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Improving Mobile Coverage in Mature Markets

Improving rural mobile coverage remains one of the top policy goals of telecoms 

regulators and governments worldwide. Mobile network operators (MNOs) have an 

incentive to only roll out their networks in areas where it is profitable to do so. This 

may lead to some areas being underserved or completely unserved by mobile voice 

and broadband providers. This is a growing concern for policymakers, given the social 

benefits (positive externalities) from expanding coverage, including rural development, 

social inclusion, and public safety.

Up to now, regulators have predominantly relied on coverage obligations attached 

to new spectrum licences as the main tool to accelerate the provision of rural mobile 

coverage. Spectrum encumbered by an onerous obligation is inherently devalued,  

so in a competitive auction we would generally expect the licence to sell at a discount 

relative to unencumbered spectrum.

While it is simple to attach obligations to licences, the creation of a bundled “spectrum-

coverage” product may lead to an inefficient allocation of spectrum or an inefficient 

allocation of coverage if the MNOs with the biggest cost advantage of serving the 

obligation are not the same as the MNOs who value the spectrum the most. The 

approach is not flexible enough to ensure provision of coverage by the least-cost provider 

in each underserved area and provides no check on whether the social benefits actually 

exceed the cost of delivering coverage. It is therefore surprising that so many regulators 

continue to rely on such a blunt policy tool when better and more flexible alternatives  

are available. 

In this paper, we argue that separating (or decoupling) spectrum allocation and coverage 

procurement is a better approach, which can deliver:

• More flexibility when procuring coverage and thus improved social welfare;

• A more efficient allocation of spectrum; and

• A cost-efficient procurement of coverage.
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The remainder of this paper is structured as follows:

• It first summarises the current practice of attaching coverage obligations to new 

spectrum licences;

• It then considers the downsides of current practice and why it is less appealing in 

mature mobile markets; and

• Ultimately explores potentially attractive alternative options for decoupling spectrum 

allocation and the procurement of coverage.

 

Current Practice

The allocation of new spectrum has long provided an opportunity to obtain concessions 

from MNOs with respect to public policy goals, chiefly improving coverage. A simple 

solution for regulators around the world has been to tie coverage obligations to new 

spectrum licences. 

This practice has been particularly prevalent in awards of low-band (sub-1 GHz) spectrum 

suitable for wide-area coverage. For example, many regulators in Europe tied the award 

of 800 MHz spectrum—a 4G coverage band—to wide-reaching obligations to improve 

coverage in underserved areas.

Two approaches were common in the 4G era:

1. Tie obligation to one spectrum block. In some countries, regulators opted to tie 

obligations to a single block in the band. The idea here is that having one operator 

cover rural areas may be sufficient to realise most social benefits and may also place 

competitive pressure on others to extend their networks. A downside is that it may 

result in a forced asymmetry in coverage across networks. With this approach, two 

key challenges for auction design are determining the size and minimum price of the 

“coverage block”. The block should ideally be large enough to meet the obligation  

and the minimum price should be sufficiently low to minimise the risk of the block  

going unsold.  

 

If the obligation is onerous, then the coverage block should sell at a discount relative  

to the other blocks. In practice, in two European countries where this approach was 

used, the price discounts were modest; in the 2013 UK 4G auction, Telefonica acquired 

the coverage block at a discount of 7%,1 and in the 700 MHz auction in Sweden  

in 2018, Telia acquired the coverage block at a discount of 4%.2 The small impact in 

these cases may be explained either by strategic bidding behaviour or the limited  

nature of the obligations.

2. Tie obligation to all spectrum blocks in a band. In this more common case, all 

MNOs that acquire spectrum in the relevant band must fulfil the associated coverage 

obligations. Consequently, the market value for all blocks is depressed by the expected 

cost of meeting the coverage requirements. The main advantage of this approach is that 

it extends availability and consumer choice of networks into increasingly rural areas. 

However, it is potentially wasteful, given the high cost of having operators duplicate 

capacity in areas with low demand. 
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Some regulators have implemented variations of this approach that reduce the need for 

network duplication:

– BNetzA in Germany allowed MNOs to jointly fulfil their obligations associated with 

800 MHz spectrum won in the band in an auction in 2010. This approach relies 

on the MNOs to cooperate and negotiate a joint coverage plan, with flexibility to 

jointly or individually cover different areas. To promote rapid rollout in rural areas, 

BNetzA imposed a restriction on the use of 800 MHz in urban areas until coverage 

obligations were met. 

– In Denmark, the regulator allowed MNOs to bid for and acquire regional 

exemptions from the obligation as part of an 800 MHz auction.3 The supply of 

the exemptions in the auction was endogenously determined and limited to be 

one less than the number of winners in the band. This ensured that at least one 

winner in the band would have to take on an obligation, while others could exempt 

themselves at a price. 

This discussion shows that MNOs who acquire spectrum tied to a coverage obligation 

should generally expect to receive a discount relative to unencumbered spectrum that 

reflects the cost of serving the obligation. In practice, the size of the discount depends 

on the specifics of the situation, such as the auction design, competition in the auction, 

strategic bidding, and other factors. 

Tying obligations to spectrum was a convenient approach at the start of the 4G era. MNOs 

needed access to low-band spectrum suitable for 4G deployment in order to fulfil the 

obligations. Combining the award of spectrum and the implicit procurement of coverage 

therefore reduced risk for MNOs and made for a very simple process for regulators. In 

addition, in many countries, regulators are legally not allowed to pay MNOs for improving 

coverage, so combining these two processes allowed regulators to procure coverage 

without explicitly paying for it.

From a political perspective, this approach was also fairly easy to implement, as no actual 

money was paid to subsidise rollout in underserved areas. The true cost was obfuscated by 

the auction setup and often no rigorous analysis of the likely benefits needed to be done to 

justify the extent of the obligation or its implied cost.

Current Practice May Lead to Suboptimal Results 

As we enter the 5G era, the practice of tying coverage obligations looks increasingly less 

effective. In most mature mobile markets, MNOs already have access to sufficient low-band 

spectrum holdings to improve coverage in underserved areas and they do not actually 

need any more spectrum to do so. The only reason they are not covering a particular 

area is because it is unprofitable to do so. Continuing to attach coverage obligations to 

spectrum risks an inefficient allocation (of either spectrum or the obligation) and severely 

limits flexibility in the design of the obligation. In short, the coverage gap between what is 

economically efficient and what is socially efficient would be better addressed by directly 

subsidising rollout in the relevant areas.
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Inefficient Allocation

Many countries around the world have or are in the process of releasing 700 MHz 

spectrum for mobile, having cleared terrestrial broadcasters from the band. Once this 

band is released, there is, in most countries, no further “coverage” spectrum scheduled for 

release. If regulators are to continue the practice of attaching new coverage obligations to 

licences, they will either have to wait for existing low-band ones to expire or link them to 

higher frequency bands that, on their own, would not be suitable to serve the obligation. 

For example, in a recent spectrum auction in Denmark, spectrum in the 1800 MHz band 

was tied to onerous obligations that were unlikely to be fulfilled with the spectrum on 

offer.4 The 1800 MHz band is mainly used to provide capacity in urban areas, whereas 

the obligations required MNOs to improve coverage in remote areas, for which they will 

presumably use low-band spectrum such as 700, 800, or 900 MHz. In such circumstances, 

the link between the spectrum and coverage obligations appears increasingly tenuous.

Broadly speaking, regulators are mandated to ensure an efficient allocation of spectrum. 

This requires that spectrum is allocated to those MNOs that value it most. However, if 

spectrum is tied to coverage obligations, the cost of the coverage obligation may swamp 

spectrum value. In this situation, the spectrum may go to the MNO with the lowest cost of 

serving the obligation rather than the one who values the spectrum most, which may be 

an inefficient allocation of the spectrum. This is particularly problematic in scenarios where, 

from an efficiency perspective, an MNO is not meant to win any spectrum in a particular 

band but does because it has a cost advantage in relation to serving the obligation. 

Even if spectrum is allocated efficiently, the coverage obligation may not be allocated to 

the least-cost provider. For example, suppose an incumbent MNO has sufficient low-band 

holdings and thus little appetite to acquire more in the auction; the coverage blocks are 

then acquired by a competitor who may find it far more costly to serve the obligation. 

The design of the obligation also does not ensure that the least-cost provider in each 

underserved area gets to roll out a network.

Limited Flexibility in the Design of the Obligation

The economic cost of the coverage obligation and who ultimately bears it is obfuscated in 

a combined award. Some of the cost may be borne by the government, in the form of a 

discount on the spectrum on offer, and some of it may be borne by MNOs and potentially 

passed on to consumers. However, any good public policy should be based on a cost-

benefit analysis and should allow a regulator not to procure coverage if its economic cost 

exceeds its benefit. Tying the obligation to spectrum means that there is no such check in 

place as the regulator cannot undo the results of the auction if the economic costs (in the 

form of the discount and pass-on to consumers) turn out to be too high.

Coverage obligations attached to spectrum licences are also a blunt instrument that 

does not allow for a differentiation between areas in which infrastructure competition 

is desirable (i.e., several operators are needed) and areas where the cost of duplication 

outweighs the likely benefits of extra competition. Any cooperation or sharing of 

infrastructure, which might enable downstream competition without duplicating 

infrastructure, generally has to occur “outside of the obligation” rather than being explicitly 

allowed for and included in the obligation. It may also be more efficient to procure 

coverage from different MNOs in different underserved areas. The required flexibility to 

achieve this cannot be incorporated in a spectrum auction without significantly increasing 

complexity unless, as explained below, the spectrum licence and obligations are decoupled.
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Options for Decoupling

Regulators have started exploring options for decoupling the allocation of spectrum from 

the procurement of coverage. For example, the FCC has proposed a reverse auction  

to allocate subsidies to accelerate the rollout of 5G in rural areas.5 In Australia, the Mobile 

Black Spot Programme involves MNOs tendering to provide coverage in rural areas  

lacking coverage.6 In the United Kingdom, Ofcom was considering the inclusion of up  

to two “coverage lots” with a negative price in the design of one of its spectrum auctions 

(although it dropped this approach after the country’s four MNOs agreed to a plan with  

the government to jointly build a single rural network).7

Decoupling can take a number of forms, with the two extremes being:

1. A combined auction for spectrum and coverage but with separate lots for coverage; and

2. Entirely separate processes to allocate spectrum and to procure coverage.

We compare the advantages of these two extremes.

Combined Auction with Separate Coverage Lots

Under this option, the auction design includes one or more coverage lots alongside the 

spectrum on offer. Bidding for these lots entails a commitment to provide the associated 

coverage. Bidders may include these coverage lots in their bids, which in turn reduces the 

bid amount. Competition for the coverage lots increases their prices (and thus reduces the 

available discount). Combined processes using package bid auctions with separate coverage 

lots were proposed by Ofcom in the UK8 and RTR in Austria9 for auctions including 700 

MHz, but ultimately abandoned. 

The main attraction of a combined auction with separate coverage lots is that it allows 

for a joint optimisation of the allocation of spectrum and the procurement of coverage. 

If the spectrum on offer is needed to fulfil the obligation and the cost of serving the 

obligation is thus heavily dependent on the quantity of spectrum acquired in the auction, 

a combined auction may lead to a more efficient allocation. Proponents of this approach 

have argued that a combinatorial auction with package bidding may be needed in this 

setting, presumably to ensure that MNOs do not end up winning the coverage lot without 

the spectrum they need to fulfil the obligation.10

A combined auction also allows countries in which regulators cannot legally pay MNOs  

to provide services in certain areas an alternative way of procuring coverage. However, this 

could also be achieved in a decoupled process as payment for coverage could be made  

in the form of a voucher for current or future spectrum payments (including annual fees). 

A separate but related issue in these types of combined auctions is that regulators may not 

be able to accept negative bids (i.e., a bid in which the cost of the coverage lot exceeds the 

price of the spectrum) if they are not allowed to compensate MNOs for providing coverage. 

This was the case in the UK. In its consultation, Ofcom noted that “Ofcom is required under 

the Communications Act 2003 to pay auction receipts into the Consolidated Fund, and has 

no power to pay any part of those receipts to third parties, such as bidders in an auction”.11 

This meant that Ofcom had to impose a positive price constraint that prevented bidders 

from submitting “negative” bids, in which a bidder’s coverage discount outweighs the price 

of spectrum that they acquire. This positive price constraint could lead to serious auction 

distortions and an inefficient allocation as it may oblige bidders to bid for more spectrum 

than they need or otherwise abandon an obligation they would like to take on.12 A softer 
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constraint would have been to allow for negative prices for individual bidders as long as 

overall auction revenues are non-negative. This would have allowed for an implicit transfer 

of revenues to the winners of the coverage lot(s). 

Standalone Procurement of Coverage

Under this option, the procurement of coverage is done in a separate, fully decoupled 

process. This could be an entirely separate auction or a separate stage of the same process 

and has a number of advantages.

Firstly, it separates the allocation of spectrum from the procurement of coverage and 

thereby allows an efficient allocation of both without spillovers. As discussed above, tying 

coverage obligations to spectrum could lead to an inefficient allocation of the latter. Even 

if the auction design includes separate coverage lots, these could lead to severe auction 

distortions if the combined auction includes a positive price constraint.

Secondly, it allows for a more flexible design of the procurement of coverage and thus 

improved social welfare:

• Subsidies can be offered for each underserved area individually without severely 

increasing auction complexity;

• It allows for a more sophisticated procurement (i.e., bidders could offer different levels 

of service quality at different prices and the regulator can then determine which option 

provides the best value-for-money);

• It can easily accommodate a cost-benefit analysis and only procure coverage when the 

costs do not exceed the social benefits; and

• It can ensure that competition issues are taken into account in areas in which there 

are competition benefits to having more than one party improving coverage in an 

underserved area as the desired number of parties can become an explicit part of the 

tendered obligation. For example, the assessment criteria used in the Australian Mobile 

Black Spot Programme awarded additional “points” to bids that would be jointly built 

and used by multiple MNOs or were designed to allow co-location.13

Increased Flexibility (Example from the United States)

The FCC has been using reverse auctions to subsidise technology-neutral broadband rollout 

in rural areas. In 2012, it offered up to $300 million in one-time support to operators that 

commit to provide mobile services in unserved areas.14 It has since run a number of reverse 

auctions to allocate subsidies and is planning more going forward. It has now scheduled a 

reverse auction for the end of 2020 in which it will allocate $16 billion in support to roll out 

broadband services in rural areas. The obligation is technology-neutral and open to both 

fixed and mobile operators.15

The mechanics of the latest auction can be summarised as follows:16

• The FCC identifies a list of unserved/underserved areas. For each area, it determines  

a maximum subsidy, which will be used as the reserve price in the auction.

• Bidders can bid for different performance levels in an area. If a bidder bids at  

a performance level below the highest, it only receives a percentage of the  

available subsidy. 
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• At the end of each round, the FCC determines whether it can procure coverage in all 

areas at the highest performance level that was bid for, given its budget. If it cannot, 

the maximum subsidy in all areas is reduced by a percentage and another round is 

scheduled.

This design ensures that the cost of acquiring coverage in a particular area is capped at 

a level below the public benefit it generates. At the same time, operators can flexibly 

assemble a set of areas in which they are willing to roll out, given the subsidies available.

The FCC is planning to use a similar format to support the rollout of 5G mobile services in 

rural areas.17

How to Resolve Potential Issues Around Separate Payments for Coverage

Although a separate procurement process for coverage is a better route from both a social 

welfare and an incentives perspective, it can be politically difficult because it requires 

a separate pot of money. In some countries, a regulator may also simply not legally be 

allowed to pay for improved coverage.

In this situation, a simple fix would be to run the procurement shortly before or after a 

spectrum auction and pay winning MNOs in the form of vouchers that can then be used 

to offset auction or other spectrum-related payments over a certain time period. Vouchers 

could be made tradeable so that the MNOs that win the coverage contract and do not 

intend to buy significant amounts of spectrum in the auction can sell them to other MNOs. 

Decoupling the obligation may also mean that the coverage award can be administered by 

a separate body from that which administers the spectrum auction. This may resolve issues 

around certain regulators being legally unable to pay for improved coverage.
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