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Agenda BREKO BOCKER ZIEMEN

German Broadband Association

01. 02. 03. 04.
Market Data Fibre Trends Deployment & State Corona Impacts
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Sample BREKO BOCKER ZIEMEN

German Broadband Association

195 BREKO network operators have been interviewed throughout Germany in May and June 2020. The
interviewees are executives of telecommunications companies (e.g. Managing Directors, Heads of Strategy, etc.).

BREKO data summary

— 208 of 270 active alternate network operators in
Germany are part of BREKO (77%)

Revenue of BREKO network
operators in 2019:

€ 7.8 billion
—  The BREKO market study is representative for the

German market and is validated by additional

sources
Investments by BREKO network

operators in 2019:
€ 2.5 billion

—  Regional distribution of the BREKO members:

North Rhine-Westphalia
Baden-Wuerttemberg
Bavaria
Schleswig-Holstein
Lower Saxony
Rhineland-Palatinate
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Homes activated by BREKO
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Hesse network operators :
Saxony NN 3 1.5 million
Germany Im—u 7
Saxony-Anhalt s 5
Mecklenburg-Western... [ 5
Brandenburg mmm 4
Berlin mmmm 4 Homes connected by BREKO
Thiringia i 2 network operators :
Saarland mm 2 3.6 milli
Hamburg ® 1 I
0

Source: survey of network operators (n=187-195).
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Evolution of the data volume BREKO BOCKER ZIEMEN

German Broadband Association

The demand for fixed network data volumes is steadily increasing. The average growth between 2014 and
2025 is approximately 30% per year.

Average data volume of fixed networks per connection and per month in gb over time (incl. TV and streaming services)

CAGR*:29.53 %

677
440
L | L
. I -
2014 2015 2016 2017 2018 2019 2023”7 2025

Source: Bundesnetzagentur, Annual Report 2019, p. 52.; *Compound Annual Growth Rate, here 2012-2025.; ** BREKO forecast; *** Seagate/IDC
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Ratio mobile / fixed data volume BREKO BOCKER ZIEMEN

German Broadband Association

The ratio of mobile to fixed data volume remains relatively stable. A substitution of fixed networks by mobile
connections is still not apparent.

Ratio mobile / fixed data volume on average per user and per month in gb

M fixed networks ™ mobile connections
132

118~

v

0.59

47
x
0.29 0.42

2014 2015 2016

Source: Bundesnetzagentur, Annual Report 2019, p. 52, 57.
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Available connections by bit rate BREKO BOCKER ZIEMEN

German Broadband Association

Increase in connections with high bitrates: every forth connection faster than 100 Mbps in 2019.

2014 2015 2016 2017 2018

29.6 Mio. available | 30.7 Mio. available | 32 Mio. available | 33.2 Mio. available | 34.2 Mio. available | 35.1 Mio. available

bit rates : ; . . ) .
connections connections connections connections connections connections

10-30 Mbps . 36% 33% l 28%
30-100 Mbps I 16% 35% . 38%
> 100 Mbps ‘ 5% 20% l 26%

*compared to previous years

Source: Bundesnetzagentur, Annual Report 2019, p. 49.; survey of network operators (n=40)
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Vorführender
Präsentationsnotizen
Festnetz-Breitbandanschlüsse


Verfügbare AnschlüsseBitrate

		Verfügbare Anschlüsse je Bitrate



				                           Jahre
Bitrate		2014
Alle Netzbetreiber
29,6 Mio. Anschlüsse		2015
Alle Netzbetreiber
30,7 Mio. Anschlüsse		2016
Alle Netzbetreiber
32 Mio. Anschlüsse		2017
Alle Netzbetreiber
33,2 Mio. Anschlüsse		2018
Alle Netzbetreiber
34,2 Mio. Anschlüsse		2019
(Alle Netzbetreiber)		2019
BREKO Mitglieder
35,1 Mio. Anschlüsse

				< 10 Mbit/s		43%		29%		21%		16%		12%		8%		6%

				10-30 Mbit/s		36%		42%		43%		39%		33%		28%		21%				10-50

				30-100 Mbit/s		16%		21%		25%		30%		35%		38%		28%				50-100

				> 100 Mbit/s		5%		8%		11%		15%		20%		26%		45%



















Verfügbare AnschlüsseBitrat (2)

		Verfügbare Anschlüsse je Bitrate



				                           years
bit rates		2014
29.6 Mio. available connections		2015
30.7 Mio. available connections		2016
32 Mio. available connections		2017
33.2 Mio. available connections		2018
34.2 Mio. available connections		2019
(Alle Netzbetreiber)		2019
35.1 Mio. available connections

				< 10  Mbps		43%		29%		21%		16%		12%		8%		8%

				10-30  Mbps		36%		42%		43%		39%		33%		28%		28%

				30-100  Mbps		16%		21%		25%		30%		35%		38%		38%

				> 100 Mbps		5%		8%		11%		15%		20%		26%		26%



















Bundesförderprogramme

		Bundesförderprogramm: Zuschlagsgewinner aus Sicht der Wettbewerber

				Gesamt bewilligt		Gesamt vergeben		Wettbewerber		Telekom

		Anzahl Zuwendungsbescheide		921		395		202		193

		Förderzusagen in €		660		430		260		170

		Mittelauszahlungen im BFP Breitbandausbau Stand 18.06.2020

		Jahr		Beratungsleistungen		Wirtschaftlichkeitslücke		Betreibermodell

		2017		10,701,267.77 €		102,289.00 €		992,587.74 €

		2018		28,197,564.90 €		63,245,791.39 €		11,352,728.68 €

		2019		24,477,689.74 €		184,201,633.04 €		54,797,405.63 €

		2020		5,404,662.31 €		116,164,973.44 €		66,739,007.88 €

		Gesamt		68,781,184.72 €		363,714,686.87 €		133,881,729.93 €

		Bundesland		Anzahl Gesamtbewilligung		Betreibermodell		Wirtschaftlichkeitslückenmodell		Bundesförderung		Mittelabfluss		Einwohner Bundesland		Bundesförderung/Einwohner		Summe

		BB		34		0		34		500,489,067.00 €		2,621,680.61 €		2,522,000		199.49 €

		BE		1		0		1		381,922.00 €		291,422.00 €		3,669,000		0.18 €

		BW		207		170		37		697,853,078.00 €		21,530,821.92 €		11,100,000		64.81 €

		BY		108		23		85		279,921,188.00 €		16,678,320.91 €		13,125,000		22.60 €

		HB		1		0		1		1,733,210.00 €		- 0 €		681,000		2.55 €

		HE		18		1		17		104,490,734.00 €		20,465,894.19 €		6,288,000		19.87 €

		HH		1		0		1		3,286,664.00 €		261,349.71 €		1,847,000		1.92 €

		MV		101		6		95		931,729,191.00 €		118,139,839.94 €		1,608,000		652.90 €

		NI		69		23		46		753,144,150.00 €		129,230,749.73 €		7,994,000		110.38 €

		NW		107		2		105		1,039,536,254.00 €		67,257,816.22 €		17,947,000		61.67 €

		RP		30		1		29		216,730,596.00 €		34,683,881.41 €		4,094,000		61.41 €

		SH		20		18		2		187,704,116.00 €		16,144,179.92 €		2,904,000		70.20 €

		SL		0		0		0		- 0 €		- 0 €		987,000		- 0 €

		SN		148		33		115		908,835,609.00 €		44,252,398.18 €		4,072,000		234.06 €

		SA		31		11		20		271,642,173.00 €		23,108,047.55 €		2,195,000		134.28 €

		TH		45		3		42		283,724,277.00 €		2,930,014.51 €		2,133,000		134.39 €

		Gesamt		921		291		630		6,181,202,229.00 €		497,596,416.80 €		83,166,000		80.31 €		6,678,798,645.80 €





Investitionen EBITDA

		Ursprungsdatei						Im Call angepasst						Nachträglich durch Fr. Nass angepasst						Telekom						BASF						VW						Daimler						RWE

		BREKO						BREKO						BREKO						Investitionen		EBITDA				Investitionen		EBITDA				Investitionen		EBITDA				Investitionen		EBITDA				Investitionen		EBITDA

		Investitionen		EBITDA				Investitionen		EBITDA				Investitionen		EBITDA				4.349		8.72				4.097		8.421				14.007		29.706				7.112		13.428				2.09		2.489

		137		147.2				137		147.2				548		588.8

		4		17.4				4		4.0				4		4.0						50%						49%						47%						53%						84%

		1		0.4				1		0.4				1		0.4

		5		2.4				5		2.4				5		2.4

		1		0.1				1		0.1				1		0.1

		11		4.7				11		4.7				11		4.7

		4		1.4				4		1.4				4		1.4

		377		32.8				377		32.8

		3		0.8				3		0.8				3		0.8

		2		0.2				2		0.2				2		0.2

		1		0.6				1		0.6				1		0.6

		8		6.9				8		6.9				8		6.9

		3		0.2				3		0.2				3		0.2

		3		68.6				3		68.6				3		68.6

		8		7.4				8		7.4				8		7.4

		16		10.4				16		10.4				16		10.4

		60		80.4				60		80.4				60		80.4

		1		3.4				1		3.4				1		3.4

		14		3.0				14		3.0				14		3.0

		8		-0.2				8		-0.2				8		-0.2

		5		-0.1				5		-0.1				5		-0.1

		1		0.1				1		0.1				1		0.1

		13		14.1				13		14.1				13		14.1

		12		14.1				12		14.1				12		14.1

		2		15.0				2		15.0				2		15.0

				42.5						42.5						42.5

		181		12.0				181		12.0				181		12.0

		3		1.3				3		1.3				3		1.3

		3		1.2				3		1.2				3		1.2

		16		11.6				16		11.6				16		11.6

		6		5.2				6		5.2				6		5.2

		3		0.0				3		0.0				3		0.0

		2		0.1				2		0.1				2		0.1

		3		0.9				3		0.9				3		0.9

		14		7.8				14		7.8				14		7.8

		6		8.2				6		2.0				6		2.0

		4		3.4				4		3.4				4		3.4

		4		3.4				4		3.4				4		3.4

		7		3.5				7		3.5				7		3.5

		3		3.3				3		3.3				3		3.3

		1		-0.1				1		-0.1				1		-0.1

		5		5.2				5		5.2				5		5.2

		11		-0.9				11		-0.9				11		-0.9

		3		11.0				3		11.0				3		11.0

		1		0.3				1		0.3				1		0.3

		1		-0.8				1		-0.8				1		-0.8

		6		0.4				6		0.4				6		0.4

		13		1.3				13		1.3				13		1.3

		5.00		0.1				5.00		0.1				5.00		0.1

		6		0.8				6		0.8				6		0.8

		10		6.5				10		6.5				10		6.5

		5.00		-1.1				5.00		-1.1				5.00		-1.1

		2		0.2				2		0.2				2		0.2

		30		1.5				30		1.5				30		1.5

		2		-0.1				2		-0.1				2		-0.1

		5.00		0.3				5.00		0.3				5.00		0.3

		2		1.0				2		1.0				2		1.0

		4		0.9				4		0.9				4		0.9

		6		1.9				6		1.9				136		1.9

		1		1.0				1		1.0				1		1.0

		2		2.0				2		2.0				2		2.0

		3		11.5				3		11.5				3		11.5

		1		1.0				1		1.0				1		1.0

		11		8.1				11		8.1				11		8.1

		2		3.4				2		3.4				2		3.4

		22		0.5				22		0.5				22		0.5

		2		3.4				2		3.4				2		3.4

		1		1,266.0				1		1.3				1		1.3

		1,116		1,861				1,116		577				1,280		986

														960.15		97%		Investitionen verringert um Förderprogramme

				60%						193%						130%







Mittelauszahlung Breitbandausba

		Mittelauszahlung Breitbandausbau

				Beratungsleistung		Wirtschaftlichkeitslücke		Betreibermodell

		2017		10,701,268 €		102,289 €		992,588 €

		2018		28,197,565 €		63,245,791 €		11,352,729 €

		2019		24,477,690 €		184,201,633 €		54,797,406 €

		2020		5,404,662 €		116,164,973 €		66,739,008 €		6,600,000,000.00 €

				68,781,185 €		363,714,687 €		133,881,730 €		566,377,601.52 €

										0.0858147881



Beratungsleistung	2017	2018	2019	2020	10701267.77	28197564.899999999	24477689.739999998	5404662.3099999996	Wirtschaftlichkeitslücke	2017	2018	2019	2020	102289	63245791.390000001	184201633.03999999	116164973.44	Betreibermodell	2017	2018	2019	2020	992587.74	11352728.68	54797405.630000003	66739007.880000003	







Kundenzahlen Technologie

				FFTB/FFTH		VDSL		ADSL		HFC		restliche Technologien

		2016		0.6		7.2		16.8		7.2		0.2		32

		2017		0.8		9.9		14.8		7.7		0.1		33.3		4.06%

		2018		1.1		12.6		12.4		8		0.1		34.2		2.70%

		2019		1.4		15		10.3		8.3		0.1		35.1		2.63%



FFTB/FFTH	2016	2017	2018	2019	0.6	0.8	1.1000000000000001	1.4	VDSL	2016	2017	2018	2019	7.2	9.9	12.6	15	ADSL	2016	2017	2018	2019	16.8	14.8	12.4	10.3	HFC	2016	2017	2018	2019	7.2	7.7	8	8.3000000000000007	restliche Technologien	2016	2017	2018	2019	0.2	0.1	0.1	0.1	







Breitband über 50 und über 100

				> 50 Mbit/s		> 100 Mbit/s

		Baden-Wüttemberg		91.9		84.8

		Bayern		94		85.7

		Berlin		98		96.4

		Brandenburg		88.2		70.2

		Bremen		98.3		97

		Hamburg		98.2		96.7

		Hessen		92.3		84.5

		Mecklenburg-Vorpommern		76.2		69.1

		Niedersachsen		90.8		80.4

		Nordrhein-Westfalen		94.4		87.6

		Rheinland-Pfalz		90.1		76

		Saarland		96.7		84.2

		Sachsen		85.1		75.9

		Sachsen-Anhalt		78.3		67.6

		Schleswig-Holstein		91.7		87.5

		Thüringen		88.5		76.8

				76.2		67.6






Available broadband connections by technology ~ 2he BOCKER ZIEMEN

=___;L
German Broadband Association

Local VDSL deployment almost completed. Fibre rollout (FTTB/H) is gaining momentum.

Share technologies and available broadband connections >50 Mbps in %

2018 2019

technology
VDSL/DSL 171 %I 26.5% .44 9% ..8%
FTTB/H 4.4% 6. 7%| /. S%I 9. O%I 11.2%' 13.5%

Source: BMVI (Federal Ministry of Transport and Digital Infrastructure), Broadband Atlas late 2019, p. 3. Data refer to Homes Passed: FTTB/H 2019: incl. corporate clients.
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Grunddaten

		Investitionen in Mio.								EBITDA						Umsatz						Anzahl geplanter Anschlüsse (Homes passed (plus)						Anzahl vermarktbarer Anschlüsse (Homes connected)								Anzahl geschaltete Anschlüsse (Homes activated)								Länge neu verlegter Glasfaserkabel in km						Länge Glasfasernetz in km						genutzte öffentliche Fördermittel								geschaltete Anschlüsse nach Technologie

		2018		2019		2020		2021 geplant		2018		2019		2020		2018		2019		2020		2018		2019		2020		2018		2019 (FTTB/H)		Kabel		2020		2018		2019 (FTTB/H)		Kabel		2020		2018		2019		2020		2018		2019		2020		2018		2019		2020				FTTB/H		Kupfer (HVT, KVz-TAL)		Bitstrom		Kabel		Sonstige		Gesamt

				548						72,600,000		147,200,000						2,884								k.A		330,000		340,000				k.A				11,540				k.A		2,153		1,476								48,489										11,540		42,794		4,698,180						4,752,514

		1		1.2		1.3		1.3										2		3								-								90		110																										110										110

		1		2		3		3										2		3								12,000				12,000				1,100		3000																										3,000										3,000

		1		2		2		2										5		5																																														950								950

		8		8		8		8										15		16						2000				2,000								850										53																850		12,500								13,350

		2		2.5		3		3										5		5										2,000						85		285																										285										285

		3		3		3		3										8		9						10,000				6,000						2,400		3,400										40																3,400										3,400

		8		2		2		2										7		10								k.A.		4,000						900		1,200						500																				1,200										1,200

		3		2		2		2										60		70																																																						0

				6		2		2				k.A		k.A				12		15						3000				3,000				k.A				2100				k.A																						2100										2,100

		2		7		8		8										45		50								30,000		45,000								10000																6,500										10,000		4,500								14,500

		2		8		3		3										40		45										40,000								7500																						23,300,000				7,500		15,000								22,500

		6		4		5		5		16,800,000		17,400,000						5		6										16,000								268						258,095																				268										268

		2		2		2		2										3		3										1,500								450																										450		13,400								13,850

		2		3		3		3										10		10								2,784		5,349						2,088		4,012						100																				4,012										4,012

		2		2		2		2										1		1						k.A		-		10,000				k.A								k.A																								2,088								2,088

		1		1		1		1										2		2										6,000								3,000																										3000										3,000

		1		1		5		5		41,995.95		428,769		k.A				3		3						k.A				2,000				k.A		2,500		516				k.A		80		10		37.2																516		1,713		700						2,929

		1		5		2		3				2,400,000		2,800,000				4		5						18,150				18,150								12,850																1,300										12,850										12,850

		2		2		2		2										4		5										5,000						1,950		2,500																										2,500										2,500

		3		1		6		5				133,000		200,000				1		2						21000				21,000						2,200		3,911								107								369										3,911										3,911

		12		11		10		10		4,327,852		4,730,000						10		10								39,700		42,000						10,800		12,000						66																				12000										12,000

		3		6		6		6										30		30						35000				15,000		20,000						10,800		15,000																								10,800						15000				25,800

		2		2		2		2										3		3										1,000								650																										650										650

		5		4		4		4				1,436,494.39		1,151,800				45.00		50										30,000								5,700		4,000						35		250																5,700		1175.00				4,000				10,875

		180		50		50		50										40		45										100,000								50		100														7,208						160,000,000				50		3,350				100				3,500

				0		15		15										5		50										18,500								500																18,500										500										500

		70		817		505		700				32,800,000		75,000,000				210								939,865		500,000		600,000				835,799				452,853								3,500								16,500										452,853										452,853

		2		3		4		5		1,713,000		814,000		k.A				30		30								39,418		20,000		21,148				4,358		6,765		4,563																								6765		12,516		1480		4563				25,324

		1		2		100		100		188,755		190,000						35		40										4,000						1,015		1,375						22										640										1375										1,375

		1		1		3		3		135,986,000		576,000		576,000				2		2								13,746		17,800								70						10.32																4,800,000				70		13,500						40 (Richtfunk)		13,570

		7		8		10		10		5,932,000		6,929,000						8		9								150,000		160,000						19,384		101,600						62																				101,600										101,600

		10		3		2		2				205,931		225,000				1		2										10,000						6,307		6,757						110		9		60						5,900										6,757										6,757

		2		5		5		5										1		2										1,000								650																										650										650

		6		3		4		4		71,308,432		68,616,996						2		3						k.A		3,540		3,540				k.A		625		3,540				k.A		2,300		50								1,400										3,540										3,540

				2		2		2										8		9						2,000				2,000								1,900																										1,900										1,900

		3		8		12		15				7,373,000		6,943,000				30		35						40,000				40,000								656								62								2,125										656		20,080		1,800						22,536

		10		16		19		20		5,300,000		10,400,000		10,500,000				59		80						49,927				49,927						28,850		38,500																6000										38,500		3,307								41,807

		40		60		64		60				80,359,912		56,471,439				483		506						183,588				183,588								97,084								1,650								23,760										97,084		536,838		98,875						732,797

		4		5		5		5										2		3										2,000								210																										210										210

		3		3		4		4										2		3										1,000								730																										730										730

		1		1		1		1										1		1										6,000								2,080																										2,080										2,080

		2		3		4		4										1		2										1,000								635																										635										635

		15		1		2		2		3,731,434.70		3,362,177.53						34		36								k.A.								14,500								45																				0										0

		10		14		15		15		2,120,000		3,030,000						20		25								14,940		20,000						429		11,000						106																22,600,000				11,000				3,500						14,500

		2		8		4		4		150,000		-   213,318.53		368,200				2.00		3										8,000						48		2,167						35								185.5		235.70										2,167										2,167

		12		5		12		12				-125,451		-108,558				2		2						k.A				3,000				k.A				735				k.A				25.9		105.2												200,000				735										735

		4		2		200		200										20		50										5,000								500																										500										500

		1		1		1		1				130,000		150,000				2		2						12,000				12,000								1,500				9,500																						1,500										1,500

		5		2		2		2										20		20						1,500,000				500								1,100																										1,100										1,100

		16		2		5		5										10		10										4,000								3,000																										3,000		5,900								8,900

		2		3		3		3										15		18										5,000								48																										48										48

		3		3		8		20										12		13						46,000				4,000						8,000		1,500																2,000										1,500										1,500

		2		2		2		2										4		4										1,000																																												0

		8		13		15		15		14,235,000		14,130,000						15		18								12,000		12,500						110,700		11,500						118										5,000										11,500										11,500

		4		5		5		5										7		8																																														19,400								19,400

		5		1		1		1										12		13										2,000								965																										965										965

		4		0		0		0										5		5										2,000								11,200																										11,200										11,200

		3		12		14		15				14,093,000		13,965,000				90		95										51,000								5,600				36,100																						5,600		98,750		6,500				300		111,150

		2		2		3		3		7,000,000		15,000,000						3		4										3,000						2,900		1,345						800																				1,345										1,345

		3		3		4		5										3		4																																																						0

		2		3		3		3										3		4										20,000																																												0

		40								38,500,000		42,500,000				84.2		97.5		110										28,000								12700																										12700										12,700

		18		181		163		210				12,000,000		15,600,000				34		48						k.A				78,800								12000								2,000								4,500										12,000		57,000								69,000

		1		1		1		1										2		2																																																						0

		2		3		5		7										3		4										2,000								1190																										1190										1,190

		2		2		2		2										8		8										2,000								130																										130										130

		2		3		3		3		1,957,950		1,310,000						5		5								-		19,000						10,272		11,865																										11,865		10,272								22,137

		15		2		2		2										30		32										20,000		180,000						7,350		50,000																								7,350						50000				57,350

		14		5		5		5										8		9										13,000						36,700		6,700																										6,700		30,000								36,700

		5		5		5		5										3		3										1,000																																												0

		15		5		2		2										8		10										14,000								9800																										9800										9,800

		8		3		3		5				1,240,000		1,504,000				9		10										5,000		20,000						622		10549						9								76										622		265				10,549		1		11,437

		15		16		40		40				11,604,581		11,051,572				30		30						k.A				30,000				k.A				464								69								3,214										464		9,350								9,814

		4		5		5		5										5		6										4,000																																				16,500								16,500

		5		1		1		1										6		7										100								90										40																90										90

		2		2		2		2										3		4										2,000								730																										730										730

		14		6		10		12		5,548,166		5,242,105						7		9								k.A.		15,000								8,021						47																				8,021										8,021

		3		3		4		5				11,637.18		-90,000				2		3										18,000								2,487				0				3								150						2,200,000				2,487										2,487

		1		2		3		3		-98,000		72,000		100,000				6		7						120,000		4,000		10,000						500		3,500						20								27		75										3,500		40		400				10 (Richtfunk)		3,940

		1		3		6		6		1,194,100		929,100		800,000				7		7						20,000								70,605						1,400		12,653												190												6,004				1,400				7,404

																										2,100		-		20,000																																												0

		7		14		20		25				7,848,036		k.A				86		100										23,000						7,397		7,267				20,000				3,088								15,629										7,267		55,239								62,506

		2		5		5		5										4		4										2,000						3,450		235																										235		47,189		631				1,650		49,705

		1		1		1		1										2		2										8,000								6,800																										6,800										6,800

																																																7												1,500,000														0

		15		5		5		5										25		27								120,000		10,000		120,000				13,800		3,100		13,800																								3,100						13,800				16,900

		4		5		5		5										5		5										1,000								600																										600										600

		5		6		10		15		6,913,000		8,188,400						3		4								-		1,000								670						185																				670										670

		5		5		5		5										7		7										1,000								540																										540										540

		1		2		2		2										4		5																																																						0

		5		5		5		5										9		10										20,000								9,330																										9,330										9,330

		3		5		5		5										20		25										8,000								4,400																										4,400										4,400

		4		5		5		5										6		7										6,000		16,800						3,300		10,000																								3,300						10,000				13,300

		3		4		5		5		3,367,694.39		3,400,000						8		9								89,700		6,000		90,000				23,000		4,500		21,900				150																				4,500						21,900				26,400

		6		8		10		15										10		15										1,000								670																										670										670

		3		4		5		5		3,400,000		3,400,000						4		4								-										500						34.6																				500										500

		10		7		55		60				3,531,700		3,500,000				12		13						k.A				20,000		180,000		k.A				8,671		17,432						31								415										8,671						17,432				26,103

		2		2		2		2										4		4										6,000																																												0

		5		3		4		5				3,340,000		3,200,000				17		20										40,000								36,000																										36,000		101,000						155		137,155

		4		5		5		5										5		7								-		10,000								2,636						150																				2,636										2,636

		1		1		1		1		27,330		-105,834						4		5								15,858		22,860								8,370						3,916																				8,370		2,636								11,006

		2		5		5		5										5		7										7,000								5,371																										5,371										5,371

		15		2		2		2										7		9										4,000								5,670																										5,670										5,670

		1		5		5		5										3		4										4,000																																												0

		4		5		5		5		5,559,000		5,215,000						5		5								11,000		3,000								1,300						100																				1,300										1,300

		1		2		2		2										5		5								16,700		1,900						1,521		1,300						422																				1,300										1,300

		8		11		10		10		-29,117		-949,333						5		7								4,367		8,048						450		1,700						40																				1,700										1,700

		4		3		5		5		11,200,000		11,000,000						5		5								30,500		2,200						22,500		2,060						1																				2,060										2,060

		1		1		5		5		237,216		257,216						4		5								8,000		30,000								5,371						5,182																				5,371										5,371

		10		1		1		1										3		3								k.A.		200						170		50						20																				50										50

		22		5		5		3										5		6										2,500						7,500		1,750																										1,750										1,750

		24		5		5		5										7		9										3,500						6,800		1,790																										1,790										1,790

		20		2		3		2										8		9										3,700								1,720																										1,720										1,720

		1		1		1		1				-808,000		-889,000				1		3						k.A				2,000				k.A								158				32								150																				0

		8		5		5		5										7		8										25,000								16,000																										16,000										16,000

		12		2		2		2										8		10										2,700								1,300																										1,300										1,300

		22		2		2		2										4		6										2,500								1,700																										1,700										1,700

		33		4		2		2				k.A		k.A				1		2										2,200								1,900				8,700																						1,900										1,900

		25		6		1		1				431,036		326,000				1		3						ca. 13.500				3,500								2,800				9000				4								88										2,800										2,800

		4		13		14		15				1,283,000		1,890,000				3		5						75600				22,500								4,100				4100						175						1200										4,100				800						4,900

		4		5		3		2										4		5										1,300								810																										810										810

						11		10										5		7						48,000																						640																										0

																														2,000																																												0

		13		5		5		5										9		10										5,000								720																										720										720

		2		2		2		2										3		4										2,500								740																										740										740

		24		1		1		1										10		12										5,500								820																										820										820

		5		1		6		8				k.A		k.A				1		1						400				4,500								10								120		250																10										10

		44		1		10		10										7		8										1,500								1,470																										1,470										1,470

		7		1		1		1										5		6										1,700								430																										430										430

		5		8		10		15										10		12										2,000								200																										200										200

		10		5.00		5		5				82,178.25		802,000				2.00		3						719				2,500								464		845						50								350										464		4,809				845				6,118

		12		6		9		12				824,240		2,019,607				1		2						1,336				4,000								876														20		31.2										876										876

		13		10		10		10				6,500,000		8,500,000				43		50						143,000				44,000								35,000								200								2,367										35,500										35,500

		8		5.00		4		4				-1,149,986.39		-1,531,332				1.00		1						4,118				13,630						7,900		9,371								142								146										9,371										9,371

						1		1										1		1										2,000																		2.2																										0

		7		6.00		6.00		6				0		-70000				1		1										2,000						18,000		1,800																										1,800										1,800

		40		3		2		2										7		9										3,400								680																										680										680

		22		2		5		1										4		5										3,500								2,800																										2,800										2,800

		12		10		8		8										5		6										7,300								4,500																										4,500										4,500

		2		2		1		1				200,000		250,000				2		2						3,000				8,000								500								10								250										500										500

		14		1		5		4										2		3										6,000								3,200																										3,200										3,200

		15		2		20		20										9		11										8,000								4,500																										4,500										4,500

		2		1		1		1										5		6																																																						0

		30		2		2		2										6		7										1,200								825																										825										825

		5		30		9		10				1,500,000		1,500,000				7		8						60				5,000		35,000						4,000		30,000								1						50										4,000		5000		50		30,000				39,050

		50		5		8		8										8		9										6,000								3,200																										3,200										3,200

		2		3		5		5										4		5										7,000								3,600																										3,600										3,600

		40		2		2		2				-100,000		-75,000				1		2						200				4,500								100								4								15										100										100

		2		2		2		2										4		4										3,500								173																										173										173

		10		5.00		8		5				325,769.95		216,546.30				1.00		1						1,011				1,000								586																										586										586

		3		5		10		10										1		2						6,000				1,500								1,130																										1,130										1,130

		3		3		3		3										2		3										3,000								550																										550										550

		7		2		2		2										15		15										1,500								1,000																										1,000										1,000

		5		2		2		2										10		12										1,500								1,150																										1,150										1,150

		1		2		2		2										4		5										6,000								1,500																										1,500										1,500

		14		2		2		2										14		15										1,200						6,800		720																										720										720

		8		4		4		5										12		12										3,600						23,000		2,570																										2,570										2,570

		3		2		10		10				1,005,000		2,000,000				6		9						k.A				10,000				k.A								k.A						k.A						k.A																				0

		20		3		3		3										8		8										2,300								1,250																380						70,410,000				1,250										1,250

		53		2		2		2										12		15								1000		2,000								70																										70										70

		9		2		2		2										16		18										2,500								2,000																										2,000										2,000

		10		5		5		5										8		9										20,000								17,000																										17,000										17,000

		3		4		3		3		675,000		872,000						70		75										13,600						5,400		10,000																										10,000										10,000

				136						1,860,000		1,900,000						1,996		470								5,400,000		320,000		6,900,000				2,292,000		192,000		1,100,000																								192,000						1,100,000				1,292,000

		1		1		2		2		932,000		1,000,000						7		8								10,054		11,059						5,162		3,000		1,500																								3,000		6,500		100		1,500				11,100

		5		2		7		9		4,300,000		2,049,000		2,180,000				2		3								16,000		16,500						4,500		580																										580		1,300		450				5		2,335

		8		3		5		5		13,000,000		11,500,000						40		42										14,000																																												0

		1		1		1		1		879,311		1,048,000		1,100,000				5		5						25,596		1,800		1,900				4,173		273		3,944				825				20								220										3,944		1,344								5,288

		1		2		2		2										8		12						11,000				15,000								6,000																						40,000,000				6000										6,000

		10		1		1		1										20		22																																																						0

		18		2		2		2				k.A		k.A				30		32						k.A				20,000				k.A				1,500		370						100		680						900										1,500		4,000				370				5,870

		2		11		27		30				8,100,000		4,200,000				41		44						833				18,390								307								242								5,102										307		43,758								44,065

		3																4												5,000																																												0

																		20		25																																																						0

		3		2		1		1				0		0				22		3						0				4,000				0				59										1																59										59

		2		5		5		5										8		9										18,000								13500																										13500										13,500

		3		2		5		5										7		8										6,500								3000																										3000										3,000

		16		5		5		5										22		23										25,000								1500																										1500										1,500

		5		1		1		1										4		5										2,000																																												0

						2		20										5		15																																																						0

		2		2		5		5		3,300,000		3,400,000						4		5										3,000						4750		1500																										1500										1,500

		31		22		20		20		200,000		500,000						18		20								22,270		34,930						7,182		12,066																						225,000				12,066										12,066

		2		2		2		2										4		5										5,000																																												0

		9		1		1		1										14		15										10,000								6300																										6300										6,300

						5		5										8		9																																																						0

		3		1		5		5										5		6										3,000																																												0

		8		5		20		20										20		25						175,000				175,000								45000																										45000										45,000

		9		5		5		5				k.A		k.A				20		22				k.A		k.A				k.A				k.A				k.A				k.A				50								350																				0

		45																6		7						3,200				3,200								3100				1,350												2,000										3100										3,100

		1		2		5		5				3,400,000		k.A				14		15						k.A				10,000				k.A				300				k.A				10								650										300		25		150						475

		2		5		7		10										6		7										5,000																		40						60						4,000,000														0

		30		3		3		3										35		38										40,000								25000																										25000										25,000

		2		2		2		2										30		3										3,000																																												0

		5		5		5		5										35		3										2,000																																												0

		25		2		2		2										8		10										8,000																																												0

		20		5		5		5				k.A		k.A				1		2						15,000				15,000								3,300				3,300																		540,000 €				3,300										3,300

		10		1		1		1				1,266,000						3		4										3,000																																												0

																																																																										0

		1,809		2,527		2,062		2,374		444,358,120		596,562,356		226,326,274		2,102		7,818		5,551		2,018		2,019		3,520,723		6,899,377		3,611,271		7,594,948		912,597		2,732,274		1,538,148		1,281,459		107,706		276,888		15,128		4,402		2,018		2,252		186,505		2,018		2,019		329,777,020		0		1,538,648		1,209,992		4,813,616		1,281,459		2,111		8,845,826

				187														195









Bandbreiten

		Anzahl Anschlüsse Gesamt (Homes Activated*) <10Mbit		alternativ in %		Anzahl Anschlüsse Gesamt (Homes Activated*)2 >10<50Mbit		alternativ in %2		Anzahl Anschlüsse Gesamt (Homes Activated*)3 >50<100Mbit		alternativ in %3		Anzahl Anschlüsse Gesamt (Homes Activated*)4 >100<250Mbit		alternativ in %4		Anzahl Anschlüsse Gesamt (Homes Activated*)5 >250<500Mbit		alternativ in %5		Anzahl Anschlüsse Gesamt (Homes Activated*)6 >500<1000Mbit		alternativ in %6		Anzahl Anschlüsse Gesamt (Homes Activated*)7 >1000Mbit		alternativ in %7		Summe		Summe %

		0				0				0				0		97%		0		2%				1%						0		100%

		0				200		6%		50		1%		50		1%		20		1%		20		1%		3160		90%		3500		100%

		0												100		100%				0%										100		100%

		0												3,250		98%				0%		49		1%		1		0%		3300		100%

		37		2%		0				1,647		76%		458		21%		21		1%		2		0%		2		0%		2167		100%

		0																						100%						0		100%

																																0%

		4,655		47%		3,053		31%		1,582		16%		709		7%		0				0				2		0%		10001		100%

		0		4%				31%				45%				19%				1%										0		100%

		0		30%				63%				2%				3%												2%		0		100%

		0		1%				50%				35%				10%				2%				1%				1%		0		100%

		0				15		21%		25		36%		30		43%		0				0				0				70		100%

		129		2%		2,940		56%		1,453		28%		599		11%		73		1%		40		1%		3		0%		5237		100%

		0						10%				10%				70%				10%										0		100%

		0										57%				33%				10%										0		100%

																																0%

																70%				25%				5%						0		100%

								3%				45%				40%				10%				1%				1%		0		100%

																																0%

		300		2%		5,500		34%		8,800		53%		900		6%		850		5%		10		0%		0		0%		16360		100%

								4%				40%				49%								4%				3%		0		100%

		4,057		61%		1,694		25%		755		11%		143		2%		2		0%		1		0%		0		0%		6652		100%

																																0%

																4%				82%				13%				1%		0		100%

																80%				15%				5%						0		100%

								4%				83%				13%														0		100%

				10%				43%				39%				7%				1%										0		100%

		2,610		3%		32,532		44%		32,896		44%		6,498		9%		110		0%		10		0%		22		0%		74678		100%

																																0%

																																0%

				35%				19%				27%				13%				1%				5%						0		100%

																												100%		0		100%

		0				0				2,450		63%		250		6%		600		15%		600		15%		2		0%		3902		100%

																																0%

		340		3%		3,956		33%		2,962		25%		2,799		25%		855		8%		31		3%		33		3%		10976		100%

								50%				20%				20%				5%				3%				2%		0		100%



		36,612		6%		204,128		33%		284,793		46%		85,663		14%		11,904		2%		3		0%		16		0%		623119		100%



		47		9%		100		19%		198		37%		148		28%		25		5%		14		3%		4		1%		536		100%

																																0%

																																0%

				8%				35%				32%				17%				3%				5%						0		100%

		51		3%		384		25%		794		51%		284		18%		9		1%		22		1%		1		0%		1545		100%

												60%				17%				15%				7%				1%		0		100%

				2%				80%				10%								5%				3%						0		100%

										3,291		72%		1,274		28%														4565		100%

				3%				68%				3%				3%				7%				11%				5%		0		100%

				5%				7%				10%				75%				2%				1%						0		100%

												15%				65%				20%										0		100%

						7,450		34%		8,550		39%		5,240		24%		850		4%		8		0%		2		0%		22100		100%

				19				26				32				37				32				28		3248		23				197		40

				236%				827%				1131%				1147%				258%				190%				210%

				6%				21%				28%				29%				6%				5%				5%				100%









Erwartungen Bandbreite

		GK nachgefragte Downloadgeschwindigkeit in Mbit/s 2020		GK nachgefragte Downloadgeschwindigkeit in Mbit/s 2023		GK nachgefragte Downloadgeschwindigkeit in Mbit/s 2025		GK nachgefragte Uploadgeschwindigkeit in Mbit/s 2020		GK nachgefragte Uploadgeschwindigkeit in Mbit/s 2023		GK nachgefragte Uploadgeschwindigkeit in Mbit/s 2025		PK nachgefragte Downloadgeschwindigkeit in Mbit/s 2020		PK nachgefragte Downloadgeschwindigkeit in Mbit/s 2023		PK nachgefragte Downloadgeschwindigkeit in Mbit/s 2025		PK nachgefragte Uploadgeschwindigkeit in Mbit/s 2020		PK nachgefragte Uploadgeschwindigkeit in Mbit/s 2023		PK nachgefragte Uploadgeschwindigkeit in Mbit/s 2025

		100		1000		2000		100		1000		2000		100		500		1000		100		500		1000

		200		500		1000		200		500		1000		100		300		500		50		50		100

		300		500		500		200		300		300		1000		1000		1000		1000		1000		1000

		500		100		500		10		50		250		30		100		200		5		10		50

		16		30		30		1.5		5		5		16		16		16		1		1.5		2

		200		500		1000		100		500		1000		100		200		500		20		100		250

		200		500		1000		100		250		500		200		300		500		50		100		250

		100		250		250		20		100		100		50		250		1000		10		50		200

		250		500		1000		250		500		1000		100		200		300		50		100		100

		200		500		1000		50		150		500		100		200		500		20		40		100

		300		500		1000		50		100		300		100		300		500		40		50		200

		100		500		1000		40		200		500		100		250		500		20		50		200

		200		300		500		200		300		500		100		160		200		50		60		80

		500		1000		1000		100		100		1000		100		500		1000		50		100		100

		46		150		300		26		70		150		20		75		150		2		10		40

		200		250		300		200		250		300		80		150		200		30		100		120

		300		500		1000		300		500		1000		100		300		500		50		100		200

		100		500		1000		100		500		1000		100		200		500		100		200		500

		100		200		500		50		100		250		50		200		500		10		100		250

		100		500		1000		100		500		1000		50		100		250		10		50		100

		100		250		1000		30		50		100		100		250		1000		30		50		100

		1000		1000		1000		1000		1000		1000		100		150		500		40		50		100

		500		1000		10000		500		1000		10000		250		250		500		50		50		100

		300		500		500		250		300		300		300		300		500		30		30		50

		150		500		1000		50		100		500		100		250		500		20		25		50

		500		1000		1000		250		500		1000		100		500		500		50		250		250

		50		100		250		10		40		100		100		300		500		40		100		150

		200		500		1000		100		250		500		k.A		k.A		k.A		k.A		k.A		k.A

		200		500		1000		100		200		250		100		200		300		40		50		100

		50		100		200		10		20		50		50		100		100		10		20		20

		100		300		500		100		300		500		50		100		300		50		100		300

		400		1000		1000		200		500		600		400		600		1000		100		150		250

		300		500		1000		100		250		1000		100		250		500		50		100		250

		80		100		250		40		100		250		80		100		250		40		100		250

		200		600		1500		150		400		1200		100		300		600		50		100		200

		100		200		200		50		100		100		100		200		200		20		100		200

		500		1000		500		500		1000		1000		150		300		500		25		50		100

		100		1000		2000		100		1000		1000		100		500		1000		100		500		1000

		200		500		1000		200		500		1000		100		300		500		50		50		100

		300		500		500		200		300		300		1000		1000		1000		1000		1000		1000

		500		100		500		10		50		250		30		100		200		5		10		50

		200		500		1000		100		500		1000		100		200		500		20		100		250

		200		500		1000		100		250		500		200		300		500		50		100		250

		100		250		250		20		40		100		50		250		1000		10		50		200

		250		500		1000		250		500		1000		100		200		300		50		100		100

		200		500		1000		50		150		500		100		200		500		20		40		100

		300		500		1000		50		100		300		100		300		500		40		50		200

		100		500		1000		40		200		500		100		250		500		20		50		200

		200		300		500		200		300		500		100		160		200		50		60		80

		500		1000		1000		100		100		1000		100		500		1000		50		100		100

		300		500		1000		300		500		1000		100		300		500		50		100		200

		100		500		1000		100		500		1000		100		200		500		100		200		500

		100		200		500		100		200		500		50		200		500		10		100		250

		100		500		1000		100		500		1000		50		100		250		10		50		100

		100		250		1000		30		50		100		100		250		1000		30		50		100

		1000		1000		1000		1000		1000		1000		1000		k.A		k.A		40		k.A		k.A

		500		1000		10000		500		500		1000		250		250		500		50		50		100

		300		500		500		250		300		300		300		300		500		30		30		50

		150		500		1000		50		100		500		100		250		500		20		25		50

		500		1000		1000		250		500		1000		100		500		500		50		250		250

		200		500		1000		100		250		500		k.A		k.A		k.A		k.A		k.A		k.A

		200		500		1000		100		200		250		100		200		300		40		50		100

		100		300		500		100		300		500		50		100		300		50		100		300

		400		1000		1000		200		500		600		400		600		1000		100		150		250

		300		500		1000		100		250		1000		100		250		500		50		100		250

		100		250		500		50		250		500		100		250		500		50		250		500

		200		600		1500		150		400		1200		100		300		600		50		100		200

		100		200		200		50		100		100		100		200		200		20		100		200

		500		1000		500		500		1000		1000		150		300		500		25		50		100

		100		1000		2000		100		1000		2000		100		500		1000		100		500		1000

		200		500		1000		200		500		1000		100		300		500		50		50		100

		300		500		500		200		300		300		1000		1000		1000		1000		1000		1000

		500		100		500		10		50		250		30		100		200		5		10		50

		200		500		1000		100		500		1000		100		200		500		20		100		250

		200		500		1000		100		250		500		200		300		500		50		100		250

		100		250		250		20		100		100		50		250		1000		10		50		200

		250		500		1000		250		500		1000		100		200		300		50		100		100

		200		500		1000		50		150		500		100		200		500		20		40		100

		300		500		1000		50		100		300		100		300		500		40		50		200

		100		500		1000		40		200		500		100		250		500		20		50		200

		200		300		500		200		300		500		100		160		200		50		60		80

		500		1000		1000		100		100		1000		100		500		1000		50		100		100

		200		250		300		200		250		300		80		150		200		30		100		120

		300		500		1000		300		500		1000		100		300		500		50		100		200

		100		500		1000		100		500		1000		100		200		500		100		200		500

		100		200		500		50		100		250		50		200		500		10		100		250

		100		500		1000		100		500		1000		50		100		250		10		50		100

		500		1000		10000		500		500		1000		250		250		500		50		50		100

		300		500		500		250		300		300		300		300		500		30		30		50

		150		500		1000		50		100		500		100		250		500		20		25		50

		500		1000		1000		250		500		1000		100		500		500		50		250		250

		200		500		1000		100		250		500		k.A		k.A		k.A		k.A		k.A		k.A

		200		500		1000		100		200		250		100		200		300		40		50		100

		500		1000		2000		200		500		1400		50		100		100		10		20		20

		100		300		500		100		300		500		50		100		300		50		100		300

		400		1000		1000		200		500		600		400		600		1000		100		150		250

		300		500		1000		100		250		1000		100		250		500		50		100		250

		90		150		300		40		150		400		100		150		500		50		250		500

		200		600		1500		150		400		1200		100		300		600		50		100		200

		100		200		200		50		100		100		100		200		200		20		100		200

		100		1000		2000		100		1000		2000		100		500		1000		100		500		1000

		200		500		1000		200		500		1000		100		300		500		50		50		100

		300		500		500		200		300		300		1000		1000		1000		1000		1000		1000

		500		1000		1500		200		500		1000		30		100		200		5		10		50

		500		1000		10000		500		1000		10000		200		250		500		100		200		500

		200		500		1000		100		500		1000		100		200		500		20		100		250

		200		500		1000		100		250		500		200		300		500		50		100		250

		100		250		300		20		80		100		50		250		1000		10		50		200

		250		500		1000		250		500		1000		100		200		300		50		100		100

		200		500		1000		50		150		500		100		200		500		20		40		100

		300		500		1000		50		100		300		100		300		500		40		50		200

		100		500		1000		40		200		500		100		250		500		20		50		200

		200		300		500		200		300		500		100		160		200		50		60		80

		500		1000		1000		100		100		1000		100		500		1000		50		100		100

		200		250		300		200		250		300		80		150		200		30		100		120

		300		500		1000		300		500		1000		100		300		500		50		100		200

		100		500		1000		100		500		1000		100		200		500		100		200		500

		100		200		500		50		100		250		50		200		500		10		100		250

		100		500		1000		100		500		1000		50		100		250		10		50		100

		100		250		1000		30		50		100		100		250		1000		30		50		100

		500		1000		10000		500		1000		10000		250		250		500		50		50		100

		300		500		500		250		300		500		300		300		500		100		150		350

		150		500		1000		50		100		500		100		250		500		20		25		50

		500		1000		1000		250		500		1000		100		500		500		50		250		250

		50		100		250		10		40		100		100		300		500		40		100		150

		200		500		1000		100		250		500		k.A		k.A		k.A		k.A		k.A		k.A

		200		500		1000		100		200		500		100		200		300		40		50		100

		50		100		200		50		100		200		50		100		100		10		20		20

		100		300		500		100		300		500		50		100		300		50		100		300

		400		1000		1000		200		500		600		400		600		1000		100		150		250

		300		500		1000		100		250		1000		100		250		500		50		100		250

		100		250		500		50		250		500		100		250		500		50		250		500

		200		600		1500		150		400		1200		100		300		600		50		100		200

		100		200		200		50		100		100		100		200		200		20		100		200

		500		1000		1000		500		1000		1000		150		300		500		25		50		100

		243.2		522.4444444444		1190.5223880597		153.3148148148		341.4444444444		857.5		133.6275862069		250.2137931034		460.1103448276		70.6769230769		127.3192307692		228.7076923077

		135		135		135		135		135		135		135		135		135		135		135		135





Auswertung_Grunddaten

				Basisdaten																						Anschlüsse

				Investitionen in Mio.								EBITDA						Umsatz in Mio.								Anzahl geschaltete Anschlüsse (Homes activated)								Anzahl vermarktbarer Anschlüsse (Homes connected)										geschaltete Anschlüsse nach Technologie

				2018		2019		2020		2021 geplant		2018		2019		2020		2018		2019		2020				2018		2019 (FTTB/H)		Kabel		2020		2018		2019 (FTTB/H)		Kabel		2020				FTTB/H		Kupfer (HVT, KVz-TAL)		Bitstrom		Kabel		Sonstige		Gesamt

				156		137		135		120		72600000		147200000						2477		2500						11540				k.A		330000		340000				k.A				11540		42794		4698180						4752514

				1		1.2		1.3		1.3										2		3				90		110						-										110										110

				1		2		3		3										2		3				1100		3000						12000				12000						3000										3000

				0.5		2		2		2										5		5																								950								950

				8		8		8		8										15		16						850								2000								850		12500								13350

				2		2.5		3		3										5		5				85		285								2000								285										285

				3		3		3		3										8		9				2400		3400								6000								3400										3400

				8		2		2		2										7		10				900		1200						k.A.		4000								1200										1200

				3		2		2		2										60		70																																0

						6		2		2				k.A		k.A				12		15						2100				k.A				3000				k.A				2100										2100

				2		7		8		8										45		50						10000						30000		45000								10000		4500								14500

				2		8		3		3										40		45						7500								40000								7500		15000								22500

				6		4		5		5		16800000		17400000						5		6						268								16000								268										268

				2		2		2		2										3		3						450								1500								450		13400								13850

				2		3		3		3										10		10				2088		4012						2784		5349								4012										4012

				2		2		2		2										1		1										k.A		-		10000				k.A						2088								2088

				1		1		1		1										2		2						3000								6000								3000										3000

				1		1		5		5		41995.95		428769		k.A				3		3				2500		516				k.A				2000				k.A				516		1713		700						2929

				1		4.7		2.2		3				2400000		2800000				3.8		4.5						12850								18150								12850										12850

				2		2		2		2										4		5				1950		2500								5000								2500										2500

				3		1		5.5		5				133000		200000				1		1.5				2200		3911								21000								3911										3911

				12		11		10		10		4327852		4730000						10		10				10800		12000						39700		42000								12000										12000

				3		6		6		6										30		30						10800		15000						15000		20000						10800						15000				25800

				2		2		2		2										3		3						650								1000								650										650

				5		3.5		4		4				1436494.39		1151800				45		50						5700		4000						30000								5700		1175				4000				10875

				180		50		50		50										40		45						50		100						100000								50		3350				100				3500

						0		15		15										5		50						500								18500								500										500

				70		377		505		700				32800000		75000000				105		210						452853						500000		600000				835799				452853										452853

				2		3		4		5		1713000		814000		k.A				30.1		30				4358		6765		4563				39418		20000		21148						6765		12516		1480		4563				25324

				1		2		100		100		188755		190000						35		40				1015		1375								4000								1375										1375

				1		1		3		3		135986000		576000		576000				2		2						70						13746		17800								70		13500						40 (Richtfunk)		13570

				7		8		10		10		5932000		6929000						8		9				19384		101600						150000		160000								101600										101600

				10		3		2		2				205931		225000				1.3		2				6307		6757								10000								6757										6757

				2		5		5		5										1		2						650								1000								650										650

				6		3		3.5		4		71308432		68616996						2		2.5				625		3540				k.A		3540		3540				k.A				3540										3540

						2		2		2										8		9						1900								2000								1900										1900

				3		8		12		15				7373000		6943000				30.1		35						656								40000								656		20080		1800						22536

				10		15.5		19		20		5300000		10400000		10500000				59		80				28850		38500								49927								38500		3307								41807

				40		60		64		60				80359912		56471439				483		506						97084								183588								97084		536838		98875						732797

				4		5		5		5										2		3						210								2000								210										210

				3		3		4		4										2		3						730								1000								730										730

				1		1		1		1										1		1						2080								6000								2080										2080

				2		3		4		4										1		2						635								1000								635										635

				15		1		2		2		3731434.7		3362177.53						34		36				14500								k.A.										0										0

				10		14		15		15		2120000		3030000						20		25				429		11000						14940		20000								11000				3500						14500

				2		8		4		4		150000		-213318.53		368200				2		2.5				48		2167								8000								2167										2167

				12		5		12		12				-125451		-108558				2		2						735				k.A				3000				k.A				735										735

				4		2		200		200										20		50						500								5000								500										500

				1		1		1		1				130000		150000				2		2						1500				9500				12000								1500										1500

				5		2		2		2										20		20						1100								500								1100										1100

				16		2		5		5										10		10						3000								4000								3000		5900								8900

				2		3		3		3										15		18						48								5000								48										48

				3		3		8		20										12		13				8000		1500								4000								1500										1500

				2		2		2		2										4		4														1000																		0

				8		13		15		15		14235000		14130000						15		18				110700		11500						12000		12500								11500										11500

				4		5		5		5										7		8																								19400								19400

				5		1		1		1										12		13						965								2000								965										965

				4		0		0		0										5		5						11200								2000								11200										11200

				3		12		14		15				14093000		13965000				90		95						5600				36100				51000								5600		98750		6500				300		111150

				2		2		3		3		7000000		15000000						3		4				2900		1345								3000								1345										1345

				3		3		4		5										3		4																																0

				2		3		3		3										3		4														20000																		0												42500000

				40								38500000		42500000				84.2		97.5		110						12700								28000								12700										12700										181		12000000

				18		181		163		210				12000000		15600000				34		48						12000								78800								12000		57000								69000										1

				1		1		1		1										2		2																																0										3

				2		3		5		7										3		4						1190								2000								1190										1190										2

				2		2		2		2										8		8						130								2000								130										130										3		1310000

				2		3		3		3		1957950		1310000						5		5				10272		11865						-		19000								11865		10272								22137										2

				15		2		2		2										30		32						7350		50000						20000		180000						7350						50000				57350										5

				14		5		5		5										8		9				36700		6700								13000								6700		30000								36700										5

				5		5		5		5										3		3														1000																		0										5

				15		5		2		2										8		10						9800								14000								9800										9800										3		1240000

				8		3		3		5				1240000		1504000				9		9.5						622		10549						5000		20000						622		265				10549		1		11437										16		11604581

				15		16		40		40				11604581		11051572				30		30						464								30000				k.A				464		9350								9814										5

				4		5		5		5										5		6														4000										16500								16500										1

				5		1		1		1										6		7						90								100								90										90										2

				2		2		2		2										3		4						730								2000								730										730										6		5242105

				14		6		10		12		5548166		5242105						7		9						8021						k.A.		15000								8021										8021										3		11637.18

				3		3		4		5				11637.18		-90000				2		3						2487				0				18000								2487										2487										2		72000

				1		2		3		3		-98000		72000		100000				6		7				500		3500						4000		10000								3500		40		400				10 (Richtfunk)		3940										3		929100

				1		3		6		6		1194100		929100		800000				6.5		7.2								1400		12653								70605						6004				1400				7404

																																		-		20000																		0										14		7848036

				7		14		20		25				7848036		k.A				86		100				7397		7267				20000				23000								7267		55239								62506										5

				2		5		5		5										4		4				3450		235								2000								235		47189		631				1650		49705										1

				1		1		1		1										2		2						6800								8000								6800										6800

																																																						0										5

				15		5		5		5										25		27				13800		3100		13800				120000		10000		120000						3100						13800				16900										5

				4		5		5		5										5		5						600								1000								600										600										6		8188400

				5		6		10		15		6913000		8188400						3		4						670						-		1000								670										670										5

				5		5		5		5										7		7						540								1000								540										540										2

				1		2		2		2										4		5																																0										5

				5		5		5		5										9		10						9330								20000								9330										9330										5

				3		5		5		5										20		25						4400								8000								4400										4400										5

				4		5		5		5										6		7						3300		10000						6000		16800						3300						10000				13300										4		3400000

				3		4		5		5		3367694.39		3400000						8		9				23000		4500		21900				89700		6000		90000						4500						21900				26400										8

				6		8		10		15										10		15						670								1000								670										670										4		3400000

				3		4		5		5		3400000		3400000						4		4						500						-										500										500										7		3531700

				10		7		55		60				3531700		3500000				12.3		12.5						8671		17432						20000		180000		k.A				8671						17432				26103										2

				2		2		2		2										4		4														6000																		0										3		3340000

				5		3		4		5				3340000		3200000				16.5		20						36000								40000								36000		101000						155		137155										5

				4		5		5		5										5		7						2636						-		10000								2636										2636										1		-105834

				1		1		1		1		27330		-105834						4		5						8370						15858		22860								8370		2636								11006										5

				2		5		5		5										5		7						5371								7000								5371										5371										2

				15		2		2		2										7		9						5670								4000								5670										5670										5

				1		5		5		5										3		4														4000																		0										5		5215000

				4		5		5		5		5559000		5215000						5		5						1300						11000		3000								1300										1300										2

				1		2		2		2										5		5				1521		1300						16700		1900								1300										1300										11		-949333

				8		11		10		10		-29117		-949333						5		7				450		1700						4367		8048								1700										1700										3		11000000

				4		3		5		5		11200000		11000000						5		5				22500		2060						30500		2200								2060										2060										1		257216

				1		1		5		5		237216		257216						4		5						5371						8000		30000								5371										5371										1

				10		1		1		1										3		3				170		50						k.A.		200								50										50										5

				22		5		5		3										5		6				7500		1750								2500								1750										1750										5

				24		5		5		5										7		9				6800		1790								3500								1790										1790										2

				20		2		3		2										8		9						1720								3700								1720										1720										1		-808000

				1		1		1		1				-808000		-889000				1		3										158				2000				k.A														0										5

				8		5		5		5										7		8						16000								25000								16000										16000										2

				12		2		2		2										8		10						1300								2700								1300										1300										2

				22		2		2		2										4		6						1700								2500								1700										1700										4		k.A

				33		4		2		2				k.A		k.A				1.2		2						1900				8700				2200								1900										1900										6		431036

				25		6		1		1				431036		326000				1		3						2800				9000				3500								2800										2800										13		1283000

				4		13		14		15				1283000		1890000				3		4.5						4100				4100				22500								4100				800						4900										5

				4		5		3		2										4		5						810								1300								810										810

								11		10										5		7																																0

																																				2000																		0										5

				13		5		5		5										9		10						720								5000								720										720										2

				2		2		2		2										3		4						740								2500								740										740										1

				24		1		1		1										10		12						820								5500								820										820										1		k.A

				5		1		6		8				k.A		k.A				1		1						10								4500								10										10										1

				44		1		10		10										7		8						1470								1500								1470										1470										1

				7		1		1		1										5		6						430								1700								430										430										8

				5		8		10		15										10		12						200								2000								200										200										5		82178.25

				10		5		5		5				82178.25		802000				2		3						464		845						2500								464		4809				845				6118										6		824240

				12		6		9		12				824240		2019607				1		1.5						876								4000								876										876										10		6500000

				13		10		10		10				6500000		8500000				43		50						35000								44000								35500										35500										5		-1149986.39

				8		5		4		4				-1149986.39		-1531332				1		1				7900		9371								13630								9371										9371

								1		1										1		1														2000																		0										6		0

				7		6		6		6				0		-70000				1		1				18000		1800								2000								1800										1800										3

				40		3		2		2										7		9						680								3400								680										680										2

				22		2		5		1										4		5						2800								3500								2800										2800										10

				12		10		8		8										5		6						4500								7300								4500										4500										2		200000

				2		2		1		1				200000		250000				1.5		2						500								8000								500										500										1

				14		1		5		4										2		3						3200								6000								3200										3200										2

				15		2		20		20										9		11						4500								8000								4500										4500										1

				2		1		1		1										5		6																																0										2

				30		2		2		2										6		7						825								1200								825										825										30		1500000

				5		30		9		10				1500000		1500000				7		8						4000		30000						5000		35000						4000		5000		50		30000				39050										5

				50		5		8		8										8		9						3200								6000								3200										3200										3

				2		3		5		5										4		5						3600								7000								3600										3600										2		-100000

				40		2		2		2				-100000		-75000				1		2						100								4500								100										100										2

				2		2		2		2										4		4						173								3500								173										173										5		325769.95

				10		5		8		5				325769.95		216546.3				1		1						586								1000								586										586										5

				3		5		10		10										1		2						1130								1500								1130										1130										3

				3		3		3		3										2		3						550								3000								550										550										2

				7		2		2		2										15		15						1000								1500								1000										1000										2

				5		2		2		2										10		12						1150								1500								1150										1150										2

				1		2		2		2										4		5						1500								6000								1500										1500										2

				14		2		2		2										14		15				6800		720								1200								720										720										4

				8		4		4		5										12		12				23000		2570								3600								2570										2570										2		1005000

				3		2		10		10				1005000		2000000				6		9										k.A				10000				k.A														0										3

				20		3		3		3										8		8						1250								2300								1250										1250										2

				53		2		2		2										12		15						70						1000		2000								70										70										2

				9		2		2		2										16		18						2000								2500								2000										2000										5

				10		5		5		5										8		9						17000								20000								17000										17000										4		872000

				3		4		3		3		675000		872000						70		75				5400		10000								13600								10000										10000										6		1900000

				2		6		10		10		1860000		1900000						499		470				2292000		192000		1100000				5400000		320000		6900000						192000						1100000				1292000										1		1000000

				1		1		2		2		932000		1000000						7		8				5162		3000		1500				10054		11059								3000		6500		100		1500				11100										2		2049000

				5		2		6.5		9		4300000		2049000		2180000				2.2		2.5				4500		580						16000		16500								580		1300		450				5		2335										3		11500000

				8		3		5		5		13000000		11500000						40		42														14000																		0										1		1048000

				1		1		1		1		879311		1048000		1100000				4.5		4.8				273		3944				825		1800		1900				4173				3944		1344								5288										2

				1		2		2		2										8		12						6000								15000								6000										6000										1

				10		1		1		1										20		22																																0										2		k.A

				18		2		2		2				k.A		k.A				30		32						1500		370						20000				k.A				1500		4000				370				5870										10.5		8100000

				2		10.5		27		30				8100000		4200000				41		44						307								18390								307		43758								44065

				3																4																5000																		0

																				20		25																																0										2		0

				3		2		1		1				0		0				2		3						59								4000				0				59										59										5

				2		5		5		5										8		9						13500								18000								13500										13500										2

				3		2		5		5										7		8						3000								6500								3000										3000										5

				16		5		5		5										22		23						1500								25000								1500										1500										1

				5		1		1		1										4		5														2000																		0

								2		20										5		15																																0										2		3400000

				2		2		5		5		3300000		3400000						4		5				4750		1500								3000								1500										1500										22		500000

				31		22		20		20		200000		500000						18		20				7182		12066						22270		34930								12066										12066										2

				2		2		2		2										4		5														5000																		0										1

				9		1		1		1										14		15						6300								10000								6300										6300

								5		5										8		9																																0										1

				3		1		5		5										5		6														3000																		0										5

				8		5		20		20										20		25						45000								175000								45000										45000										5		k.A

				9		5		5		5				k.A		k.A				20		22						k.A				k.A				k.A				k.A														0

				45																6		7						3100				1350				3200								3100										3100										2		3400000

				1		2		5		5				3400000		k.A				14		15						300				k.A				10000				k.A				300		25		150						475										5

				2		5		7		10										6		7														5000																		0										3

				30		3		3		3										35		38						25000								40000								25000										25000										2

				2		2		2		2										3		3														3000																		0										5

				5		5		5		5										3		3														2000																		0										2

				25		2		2		2										8		10														8000																		0										5		k.A

				20		5		5		5				k.A		k.A				1		1.5						3300				3300				15000								3300										3300										1		1266000000

				10		1		1		1				1266000000						3		4														3000																		0

		Summe		1,967		1,546		2,207		2,504		444,358,120		1,861,296,356		226,326,274		84		5,730		6,241				2,730,256		1,538,148		1,281,459		105,686		6,899,377		3,611,271		7,594,948		910,577				1,538,648		1,209,992		4,813,616		1,281,459		2,111		8,845,826

		n		187		187		191		191		36		76		48		1		195		194				46		161		16		21		38		180		11		17				161		38		14		16		7		198

																																				3.611271								1.538648





Auswertung_Grunddaten2

		Kriterium		Anzahl vermarktbare Anschlüsse		in Mio.		in %		in Mio.		in Mio.		in %		in Mio. 		in %		in Mio.		in %		in Mio.		in %		in Mio.		in Mio.		in %

				Jahr		Wettbewerb Gesamt		WR		Mit Faktoraufschlag		Davon Breko 2018 & 2019		WR		Davon Breko (Gesamtextrapolation)		WR		Breko (reale Zahlen)		WR		Telekom		WR		Mit Faktoraufschlag 		Telekom (berichtigt)		WR				Faktor 

		Realwachstum		2016		2.4						0				1.344				2.092				0.5						0.84

				2017		3.2		33.33%				0				1.792		33.33%		2.420		15.70%		0.7		40.00%				0.98		17.23%

				2018		4.1		28.13%				2.296				2.296		28.13%		2.800		22.46%		0.9		28.57%				1.15		17.23%

		Extrapoliertes
 Wachstums		2019		4.9		19.51%				3.611		57.3%		3.611		57.29%		3.611		13.57%		1.2		34.16%				1.35		17.23%

				2020		6.2		26.86%		6.53		0				5.021		39.02%		4.101		13.57%		1.6		34.16%		1.70		1.78		31.56%				1.05

				2021		7.9		26.86%		8.44		0				6.980		39.02%		4.658		13.57%		2.2		34.16%		2.33		2.04		14.70%				1.07

				2022		10.0		26.86%		10.90		0				9.703		39.02%		5.289		13.57%		2.9		34.16%		3.18		2.34		14.70%				1.09

				2023		12.7		26.86%		14.09		0				13.490		39.02%		6.007		13.57%		3.9		34.16%		4.34		2.68		14.70%				1.11

		CAGR						26.86%										39.02%				13.57%				34.16%				14.70%



										1.6439393939



























Auswertung Bandbreite GK

		Nachfrage Geschäftskunden

		Downloadgeschwindigkeit in Mbit/s 2020		 Downloadgeschwindigkeit in Mbit/s 2023		Downloadgeschwindigkeit in Mbit/s 2025		Uploadgeschwindigkeit in Mbit/s 2020		Uploadgeschwindigkeit in Mbit/s 2023		Uploadgeschwindigkeit in Mbit/s 2025

		100		1000		2000		100		1000		2000

		200		500		1000		200		500		1000

		300		500		500		200		300		300

		500		100		500		10		50		250

		16		30		30		1.5		5		5

		200		500		1000		100		500		1000

		200		500		1000		100		250		500

		100		250		250		20		100		100

		250		500		1000		250		500		1000

		200		500		1000		50		150		500

		300		500		1000		50		100		300

		100		500		1000		40		200		500

		200		300		500		200		300		500

		500		1000		1000		100		100		1000

		46		150		300		26		70		150

		200		250		300		200		250		300

		300		500		1000		300		500		1000

		100		500		1000		100		500		1000

		100		200		500		50		100		250

		100		500		1000		100		500		1000

		100		250		1000		30		50		100

		1000		1000		1000		1000		1000		1000

		500		1000		10000		500		1000		10000

		300		500		500		250		300		300

		150		500		1000		50		100		500

		500		1000		1000		250		500		1000

		50		100		250		10		40		100

		200		500		1000		100		250		500

		200		500		1000		100		200		250

		50		100		200		10		20		50

		100		300		500		100		300		500

		400		1000		1000		200		500		600

		300		500		1000		100		250		1000

		80		100		250		40		100		250

		200		600		1500		150		400		1200

		100		200		200		50		100		100

		500		1000		500		500		1000		1000

		100		1000		2000		100		1000		1000

		200		500		1000		200		500		1000

		300		500		500		200		300		300

		500		100		500		10		50		250

		200		500		1000		100		500		1000

		200		500		1000		100		250		500

		100		250		250		20		40		100

		250		500		1000		250		500		1000

		200		500		1000		50		150		500

		300		500		1000		50		100		300

		100		500		1000		40		200		500

		200		300		500		200		300		500

		500		1000		1000		100		100		1000

		300		500		1000		300		500		1000

		100		500		1000		100		500		1000

		100		200		500		100		200		500

		100		500		1000		100		500		1000

		100		250		1000		30		50		100

		1000		1000		1000		1000		1000		1000

		500		1000		10000		500		500		1000

		300		500		500		250		300		300

		150		500		1000		50		100		500

		500		1000		1000		250		500		1000

		200		500		1000		100		250		500

		200		500		1000		100		200		250

		100		300		500		100		300		500

		400		1000		1000		200		500		600

		300		500		1000		100		250		1000

		100		250		500		50		250		500

		200		600		1500		150		400		1200

		100		200		200		50		100		100

		500		1000		500		500		1000		1000

		100		1000		2000		100		1000		2000

		200		500		1000		200		500		1000

		300		500		500		200		300		300

		500		100		500		10		50		250

		200		500		1000		100		500		1000

		200		500		1000		100		250		500

		100		250		250		20		100		100

		250		500		1000		250		500		1000

		200		500		1000		50		150		500

		300		500		1000		50		100		300

		100		500		1000		40		200		500

		200		300		500		200		300		500

		500		1000		1000		100		100		1000

		200		250		300		200		250		300

		300		500		1000		300		500		1000

		100		500		1000		100		500		1000

		100		200		500		50		100		250

		100		500		1000		100		500		1000

		500		1000		10000		500		500		1000

		300		500		500		250		300		300

		150		500		1000		50		100		500

		500		1000		1000		250		500		1000

		200		500		1000		100		250		500

		200		500		1000		100		200		250

		500		1000		2000		200		500		1400

		100		300		500		100		300		500

		400		1000		1000		200		500		600

		300		500		1000		100		250		1000

		90		150		300		40		150		400

		200		600		1500		150		400		1200

		100		200		200		50		100		100

		100		1000		2000		100		1000		2000

		200		500		1000		200		500		1000

		300		500		500		200		300		300

		500		1000		1500		200		500		1000

		500		1000		10000		500		1000		10000

		200		500		1000		100		500		1000

		200		500		1000		100		250		500

		100		250		300		20		80		100

		250		500		1000		250		500		1000

		200		500		1000		50		150		500

		300		500		1000		50		100		300

		100		500		1000		40		200		500

		200		300		500		200		300		500

		500		1000		1000		100		100		1000

		200		250		300		200		250		300

		300		500		1000		300		500		1000

		100		500		1000		100		500		1000

		100		200		500		50		100		250

		100		500		1000		100		500		1000

		100		250		1000		30		50		100

		500		1000		10000		500		1000		10000

		300		500		500		250		300		500

		150		500		1000		50		100		500

		500		1000		1000		250		500		1000

		50		100		250		10		40		100

		200		500		1000		100		250		500

		200		500		1000		100		200		500

		50		100		200		50		100		200

		100		300		500		100		300		500

		400		1000		1000		200		500		600

		300		500		1000		100		250		1000

		100		250		500		50		250		500

		200		600		1500		150		400		1200

		100		200		200		50		100		100

		500		1000		1000		500		1000		1000



		32832		70530		159530		20697.5		46095		114905

		135		135		135		135		135		135

		243.2		522.4		1181.7		153.3		341.4		851.1





Auswertung Bandbreite PK

		Nachfrage Privatkunden

		Downloadgeschwindigkeit in Mbit/s 2020		 Downloadgeschwindigkeit in Mbit/s 2023		Downloadgeschwindigkeit in Mbit/s 2025		Uploadgeschwindigkeit in Mbit/s 2020		Uploadgeschwindigkeit in Mbit/s 2023		Uploadgeschwindigkeit in Mbit/s 2025

		100		500		1000		100		500		1000

		100		300		500		50		50		100

		1000		1000		1000		1000		1000		1000

		30		100		200		5		10		50

		16		16		16		1		1.5		2

		100		200		500		20		100		250

		200		300		500		50		100		250

		50		250		1000		10		50		200

		100		200		300		50		100		100

		100		200		500		20		40		100

		100		300		500		40		50		200

		100		250		500		20		50		200

		100		160		200		50		60		80

		100		500		1000		50		100		100

		20		75		150		2		10		40

		80		150		200		30		100		120

		100		300		500		50		100		200

		100		200		500		100		200		500

		50		200		500		10		100		250

		50		100		250		10		50		100

		100		250		1000		30		50		100

		100		150		500		40		50		100

		250		250		500		50		50		100

		300		300		500		30		30		50

		100		250		500		20		25		50

		100		500		500		50		250		250

		100		300		500		40		100		150



		100		200		300		40		50		100

		50		100		100		10		20		20

		50		100		300		50		100		300

		400		600		1000		100		150		250

		100		250		500		50		100		250

		80		100		250		40		100		250

		100		300		600		50		100		200

		100		200		200		20		100		200

		150		300		500		25		50		100

		100		500		1000		100		500		1000

		100		300		500		50		50		100

		1000		1000		1000		1000		1000		1000

		30		100		200		5		10		50

		100		200		500		20		100		250

		200		300		500		50		100		250

		50		250		1000		10		50		200

		100		200		300		50		100		100

		100		200		500		20		40		100

		100		300		500		40		50		200

		100		250		500		20		50		200

		100		160		200		50		60		80

		100		500		1000		50		100		100

		100		300		500		50		100		200

		100		200		500		100		200		500

		50		200		500		10		100		250

		50		100		250		10		50		100

		100		250		1000		30		50		100

		1000						40

		250		250		500		50		50		100

		300		300		500		30		30		50

		100		250		500		20		25		50

		100		500		500		50		250		250



		100		200		300		40		50		100

		50		100		300		50		100		300

		400		600		1000		100		150		250

		100		250		500		50		100		250

		100		250		500		50		250		500

		100		300		600		50		100		200

		100		200		200		20		100		200

		150		300		500		25		50		100

		100		500		1000		100		500		1000

		100		300		500		50		50		100

		1000		1000		1000		1000		1000		1000

		30		100		200		5		10		50

		100		200		500		20		100		250

		200		300		500		50		100		250

		50		250		1000		10		50		200

		100		200		300		50		100		100

		100		200		500		20		40		100

		100		300		500		40		50		200

		100		250		500		20		50		200

		100		160		200		50		60		80

		100		500		1000		50		100		100

		80		150		200		30		100		120

		100		300		500		50		100		200

		100		200		500		100		200		500

		50		200		500		10		100		250

		50		100		250		10		50		100

		250		250		500		50		50		100

		300		300		500		30		30		50

		100		250		500		20		25		50

		100		500		500		50		250		250



		100		200		300		40		50		100

		50		100		100		10		20		20

		50		100		300		50		100		300

		400		600		1000		100		150		250

		100		250		500		50		100		250

		100		150		500		50		250		500

		100		300		600		50		100		200

		100		200		200		20		100		200

		100		500		1000		100		500		1000

		100		300		500		50		50		100

		1000		1000		1000		1000		1000		1000

		30		100		200		5		10		50

		200		250		500		100		200		500

		100		200		500		20		100		250

		200		300		500		50		100		250

		50		250		1000		10		50		200

		100		200		300		50		100		100

		100		200		500		20		40		100

		100		300		500		40		50		200

		100		250		500		20		50		200

		100		160		200		50		60		80

		100		500		1000		50		100		100

		80		150		200		30		100		120

		100		300		500		50		100		200

		100		200		500		100		200		500

		50		200		500		10		100		250

		50		100		250		10		50		100

		100		250		1000		30		50		100

		250		250		500		50		50		100

		300		300		500		100		150		350

		100		250		500		20		25		50

		100		500		500		50		250		250

		100		300		500		40		100		150



		100		200		300		40		50		100

		50		100		100		10		20		20

		50		100		300		50		100		300

		400		600		1000		100		150		250

		100		250		500		50		100		250

		100		250		500		50		250		500

		100		300		600		50		100		200

		100		200		200		20		100		200

		150		300		500		25		50		100



		19376		36281		66716		9188		16551.5		29732

		131		130		130		131		130		130

		147.9		279.1		513.2		70.1		127.3		228.7





Verfügbare Breitbandanschlüsse

		Breitbandverfügbarkeit nach Technolgie für >50 Mbit										Verfügbare Breitbandanschlüsse je Technologie 2019

		>50 Mbit/s		in %		Anzahl Haushalte								DSL/VDSL 		CATV		FTTH/B

		Alle Technologien		91.90%		38.15						> 16 Mbit		91.70%		66.80%		11.80%

		DSL/VDSL		84.10%		34.91						> 50 Mbit		84.10%		66.70%		11.80%

		CATV		66.70%		27.69						> 100 Mbit		69.60%		65.90%		11.80%

		FTTB/H		11.80%		4.90						> 200 Mbit		45.00%		65.60%		11.80%

		Summe alle Technologien				67.50						> 400 Mbit		0.00%		62.90%		11.80%

		Doppelausbau				29.35						> 1000 Mbit		0.00%		37.80%		11.80%

												Summe		2.904		3.657		0.708

		Anzahl Haushalte 2020 in Mio.		41.51								Anzahl		4		6		6

												Gesamt		72.6%		60.95%		11.8%

		Zuwächse für >50 Mbit von 2018 auf 2019																				                           years
technology		2014		2015		2016		2017		2018		2019

																						CATV*		60.0%		63.3%		63.4%		63.9%		64.6%		66.7%

																						VDSL/DSL		17.1%		26.5%		44.9%		59.7%		65.8%		84.1%

																						FTTB/H		4.4%		6.7%		7.5%		9.0%		11.2%		13.5%









Connected vs. passed

		Homes Connected		Homes Passed		Gesamt				Deutschlandweit 2019

		340,000		1,069,576		1,409,576				Homes Connected 		Homes Passed 		Gesamt

		2,000		6,292		8,292				3,676,000		11,564,000		15,240,000

		2,000		6,292		8,292				24.1%		75.9%		100.0%

		6,000		18,875		24,875

		4,000		12,583		16,583

		3,000		9,437		12,437

		45,000		141,561		186,561

		40,000		125,832		165,832

		16,000		50,333		66,333

		1,500		4,719		6,219

		5,349		16,827		22,176

		10,000		31,458		41,458

		6,000		18,875		24,875

		2,000		6,292		8,292

		18,150		57,096		75,246

		5,000		15,729		20,729

		21,000		66,062		87,062

		42,000		132,124		174,124

		15,000		47,187		62,187

		1,000		3,146		4,146

		30,000		94,374		124,374

		100,000		314,581		414,581

		18,500		58,197		76,697

		600,000		1,887,486		2,487,486

		20,000		62,916		82,916

		4,000		12,583		16,583

		17,800		55,995		73,795

		160,000		503,330		663,330

		10,000		31,458		41,458

		1,000		3,146		4,146

		3,540		11,136		14,676

		2,000		6,292		8,292

		40,000		125,832		165,832

		49,927		157,061		206,988

		183,588		577,533		761,121

		2,000		6,292		8,292

		1,000		3,146		4,146

		6,000		18,875		24,875

		1,000		3,146		4,146

		20,000		62,916		82,916

		8,000		25,166		33,166

		3,000		9,437		12,437

		5,000		15,729		20,729

		12,000		37,750		49,750

		500		1,573		2,073

		4,000		12,583		16,583

		5,000		15,729		20,729

		4,000		12,583		16,583

		1,000		3,146		4,146

		12,500		39,323		51,823

		2,000		6,292		8,292

		2,000		6,292		8,292

		51,000		160,436		211,436

		3,000		9,437		12,437

		20,000		62,916		82,916

		28,000		88,083		116,083

		78,800		247,890		326,690

		2,000		6,292		8,292

		2,000		6,292		8,292

		19,000		59,770		78,770

		20,000		62,916		82,916

		13,000		40,896		53,896

		1,000		3,146		4,146

		14,000		44,041		58,041

		5,000		15,729		20,729

		30,000		94,374		124,374

		4,000		12,583		16,583

		100		315		415

		2,000		6,292		8,292

		15,000		47,187		62,187

		18,000		56,625		74,625

		10,000		31,458		41,458

		20,000		62,916		82,916

		23,000		72,354		95,354

		2,000		6,292		8,292

		8,000		25,166		33,166

		10,000		31,458		41,458

		1,000		3,146		4,146

		1,000		3,146		4,146

		1,000		3,146		4,146

		20,000		62,916		82,916

		8,000		25,166		33,166

		6,000		18,875		24,875

		6,000		18,875		24,875

		1,000		3,146		4,146

		20,000		62,916		82,916

		6,000		18,875		24,875

		40,000		125,832		165,832

		10,000		31,458		41,458

		22,860		71,913		94,773

		7,000		22,021		29,021

		4,000		12,583		16,583

		4,000		12,583		16,583

		3,000		9,437		12,437

		1,900		5,977		7,877

		8,048		25,317		33,365

		2,200		6,921		9,121

		30,000		94,374		124,374

		200		629		829

		2,500		7,865		10,365

		3,500		11,010		14,510

		3,700		11,639		15,339

		2,000		6,292		8,292

		25,000		78,645		103,645

		2,700		8,494		11,194

		2,500		7,865		10,365

		2,200		6,921		9,121

		3,500		11,010		14,510

		22,500		70,781		93,281

		1,300		4,090		5,390

		2,000		6,292		8,292

		5,000		15,729		20,729

		2,500		7,865		10,365

		5,500		17,302		22,802

		4,500		14,156		18,656

		1,500		4,719		6,219

		1,700		5,348		7,048

		2,000		6,292		8,292

		2,500		7,865		10,365

		4,000		12,583		16,583

		44,000		138,416		182,416

		13,630		42,877		56,507

		2,000		6,292		8,292

		2,000		6,292		8,292

		3,400		10,696		14,096

		3,500		11,010		14,510

		7,300		22,964		30,264

		8,000		25,166		33,166

		6,000		18,875		24,875

		8,000		25,166		33,166

		1,200		3,775		4,975

		5,000		15,729		20,729

		6,000		18,875		24,875

		7,000		22,021		29,021

		4,500		14,156		18,656

		3,500		11,010		14,510

		1,000		3,146		4,146

		1,500		4,719		6,219

		3,000		9,437		12,437

		1,500		4,719		6,219

		1,500		4,719		6,219

		6,000		18,875		24,875

		1,200		3,775		4,975

		3,600		11,325		14,925

		10,000		31,458		41,458

		2,300		7,235		9,535

		2,000		6,292		8,292

		2,500		7,865		10,365

		20,000		62,916		82,916

		13,600		42,783		56,383

		320,000		1,006,659		1,326,659

		11,059		34,790		45,849

		16,500		51,906		68,406

		14,000		44,041		58,041

		1,900		5,977		7,877

		15,000		47,187		62,187

		20,000		62,916		82,916

		18,390		57,851		76,241

		5,000		15,729		20,729

		4,000		12,583		16,583

		18,000		56,625		74,625

		6,500		20,448		26,948

		25,000		78,645		103,645

		2,000		6,292		8,292

		3,000		9,437		12,437

		34,930		109,883		144,813

		5,000		15,729		20,729

		10,000		31,458		41,458

		3,000		9,437		12,437

		175,000		550,517		725,517

		3,200		10,067		13,267

		10,000		31,458		41,458

		5,000		15,729		20,729

		40,000		125,832		165,832

		3,000		9,437		12,437

		2,000		6,292		8,292

		8,000		25,166		33,166

		15,000		47,187		62,187

		3,000		9,437		12,437

		3,611,271		11,360,375		14,971,646

		3.61		11.36		14.97

		24.1%		75.9%		100%



		7,749,104

		179





Faktor Streamingdienste

		GB/pro Kunde, pro Tag		GB/pro Kunde, pro Monat		Kundenzahl Streaming 		GB/Kunden pro Monat		Kunden gesamt

		3		91.26		4,000,000		365,040,000		35,000,000		10.4297142857






Development of private customers by technology —

Strongest increase in FTTB/H connections. As expected, the number of ADSL customers decrease.

BREKO

G!rnun Broadband Association

BOCKER ZIEMEN

# Connections . # Connections .
Vi FTTB/H connections Mo, VDSL connections
1,5 15,0
CAGR: 33% ’ CAGR: 28%
1,0 10,0
0,5 5,0
0,0 0,0
2016 2017 2018 2019 2016 2017 2018 2019
# Connections . # Connections .
in Mo, HFC connections in Mio. ADSL connections
10,0 CAGR: 5% CAGR: -15%
15,0
8,0 —
—_—]
6,0 10,0
4,0
5,0
2,0
16.8 14.8
0,0 0,0
2016 2017 2018 2019 2016 2017 2018 2019
Source: Bundesnetzagentur, Annual Report 2016 - 2019, p. 45-52
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Fibre connection of mobile sites SRR BOCKER ZIEMEN

German Broadband Association

74% of network operators see the connection of mobile sites as a potential business model. BREKO network
operators already provide about 11% of the approx. 12.600 base stations with fibre.

Share of mobile site connections as business model in %

50%
LTSt T T T T e e e e e e
. 1
1 1
20% ! X LTE base stations "
0 . 1 . Approx. 12.600
! X conn?:;ed with (incl. 11% BREKO)
. 33% : ore
X I
1 1
30% | : o
| I Required fibre
I : ted b Approx.
: X COI’\I’TeC e ase 600.000**
1
! ! 20% stations for 5G
20% I !
X I
1 1
1 1
. 1
1 1
1
10% | :
! . 6%
. 1
I I -
1 1
1 1
0% ! |
1 T
: Connected ! Not connected No indication
e I
Source: survey of network operators (n=51);
* Total number of mobile sites in Germany: 63.000; **WIK 2018. Question: Are you considering the connection of mobile sites as a business model? If so, how many mobile sites have you already connected?
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Total investments in broadband network infrastructure 2550— BOCKER ZIEMEN

German Broadband Association

Investments increased by 6.7% to € 9.6 billion in 2019. The 2018 trend continues, competitors are investing
more than Deutsche Telekom in network infrastructure. This includes 5% funded investments.

Investments* in broadband network infrastructure** in the telecoms market in € billion

Competitors 5.2
4.6
4.2 4.1 4i _ 4.3 %
3.6 7 DL s 4.4 4.4
3.1 3.3 e Y 4.2
Al —— L 3.4
2.8 3 2.8 2.9 : : e
- - Total investments since 1998: € 163.6 billion
- . (o) H
Deutsche Telekom 2019: 54.1% of the total investments come from alternate
network operators
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Source: Bundesnetzagentur, Annual Report 2019, p. 47; * incl. publicly funds; ** Investments in predominantly new, but also in existing broadband networks infrastructure. 77/ Vectoring dent triggered by the vectoring decision of the
German national regulator ,,Bundesnetzagentur".
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Agenda BREKO BOCKER ZIEMEN

German Broadband Association

01. 02. 03. 04.
Market Data Fibre Trends Deployment & State Corona Impacts
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Homes Connected and Homes Activated SRR BOCKER ZIEMEN

German Broadband Association

BREKO network operators connected approx. 30% more homes in 2019 than 2018. In total, almost 560.000 km
of fibre were deployed.

{?‘COI?HECU’OHS 2018 m 2019 - .
in Mio. Implications
4
+28.6% —» 36
[ — The number of homes
connected grew by approx.
3 28 30% to 3.6 million
compared to the previous
year.
2
— 450% > 15 — The number of homes
12 activated grew by 25% to
. 1.5 million.
— In total, the alternate
network operators deployed
0 almost 560.000 km of fibre.
Homes Connected Homes Activated
Source: survey of network operators (n=161-180). Question: Please indicate the number of your gigabit-capable connections for the following deployment stages: FTTB/H;

HFC; statements refer to your own infrastructure, without leased appliances.
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Homes Connected and Homes Activated

BREKO_ BOCKER ZIEMEN

_—
German Broadband Association

With 42% BREKO is slightly above the EU39 average take-up rate of around 41%. Despite an increased number
of deployment projects, the take-up rate remains stable at a high level.

# Connections
in Mio.

Take-up-Rate: 42%

3.6

Homes Connected Homes Activated

Source: survey of network operators (n=161-180).;
FTTH Council Europe — European Broadband Status

September 2020

Question: Please indicate the number of your gigabit-capable connections for the following expansion stages:

FTTB/H; HFC; statements refer to your own infrastructure, without leased appliances.

BREKO BroadbandStudy20

Implications

— The take-up rate of 42%
fibre connections is 12
percent higher than the
take-up rate of HFC
connections (30%).

— Comparison EU39: 40.9%.

— Germany is the fifth fastest
growing FTTB/H market in
Europe behind Belgium,
Ireland, Switzerland and
the UK.
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Homes connected by competitors vs. Deutsche Telekom BE.,RF& BOCKER ZIEMEN

German Broadband Association

The total number of homes connected by alternate network operators increased by 20% in 2019.
The average annual growth of homes connected is around 27%.

Number of homes connected in millions over time: alternate network operators vs. Deutsche Telekom

# Connections Retrospective s = Forecast
in Mio.
15 Quick Facts: CAGR Competition: 26.86% 14.1
—  BREKO's share of

competition in 2019: 73%.

—  Share of competition of all

10 available connections: 80% Total:+20%

—  Telekom share: 20% BREKO: +29%
. 4.9

4.1
3.2 I
24 N
05 0.7 5g 09 e 12
. . — - ]
2016 2017 2018 2019 2023*

O BREKO M Altern. network operators M Deutsche Telekom

Source: Deutsche Telekom, Blog from 18.07.2019; *BREKO Forecast, in April 2020: DTAG 1.7 Mio. FTTB/H connections & Quote from Tim Hoéttges, annual general assembly 2020.
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Agenda BREKO BOCKER ZIEMEN

German Broadband Association

01. 02. 03. 04.
Market Data Fibre Trends Deployment & State Corona Impacts
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Economically viable and publicly funded deployment iﬂ-‘-o—r BOCKER ZIEMEN

German Broadband Association

BREKO network operators build their networks economically viable. Almost % of the deployment projects
were self-financed in 2019. Publicly funded connections grow by five percent.

Percentage of network deployment in 2019 based on the number of connections

Share of publicly funded
connections

25.1%
(20.4%)

74.9%
(79.6%)

Share of economically
viable connections

Source: survey of network operators (n=153).; values for 2018 in parenthesis. Question: Please indicate the percentage of economically viable and publicly funded connections you expanded in 2019 .
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BREKO_ BOCKER ZIEMEN

Grrnu n Broadband Association

Federal funding programme for broadband deployment —"

Competitors receive € 2.6 billion, which represents 60% of the total amount of funding. This means that 51%
of approved funding notices can be realised.

Competition’s share of funding notices and funding approval Competition’s share of funding notices per federal state

Start of the federal funding programme: 2015

921
6.6 billions
395 4.3 billions
. 1 7 billions
2 6 billions
202

Number of funding notices Funding approval in €

B State approved M Allocated to operators Competitors M Telekom

Source: atene KOM, BMVI (Federal Ministry of Transport and Digital Infrastructure) (03.06.2020), BREKO Research.

September 2020 BREKO BroadbandStudy20 17



Agenda BREKO BOCKER ZIEMEN

German Broadband Association

01. 02. 03. 04.
Market Data Fibre Trends Deployment & State Corona Impacts
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Development of corporate clients & private customers iﬂ‘.o_, BOCKER ZIEMEN

German Broadband Association

For corporate clients and private customers, reliability/stability and download/upload bandwidth are much
more important than before the corona crisis. Corporate clients also rank security as increasingly important.

Rise in importance of individual features for corporate clients and private customers in %

1 1
70% 1 1
1 0
! 63% 65% 65% E B Corporate clients © Private customers
60% : 59% !
1 1
! 53% !
1 1
o/ | 1
50% : : 45%
- - 41%
! ! 39% /
40% I
! ! 33%
! ! 29%
30% , ! 27%
| ! 25%
: : 22%
20% | |
1 1
1 1
1 1
1 1
10% 1 6%
: | 4%
. - =
0% i :
1
1 Reliability/Stability Download bandwidth Upload bandwidth ; Security Customer Service Latency Digital order and Others
L e connection process
Source: survey of network operators (n=51). Question: Which features have become more important for corporate clients and private customers due to the current corona crisis development?
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Expected broadband demand e BOCKER ZIEMEN

German Broadband Association

Symmetrical bandwidth was already standard for corporate clients before the corona crisis. For private
customers asymmetrical bandwidth is still evident.

Corporate clients Private customers

x1.38

@ factor 2020-2025: 1.44 | @ factor 2020-2025: 2.20
1.182

851

x1.53 x2.24

x 1.59 522 x2.19 513
341 x2.11
‘ 243 ‘ ) i 229
153 148 127
=~
2020 2023 2025 2020 2023 2025
upload in Mbps E download in Mbps upload in Mbps B download in Mbps

Source: survey of network operators (n=130-135). Question: How will the demand for bandwidth develop for corporate clients and private customers in the next years?
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BREKO BroadbandStudy 20 - summary: BREXO, BOCKER ZIEMEN

German Broadband Association

Fibre deployment prevails: highly dynamic deployment and application.

In 2019, telecommunications investments were € 9.6 billion; of which 54% came from the competitors.

Very dynamic: 13.5% of corporate clients and private customers in Germany can be connected by fibre — 80% was built by
competitors.

By 2023, approx. 22 million fibre connections (Homes Connected) will be available in Germany. Competitors will provide just
under 2/3 of these connections.

BREKO network oPerators have successfully switched (Homes Activated) 42% of all available fibre connections (Homes
Connected). This figure is above the European average (EU39: approx. 40 %).

Approximatel¥ 3/4 of BREKO network operators invest in new business models, such as the connection of fibre to mobile sites.
11% of these tibre connections have already been connected by BREKO network operators.

As in previous years, BREKO network operators primarily deploy their networks in an economically viable manner. 3/4 of the
projects were self-financed.

The Corona pandemic has significantly increased the importance of telecommunications services: reliability/stability,
download and upload bandwidth are equally important for corporate clients and private customers.

Network infrastructure has passed the “Corona test” and helped bring customers through the crisis.

This results in an increased demand for more bandwidth. In 2025, the download speed for corporate clients is expected to be
almost 1.2 Gbit/s and approx. 500 Mbit/s for private customers.

September 2020 BREKO BroadbandStudy20 21



Contact BREKO BOCKER ZIEMEN

——
German Broadband Association

BREKO BOECKER ZIEMEN

Dr. Stephan Albers
Managing Director

albers@brekoverband.de
\ +49 (0) 228 24 999 - 70

Prof. Dr. Jens Bocker
Scientific Advisory Board

boecker@boecker-ziemen.de
ﬂ‘\ +49 (0) 228 97 27 99 - 10

Nicholas Hayer
Consultant

hayer@boecker-ziemen.de
\\ +49(0)228972799-18

Anna Nass
Director Strategy and Economics

() nass@brekoverband.de
N\ +49 (0) 228 24 999 — 70
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