
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

For the rollout of 5G - the newest generation of mobile 

technology - mobile network operators (MNOs) require 

access to suitable spectrum to ensure performance and 

coverage, most notably in the 700 MHz, 3.4-3.8 GHz 

and 26 GHz frequency bands. In the past four years, al-

most all regulators in Europe have allocated spectrum 

in at least some of these 5G frequency bands.  

In light of these developments, we take stock in this pa-

per of the 5G spectrum auctions that have happened in 

Europe so far and investigate which policy objectives 

policymakers and regulators have pursued and with 

which instruments. 

3.4-3.8 GHz allocated in most European 

countries, 26 GHz only in a few 

Based on our research at the time of writing, out of 31 

countries (EEA and the UK), spectrum in the 3.4-3.8 

GHz band has been allocated in 22 countries and spec-

trum in the 700 MHz band in 21 countries. The alloca-

tion of 26 GHz is lagging behind, with only 7 countries 

having auctioned off this band.1 Only six countries - Cro-

atia, Denmark, Finland, Italy, Greece and Slovenia, have 

auctioned off spectrum in all three 5G spectrum bands, 

see Figure 1. 

 

1 The European Commission has set end of 2020 as the deadline for 

the release of the 3.4-3.8 GHz band and the 26 GHz band (Directive 

(EU) 2018/1972, para 135). Similarly, the European Council said that 

Figure 1  

Allocation of 5G spectrum bands in Europe 

 

Source: Copenhagen Economics based on 5gobservatory.eu 

Note: The 700 MHz + 3.6 GHz auction (as well as other bands) in Portugal is still 

ongoing at the time of writing.  

700 MHz should be made available by 2020 (Council of EU, Press re-

lease, 26 May 2016). 
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https://www.consilium.europa.eu/en/press/press-releases/2016/05/26/freeing-up-700-mhz-band-for-mobile/
https://www.consilium.europa.eu/en/press/press-releases/2016/05/26/freeing-up-700-mhz-band-for-mobile/
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Auction design depends on the desired 

policy objectives 

When setting out to design spectrum auctions, regula-

tors should choose the auction rules that are best placed 

to achieve their desired policy objectives. In the auction 

design process, it is thus important that regulators 

clearly define the policy objectives which the auction 

aims to fulfil. Such policy objectives could for example 

be:  

• Efficiency (making sure that the spectrum is 

put to its best use) 

• Competition (on the market for mobile ser-

vices) and innovation (by mobile operators 

and/or by other businesses) 

• Coverage and coverage quality 

• Fairness (e.g., ensuring that bidders pay simi-

lar or the same prices for similar spectrum)  

• Transparency  

• Simplicity 

• Revenue maximization  

 

Choosing the right auction design can increase the prob-

ability of an outcome in line with the desired policy ob-

jectives. However, various policy objectives can also im-

pose trade-offs. For example, revenue maximization 

sometimes clashes with other objectives, such as effi-

ciency, competition on the mobile market, or stimulat-

ing investments.2 Different mechanisms can also prior-

itise different objectives to different extents, and the op-

timal allocation mechanism should achieve the right 

balance for the regulator’s specific objectives. 

In this paper, we focus on three auction design instru-

ments and their associated policy objectives and how 

they have been implemented in 5G auctions in Europe 

so far: 

1. With the use of spectrum caps and number of 

spectrum packages being auctioned, regula-

tors may seek to encourage or facilitate the en-

try of new operators and/or address perceived 

market structure imbalances and seek to en-

sure competition in the market for mobile 

services. 

 

2 Cave and Solomon, Ericsson (2019), Optimizing spectrum assign-

ments to deliver expansive 5G connectivity. 

2. By providing industry access to relevant spec-

trum, the regulator may seek to facilitate in-

novation.  

3. With the choice of auction format, regulators 

may influence efficiency, simplicity, fair-

ness and transparency of an auction. 

Spectrum caps have been widely used 

to ensure competition  

When designing spectrum caps, it is important to con-

sider the likely and potential impact of the caps on com-

petition on the mobile market – as well as the impact on 

competition within the auction itself. Regulators have to 

decide on a case-by-case basis whether, for instance, 

new entrants should be given preferential conditions.  

According to Article 52 of the European Electronic Com-

munications Code3, licensing authorities should not in-

troduce market shaping measures – such as spectrum 

reservations or wholesale access obligations – unless 

they have clearly demonstrated there is a competition 

problem in the market.  

In addition, the objective of ensuring competition 

should be weighed against other objectives, such as effi-

ciency. For example, imposing low spectrum caps and 

allowing many bidders to win spectrum in a certain 

band may support competition but could also lead to 

less efficient allocations if the amount of spectrum that 

each bidder can win is below a technological viable scale 

and/or if there are economies of scale associated with 

network implementation. 

The 3.4-3.8 GHz band is essential to provide 5G mobile 

services. In markets where several MNOs have access to 

this core 5G spectrum, competition in the provision of 

5G mobile service will be fiercer, ensuring good out-

comes for consumers and businesses. 

 

To guarantee that at least three MNOs have spectrum in 

the key 3.4-3.8 GHz band and thus to ensure sufficient 

competition in the mobile market, European regulators 

have imposed different kinds of spectrum caps and 

floors. For example:  

• Finland imposed a 130 MHz cap for 390 MHz 

awarded 

3 Directive (EU) 2018/1972. 

https://www.ericsson.com/49a010/assets/local/policy-makers-and-regulators/optimizing-spectrum-assignments-to-deliver-expansive-5g-connectivity.pdf
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• Denmark imposed rules guaranteeing at least 

80 MHz to at least three operators, and also 

imposed a 160 MHz cap, for 390 MHz awarded 

• Sweden imposed rules guaranteeing at least 80 

MHz to at least three operators, for 320 MHz 

awarded 

• Ireland imposed a 150 MHz cap for 350 MHz 

awarded4 

In all countries, at least three different MNOs have won 

spectrum in the 3.4-3.8 GHz band, see Figure 2.  

 

Figure 2  

Total amount of 3.4-3.8 GHz spectrum awarded 

and number of operators 

 

Source: Copenhagen Economics based on information pro-

vided by the respective national regulators 

 

Different approaches have been used to 

secure industry access to 3.4-3.8 GHz 

spectrum 

In some cases, one of the main policy objectives pursued 

by policymakers and regulators has been to ensure ac-

cess to 5G spectrum in the 3.4-3.8 GHz band for third-

party players (i.e., businesses other than mobile 

 

4 See Finland, Denmark (Energistyrelsen), Sweden (PTS), Ireland 

(Comreg) 

operators) to support, among others, the Internet of 

Things and new automated services (so-called “Industry 

4.0”).  

Giving so-called ‘verticals’ access to spectrum in this 

band may facilitate innovation but can come at a sub-

stantial cost if and where it comes at the expense of 

other users having access to that spectrum. Regulators 

have to carefully consider this trade-off in their auction 

design (and indeed should have a clear argument sur-

rounding a market failure in order to deviate from a 

market-driven allocation mechanism). 

In Europe, we have seen regulators employing at least 

three different approaches to ensure industry access to 

spectrum in the 3.4-3.8 GHz band: 

1. Spectrum Set-Asides 

2. Rental Obligations 

3. Regional Licences 

For example, the Bundesnetzagentur in Germany fol-

lowed the approach of spectrum set-asides. 100 MHz 

of spectrum in the 3.4-3.8 GHz band was made unavail-

able to MNOs, prioritised for allocation directly to in-

dustry players. This did not come without a cost as it left 

four MNOs fighting for 300 MHz of spectrum in a band 

where it is generally considered optimal to hold at least 

80-100 MHz. 

In Denmark, Energistyrelsen imposed a rental obliga-

tion on 60 MHz of spectrum to ensure that industry 

players would be guaranteed access to 5G spectrum on 

fair terms. The final auction prices do not indicate that 

the bidder who took the block with the rental obligation 

required any substantial discount relative to other bid-

ders, who won 60 MHz without any rental obligation. 

This implies that the “cost” associated with committing 

to provide access was considered minimal. 

In Ireland, all 350 MHz in the 3.4-3.8 GHz band was al-

located as regional licenses in 9 geographic regions. 

Alongside the three main MNOs, it is apparent that two 

other players also obtained up to 60 MHz of spectrum 

in both rural regions and in cities. The regional packag-

ing of licenses thus allowed bidders that were not estab-

lished MNOs to compete for licenses on market terms. 

https://auctiometrix.com/finnish-5g-auction-concluded/
https://ens.dk/sites/ens.dk/files/Tele/information_memorandum_1.pdf
https://www.pts.se/en/documents/decisions/radio/2020/decision-to-limit-the-number-of-licences-in-the-3.5-ghz-and-2.3-ghz-bands-dnr-18-8496/
https://www.comreg.ie/media/dlm_uploads/2016/08/ComReg-1671-1.pdf
https://www.comreg.ie/media/dlm_uploads/2016/08/ComReg-1671-1.pdf
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Complex auction formats seem to be on 

the way out in favour of simplicity 

As a policy objective in auction design, European regu-

lators seem to increasingly care about simplicity, fair-

ness and/or transparency, which are heavily influenced 

by the choice of auction format.   

In the most recent European spectrum auctions, regula-

tors have increasingly employed simpler auction for-

mats, such as simple clock formats, SMRAs & clock-

SMRA hybrid formats. These formats are all first-price 

formats in which bidders generally place only up to one 

bid per lot category per round. 

More complex formats such as the Combinatorial Clock 

Auction (CCA) or the Combinatorial Multi-Round As-

cending Auction (CMRA) are generally becoming less 

prominent. One explanation for this is that – although 

these formats may facilitate increased efficiency – they 

are also associated with great strategic complexity for 

bidders (and for the regulator), making them more dif-

ficult to navigate and to explain. Among recent 5G auc-

tions, only Ireland opted for a CCA in 2020 and only 

Norway (2020) and Denmark (2021) opted for the 

CMRA format, see Error! Reference source not 

found.. 

Final considerations and outlook 

In addition to the policy objectives and associated de-

sign instruments discussed above, many other aspects 

are important in the design of spectrum auctions. For 

example, MNOs have expressed the need to have clarity 

around investment objectives, for example in relation to 

coverage obligations. Also providing greater transpar-

ency across all stages of the process may lead to more 

efficient outcomes and more competition during and af-

ter the auction. 

As more 5G spectrum auctions are carried out, more ev-

idence will become available to analyse the relative mer-

its of different approaches taken, in particular regarding 

industry access to the critical 3.4-3.8 GHz band. How-

ever, we have highlighted above some early lessons on 

setting clear objectives, providing more economic anal-

ysis in support of market entry and pro-competitive 

provisions that potentially affect the market structure, 

and to design the auction in a simple, fair and transpar-

ent manner. 

Figure 3  Overview of auction formats used in European 5G auctions 

 

Source: Copenhagen Economics. 



 

5G spectrum auctions in Europe – policy objectives and auction design 

 
5 

 

 

About Copenhagen Economics 

Copenhagen Economics is one of the leading economics firms in Europe. Founded in 2000, the firm currently 

employs more than 90 staff operating from our offices in Copenhagen, Stockholm, Helsinki, and Brussels. The 

Global Competition Review (GCR) lists Copenhagen Economics among the Top-20 economic consultancies 

in the world, and has done so since 2006. 

www.copenhageneconomics.com 


