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Around 20 million FTTH/B subscribers in Europe

Penetration at Sept 2017
The number of FTTH/B subscribers %
in the EU28 has grown more than
fourfold since the last FTTH Council B < 1%
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FTTH/B pioneers Sweden and the
Netherlands were selected to trace
the socio-economic effects of fibre
in the present study.
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Sweden — An FTTH success story
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Source: Data for 2007 to 2016 was taken from the Swedish Post and Telecom Authority (2017); data for 2017 was collected via a representative consumer survey conducted for this study, N=803.
To harmonise both data sets other Internet access technologies (e.g. satellite, dial-up, etc.) were not considered in the figure above.
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Swedes migrate to FTTH

o

Share of Internet connections by
access technology

FTTH (18%)

DSL (14%) FTTH (51%)

Cable modem (14%)

First subscribers

(17%) " DSL (7%)

Cable modem (12%)
Wireless access

(19%) Wireless access

Dial up (4%) (18%)
Not sure (12%) Not sure (9%)
Other (3%) m m Other (3%)
2013 2017
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Fibre makes a difference

o

" More than 70% of those who made the switch " For the majority of FTTH users fibre is about
to fibre noticed a difference to their previous higher speed and better value for money.*
Internet access technology.

87%
62%
High The range of Value for
bandwidth services you get money
* Percentage share of the maximum available points in a ranking exercise. Wlk

Source: Representative consumer survey (2017), N=181 Source: Representative consumer survey (2017), N=347. e



...In love with their FTTH connections

Source: Representative consumer survey (2017), N=924; in Sweden; Sum of “llike it very much” and “It's above average” on 5-point Likert-scale



Consumers want fibre

"  Only 13% of non-FTTH users claim that they " 94% of non-FTTH users would consider
have consciously decided against an FTTH subscribing to FTTH if it was made available
subscription. in their area.

13%

Source: Representative consumer survey (2017), N=417. Source: Representative consumer survey (2017), N=157. S 000Y =



FTTH users do more online

On average 2
FTTH users are more active /
online.




FTTH users do more online
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FTTH users use more mobile devices than non-FTTH users

76%

68% 67%
mFTTH
Proportions of users /
mNon-FTTH owning specific
mobile devices
connected to the
Internet

Laptop / Tablet* Mobile phone / Smart Watch* Wearable / ,
Netbook Smartphone*** Fitness Tracker/

.
|
N

Source: Representative consumer survey (2017), N=924; Significance: *** 0.01, ** 0.05, *0.1.
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Source: Representative consumer survey (2017), N=924; Significance: *** 0.01, ** 0.05, *0.1.

..the same goes for stationary devices

48% /
mFTTH ,, g
Proportions in % of users
mNon-FTTH owning specific /
stationary devices
24% connected to the
Internet / @&
18% y/
14% 15%

Desktop PC***  Smart TV* Gaming Multimedia Stereo system
console set top box*** / Radio



Video streaming

Percentage shares of
OTT services used for
video content consumption
(in an average month)
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Music streaming

Germany

a7

Sweden

21
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Percentage shares of OTT services used for music content consumption
(in an average month)
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International Snapshots
of FTTH's Impact




88% less

greenhouse gas
emissions per gigabit
with FTTH/B
Infrastructure
compared to other
access
technologies.

Source: Baliga, J., Ayre, R., Hinton, K., & Tucker, R. S. (2011). Energy consumption in wired and wireless access networks. IEEE Wlk
Communications Magazine, 49(6), 70-77. doi:10.1109/MCOM.2011.5783987 i
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4 . 8% more

start-ups

In French municipalities
with ultrafast broadband
compared to the ones
with slower access.

Source: Hasbi, M. (2017). Impact of Very High-Speed Broadband on Local Economic Growth: Empirical Evidence. Wlk"
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Sweden and Finland

€75to€425

per capita can be saved
annually in small
municipalities
depending on

the take-up rate

of digital home services
enabled by FTTH
broadband.

Source: Forzati, M. and C. Mattson (2014), FTTH-enabled digital home care — A study of economic gains, Department for Networking and Transmission, Acreo AB. wi k"
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128 days

homeoffice per month for
FTTH users compared to
an average of 10.8 days -

i
-

for DSL & cable users.

1.1

higher GDP per capita
In communities with
Gigabit broadband
access than in the ones
with a slower one.

Source: RVA. (2011). Broadband Consumer Research. Sosa, D. (2015). Early Evidence Suggests Gigabit Broadband Drives GDP.
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2.9

expected
Increase in
employment
from full FTTP
roll out.

Source: Singer, H., Caves, K., & Koyfman, A. (2015). The Empirical Link Between Fibre-to-the-Premises Deployment and Employment: A Case Study in Canada.
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Immersive media

Today’s virtual and augmented reality systems require 100 to 200 Mbit/s
for a one-way immersive experience. Future applications, however, will
likely require fully symmetric access of more than 1 Gbit/s.

= A fully immersive experience will engage all senses. Therefore, latency
of less than 1 ms is required.

= Virtual and augmented reality will provide new opportunities in multiple
sectors other than entertainment:

» Virtual and augmented reality enables students to learn together
in situ no matter where they are located. It also enhances
cognitive and social skills.

» Virtual reality enables remote diagnostics, therapy and surgery,
from which individuals living in rural areas can benefit the most.

Source: The insights from this slide are from: Bastug, E. et al. (2017). Towards Interconnected Virtual Reality: Opportunities, Challenges and Enablers. IEEE Communications Magazine, 55 (6), 110-117; ABlresarch & QUALCOMM (2017). .
Augmented and Virtual Reality: The First Wave of 5g Killer Apps. NY, Oyster Bay; ITU (2014). The Tactile Internet. ITU-T Technology Watch Report, Geneva; Martin-Gutiérrez, J.; Mora, C. E.; Afiorbe-Diaz, B. & Gonzalez-Marrero, A. (2017). |
Virtual Rechnologies Trends in Education, EURASIA Journal of Mathematics Science and Technology Education, 13(2), 469-486. con
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Study objective

= This study investigates the socio-economic benefits of FTTH in Sweden and the Netherlands using a representative
consumer survey and case studies.

Survey results

= Consumers have been migrating to FTTH in Sweden since 2007, while the shares of subscriptions that rely on other
technologies such as DSL and cable have decreased over the same period.

= In Sweden over half of the contracts signed since 2014 have involved broadband connection speeds of more than 100
Mbit/s. In 2017 more than 40% of all Internet subscribers enjoyed high-speed broadband access of more than 100 Mbit/s.

= The proportion of households in Sweden with Internet speeds of more than 100 Mbit/s has grown in rural areas in
particular. The share rose from just 6% in 2014 to 47% in 2017.

= Approximately 67% of all broadband connections that provide speeds of more than
100 Mbit/s in Sweden are based on FTTH. In rural areas this share rises to 82%.

= For FTTH subscribers high bandwidth is the primary reason for purchasing an FTTH connection.
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On average Swedish FTTH broadband subscribers perform 11% more activities online than subscribers with other
Internet access technologies, especially activities regarding entertainment or connecting with other people.

Swedes with high-speed Internet access use music and video streaming services significantly more frequently than
Germans. 30% and 35% of Swedes watch videos

and listen to music solely over the Internet. Only 10% and 21% of Germans are similarly drawn to online video and
music streaming.

FTTH users are consistently more likely to own connected devices than non-FTTH users thus indicating a more
progressive Internet usage pattern for FTTH users.

82% of FTTH customers say that they like their service very much or that it is above average. This is a substantially
higher level of satisfaction than that recorded for any other Internet access technology in Sweden.

Almost all non-FTTH subscribers (94%) would subscribe to FTTH if it was made available in their area.
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Contact

Dr. Iris Henseler-Unger

General Manager and Director
WIK-Consult GmbH

Rhondorfer Str. 68

53604 Bad Honnef

Tel.: +49 2224 92 25 10

Fax: +49 2224 92 25 68

email: i.henseler-unger@wik-consult.com
homepage: www.wik-consult.com

More insights:

Wernick, C, F Queder, S Strube Martins, & C Gries. 2017. Ansétze zur

Glasfaser-ErschlieBung unterversorgter Gebiete. Bad Honnef: WIK-Consult.

Wernick, C, S Strube Martins, C Bender, & C Gries. 2016. Markt- und
Nutzungsanalyse von hochbitratigen TK-Diensten fir Unternehmen der
gewerblichen Wirtschaft in Deutschland. Bad Honnef: WIK.

Wernick, C, & C Bender. 2016. The Role of Municipalities for Broadband
Deployment in Rural Areas: An Economic Perspective. Bad Honnef: WIK.
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