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Wireless market and operator competitiveness – 2023 
50 wireless markets and 168 mobile network operators 

A comprehensive analysis and database of mobile network operator and wireless market competitiveness metrics. The 
database includes mobile subscribers, 5G Standalone, 5G-4G radio sites, radio site density, spectrum holdings, network 
data traffic load, data usage, spectrum usage, radio network capacity utilization, capacity limit, capacity potential, 
network performance, prices for 5G-4G voice plans, 5G voice plans, 5G fixed wireless broadband plans and many more 
wireless competitiveness metrics. 
 

Rewheel research PRO study – December 2023 

 
 

How many gigabytes per person per month were used in average over mobile networks in 2023? Have mobile networks 
run out of 4G capacity and how many more gigabytes per person per month can they carry with 5G? How dense are 
mobile networks across the 50 wireless markets and does that matter? How does radio site density and spectrum 
holdings effects network capacity and performance? Which operators have already deployed 5G Standalone in a 
substantial part of their radio network? 

 

 

̶ Elisa Finland was the operator that had the highest capacity limit in 2023 and the highest projected capacity potential in 2030.   

̶ Many mobile network operators have already run out of 4G capacity.  

̶ In Poland, where the 3.5 GHz band was still not in use in 2023, capacity was scarce and performance was subpar.    

̶ In Finland, where networks are very dense a fraction of the total available capacity was used in 2023 – despite average data 
usage approaching 100 gigabytes per person per month. 

̶ In 2030 operators with dense radio networks will have enough capacity to accommodate a terabyte per customer per month. 

 

 

researchRewheel

https://research.rewheel.fi/downloads/2030_capacity_potential_mobile_network_operators_chart_high_resolution.pdf
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Radio site density – Operator deployed radio sites per 1 million population 

− How dense are mobile networks across the 50 wireless markets and does that matter? Mobile networks are densest in 
Finland and other Nordic countries such as Estonia and Norway. 

 
 

− Elisa Finland had the densest mobile network in the world (i.e., among the 168 operators included in the study). Telia 
Finland was ranked third in radio site density behind Telia Estonia while DNA Finland was ranked fifth behind Telenor 
Norway. 

 
 

 

 

 

 

 

 

 

 

 

 

Radio site density - 2023
Deployed radio sites per 1 million population

research.rewheel.fi ©
Country deployed sites is the sum of country's mobile network operators deployed sites.
In some countries (e.g., US) the site count includes substantial amount of small cells. 
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Radio site density - 2023
Deployed radio sites per 1 million population

research.rewheel.fi ©
Mobile network operator deployed  radio sites.
For some operators (e.g., US operators) the site count includes substantial amount of small cells. 
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Wireless market and mobile network operator competitiveness dashboards – 50 countries 168 operators 

̶ Competitiveness dashboards included for each of the 50 wireless markets with both country and operator rankings across 
nine competitiveness metrics. 

  

 
 

High resolution dashboard charts are included in the Annex of the PRO full version of the study. 

 

 
 

 

 

 

 

 

FI Finland Population 5,545,475 Mobile Network Operators (MNOs): 3 5G SA (Standalone) networks 3 Competitiveness rank out of 50 markets 1

Elisa-FI 5G SA (Standalone) network Yes Competitiveness rank out of 168 operators 1

Telia-FI <<>> Yes <<>> 4

DNA-FI <<>> Yes <<>> 2

Radio site density - 2023
Deployed radio sites per 1 million population

research.rewheel.fi ©
Country deployed sites is the sum of country's mobile network operators deployed sites.
In some countries (e.g., US) the site count includes substantial amount of small cells. 

Licensed spectrum - 2023
Total FDD downlink & SDL & TDD 600-6000 bands (MHz)

research.rewheel.fi ©Country licensed spectrum.

Mobile network performance - 2023
Data traffic load adjusted average mobile networks download speed (Mbit/s)

research.rewheel.fi ©
Country average download speed was adjusted to account for network data traffic load. The speed of the country with the highest data volume per person 

was unchanged while the speeds of all the other countries were scaled down proportionally to account for their lower network load.      

Capacity limit - 2023 
Gigabytes per person per month to saturate mobile operator networks

research.rewheel.fi ©Country capacity limit is the sum of the country's mobile networks capacity limits.

Data usage - 2023
Gigabytes per person per month

research.rewheel.fi ©Country mobile (wireless) data volume divided by country population.

Spectrum usage - 2023
Megabytes per MHz per person per year

research.rewheel.fi ©
Country annual mobile data volume divided by country total assigned licensed spectrum holdings 
(2xFDD + SDL + TDD across 600 MHz - 6 GHz bands) and by country population.

MIN price for 100 gigabytes - 2023
Minimum monthly price for 5G-4G voice plans with at least 100 gigabytes (€)

research.rewheel.fi ©Country minimum monthly price of 5G-4G voice plans with at least 1,000 mins and 10 Mbps peak speed.

MIN price for 500 gigabytes of 5G - 2023
Minimum monthly price for 5G voice plans with at least 500 gigabytes (€)

research.rewheel.fi ©Country minimum monthly price of 5G voice plans with at least 1,000 mins and 100 Mbps peak speed.

MIN price for 1 terabyte of 5G wireless broadband - 2023
Minimum monthly price for 5G FWA plans with at least 1 terabyte (€)

research.rewheel.fi ©Country minimum monthly price of 5G fixed wireless access plans with at least 100 Mbps peak speed.

FI Finland Population 5,545,475 Mobile Network Operators (MNOs): 3 5G SA (Standalone) networks 3 Competitiveness rank out of 50 markets 1

Elisa-FI 5G SA (Standalone) network Yes Competitiveness rank out of 168 operators 1

Telia-FI <<>> Yes <<>> 4

DNA-FI <<>> Yes <<>> 2

A
lt

a
n

-M
X

W
O

M
-C

O

T
2

-S
I

S
w

an
m

o
b

ile
-S

K

B
S

N
L

-I
N

A
T

T
-M

X

T
e

lk
o

m
-Z

A

C
la

ro
-B

R

V
o

d
a

fo
ne

-I
N

T
ig

o-
C

O

B
it

e
l-

P
E

M
o

vi
s

ta
r

-C
O

Y
o

ig
o

-E
S

V
iv

o-
B

R

T
IM

-B
R

T
e

lc
e

l-
M

X

M
T

N
-Z

A

J
io

-I
N

H
o

tM
o

b
ile

-I
L

V
o

d
a

co
m

-Z
A

U
n

if
i-

M
Y

C
la

ro
-C

O

E
n

te
l-

P
E

T
e

le
k

o
m

-R
O

V
o

d
a

fo
ne

-T
R

C
la

ro
-P

E

M
o

vi
s

ta
r

-P
E

A
ir

te
l-

IN

O
ra

ng
e

-S
K

W
O

M
-C

L

T
e

le
k

o
m

-S
K

V
o

d
a

fo
ne

-A
U

T
u

rk
T

e
le

k
o

m
-

T
R

3
-U

K

V
o

d
a

fo
ne

-R
O

U
m

o
b

ile
-M

Y

Y
e

s
-M

Y

O
2-

S
K

B
A

S
E

-B
E

T
u

rk
ce

ll
-T

R

P
lu

s-
P

L

T
-M

o
b

ile
-P

L

P
la

y-
P

L

Z
a

in
-

S
A

P
e

le
p

ho
n

e
-I

L

C
e

ll
co

m
-I

L

Il
ia

d
-I

T

O
ra

ng
e

-R
O

O
ra

ng
e

-B
E

2
d

e
gr

ee
s

-N
Z

R
o

g
e

rs
-C

A

P
a

rt
n

e
r-

IL

V
o

d
a

fo
ne

-U
K

O
ra

ng
e

-P
L

E
E

-
U

K

C
la

ro
-C

L

M
o

bi
ly

-S
A

K
P

N
-N

L

V
o

d
a

fo
ne

-C
Z

V
o

d
a

fo
ne

-D
E

B
e

ll
-C

A

M
a

xi
s

-M
Y

P
ro

x
im

u
s

-B
E

V
o

d
a

fo
ne

-H
U

M
o

vi
s

ta
r

-C
L

W
in

d
-E

L

V
o

d
a

fo
ne

-I
E

T
e

le
fo

n
ic

a-
D

E

P
ri

m
e

te
l-

C
Y

V
iv

ac
o

m
-B

G

E
n

te
l-

C
L

T
e

le
m

a
c

h
-H

R

V
o

d
a

fo
ne

-E
L

T
e

le
fo

n
ic

a-
U

K

V
o

d
a

fo
ne

-N
L

M
e

lit
a

-M
T

T
e

lu
s

-C
A

V
e

ri
z

on
-U

S

V
o

d
a

fo
ne

-I
T

Y
e

tt
e

l-
B

G

C
Y

T
A

-C
Y

S
p

a
rk

-N
Z

T
e

le
m

a
c

h
-S

I

O
pt

u
s

-A
U

C
h

in
a

U
n

ic
o

m
-C

N

V
o

d
a

fo
ne

-P
T

M
E

O
-P

T

T
IM

-I
T

B
IT

E
-

LT

S
u

n
ri

se
-C

H

A
T

T
-U

S

T
-M

o
b

ile
-N

L

e
ir

-I
E

T
-M

o
b

ile
-C

Z

F
re

e
M

ob
il

e
-F

R

S
F

R
-F

R

E
p

ic
-

C
Y

O
ra

ng
e

-E
S

O
ne

-N
Z

B
o

u
y

gu
e

s
T

e
le

c
o

m
-F

R

S
T

C
-S

A

N
o

s
-P

T

V
o

d
a

fo
ne

-E
S

M
o

vi
s

ta
r

-E
S

S
a

lt
-C

H

T
e

ls
tr

a
-A

U

C
h

in
a

T
e

le
c

o
m

-
C

N

A
1

-S
I

O
ra

ng
e

-F
R

D
IG

I-
R

O

3
-I

E

T
e

le
k

o
m

S
lo

ve
n

ije
-S

I

A
1

-H
R

W
in

d
3-

IT

O
ra

ng
e

-L
U

T
e

le
2

-L
T

A
1

-B
G

C
o

s
m

o
te

-E
L

S
T

C
-K

W

T
-M

o
b

ile
-U

S

T
e

le
k

o
m

-D
E

G
o-

M
T

R
a

k
u

te
n-

JP

O
2-

C
Z

S
o

ft
b

a
nk

-J
P

T
e

le
k

o
m

-H
U

C
e

lc
o

m
D

ig
i-

M
Y

T
a

n
g

o-
LU

3
-S

E

B
IT

E
-

LT

T
e

le
n

o
r-

S
E

ic
e

-N
O

T
e

le
2

-L
V

3
-D

K

E
p

ic
-

M
T

T
e

le
k

o
m

-H
R

O
or

ed
o

o
-K

W

T
e

le
2

-S
E

T
e

lia
-D

K

P
O

S
T

L
u

xe
m

b
u

rg
-L

U

3
-A

T

T
-M

o
b

ile
-A

T

N
T

T
d

o
c

o
m

o
-J

P

K
D

D
I-

J
P

Z
a

in
-

K
W

Y
e

tt
e

l-
H

U

C
h

in
a

M
o

b
il

e
-C

N

T
e

le
n

o
r-

D
K

A
1

-A
T

T
e

le
2

-E
E

T
e

lia
-L

V

T
D

C
-D

K

T
e

lia
-S

E

T
e

lia
-L

T

E
li

sa
-E

E

V
o

d
a

fo
ne

Ic
e

la
n

d
-I

S

S
im

in
n

-I
S

N
o

v
a

-I
S

L
G

U
p

lu
s

-K
R

S
w

is
s

co
m

-C
H

K
T

-K
R

S
K

T
e

le
c

om
-K

R

T
e

lia
-N

O

D
N

A
-F

I

T
e

le
n

o
r-

N
O

T
e

lia
-F

I

T
e

lia
-E

E

E
li

sa
-F

I

Radio site density - 2023
Deployed radio sites per 1 million population

research.rewheel.fi ©
Mobile network operator deployed  radio sites.
For some operators (e.g., US operators) the site count includes substantial amount of small cells. 
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Monthly usage in gigabytes per person (capita) that can be carried by the operator 2023 deployed radio 
cell site capacity across its 5% most loaded sectors before saturation (80% sector utilization). 
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Data traffic load adjusted average mobile network download speed (Mbit/s) 
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Data usage - 2023
Gigabytes per person per month

research.rewheel.fi ©Mobile network operator data volume divided by country population.
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Spectrum usage - 2023
Megabytes per MHz per person per year

research.rewheel.fi ©
Mobile network operator annual mobile data volume divided by operator licensed spectrum holdings 
(2xFDD + SDL + TDD across 600 MHz - 6 GHz bands) and by country population.
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Wireless market overall competitiveness rankings and rankings across nine competitiveness metrics  

̶ The wireless market with the highest rankings across the 9 competitiveness metrics – lowest sum of ranking scores across the 
9 metrics – was ranked as the overall most competitive market.  

̶ In 2023 Finland was ranked as the most competitive wireless market and South Africa as the least competitive. 
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Mobile network operator overall competitiveness rankings and rankings across nine competitiveness metrics  

̶ The mobile network operator with the highest rankings across the 9 competitiveness metrics – lowest sum of ranking scores 
across the 9 metrics – was ranked as the overall most competitive mobile network operator.   

̶ In 2023 Elisa Finland was ranked as the most competitive mobile network operator and ATT Mexico as the least competitive. 
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1 Study context and methodology 

How many gigabytes per person per month were used in 

average over mobile networks in 2023? Have mobile networks 

run out of 4G capacity and how many more gigabytes per 

person per month can they carry with 5G?  

How dense are mobile networks across 50 wireless markets 

and does that matter? How does radio site density and 

spectrum holdings effects network capacity and performance? 

Which operators have already deployed 5G Standalone in a 

substantial part of their radio network? 

Are there significant differences in mobile data and spectrum 

usage across the 50 countries? Is spectrum put into efficient 

use? 

This is Rewheel’s sixth annual study of mobile data usage, 

spectrum usage, radio network capacity utilization, capacity 

limit and untapped capacity potential.  

This sixth study includes key mobile network metrics such as 

radio site density, spectrum holdings, network performance, 

data usage, spectrum usage, radio network capacity 

utilization, capacity limit, capacity potential and as well three 

key price metrics for 168 mobile network operators that were 

present during 2023 in 50 European, American, Asian Pacific, 

Middle East and African countries. 

Moreover, this study for the first time includes competitiveness 

dashboards for each of the 50 wireless markets with both 

country and operator rankings across 9 competitiveness 

metrics. The nine metrics used to rank the 50 wireless markets 

and the 168 mobile network operators were: 

a. radio site density 

b. downlink spectrum holdings 

c. capacity limit 

d. average data usage 

e. average spectrum usage 

f. network performance 

g. minimum price for 5G-4G voice plans with 100 GB  

h. minimum price for 5G voice plans with 500 GB 

i. minimum price for 5G fixed wireless broadband 
plans (FWA) with 1 terabyte 

In the unlimited wireless broadband era where average mobile 

data usage is measured in hundreds of gigabytes rather than 

in few gigabytes per month the capacity limit and capacity 

potential of mobile network operators will undoubtedly dictate 

 

1https://research.rewheel.fi/downloads/Mobile_data_usage_2021_capacity_po

tential_170_operators_50_countries_PUBLIC_VERSION.pdf 

their mobile data pricing power and their mobile network 

performance. 

As with our fifth study1 that was released in March 2022 the 

key objective of this sixth release is to estimate how heavily 

were mobile networks utilized in 2023 and when – at what 

usage level – will operators run out of 4G (some of them have 

already run out) and 5G capacity. The last few years operators 

in most of the 50 countries acquired 5G spectrum holdings in 

the sub-6 GHz bands and as a result greatly enhanced their 

5G capacity potential.   

In the fifth release, we estimated the 2021 radio network 

capacity utilization of mobile operators in the 5% of their most 

loaded sectors (i.e., cells) and their capacity potential by 

taking into account all of their existing FDD, SDL and TDD 

sub-6 GHz licensed spectrum holdings, their reported or 

estimated number of radio sites including small cells, their 

reported or estimated 2021 mobile data traffic volume and by 

applying typical data traffic geo-distribution, BusyHour, 

spectral efficiency, carrier modulation, antenna 

configurations, etc. 

In this sixth release, we present the 2023 radio network 

capacity utilization, capacity limit and capacity potential of 

mobile operators in the 5% of their most loaded sectors by 

taking into account their existing FDD, SDL and TDD sub-6 

GHz licensed spectrum holdings, their 2023 year-end 

deployed number of radio sites including small cells, their 

reported or estimated 2023 mobile data traffic volume and by 

applying typical data traffic geo-distribution, BusyHour, 

spectral efficiency, carrier configurations, modulation,  

antenna configurations, etc.  

Detail sector bandwidth limits, carrier configurations, spectral 

efficiencies, average number of sectors per site, traffic geo-

distribution, BusyHour traffic share and other 4G, 5G NSA and 

5G SA capacity dimensioning parameters can be found in 

Section 3 of the full version of the report.  

Please note that the 2023 radio network capacity utilization 

and 2023 capacity limit figures presented herein are the 

utilization and capacity limit of the 2023 operator deployed site 

grid. The actual radio network capacity utilization of 2023 may 

be substantially higher – and capacity limit may be 

substantially lower – for operators which have not upgraded 

their most loaded sectors with 5G, with their readily available 
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spectrum and/or with advanced base station and antenna 

technology configurations.   

mmWave spectrum has not been included in the capacity 

calculations presented herein. According to our 

understanding, by end of 2023, only a hand full of operators 

(e.g., Verizon US) had deploy mmWave spectrum in 

substantial parts of their networks. As of December 2023, 66 

out of the 168 mobile network operators held mmWave 

spectrum in the 24-39 GHz bands. 

As of December 2023, 18 out of the 168 operators had 

commercially deploy 5G SA in substantial parts of their 

network. 

The Finnish wireless market ranked as the overall most 

competitive wireless market in 2023.  Finland topped the 

rankings in 3 out of 9 competitiveness metrics. Finland mobile 

networks had the highest radio site density, network 

performance and capacity limit. Furthermore, Finland had the 

second highest mobile data and spectrum usage among the 

50 countries, behind Kuwait.  

Elisa Finland, ranked as the overall most competitive mobile 

network operator in 2023. Elisa topped the rankings in radio 

site density and capacity limit. Elisa had the second highest 

mobile data usage, the second highest network performance 

and the fourth highest spectrum usage among the 168 mobile 

network operators. The 2030 capacity potential of Elisa’s 

mobile network in Finland well exceeds a terabyte per 

customer per month.  

We use the terms ‘mobile’ and ‘wireless’ in interchangeable 

manner in this report but essentially both terms which are 

typically used in Europe and North America respectively refer 

to 5G, 4G LTE and where still available 3G HSPA 

technologies, subscribers, etc.  Similarly, we use the terms 

‘sector’ and ‘cell’ in interchangeable manner in this report.  
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