possible by deploying a
larger number of small cells, due to the
shorter transmission range that higher
frequencies can achieve. With 5G it is
expected that the deployment of a large
number of macro and small cell antennas
will be required to accommodate the
increasing demand for capacity. Past
regulatory practice was generally based on
the requirements of physically larger high-
power macrocells, which might not be
appropriate in the case of networks that
use smaller cells. Enabling the deployment
of small cell networks requires streamlined
federal, state and local permitting, rights-of-
way, application submission timelines,
application  fees, application review
timelines and appeals processes to make it
economically feasible for operators to
deploy 5G across communities.

Interesting Data Points

The greatest variability in the scores
between the different criteria is observed in
the no. of days to start a business criterion.
The intuition behind this criterion is to
capture a metric that would represent the
ease of setting up a business as 5G will
enable new and disruptive business
models that will overhaul the entire
telecoms value chain. Thus, it is important
for new start-ups that develop new 5G
services and applications to easily set up
shop, fostering innovation and helping
create an ecosystem around 5G. The
creation of an ecosystem is important as
5G will redefine the existing bilateral
relationships, with new players entering the
market and present players seeing their
roles change. Hence, it is likely that in
countries burdened by red tape, 5G
development and adoption will be
hindered, at least in the early stage.
Correlation analysis between the no. of
days to start a business criterion and each
of the criteria in the Innovation
Environment  category  shows little
correlation between the two.

+ Western European countries score an average of 61.19 in this category, while the

Eastern European average stands at 43.07 and the overall average at 51.90. The
highest ranked E. European country in the category is Azerbaijan at the 11™ position.

Italy and Greece have the two lowest positions in this category amongst all Western
European markets scoring very low on multiple criteria. This is Italy’s lower performing
category.

Azerbaijan and Georgia are peaking in this category ranking 11" and 17™ respectively,
substantially better than their overall position (24t and 32n9).

Luxembourg ranks between 1st and 7t in 6 out of the 7 criteria, though it ranks in the
315t position in the no. of days to start a business criterion, which brings it overall in the
3" position in this category. Luxembourg ranks 18t in the Legal framework’s adaptability
to digital business models and is at least in the 80™ percentile in all government relevant
criteria which further highlights its capability to make the necessary regulatory
interventions needed for 5G to flourish in the country.

Europe 5G Readiness Index Report 15



Regulation and Policy is dominated by W. Europe despite interesting outliers
Regulation and Policy score by criterion (39 countries)

Finland
Switzerland
Luxembourg
Netherlands
Denmark
Germany
Norway
United Kingdom
Sweden
Iceland
Azerbaijan
Estonia

Austria

France
Ireland
Belgium

Georgia

Cyprus
Lithuania
Spain
Portugal
Latvia
Slovenia
Russia
Serbia
Albania
Bulgaria
Ukraine
Romania
Hungary
Czech Republic
Moldova
Italy
Slovakia
Poland
Greece

North Macedonia

Croatia

Bosnia and...

Average: 52.4%

0% 10% 20% 30% 40% 50% 60% 70% 80%

B Government ensuring policy stability Legal framework's adaptability to digital business models

| Efficiency of legal system in settling disputes M Efficiency of legal system in challenging regulations
Burden of government regulation Public sector corruption

B No. days to start a business

dn
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This category includes factors that relate to
potential contributors to the development of
the new technology from a research and
financial perspective. 5G is all about
innovation. Innovation in the provided
services and business models as well as

of thousands of devices. Hence, a skilled
research community coupled with strong
financial backing for R&D could create
sustainable competitive advantages for an
economy. The figure below highlights the
importance of a strong relationship
between academia and the market in
fostering innovation.

the way the network is set up to provide
seamless connectivity to tens or hundreds

P
Strong relations between innovation and academia
Three seperate Innovation Landscape criteria (39 countries)
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Western Europe in this category is once
again outperforming the rest of the
European countries, averaging 53.19 to the

Even tough countries with a higher GDP
per capita are more likely to be found at
the top of the Innovation Landscape list,

East's 35.23 taking up the first 14 more is needed to excel in this category.
positions. The first Eastern European Six out of the top 10 countries have a GDP
appearance comes with the Czech per capita that is lower than the Western
Republic. European average
-
Even though GDP is indicative, Innovation needs more
Top 30 countries GDP per capita and Innovation Landscape score
- 12
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Interesting Data Points

* This category is dominated by W. European countries. The first E. European country,
the Czech Republic, ranks only in the 15" position. The average W. European country
would rank 13™" while the average Eastern one would rank 29,

Belgium out of the 16™ overall place, catches the 7" best score in this category driven
by their expenditure in R&D which also ranks 7t in Europe.

Nordic countries perform better than all subregions examined achieving 61.99 and 6%
place, on average. Sweden, Denmark and Finland are the top three countries while
Norway and Iceland come 9t and 10™.

* Azerbaijan (21%%) ranks in the top 15 in 5 out of 7 criteria in this category. Ranking
second to last in Researcher in R&D and R&D expenditure, hinders its otherwise very
good performance.

Europe 5G Readiness Index Report 18




tech-savwwy Human Capital supported by
training initiatives could also stimulate the

This category includes factors that relate to adoption of the new technology. The
quality of the education system and greatest variability among the countries
training initiatives that could be useful in exists in the availability of scientists and
deploying and adopting new technologies. engineers criterion and, despite what could
5G is a new technology which finely be expected, there is only moderate
orchestrates  existing technologies to correlation between this criterion and GDP
achieve the advanced properties it per capita (R2=0.5). Though, there is fairly
promises. As such, qualified personnel and strong correlation (R2=0.75) with the
solid engineering expertise will help in the skillset of university graduates criterion,
swift development of 5G networks, the suggesting that availability is mostly
creation of new more exciting applications influenced by strong educational
and use cases that take advantage of the foundations.

characteristics of 5G. Consequently, a

4 N
Some outliers appear in the Human Capital category

Human Capital score by criterion (39 countries)
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Interesting Data Points

The average score for W. European countries is 63.19 and 47.32 for E. European. The
average score of all countries in 55.05.

Greece ranks 5 in this category, its highest rank in all categories, due to its high scores
in the tertiary enrollment (1!) and availability of scientists and engineers (2"9) criteria.

Luxembourg ranks 22" in this category, its lowest rank across all categories, due to its
last ranking in the tertiary enrollment criterion.

Finland has one of the most efficient educational systems in the world, hence its rank in
this category (1sY). Finnish universities are also famous for their R&D activities,
something that will prove very useful in the 5G era.

Switzerland ranks 2™ in this category despite its 29™ place in tertiary enrollment as it
also ranks 1%t in two other criteria in the category.
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This category includes factors that relate to
the existing economic state of a country,
ICT industry competition and the
government's support and use of new
technologies. Deploying 5G does not come
cheap. Hence, in many cases, state
support will  be required for the
development of 5G pilots in some
countries. State support might be financial,
procedural, regulatory or legislative.
Countries with higher GDP per capita are
also more likely to deploy and adopt 5G
faster due to the increasing purchasing
power of their citizens. What is also key,
the presence of ICTs and new business

models within a country’s economic
ecosystem, increasing the chances it will
invest in new technologies.

The lowest variability between the
countries across the criteria exists for the
Competition in network services criterion.
This implies that market competition is high
enough to drive existing operators to invest
in new technologies and gain competitive
advantage over their peers. The greatest
variability exists in the ICTs and business
model creation criterion which varies
greatly between Western and Eastern
European countries, likely due to the
cohesive framework that the EU has as
compared to E. European countries.

(
Estonia makes the top 5 due to a first place in competition in network services
Country Profile score by criterion (39 countries)
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Interesting Data Points

* The Country Profile category has the lowest score difference between Western and
Eastern European countries of all categories. The average W. European country score
is 79.24, 69.21 for E. European countries and 74.09 overall.

Estonia takes up the 5th place relying on its 1t rank in the Competition of network
services criterion.

Netherlands and Luxembourg place 2" and 7t in this category. Belgium, though, ranks
only 20" mostly due to poor performance on their network competitiveness.
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This category includes
factors that relate to the
adoption of new fixed and
mobile technologies as well
as the use of the Internet.
Technology  development
and adoption is like the
‘chicken or the egg
dilemma’ in the telecoms
world. In other words, some
believe in the ‘if you build it,
they will come’ theory,
whereby operators offer the
latest and greatest
technologies to their clients
with the hope that they will
adopt them, whereas others
think that customer demand
is what drives investment
by the operators and not

the other way around. In
any case, technology
adoption is critical for the
sustainability of the
operators’ business model.

The greatest variability
between the countries
across the criteria exists in
the 4G penetration criterion.
This is due to the fact that
Bosnia and Herzegovina
and Ukraine were really late
bloomers when it comes to
4G launch. As a result of
that they rank in the last two
positions of the table as
demand has not yet
reached other countries’
levels.

Europe 5G Readiness Index Report

o BEH
WE W
C e
000 o 9 5 e
LN -1 -1 T

S I 3

21



Bosnia and Ukraine were the last two countries to deploy 4G networks
Demand score by criterion (39 countries)
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Interesting Data Points

* The average score for W. European countries is 56.23, 45.96 for E. European countries
and 50.96 for all countries.

Latvia ranks 3" in this category, its highest rank across all categories, due to its high
scores in the 4G penetration (2"%) and mobile data traffic (4™) criteria. Latvia is the only
E. European country that achieves this high a rank across any category.

* Austria and Norway manage to position themselves in the top 15 despite low
penetration. Norway ranks 26" in 4G penetration and Austria 28" in NGA penetration.
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To identify the relationship between the various factor categories a correlation analysis was
conducted. The results show that there is positive and statistically significant correlation
between the different factors, ranging from 47% between Regulation and Policy and
Infrastructure and Technology to 85% between Innovation Landscape and Country Profile.
These results could be explained as follows:

1. From Table 4, it seems that there is a positive relation between most factors.
Therefore countries that are performing well in multiple categories are usually able to
project this advantage into other areas as well.

2. The high correlation between the Country Profile and Innovation Landscape factors
implies that the better the economic status and the state’s vision to support new
technologies, the more financial support is provided to R&D purposes. The
relationship between Country Profile and Regulation and Policy could also be
interpreted in the same way.

3. The ‘low’ correlation between Infrastructure and Technology and Regulation and
Poalicy is likely due to the fact that the Regulation and Policy category does not
exclusively include ICT-specific criteria. But, if one calculates the correlation between
the Public sector corruption criterion and Infrastructure and Technology, the
correlation increases to 67%. Although the Regulation and Policy category does not
include only ICT-specific criteria, it was included in the construction of the Index due
to several legal considerations that 5G will complicate, such as site planning,
licensing and rights of way.

& Technology and Policy | Landscape | Capital | Profile
nfrastructure & Tech nology 100% 47% 65% 61% 83% 68%
100% 85% 76% 79% 69%
100% 82% 85% 80%
100%  80%  67%
100% 8%
100%
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As part of our Mobile and Fixed
Connectivity database, Prognosis, we
generate granular market sizing forecasts
for 41 European countries, across over 160
KPIs, totalling over 110k unique data
points. INCITES Consulting’s mobile and
fixed connectivity historical data are based
on a number of inputs from trusted
sources, including regulator reports,
network operator reports, news articles,

agenda and we have implemented a robust
research and analysis process of all
available datasets of  operational,
demographic and socioeconomic data.

iNnCITES forecasts that 5G will reach 181
million subscriptions by 2023, accounting
for 17.4% of total mobile subscriptions
excluding M2M, up from a few thousand
connections in 2019. W. Europe will
account for the vast majority of 5G

statistics agencies, international bodies bscriptions  throuahout  the . forecast
and other insights from conversations with S:ri(s) " %heasd of B ILEJgro ue S
our clients and partners. We place data period, : pe.
integrity and robustness on top of our
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5G will be adopted faster than its predecessors. Widen installed customer base,
higher tech savviness, fiercer operator competition and faster smartphone price erosion
will drive this.

5G take-up will accelerate after 2022. Coverage expansion, network upgrade from
NSA to SA, device price erosion, technology maturity, availability of 5G-enabled devices
and introduction of advanced services and applications will drive this.

W. Europe will have over 150m 5G subscriptions by 2023. This figure is over 9x
higher than the 4G subscriptions after the launch of 4G on a like-for-like basis. A
handful of countries have launched in 2019, though the bulk of them will go live in 2020,
in-line with EU’s digital agenda targets.

E. Europe will have over 30m 5G subscriptions by 2023. This figure is over 7x
higher than the 4G subscriptions after the launch of 4G on a like-for-like basis. Several
countries will launch 5G in 2020, though its take-up will lag behind that of W. Europe.
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In order for the factors that constitute the
Europe 5G Readiness Index to have a fair
representation in the overall Index score,
the data analysis performed in the former
sections comes from a weighted Index.

Both the weights of the criteria within each
category as well as the weights of the
categories themselves were based on
discussions with clients and partners as
well as InCITES experts’ opinions and
expectations (more info can be found in the

Interesting Data Points

Europe 5G Readiness Index Methodology
document).

An alternative scenario was examined by
setting equal weights of both the factor
categories and criteria. This implies that all
categories and criteria within them are of
equal importance to a country’s readiness
for 5G. The results of this analysis show
that there was little variation between the
initial and new overall rankings as shown in
the Table below.

* Romania saw the highest overall rank improvement (+4 positions) maostly driver by its
good scores in 4G availability, fiber coverage and their early 5G deployment, all

cornerstones of a 5G ready country.

The greatest drop comes for Greece (-4 positions) mainly resulting from low scoring in

criteria related to stability in policy, regulation

conditions for ICTs to thrive.

and the nourishment of the right

The average position change across all criteria was 0.86 positions compared to the

weighted ranking.
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https://www.incites.eu/incites-map/Europe_5G_Readiness_Index_Methodology.pdf

Infrastructure and Regulation and Innovation . .
Uizl (GEmilERy Uil TEChnOIogy Bl Y Haman Capltal o profe
Rank (+/-) Name Score

Finland 70.95 67.44 4 (1) 75.62 64.24  3(-1) 76.04 1(0) 85.06 1(0) 62.23
(I EN I 69.00 | 65.16 6 (0) 74.62 2(0) 64.17 4(1) 69.74 2(1) 81.12 8 (0) 61.77
(TN 6668 | 69.99 3 (-2) 68.95 6 (0) 63.83  5(-1) 6479  10(1) 8235 4 (1) 51.82
(WTE S 65.93 | 51.18 | 21(3) | 69.49 5(0) 65.52 2(1) 6500  8(-1) 7993  12(-1) 7123

Sweden 6591 5658  13(-4)  66.64 9(0) 68.00 1(0) 65.15 7(2) 83.02 3(0) 63.39

United
Kingdom

65.26  66.09 5(-2) 66.74 8(0) 55.53 11 (-4) 60.54 13 (0) 81.90 6(-2) 61.42

(YSUPUPCREN 6524 | 5248 | 19(3) | 7313  4(1) 59.75 6 (0) 6871  3(-1) 84.77 2(0) 60.28
(P A 6408  62.53 7(0) 67.03 7(0) 5621  9(-1) 66.70 4(1) 80.92 9(0) 55.50
Il 6297 5415  17(-2) | 73.74 3(1) 5423  12(-2) 5518  22(2)  81.80  7(-1) 58.92
Austria 62.61 59.09 9(3) 6249  13(1) 5657 8 (4) 65.58 6(0) 80.05  11(3) 5828
Iceland 61.00 4444  27(-1) 6538  10(0)  55.98  10(1) 6434  11(1) = 7707  15(1)  67.57
Estonia 6046 5732  11(2) 6324  12(0) 4633  17(0) 5873  15(0)  82.02 5(2) 58.64
France 5938 5697  12(-4)  60.18  14(-1) 5299  13(0)  59.98  14(0)  80.20  10(0)  51.74
Ireland 59.06 5489  14(5) 6012  15(0) 5128  14(0) 6492  9(-1) 7557  18(-1)  54.56
Spain 58.63 73.58 1(1) 4923  20(0) 4031  20(1) 5811  16(0)  79.63  14(-1)  52.49
(SO 5576 57.32  10(4) 4853  21(0) 4635  16(0) 5724  17(1)  79.67  13(-1)  53.17
P 5571 4283 28(0) | 56.77 | 16(0) | 56.71 7(2) 6400 12(-2) 7337  20(0)  52.66
Latvia 55.07 59.34 8(2) 4646 ~ 22(0) 3729  25(0)  53.81  23(1) 7337  21(2) 6354
(OVEYNESMN 5402 4943 24(-3) 5229  19(0) 4364  19(-1) 5565  20(0) 7625  16(2)  59.37
Italy 53.01 71.60 2(2) 3583  33(1) 3675  26(2) 5232 27(-1) 7605  17(2)  49.05
RV 5132 5029  23(0) 4619  23(0) 4521  18(1) 5535  21(-2)  73.04  22(-1)  46.63
Russia 49.90 5079  22(-11) 4415  24(2) 3658  27(0) 5328  24(1) 7422  19(0) 4828
[OT LT 49.83 51.81 = 20(0) | 4137  31(1) | 4711 | 15(0) | 5271 = 25(0) | 67.21 = 33(0)  46.42
IVRUCUCG 4952 3292 32(0) 6373  11(0)  40.02  21(-1) 5248  26(1)  71.95  27(-1) = 43.02
Poland 4921 5447  15(2) 3486  35(2) 3611  28(2) 5034  28(0) 7239  23(-1) 5491
(MCC M 48.00 5444  16(8) 4144  30(-2) 3830  23(0) 4454  32(0) 7113  28(0)  47.05
IO 47.18 5354  18(4)  41.80  29(2) 3241  30(0)  43.99  33(1) 7018  30(0) 4425
G CWM 4627 47.83  25(0) 3543  34(2) 3860  22(0) 4390  34(-1) 7226  25(-1)  47.97
Cyprus 4624 3664  31(0) 5354  18(0) 3076  32(-1) 5628  19(2) 7226  24(1)  38.14
Greece 4576 4491  26(1) 3459  36(-3) 3144  31(1) 6596  5(-1) 7078  29(0)  44.04
P CO 4527 3794  29(1) 4282 27(2) 3750  24(0) 4737  30(0)  71.99  26(1) @ 4421
(YO 4236 2760  37(0) 5587  17(0) 2848  35(0) 3967  36(0) 6346  36(0)  42.34
Serbia 4217 3141 33(2) 4386  25(0) 3492  29(0) 4845  29(0) 6888  31(0)  37.38
Albania 4123 2967  36(0) 4372  26(-2) 2814  36(-2) 4736  31(0) 6429  35(0) = 44.12
Croatia 3997 3781  30(-1) 2855  38(0) 2872  34(2) 4215  35(0) 6822  32(0) 4566
(VRIS 3907 3076  35(-2)  39.65 32(-2) 2568  38(0) 3880  37(0) 6495  34(0) 4217

Ukraine 37.98 22.87 38(0) 41.89 28 (-1) 30.04 33(0) 57.09 18(-1) 61.83 38(0) 31.26

North
Macedonia
Bosnia and
Herzegovina

3594 30.86  34(0) 3454  37(-2) 2624  37(0) 2735  39(0) 62.44  37(0) 38.57

2833 19.42  39(0) 1991  39(0) 2358  39(0) 3334  38(0) 5407  39(0) 33.45




inCITES Consulting is an innovative research, data and advisory firm specialising in the ICT
market. Our mission is to support business and technology leaders make informed decisions
on technology purchases and business strategy. Our executives have extensive experience
in network engineering and the economics of the ICT sector with more than 100 scientific
publications and over 300 citations in the past 20 years.

The list of our satisfied customers includes some of the largest telecoms operators, vendors,
integrators, governments, universities and telecom regulators globally. We also act as a
trusted research and innovation partner for the European Commission on cutting edge
research projects mainly in the areas of 5G, Cyber Security and Data Centres.

Our wide range of capabilities include:
* Business Modelling
» Technoeconomic Analysis
» Business Planning
* Value Chain Analysis
* Regulatory Economics
« Demand Forecasting and Market Sizing
» Market Analysis
+ Socioeconomic Impact Analysis
» Cost Benefit Analysis
* Technology roadmapping
You can learn more about inCITES Consulting by visiting www.incites.eu.
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The contents of this product are copyright protected. Views and opinions expressed in this product
do not necessarily reflect the views and opinions of InCITES Consulting S.A. No person may
download, duplicate, reproduce, edit, publish, make available or disseminate through whatever
means this product or any content contained in whole or in part unless they have received prior
written permission by inCITES Consulting S.A.

inCITES Consulting S.A. gives no warranty and accepts no responsibility or liability for the
accuracy or the completeness of the information and materials contained in this product. inCITES
Consulting S.A. is not responsible or liable in any way for any claims, damages, losses, expenses,
costs or liabilities whatsoever (including, without limitation, any direct or indirect damages for loss
of profits, business interruption or loss of information) resulting or arising directly or indirectly from
the use of or inability to use this product.
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