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Abstract

The Norwegian telecoms incumbent Telenor was given a record fine of NOK 788

million (EUR 83 million) in 2018 for abusing its dominance in Norwegian mobile

markets. The abuse stemmed from a change in the pricing scheme in a national

roaming agreement with Network Norway, an entrant building a third national mo-

bile network. Telenor introduced a new fee per Network Norway customer while

lowering the price per unit of traffic going through Telenor’s network. The courts

concluded that the new pricing scheme made it less profitable for Network Norway

to continue building its own network–and that this was Telenor’s strategic intent

behind the change–implying a partial foreclosure that was harmful to competition

and consumers. This paper describes the court decision and the novel form of abuse,

and discusses the key economic arguments put forward by the parties. We apply a

theoretical model to illustrate how Telenor’s change to the roaming contract affected

Network Norway’s incentives to expand its network. Furthermore, we explain how

information from the relevant market and seized internal documents from Telenor

informed the economic reasoning in the case.
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1 Introduction

In 2007, the small mobile operator Network Norway started rolling out a third mobile

network in Norway. To serve the subscribers in those areas where the third network was

not yet rolled out, Network Norway had a national roaming agreement with Telenor,

the largest of the two incumbent mobile operators with nationwide networks. In 2010,

Telenor initiated a change in the price structure in Network Norway’s roaming agree-

ment. The Norwegian Competition Authority (NCA) later concluded that this new

price structure was capable of limiting Network Norway’s mobile network roll-out, and

thus restricting competition in the mobile market in Norway, and imposed a fine of 788

MNOK (e83 million) on Telenor in 2018 for abuse of dominance. The decision became

legally binding in 2021, after Telenor’s appeals had been rejected by the Competition

Appeals Tribunal and by the courts.1

The Norwegian mobile market has been and remains highly concentrated. In 2010,

Norway stood out as one of the few countries in Europe with only two nationwide mobile

networks, at a time when the rest of Europe was debating whether four nationwide net-

works were necessary to maintain effective competition. The Norwegian government had

been working for several years to facilitate the entry of a third network, and the national

telecoms regulator described the roll-out of the third mobile network as ”vulnerable”. It

was in this context that Telenor, according to its internal documents, sought to hinder

the rollout of the third network by changing Network Norway’s roaming contract.

Prior to the change in September 2010, Network Norway was charged based on the

traffic its subscribers generated when roaming in Telenor’s network. The roaming con-

tract specified a price per minute of voice calls, per SMS, and per megabyte of data

transmitted through Telenor’s network. During negotiations for the revised agreement,

Telenor introduced a new tariff structure, which was implemented in September 2010.

The traffic-based payment was reduced to approximately one-third of its original level,

while a monthly fee per Network Norway subscriber—known as a ”SIM fee”—was in-

troduced.

The lower per-unit prices for traffic did not directly impact the cost of building

Network Norway’s mobile network. However, the potential cost savings from reallocating

1The NCA’s decision was upheld by both the first (Competition Appeals Tribunal) and second (Court
of Appeals, Gulating lagmannsrett) instance of appeal. Telenor appealed the decision to the Supreme
Court, but the Supreme Court’s Appeal Selection Committee declined to review the appeal and the
NCA’s decision became legally binding in November 2021.
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traffic from Telenor’s network to Network Norway’s network decreased significantly. All

else being equal, this reduced Network Norway’s incentive to invest in its own network,

as roaming traffic became relatively cheaper. We denote this the substitution effect.

On the other hand, a lower unit price for roaming traffic (however tempered by the

introduction of the per-customer SIM fee) could enable Network Norway to offer lower

prices to subscribers, potentially increasing both the number of subscribers and the

amount of mobile traffic generated per subscriber. An increase in traffic could increase

Network Norway’s savings from expanding its own network’s coverage, and we denote

this the volume effect. We demonstrate how these two effects—the substitution effect

and the volume effect in the court case—interact and can be compared to assess the net

impact on Network Norway’s incentives to expand its network.

We show that, given the substantial drop in the unit roaming price, the traffic vol-

ume would have had to increase significantly to outweigh the substitution effect and

incentivize Network Norway to invest more in its own network. However, traffic data

indicate that the volume expansion following the contract change was limited and fell

far below the minimum threshold predicted by our theoretical model. From this, we

conclude that the new contract incentivized Network Norway to invest less than under

its previous contract. This aligns with internal assessments in Network Norway prior

to entering the revised agreement. It also corresponds with Telenor’s internal strategy,

including documentation from Telenor Norway’s board of directors, which authorized

the change in the roaming agreement.

Incumbents hampering the entry of new competitors is a core issue in case law on

monopolization and abuse of dominance. If Telenor’s change of the roaming agreement

incentivized Network Norway to invest less in its own network, it had the potential to

restrict Network Norway’s growth. This, in turn, could limit market entry and compe-

tition by partially foreclosing Network Norway as a viable competitor in the Norwegian

mobile market.

However, Telenor argued that the contract produced efficiency gains that ultimately

benefited consumers in terms of lower prices in the downstream market. In our view,

this efficiency defense is not supported by the facts. First, limiting the growth of a

third network would make Network Norway less competitive due to more roaming and

thus higher marginal costs, which would weaken rather than strengthen downstream

price competition. Second, the introduction of a SIM fee per subscriber would - all

else equal - make it less profitable for Network Norway to acquire new customers, and

could therefore mitigate the potential competitive effect in the downstream market of a

reduction in traffic prices.
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In this paper we examine the effects of the change of roaming contract between Te-

lenor and Network Norway, focusing on the strategic interaction between the incumbent

(with a nationwide network) and the entrant (with only partial network coverage) in

both the upstream (wholesale) and downstream (end-user) market.

The trade-off between an entrant’s incentives to invest in its own network and the

benefits of low access prices to an incumbent’s network—which make the entrant more

competitive in the downstream market—has been extensively analyzed in the literature,

particularly in the context of the “ladder of investment” approach (Cave and Vogelsang,

2003; Cave, 2006). A more formal theoretical foundation is provided by Bourreau and

Dogan (2005, 2006). This literature has primarily focused on fixed broadband networks

rather than mobile networks, and its main theoretical prediction is that lower access

prices reduce the investment incentives of access seekers (Bourreau et al., 2012, 2014).

Briglauer et al. (2018) extend the framework of Bourreau et al. (2012) to settings with

multiple incumbents and also provide supporting empirical evidence.

While several studies explore how vertical integration versus non-integration affects

downstream competition (e.g., Sappington, 2005), our focus is on pricing of roaming in

the upstream market and network investment incentives for entrants. A closely related

paper is Bourreau et al. (2011), which analyzes the potential for upstream competition

in a vertical structure with two upstream firms providing access to a downstream firm

without its own network. They demonstrate that high upstream prices—even monopoly

prices—can arise in equilibrium because competition in the upstream market would

trigger competition in the downstream market. However, if one of the firms in the up-

stream market faces price regulation, they show that this could result in fierce upstream

competition, potentially resulting in access prices equal to marginal costs.

In our case one firm (Telenor) is regulated, but there was a high profit margin in the

upstream market. The second firm with a nationwide network, Telia, was not viewed as

a strong rival to the incumbent Telenor in the wholesale market. In particular, this was

true in the case of the competition for Network Norway’s roaming contract with Telenor,

according to the Court of Appeal in its review of the evidence from the negotiations.

In line with this, we focus on the equilibrium in Bourreau et al. (2011) with no fierce

competition upstream. In contrast to Bourreau et al. (2011), we consider a change in

the contract’s price structure–not the price level–where the unit traffic price is lowered

and a fixed fee per subscriber is introduced.

Our paper is closely related to Arve et al. (2022), which analyzes the same Telenor–

Network Norway case and is motivated by the Norwegian Competition Authority’s as-

sessment of changes in access-price structure in the mobile market. Both papers study
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how two-part access tariffs affect an entrant’s incentives to invest in its own network,

but they differ in both modeling focus and interpretation of the case.

Arve et al. (2022) consider a market with two vertically integrated operators and

allow for upstream competition for the supply of national roaming to the entrant. In that

setting, they show that a shift from usage-based charges toward per-subscriber fees may

arise as the outcome of intensified competition in the access market, and therefore need

not reflect an anticompetitive strategy by the incumbent. Their analysis thus emphasizes

a pro-competitive explanation of the observed pricing changes.

In contrast, we abstract from upstream competition in order to isolate the bilateral

strategic interaction between a dominant incumbent and an access-seeking entrant that

is in the process of building its own infrastructure. This allows us to focus directly on

the competition-law question of whether, and under what conditions, a change in access-

price structure can be profitably used to weaken a rival’s incentives to expand coverage

and compete downstream.

From this perspective, our analysis highlights that pricing structures similar to those

observed in the case may give rise to foreclosure concerns, especially in the absence of

access-market competition. Taken together, the two papers provide complementary per-

spectives on the same case. While Arve et al. (2022) show that the observed pricing

changes may be consistent with intensified upstream competition, our paper identifies

conditions under which similar contractual arrangements may instead reflect strategic

behavior by a dominant firm, thereby helping to clarify when competition-policy inter-

vention may be warranted. However, we do submit that the facts of this particular case

aligns more closely with the latter perspective.

Note that, in Arve et al. (2022), the pro-competitive outcome arises when the un-

regulated operator supplies access to the entrant that is investing in its own network,

which corresponds to Telia signing a national roaming agreement with Network Norway.

In the abuse case considered here, however, the observed outcome was the opposite: The

regulated incumbent (Telenor) introduced the new pricing structure and continued to

supply access to Network Norway with the new structure. Our modeling choice therefore

reflects two key features of the institutional setting: first, Network Norway was already

in a long-term access relationship with Telenor at the time of the pricing change; and

second, Telia did not constitute a sufficiently serious rival for Network Norway’s contract

in 2010.2

2Note also that, according to Arve et al. (2022), Network Norway would prefer the price structure in
the agreement which is at the heart of the case, ceteris paribus. But documentary evidence shows that it
was ”extremely negative” for Network Norway’s board to see a pricing model which incentivised Network
Norway to build ”as little as possible”. Network Norway’s administration ”sold” the agreement to its
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Our analysis is also related to the “make-or-buy” literature on access pricing and

infrastructure investment, in particular Bourreau et al. (2012), who show that lower ac-

cess prices may weaken entrants’ incentives to invest by making access more attractive

relative to infrastructure deployment (the so-called replacement effect). While that liter-

ature focuses on the level of access prices, we study how changes in the structure of access

tariffs—specifically, the balance between per-unit usage charges and per-subscriber fees—

affect downstream competition and investment incentives. This allows us to disentangle

a substitution effect operating through marginal costs in downstream competition from

a volume effect operating through the entrant’s customer base, and to show that their

interaction is central for assessing investment incentives. In contrast to the regulatory

perspective adopted in much of the make-or-buy literature, our analysis is motivated

by a competition-law context and highlights how access-price structure may be used

strategically by a dominant incumbent to affect rivals’ expansion incentives.

Finally, our paper is related to the broader literature on access pricing under monopoly

and the use of two-part tariffs, including the seminal paper by Schmalensee (1981), who

analyzes optimal two-part tariffs for a monopolist supplying a fixed input and a com-

plementary variable input, focusing on how consumer heterogeneity shapes the optimal

fixed fee and per-unit price. The analysis is static and abstract from vertical relations

or strategic effects on rivals, with two-part pricing serving purely as a surplus-extraction

device. In contrast, our paper studies two-part pricing in a vertically related market

where an incumbent supplies access to a downstream rival that is investing in its own

infrastructure. Unlike Schmalensee’s lump-sum fixed fee, the per-subscriber fee in our

setting scales with the entrant’s customer base and affects its incentives to expand its

network, creating scope for foreclosure.

Furthermore, Armstrong et al. (1996) synthesize the access pricing literature for

vertically integrated network industries, clarifying how the Efficient Component Pricing

Rule relates to Ramsey pricing and opportunity cost-based access charges under various

demand and supply conditions. The analysis is static and normative, focusing on welfare-

optimal access pricing benchmarks rather than strategic behavior. In contrast, our paper

analyzes access pricing as a strategic tool in a dynamic setting where a downstream rival’s

investment and market development are endogenous. We show how the introduction of

per-subscriber fees (combined with a reduction in traffic prices) can be used to affect

entry and infrastructure deployment, highlighting foreclosure incentives that are not

board with a hope that it may be renegotiated before its full four-year term had passed. It attempted
to renegotiate the agreement after less than ten months, referring to how the price structure affected
Network Norway’s network roll out ambitions. See Court of Appeals (2021) pp. 49-52.
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addressed in Armstrong et al.

A more closely related paper is Valletti (1998), who studies two-part access pricing

in a vertically separated industry with an upstream monopolist supplying an essential

input to downstream Cournot competitors. It allows for access price discrimination

under both regulated and unregulated regimes. A key result is that while discriminatory

two-part tariffs can improve welfare when set by a benevolent regulator, unregulated

discrimination may reduce welfare by distorting downstream production and penalizing

more efficient firms. Our paper differs by focusing on a vertically integrated incumbent

that supplies access to, and competes with, a downstream rival that is endogenously

investing in its own infrastructure. Rather than analyzing productive inefficiency under

static Cournot competition, we show how per-subscriber access charges can be used

strategically to affect entry and network expansion incentives, generating foreclosure

concerns that are absent from Valletti’s framework.

The remainder of the paper is organized as follows. Section 2 describes the Norwegian

mobile market and the competitive situation around the time of the change in the roam-

ing agreement. Section 3 provides the details of the change in the roaming agreement

between Telenor and Network Norway. Section 4 sets out a theoretical model to examine

the potential effects of the change of payment terms on Network Norway’s incentives to

build its own network. Section 5 discusses these effects in light of empirical observations

in the Norwegian mobile market before and after the change in the roaming agreement,

including evidence from Telenor’s internal documents. Finally, Section 6 offers some

final remarks regarding the role of economics in cases about abuse of dominance.

2 The Norwegian mobile markets

Telenor is the original incumbent telecoms operator in Norway. It was a regulated

monopolist until the market was deregulated in the early 1990s. Shortly after the dereg-

ulation, a rival, what later became Telia, entered the market and started building a

second nationwide mobile network. By 2010, when the abusive conduct took place, the

market still only had two nationwide mobile networks. Network Norway was building

a third network with Tele2 via a joint venture called Mobile Norway. In 2007, Tele2

switched from buying network access from Telenor, to buying access to Telia’s network.

In 2010, Tele2 thus had its own network access agreement with Telia, which in this pe-

riod was converted to a national roaming agreement. In 2011, Tele2 acquired Network

Norway, combining the two owners of the third mobile network. And in the summer of

2014, few days after the contract at issue in this paper was terminated, Telia announced
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its acquisition of the combined Tele2/Network Norway. The acquisition was subject to

regulatory terms, including divesting the third mobile network.3

In 2010, the third mobile network covered around 16 percent of the population in

Norway, implying that a substantial share of Network Norway’s traffic (calls, texts and

data) was channeled through Telenor’s network.

Norwegian mobile markets were highly concentrated in 2010. Telenor’s market shares

were above 50 percent in throughout the period, upstream as well as downstream. The

table below summarizes market shares on the end user market for Telenor, Telia, Network

Norway, Tele2 as well as Ventelo, which was an MVNO in Telenor’s network. In addition,

the market included three smaller MVNOs, as well as numerous service providers with

small market shares. These are included in the Other category in Table 1.4

Table 1: End user mobile telephony revenue market shares 2008-2014

At the network level, Telenor was also the biggest player by far. In 2009, 63 per cent

of voice traffic in Norway went through Telenor’s network. Table 2 sets out the traffic

shares for Telenor, Telia and Mobile Norway (Tele2’s and Network Norway’s network

operator).5

Table 2: Network level market shares (originated voice minutes)

Telenor’s and Telia’s market shares upstream were higher than downstream, as traffic

3See Norwegian Competition Authority (2018) section 3 for more details on Norwegian mobile mar-
kets.

4Tele2 acquired Network Norway in july 2011. The third row from the bottom shows their combined
market share from 2012. See Norwegian Competition Authority (2018) p. 96 for further details.

5Shares of originated minutes. See Norwegian Competition Authority (2018) p. 80 for further details.
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from wholesale access customers went through their networks, in addition to the traffic

generated from their own end users.The structure of Norwegian mobile markets in 2010

is summarised in Figure 1.6

Figure 1: Market structure in the Norwegian mobile market

Mobile networks are the main inputs for producing mobile communication services.

These networks consist of thousands of base stations. Base stations are masts with

antennas that transmit mobile communication to and from mobile phones. Base stations

need electricity supply and connections to physical infrastructure for the transmission

of the communication signals they receive from and send to mobile devices. Mobile

networks are normally rolled out in densely populated areas first, where the operator

can reach many subscribers with a single base station, before being gradually expanded

to more rural areas.

Mobile Network Operators (MNOs) are fully integrated mobile operators with a phys-

ical network. They own their own network of base stations and have all other necessary

infrastructure, frequency licences, and marketing and customer management operations

to serve end-users. Despite the fact that the Norwegian telecom regulator had tried to

facilitate the entry of a third MNO for many years, in 2010 Telenor and Telia were the

only two operators with a nationwide network in Norway. In most other mobile markets

in Europe, there were at least three or four MNOs. The limited infrastructure-based

competition explains why the Norwegian wholesale mobile market remained regulated

under the EU/EEA regulatory framework, a fact that also made Norway stand out in a

6For more detailed information about the market, see Johansen et al. (2021).
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European context.

The Norwegian telecom regulator had designated Telenor as an operator with signif-

icant market power (SMP) in the mobile wholesale market. This implied, among other

things, that Telenor was obliged to grant its rivals in the downstream market access to

its mobile network. Telia, who was the rival MNO of Telenor, was not subject to this reg-

ulation. The specific details of the roaming contract was not directly regulated, and was

the outcome of bargaining between Telenor and the operator that was granted access.

However, according to the regulation, Telenor had a non-discrimination obligation.7

Moreover, the ban on abuse of dominance in competition law also imposed restrictions

on Telenor’s conduct, given that the firm was likely to be found to be dominant. This is

illustrated by the case we focus on in this paper, as well as by the fact that Telenor was

fined 112 million EUR in 2020 by the EFTA Surveillance Authority (ESA) in a separate

abuse case concerning margin squeeze, for actions committed around the same time.

Finally, the concept of Significant Market Power operator under the Ecom regulation

has important parallels to the concept of dominance under general competition rules.

Mobile operators without their own national mobile networks, like Network Norway

and others, thus had to rent access from either Telenor or Telia in order to provide

nationwide and well-functioning services to their subscribers.8 While this implied some

degree of upstream competition between the two MNOs, Telenor had better network

coverage than Telia at the time. The Norwegian Competition Authority (NCA) con-

cluded in its decision that the competitive pressure exerted by Telia on Telenor in the

wholesale market was limited in 2010.

Telia feared that intense competition in the wholesale market could spill over into

the end-user market. In an internal document from 2009, reporting on the negotiations

with Telia for a possible roaming agreement, Network Norway summed up the situation:

”Through the negotiations, Network Norway got a strong impression that

[Telia] were nervous about the consequences of meeting our price/cost ex-

7The regulatory obligations on Telenor’s national roaming pricing changed from a price-minus regula-
tion (in addition to a non-discrimination obligation) to a general non-discrimination obligation in 2010.
Telenor was obliged to give non-discriminatory access to wholesale customers, vis-à-vis its own down-
stream operation, as well as vis-à-vis other wholesale customers across forms of access. In 2010, Network
Norway was Telenor’s sole national roaming customer. However, because the non-disicrimination obli-
gation applied accross access forms, Telenor was for example obliged to offer access terms to its MVNO
access customers which was non-discriminatory vis-à-vis its national roaming terms, and vice versa. See
Norwegian Competition Authority (2018) pp. 22-24.

8Those other operators could either be Mobile Virtual Network Operators (MVNOs), with some
infrastructure, or service operators, with no own infrastructure. In 2010, the three MVNOs in the
mobile telephony market had a combined revenue-based market share of 4.4 per cent. Service providers
accounted for 2.1 per cent. See The Norwegian Communications Authority (Nkom) (2011) p. 44.
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pectation because of the negative effect this may have for the total price

picture in Norway. Their argumentation was thus far not independent of

their retail pricing/position [...]. The outcome thus far confirms how difficult

it is to ensure a price dynamics between [Telia] and Telenor, as well as a

situation where it is difficult for both to disconnect from the potential re-

tail downside. In the negotiations, [Telia] several times raised the ”fear” of

[Network Norway’s] low price-position and an aggressive continuation of it.

They view this very negatively.”9

In another internal assessment, Network Norway reported that Telia was ”incredibly

unwilling” to meet Network Norway’s expectations of roaming cost per minute because

Telia considered that

”an attractive roaming cost for Network Norway will quickly result in lost

turnover for [Telia] by way of price reductions to its own costumers. And that

this loss is greater than the potential roaming income from Network Norway.

This means that [Telia] will not be a commercial party which ensures better

prices from Telenor by pitting them against each other in negotiations.”10

Moreover, Telenor does not seem to have been very concerned by competition from

Telia. In May 2009, the head of Telenor’s Wholesale Division remarked that ”I do not

believe that Telia will give Network Norway prices anywhere near what they ask for.”11

The Court of Appeals, after reviewing evidence from the negotiations between Te-

lenor and Network Norway, concluded that Telenor ”operated nearly as it pleased vis-à-vis

Network Norway, without being affected by competition from Telia for the contract at the

core of the case.”

As shown above, Telenor was by far the largest player in the wholesale mobile market,

accounting for 63 per cent of total network voice traffic in 2009 (see Konkurransetilsynet

2018, Table 20). In the end user markets, Telenor had market shares above 50 per cent

through the whole period.12

The NCA and the Competition Appeals Tribunal both also noted Telenor’s high

profitability, and they concluded, as did the Court of Appeals, that Telenor held a

dominant position in the wholesale as well as the end-user markets.

9See Norwegian Competition Authority (2018), section 10.2.4.1.3. All translations from internal
documents, from court judgements, and from appeals tribunal and competition authority decisions are
ours, unless stated otherwise.

10See Norwegian Competition Authority (2018), section 10.2.4.1.3.
11See The Court of Appeals (2021), page 37.
12See the Competition Appeals Tribunal (2019), section 6.5.2.
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3 The change in the roaming contract

The original roaming contract between Telenor and Network Norway contained a linear

pricing schedule, under which Network Norway paid a price per unit of traffic used by

its customers in Telenor’s mobile network. The prices, as specified in a main agreement

and a supplementary agreement (called TA1), were set separately for voice calls (per

minute), text messages (per SMS) and data usage (per megabyte).13

Table 3 presents the pricing schedule that was in effect under the TA1 agreement

from September 2009 to August 2010, prior to the new roaming contract.

Table 3: Prices in Network Norway’s roaming contracts with Telenor

The new roaming contract (called TA2), came into force in September 2010. Network

Norway could exit the contract in june 2014 at the earliest.14

Crucially, the new contract introduced two major changes in the payment terms

for Network Norway. First, the prices per unit of traffic in Telenor’s network were

significantly reduced: voice calls by 65 percent, text messages by 71 percent, and data

by 78 percent. Second, Telenor introduced a monthly fee of NOK 40 per Network Norway

customer (or, more precisely, per SIM card). Whereas the TA1 agreement had a linear

tariff based solely on traffic volume, the TA2 agreement thus added a new term that

increased with Network Norway’s customer base, independent of actual network usage.15

At the outset of the TA2 agreement in August 2010, the customer fee was estimated

to account for 53 percent of Network Norway’s total roaming costs. Furthermore, the new

pricing schedule was expected to reduce total roaming payments for Network Norway

by approximately 20 percent, given the number of customers and traffic volumes at the

time.

13TA1 and TA2 are abbreviations for supplementary agreements 1 and 2 (in Norwegian, TilleggsAvtale
1 and 2).

14Network Norway attempted to terminate the contract earlier, but was not able to exit before june
2014. In the meantime, Tele2 had acquired Network Norway in 2011. In the summer of 2014, Telia
announced its acquisition of Tele2/Network Norway. As part of the regulatory merger procedure, the
third mobile network was sold to a new player, Ice. Since 2015, Ice has been rolling out the third mobile
network in Norway.

15See Norwegian Competition Authority (2018) Section 6.8 and Court of Appeals (2021) p. 12 for
details on the design of the SIM fee.
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At the outset of negotiations for the new agreement, prices, and especially prices

for data, were trending downward in the market more generally. Moreover, as a likely

dominant telecom operator, Telenor was concerned about being accused of abuse of

dominance through a margin squeeze, unless traffic prices were significantly reduced.

Because of this, Telenor had already considered lowering the access prices in the roaming

agreement, as revealed by internal documents at the time of the new roaming contract.16

Thus, the primary change in the TA2 agreement was the change in price structure, rather

than the change in price level per se: the introduction of a fee per Network Norway

customer, coupled with a significant reduction in mobile traffic prices.

4 A theoretical analysis

To illustrate how the change in Telenor’s roaming payment schedule affected Network

Norway’s incentives to build its own mobile network, we develop a theoretical model

that captures some key elements of the competitive situation in the Norwegian market

at the time. Specifically, we consider a setup with an incumbent MNO (Telenor) that

sells access to an entrant (Network Norway), which is in the process of building its

own network. In the analysis, we abstract from upstream competition and focus on the

strategic interaction between the incumbent and the entrant.

The assumption of limited upstream competition is, as mentioned earlier (see Section

2), supported by court’s review of the factual evidence, which concluded that Telia

exerted very limited competitive pressure on Telenor. Documents show that Telenor did

not consider Telia as a competitive constraint in the upstream market, and the court

concluded that Telenor operated nearly as it pleased vis-a-vis Network Norway. The

assumption of limited upstream competition also has theoretical support from Bourreau

et al. (2011), who show that competing MNOs avoid undercutting access prices in

order to soften downstream competition, resulting in monopoly prices in the upstream

market.17 If we relax this assumption, Arve et al. (2022) can assist us in understanding

the equilibrium market outcome with upstream competition.

16See Norwegian Competition Authority (2018), paragraphs 281-283 and 558.
17Note also that we abstract from regulatory interventions such as asymmetric termination prices,

which effectively subsidized Network Norway’s network expansion, as well as access requirements imposed
on Telenor as the dominant incumbent operator. We revisit these simplifying assumptions later in the
paper.
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4.1 The model

Consider a mobile telecoms market with two firms: an incumbent operator (Telenor) that

operates a nationwide mobile network and an entrant (Network Norway) that is building

its own network, but which needs to buy for access to the incumbent’s network due to

its partial coverage. Let θ ∈ (0, 1) represent the entrant’s network coverage, meaning

that 1− θ denotes the share of coverage that must be provided by the incumbent for the

entrant to deliver mobile services in the downstream market. Assume the payment for

roaming is defined as follows

B = (1− θ)wDN + snN , (1)

where the subscript N denotes Network Norway (the entrant) (whereas T denotes Te-

lenor (the incumbent)). Furthermore, w is the roaming price per traffic unit, DN is the

total traffic demand by the entrant’s customers, s is a fee per customer the entrant has,

and nN is the number of customers the entrant has.

Recall that the original roaming contract between Telenor and Network Norway in-

cluded only a payment per traffic unit (i.e., s = 0), whereas the new contract introduced

an additional payment per customer (i.e., s > 0). Thus, the payment function in (1)

accommodates both the original and the revised pricing schedules for roaming. Notably,

in the agreement between Telenor and Network Norway, the customer fee (called the SIM

fee) could not be avoided for the full duration of the contract period, even if Network

Norway achieved nationwide coverage (i.e., θ = 1). Thus, the per-subscriber fee is inde-

pendent of the entrant’s network coverage and therefore does not vanish even when the

entrant reaches full geographic coverage, unless the access contract itself is terminated.

With access to Telenor’s network, the entrant competes with the incumbent for

customers in the downstream market. Let pi be the price of operator i’s mobile service,

where i = N,T . We abstract from whether this is a subscription fee (for a given amount

of included traffic) or a price per traffic unit (e.g., a pre-paid subscription).18 At the

time of the abuse, both types of price schemes were available to end users.

We assume that the number of customers demanding services from operator i depends

on the relative prices set by the two operators, i.e., ni (pN , pT ). Assuming the operators

offer differentiated services, the number of customers of operator i is decreasing in its own

18We could assume p = c + bq, where c is the subscription fee and b is the price per unit of traffic.
A prepaid subscription would imply c = 0. Subscriptions are typically priced higher the more traffic is
included, implying a higher c the more traffic q that is included. In our analysis, we gain little by adding
this complexity to the analysis. Note that p can be interpreted as the average revenue per user (ARPU),
which typically is used as a price measure in telecom studies.
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price and increasing in the rival’s price. Furthermore, the amount of traffic demanded by

a customer of operator i depends on the price offered by this operator only (not relative

prices), i.e., qi (pi), where the demanded traffic volume is decreasing in the price level.

Combining these assumptions, we can write the total demand for traffic from operator

i as follows

Di = ni (pN , pT ) · qi (pi) . (2)

With this specification, a price reduction by operator i increases both its number of

customers and the amount of traffic demanded by those customers. However, a price

reduction by the rival operator reduces only operator i’s customer base without affecting

the traffic demand from customers who remain with operator i, as its price remains

unchanged.

Assuming the marginal cost (c) of distributing traffic in the network is constant and

equal for both firms, we can write the profit function of the entrant (Network Norway)

as follows

πN = (pN − θc)DN −B (3)

= (pN − θc− (1− θ)w)DN − snN ,

and the incumbent (Telenor) as follows

πT = (pT − c)DT +B − (1− θ) cDN (4)

= (pT − c)DT + (1− θ) (w − c)DN + snN .

The entrant’s profit function consists of the sales revenues from the downstream

market net of the marginal costs of distributing traffic in its network and paying for

access to the incumbent’s network. Combining these terms, we can write the entrant’s

profit margin as the end-user price minus the marginal cost of distributing traffic in

own network and paying for traffic in the incumbent’s network weighted by its network

coverage. Similarly, the incumbent’s profit function consists of the sales revenues from

the downstream market net of the marginal cost of distributing traffic plus the roaming

payments received from the entrant.

To examine the effects of the new roaming contract on the entrant’s incentives for

expanding its network, we assume the following sequence of moves:

Stage 1: The incumbent sets the price schedule for roaming

Stage 2: The entrant invests in (expanding) network coverage

Stage 3: The two firms set prices to capture customers in the downstream market
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This sequence of moves implicitly assumes that the entrant can adjust its investment

decision regarding network capacity based on the terms of the roaming contract. Thus,

the entrant’s decision to expand its network can be adjusted according to changes in the

roaming contract with the incumbent. If the network investment decision were made

once and for all at stage 1, the roaming contract would have no impact on the entrant’s

investment decision. However, the internal documents from Telenor and Network Norway

reviewed below, suggest this would not be the right approach. Assuming the mobile

operators are forward-looking, we can solve this game, as is commonly done, by backward

induction.

4.2 Price competition in the end-user market

Starting at stage 3 each operator (simultaneously) sets prices to end users in order

to maximize profits in the downstream market. The Nash equilibrium of the pricing

subgame, given by p∗N (s, w, θ) and p∗T (s, w, θ), is implicitly defined by the solution to

the following set of first-order conditions19

∂πN
∂pN

= DN + (p∗N − θc− (1− θ)w)
∂DN

∂pN
− s

∂nN

∂pN
= 0, (5)

∂πT
∂pT

= DT + (p∗T − c)
∂DT

∂pT
+ ((1− θ) (w − c) qN + s)

∂nN

∂pT
= 0. (6)

For the entrant (Network Norway), the first-order condition balances the marginal

revenues from the sales to end-users against the marginal costs of distributing traffic in its

own network and roaming in the incumbent’s network. For the incumbent (Telenor), the

first-order condition balances the marginal revenues from sales to end-users and roaming

from the entrant against the marginal costs of distributing traffic in its network.

To examine how changes in the roaming contract affects price competition in the

downstream market, we can use Cramer’s rule to derive the comparative statics from

(5) and (6) with respect to traffic prices (w) and the customer fee (s), which yields the

following results20

∂p∗N
∂w

> 0,
∂p∗T
∂w

> 0,
∂p∗N
∂s

> 0, and
∂p∗T
∂s

> 0.

A reduction of the traffic price or the customer fee intensifies downstream price

competition. For the entrant, a reduction of w or s implies a lower marginal cost and

19See Appendix 1 for a full derivation of the Nash equilibrium.
20See Appendix 1 for a full derivation of the comparative statics results.
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thus a higher profit margin, which makes it more profitable to win customers in the

downstream market. For the incumbent, a reduction of w or s reduces the marginal

revenues from roaming, which makes it more profitable to increase its own customer

base (at the expence of Network Norway). These effects are reinforced by the fact

that prices are strategic complements, which jointly explain why lower roaming prices

unambiguously result in fiercer downstream competition.

The abuse was based on changes in the roaming contract, where Telenor reduced

the traffic prices (w ↓) but at the same time introduced a customer fee (SIM fee) (s ↑).
According to the analysis above, the net effect on downstream price competition of

such a change is a a priori ambiguous, depending on the relative magnitude of the two

counteracting effects.

In the court case, Telenor argued that the customer fee (SIM fee) (s) was to be con-

sidered as a fixed lump-sum payment that did not affect Network Norway’s marginal cost

of attracting more customers, and thus that the new roaming contract made Network

Norway more competitive in the downstream market, which would result in a larger

customer base and higher traffic volumes. Furthermore, Telenor argued that this ef-

fect, which was called the volume effect, would increase (instead of reducing) Network

Norway’s incentives to expand their own network.21

However, the court concluded that the customer fee (SIM fee) varied with the cus-

tomer base of Network Norway and was not to be considered as a fixed payment.22 In

this case, the new roaming contract with a customer (SIM) fee and lower traffic prices

implies, as we show above, opposite effects on Network Norway’s competitiveness in the

downstream market. Thus, the magnitude (or even the existence) of a volume effect

is disputable, which we will discuss in more detail below. In addition, one could ask

why Telenor would offer a contract that made its competitor Network Norway more

competitive, as this would be harmful to downstream profits.

A next question is how an increase in the network coverage of the entrant would affect

downstream competition. Again, we can derive the comparative statics with respect to

coverage (θ) from (5) and (6) by applying Cramer’s rule, yielding the following23

∂p∗N
∂θ

< 0 and
∂p∗T
∂θ

< 0.

Thus, an expansion of the entrant’s network (θ) intensifies price competition in the

21See the next section for a more detailed description of the volume effect and the arguments presented
by the parties.

22See Court of Appeals (2021) p. 44.
23See Appendix 1 for a full derivation of the comparative statics results.
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downstream market, all else equal. The intuition is straightforward: as the entrant

expands its network, it becomes a more cost-effective competitor since w ¿ c. A larger

network reduces reliance on roaming, effectively lowering the marginal cost of traffic.

This increases the entrant’s profit margin, making it more profitable to lower prices and

attract more customers.

For the incumbent, a larger entrant network reduces roaming revenues, creating

an incentive to lower prices in order to retain and expand its customer base, as the

opportunity cost of a price cut (in the form of reduced roaming profits) is lower with less

roaming volume. These effects are further reinforced by the fact that prices are strategic

complements, meaning that an expansion of the entrant’s network naturally leads to

more intense price competition, regardless of the specific roaming contract in place.

This result is particularly significant as it explains why Telenor had an incentive

to weaken Network Norway’s motivation to expand its network. At the time of the

contract change, Network Norway’s coverage was less than 20%. Internal documents

indicate that Telenor expected the new pricing schedule in the roaming contract to

discourage Network Norway’s network expansion, limiting its coverage to no more than

40-50% in the following years.24

4.3 The investment in network coverage

At stage 2, the entrant decides how much to expand its network coverage conditional on

the roaming contract offered by the incumbent, accounting for the consequences for price

competition in the downstream market. Let K(θ) be the investment cost of building a

network with coverage θ, which is assumed to be increasing and convex in the coverage

rate θ, i.e., K ′ > 0 and K ′′ > 0.25 We can now write the profit function of the entrant

at stage 2 as follows

ΠN = π∗
N −K(θ) = (p∗N − (θc+ (1− θ)w)q∗N − s)n∗

N −K(θ) (7)

The optimal investment in network coverage, given by θ∗ (w, s), can be derived by

maximizing (7) with respect to θ, which, after applying the Envelope theorem, is implic-

24See e.g. Court of Appeals (2021) p. 48.
25These are reasonable assumptions as it gets increasingly costly to invest in coverage at more rural

and sparsely populated areas.
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itly defined by the following first-order condition26

∂ΠN

∂θ
=

∂π∗
N

∂θ
−K ′ +

∂π∗
N

∂pT

∂p∗T
∂θ

= 0, (8)

= (w − c)D∗
N −K ′ + (p∗N − (θ∗c+ (1− θ∗)w)q∗N − s)

∂n∗
N

∂pT

∂pT
∂θ

= 0.

The first term represents the direct effect of network expansion on the entrant’s

profits, which is positive, as it captures the cost savings from reduced reliance on the

incumbent’s roaming network. Notably, this effect in turn depends only on the roaming

price (w) and is unaffected by the customer (SIM) fee (s). The second term represents

the marginal cost of network expansion (e.g., the cost of adding an additional base

station).

The third term captures an indirect effect of network expansion arising from intensi-

fied price competition in the downstream market. When the entrant expands its network,

the incumbent loses roaming revenues and therefore becomes more aggressive in price

competition in the downstream market. This effect weakens the entrant’s incentive to

expand its network. Thus, the cost saving from less roaming (direct effect) has to be

sufficiently large relative to the marginal costs of building the network and the lower

profit margins from intensified downstream competition (indirect effect) for the entrant

to have an incentive to expand its network. Since the change in price structure (intro-

duction of s and lower w) has ambiguous effects on the intensity of price competition in

the downstream market, as explained above, the indirect effect is likely to be unaffected

or only modestly affected.27

Let us further decompose the direct effect as such. The new roaming contract offered

by Telenor involved lower traffic prices (w ↓), which directly reduces the cost saving for

Network Norway when investing in their own network. The reason is that the cost saving

by reducing roaming (i.e., (w − c)) becomes lower and thus the entrant’s profit gain from

expanding its network is reduced. In the court case, this was called the substitution effect,

referring to the effects of Network Norway substituting roaming with traffic in its own

network.

The volume effect of the new roaming contract is captured by the demand (D∗
N ) in

the first term in (8). This effect depends on how the change in roaming prices affects

26The Envelope theorem implies that ∂π∗
N/∂pN = 0. See Appendix 1 for a full derivation of the

comparative statics results.
27The indirect effect on investment incentives due to intensified price competition was not mentioned

in Telenor’s internal documents related to the change in pricing structure that were reviewed in the
decisions from the competition authority or the courts. This effect was also not considered by the courts
or put forward by the parties.
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downstream competition and allocation of customers and traffic volumes. As described

above, the introduction of the customer (SIM) fee (s) and the reduction of traffic prices

(w) have ambiguous effects on Network Norway’s competitiveness in the downstream

market. Lower traffic prices increases the profit margin of capturing new customers,

which intensifies price competition in the downstream market. However, this effect is

counteracted by the introduction of the fee per customer (SIM fee), which leaves the net

volume effect ambiguous and potentially negligible.

In the court case, it was debated whether Telenor’s change of pricing schedule in the

roaming contract may have been in effect revenue neutral, implying that the increase

in roaming revenues from the customer fee (SIM fee) (s) offsets fully the reduction

due to lower traffic prices. If that is the case, the volume effect is likely negligible

and potentially close to zero. That would imply that the net direct effect on Network

Norway’s investment incentives were unambiguously negative, and fully driven by the

reduction in the cost savings due to lower traffic prices (i.e., the substitution effect).

In addition, it can be shown that more network by the entrant will lead to tougher

downstream competition and less incentives to build network in general (see the above

discussion as well as the Appendix). The size of this disincentive will be determined by

the exact changes in w and s. This is mainly a question of the case’s factual evidence.

In the next section, we turn to a discussion of the facts of the case and the arguments

presented by the parties, using the theoretical analysis as a background.

5 Abuse by Telenor? The court assessment

The key question in the court’s assessment was whether the new roaming pricing struc-

ture introduced by Telenor, as a dominant firm, was capable of restricting competition

by weakening Network Norway’s incentives to invest in its own mobile network. The le-

gal test did not require an empirical demonstration of the extent to which the change in

payment structure actually reduced Network Norway’s roll-out of base stations. Rather,

it required convincing arguments and supporting evidence that Telenor’s actions were

capable of having such an effect under the prevailing market conditions.

In this section, we examine some of the central arguments advanced by the parties,

including their expert witnesses, during the court proceedings. Our analysis follows the

legal framework typically applied in such cases, but places particular emphasis on the

economic reasoning. We begin by addressing the alleged abuse—specifically, whether

the revised pricing schedule in the roaming contract discouraged Network Norway from

investing in its own network. We then consider potential efficiency defenses, focusing
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primarily on whether Telenor’s contractual changes could have resulted in lower final

prices for consumers.

5.1 The backdrop: Telenor’s strategy

Internal documents from Telenor became a central part of the court’s assessment. While

subjective intentions may not be sufficient to establish an abuse of dominance, they shed

light on Telenor’s strategic considerations regarding the new roaming pricing schedule

that Telenor introduced.

In the fall of 2009, Network Norway and Telenor had just agreed on a temporary

supplementary agreement (TA1) to the main national roaming contract. The TA1 agree-

ment contained linear prices for voice, text, and data, as described in Section 3. At this

time, Network Norway’s mobile network covered around 16 percent of the population.28

During this period, internal Telenor documents revealed that managers discussed

whether the company could design mobile broadband roaming access terms so as to

“. . . avoid incentives to build its own network. . . ” beyond minimum obligations.29 Fur-

ther, in a Strategic Plan of Action for its wholesale department, Telenor asked whether it

“could push the market towards less parallel infrastructure?” The following bullet point

stated:

”Investigate possibilities for modelling national roaming offer to Network

Norway and maybe Tele2 (on MBB?) which does not give incentives to build

own infrastructure beyond minimum obligations 01.12.09.”30

Negotiations with Network Norway followed, and six months later, in March 2010,

Telenor’s Director of Wholesale reported to the CEO of Telenor Norway:

”For the past months, I have negotiated with Network Norway (NwN) for

changed national roaming terms (NR). My goal has been to seek an agree-

ment which gives less incentives to roll out coverage and keeping more traffic

as NR. NwN has wanted better terms for data traffic especially, as well as

other terms.”31

28A smaller share of actual traffic went through Network Norway’s own network, for various technical
reasons. See Norwegian Competition Authority (2018) p. 37.

29See Competition Appeals Tribunal (2019) p. 69. Binding minimum obligations were stipulated in
the frequency licence, which required a minimum population coverage of 40 percent by 2013.

30The context in the document suggests that the date at the end of the quote was the deadline for
completing this task. See Norwegian Competition Authority (2018) pp. 52-53.

31See Norwegian Competition Authority (2018), pp. 54-55.
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A conflict between Telenor and Network Norway ensued, but by the summer of 2010

both parties were prepared to sign a new agreement. The new roaming agreement (TA2),

which introduced a monthly fee of NOK 40 per Network Norway customer (SIM card)

combined with lower roaming traffic prices, was on the agenda at the August board

meeting of Telenor Norway. The meeting protocol stated:

”By making the agreement now, prior to Mobile Norway’s investment deci-

sions, we incentivize lower coverage and higher roaming volume than could

otherwise have been achieved. With this agreement, Network Norway will

hardly build more than 40%-50% coverage.”32

The Court of Appeals summarized its review of the evidence from the internal docu-

ments by noting that Telenor had a “clear plan [. . . ] to disincentivize Network Norway’s

roll-out of its network.”.33 In the next subsection, we discuss whether Telenor’s confi-

dence was warranted in light of the economic analysis in Section 4 and the factual context

and evidence.

5.2 Network investment incentives: the sketch of the substitution effect

As examined in Section 4, the change of payment schedule by Telenor in the roaming con-

tract is likely to imply two potentially opposing effects on Network Norway’s incentives

to invest in building its own network, i.e., the substitution effect and the volume effect.34

The substitution effect was illustrated by Telenor’s Director of Wholesale Market during

the interrogation by the NCA. Figure 2 is a reproduction of this sketch.

In the figure, the Marginal cost of investment curve refers to the cost per unit of traffic

of expanding the mobile network coverage through building new base stations. The base

stations are ordered geographically, from densely populated urban areas (e.g., Oslo) to

sparsely populated rural regions (areas ”where almost nobody lives”, as indicated in the

original sketch). In other words, the horizontal axis thus indicate the cumulative share of

traffic in progressively rural areas. The marginal cost of investment curve shows that the

per-customer investment cost increases at an accelerating rate as coverage expands. This

32See Norwegian Competition Authority (2018), page 57.
33See Court of Appeals (2021) p. 57.
34We do not discuss the indirect strategic effect (operating through Telenor’s end user market ad-

justment) further, as it did not play a role in the procedures before, or decisions from, the Norwegian
Competition Authority, the Competiton Appeals Tribunal, or the Court of Appeals. Note, however, that
we show in the Appendix that the indirect strategic effect led to tougher downstream price competition
following more network coverage and thereby dampened the incentive for Network Norway to invest in
its network generally. The size of this disincentive will be determined by the exact changes in w and s.
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Figure 2: Sketch of the substitution effect by the head of Telenor’s
wholesale department

is because mobile network operators initially invest in high-density areas where returns

are greatest, and only gradually expand into less populated areas. Consequently, the

marginal cost of investment (corresponding to K ′ in the previous section) per unit of

usage increases as the number of customers per base station declines.

The Marginal revenue (per minute) curves represent the cost savings achieved by

Network Norway when expanding its network by adding additional base stations. These

savings correspond to the per-minute charges for routing voice calls through Telenor’s

network, as specified in Telenor’s and Network Norway’s roaming agreements. The

curve labeled TA1 reflects the original roaming contract, where the per-minute price for

voice calls was NOK 0.32, while the curve labeled TA2 corresponds to the new roaming

contract, with a reduced per-minute price of NOK 0.12. By expanding the network with

an additional base station, Network Norway increases its per-customer net revenue by

nearly the amount it previously paid Telenor for roaming in the same geographical area,

as Network Norway’s marginal cost of handling traffic on its own network is close to zero

(i.e. (w − c) is close to w in Section 4’s notation).

The sketch drawn by Telenor’s Director of Wholesale illustrated how changes in

payment terms in the roaming contract could weaken Network Norway’s incentives to

expand its own network. Lower traffic prices reduced the cost savings (given by (w− c)

in Section 4) from avoiding roaming, thereby diminishing the benefits of further network

expansion. In line with Telenor’s internal board documents, the figure illustrates that

Telenor expected Network Norway to find it profitable to expand its network to only 40–

50 percent population coverage under the new payment terms (TA2), compared to the
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original plan of 75 percent coverage under the original terms (TA1). This anticipation

is supported by formal economic reasoning (as explained in Section 4), which shows

that lower traffic prices combined with a customer (SIM) fee reduces the profitability for

Network Norway to invest in expanding its own network.

5.3 How much volume was needed to offset the substitution effect?

While internal documents and the sketch by Telenor’s Wholesale Director highlight the

substitution effect, Telenor argued during the court proceedings that the new roaming

contract with lower traffic prices would make Network Norway a more viable competitor

in the downstream market, which in turn yields more traffic volume and thus stronger

(not weaker) incentive to invest in building its own network. A natural question is

why Telenor would want to increase competition downstream as well as giving Network

Norway more roll-out incentives. Leaving that aside, and assuming this volume effect

is also present, an interesting exercise is to compute the minimum level of the volume

effect needed to compensate for the anticipated substitution effect that followed directly

from the change in the contract.

In Table 4, we report some of the calculations that were shown in court by the

expert witness for the NCA concerning the minimum volume effect needed to offset the

substitution effect.35

Table 4: Minimum volume expansion needed to compensate for the substitution effect

We see that the minimum volume expansion needed to fully counteract the substi-

tution effect is substantial, and typically close to a tripling of volume or even more in

some cases. If we assume positive marginal costs in Network Norway’s own network

35See equation (8), where the direct effect consists of the marginal roaming cost w , the marginal cost
c and the amount of traffic DN . As demonstrated above, the direct effect can be further decomposed
into the substitution effect and the volume effect.
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(0.02 NOK in the table36), then the minimum volume expansion becomes even larger.

This illustrates that such a substantial reduction in access traffic prices must be com-

bined with a substantial volume expansion in order to maintain or strengthen Network

Norway’s roll-out incentives.

In assessing whether such dramatic increases in roaming traffic volumes were plausi-

ble at the time, it must be noted at the outset that neither Telenor nor Network Norway

expected this. Crucially, Telenor Norway’s board documents does not mention any such

counteracting effect when concluding that with the agreement ”Network Norway will

hardly build more than 40%-50% coverage”. Likewise, when Network Norway compared

its future roaming costs under the old and the new terms respectively, they simply used

the same traffic numbers in both scenarios.37

However, we may still ask how the change in contract affected the actual traffic

volumes of Network Norway. Although causal inferences should be done cautiously, it

is reasonable to assume that if traffic volumes increased dramatically because of the

change in contract, we should see a substantial positive shift in Network Norway’s traffic

volumes in the short run, and that this development should be distinctly different from

other firms without such a change in their contract. In Table 5 we have shown the actual

volume expansion for Network Norway in the year following the change in the contract.

Table 5: Comparison of actual vs. minimum volume expansion

We see that, with the exception of mobile data, traffic volumes increased very mod-

estly in the first year after the change in the contract. Since mobile data at that time

constituted only 2 percent of Network Norway’s roaming expenses38, the average volume

increase is also very limited, and far below the minimum volume expansion needed to

counteract the substitution effect.39

36For reference, the cost-based maximum termination rates for voice traffic was set to NOK 0.054 in
2017.

37See Court of Appeals (2021) p. 51.
38See Court of Appeals (2021) p. 58.
39Data traffic did increase following the change in price structure, but there is a strong argument that
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5.4 Did market trends change following the new roaming contract?

We can also look at the development for other firms, as a counterfactual, and whether

Network Norway is distinctly different. Figure 3 shows the development in the number

of subscribers for a set of firms from 2008 to 2012, i.e., two years before and after the

change of payment for roaming for Network Norway. The vertical line indicates when

TA2 went into effect. As can readily be observed, there are no signs of any distinctly

different development for Network Norway after the change in contract.40

Figure 3: Number of subscribers by mobile operator per month
2008H1-2012H2

Alternatively, each subscriber could consume more traffic. There is evidence that

Network Norway’s did change at least one of their tariffs to end users after the roaming

data prices would be reduced irrespective of the change in price structure. Firstly, Telenor and Network
Norway were negotiating new data tariffs when Telenor introduced the new price structure for the whole
agreement (i.e. including voice traffic and text messages) in the negotiations. Secondly, Telenor worried
that their data tariffs may set its wholesale customers in i margin squeeze. Indeed, in 2020, Telenor was
fined 1.2 billion NOK (100 million Euro) by the EFTA Surveillance Authority in a margin squeeze abuse
on data, which included the data charges in Network Norway’s roaming agreement prior to 2010. These
were among the reasons that the Competition Appeals Tribunal and the Court of Appeals concluded
that Network Norway would have their prices reduced in the counterfactual situation, i.e. even without
the change in price structure.

40Furthermore, Tele2 changed to a similar roaming contract, effective from about 2011H2. There are
similarly no indications that Tele2 gained new costumers after changing its roaming price structure.
Rather, the number of Tele2 subscribers declined in the time following the change.
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contract was changed and thereby incentivized each subscriber to consume more. In

particular, Network Norway’s brand One Call included more data in one of their tar-

iffs right after the change in the roaming contract, and the data volume increased.41

However, it is more instructive to look at the total picture, not only one brand, and to

compare that to other firms. In Figure 4 we show data traffic per mobile subscriber for

different firms in the period 2008-12.

Figure 4: Data traffic volumes (1000 MB) by mobile operator, average
per SIM/Month 2008H1–2012H2

We see from Figure 4 that there is a substantial increase in the data usage per

subscriber for Network Norway. However, we also see that this is not unique for Network

Norway. Data volumes increased rapidly for other firms as well. This indicates that

there was a trend towards more data use in the market in general, not only for Network

Norway. It is thus likely that at least part of Network Norway’s data traffic volume

growth was caused by other factors than its new roaming contract with Telenor. The

introduction and spread of smartphones in these years is an obvious candidate.

More importantly, traffic from data constituted a very low fraction of total roaming

41Shortly after the change in the roaming contract in 2010, One Call offered a tariff to end users with
a considerably larger amount of data included. See Court of Appeals (2021), p. 12. Note also, however,
the above discussion of the expected development of wholesale data prices in the absence of a change in
price structure.
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traffic, accounting for only around 2 % of roaming expenses. At the time of the change

in 2010, voice traffic accounted for more than 80 % of Network Norway’s roaming traffic

expenses. Figure 5 shows the voice traffic volume in minutes per user for different firms.

Figure 5: Voice traffic volumes by mobile operator, averages per
SIM/Month, 2006H1-2014H2

Again, there is no indication of a distinctly different development for Network Norway

after the change in contract compared to other firms.

Based on its review of the (lack of) traffic growth expectations in Telenor’s and

Network Norway’s internal documents, as well as its review of the actual evolution of

traffic data, the Court of Appeals concluded:

”The expected development, as well as the actual development, show that

the volume effect that TA2 [as of August 2010] could be assumed to bring,

was not even close to offsetting the substitution effect.”

Finally, it is instructive to bring it all together by considering the evolution of Net-

work Norway’s direct outlays for roaming traffic, excluding the payment due to the SIM

card fee (which was unavoidable). After all, the roll-out incentives provided by Network

Norway’s roaming agreement is given by how much Network Norway paid for roaming

28



traffic.42 A decline in traffic prices causes a corresponding decline in outlays for roaming

traffic, but this may be counteracted by any traffic volume increases.

Figure 6: Network Norway’s roaming costs (NOK/quarter) for traffic
only 2008Q4–2014Q3

As shown by Figure 6, Network Norway’s net incentives to expand its network were

dramatically reduced by the change of price structure in September 2010.43 The outlays

for roaming traffic dropped by a factor which was roughly comparable to the reduction

in traffic prices. A counteracting volume effect is not discernible.44

42Strictly speaking compared to how much it would cost to make the same traffic in its own network.
Considering total outlays only is thus a conservative approach, assuming c = 0 in the notation of Section
4. See also the last column of Table 4.

43Again, the diagram understates the proportional drop in roll-out incentives due to roaming, as it
excludes the cost for Network Norway of producing the traffic itself - see chapter 4.

44Here we focus on the economic arguments made in the case which are most directly related to
economics, and thus hopefully of some general interest. However, Telenor also brought forth other
arguments, more specific to the Norwegian context, to support its submission that the change in contract
terms were not capable of affecting Network Norway’s investments in its own network.

First, Telenor argued that contractual obligations, e.g. with Tele2, committed it to roll out its network.
The Court of Appeals concluded that these obligations were not sufficiently strong to prevent Network
Norway to deviate from its initial investment plan, and that there was no trace in internal documents
that such obligations influenced roll-out decisions.

Second, Telenor argued that regulation of wholesale termination rates could commit Network Norway
to its initial rollout plan. In particular, it was argued that a deviation by investing less could force Net-
work Norway to repay some of the support it received from asymmetric regulation of termination rates.
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5.5 Downstream competition and efficiencies

Despite the fact that the change in the roaming price structure gave Network Norway

an incentive to roll out less network infrastructure, the contract change could ultimately

benefit consumers in the end-user market. Telenor argued that this was the case, refer-

ring among other things to revised tariffs for high-volume users, particularly those with

large data needs. As mentioned above, Network Norway’s brand One Call offered more

favorable tariffs with more data included at no extra cost immediately after the contract

change. This is consistent with the information in Table 3 and Figure 4, which show a

greater increase in data usage compared to voice and text. In line with this, the Court

of Appeals concluded that, following the contract change, competition in the end-user

market had intensified.

However, there are several reasons why this potential pro-competitive effect did not

outweigh the anticompetitive effect on the rollout of Network Norway’s network. First, as

described above, a change in the overall price level in the roaming contract would likely

have taken place in any case, since Telenor had to avoid a margin squeeze situation,

specifically with regards to mobile data. Second, the effect on end-user prices of the

price structure change was ambiguous. It affected the relative profitability of serving

low- versus high-volume customers. For low-volume customers, the reduction in price

per traffic unit had only a limited effect on Network Norway’s margins, while the fixed

fee per customer had a relatively large impact. The opposite was true for high-volume

consumers. The expectation was therefore that Network Norway would target high-

volume end users more aggressively after the change in roaming terms, which is consistent

with some observations concerning Network Norway’s brand One Call (see above). On

the other hand, it became less attractive to approach low-volume customers, which would

dampen competition for that segment.

Third, as explained above, reduced investment in Network Norway’s own network

would, all else equal, dampen downstream competition. This implies that even if there

was tougher downstream competition immediately after the change in contract, slowing

down the rollout of the third network would dampen and eventually even reverse that

competitive effect. This is consistent with empirical studies from Europe, which show

The Court of Appeals found that the regulator could not force Network Norway to repay any amount,
and generally that asymmetric termination rates were not sufficient to counteract the disincentives to
network roll out that the change in price structure affected.

Third, Telenor argued that the subsequent development showed that Network Norway rolled out the
third network. It was delayed, though, even if it reached a 75 % population coverage in 2014. The Court
of Appeals concluded that the actual development in the years following 2010 was affected by a number
of factors unrelated to the change in roaming terms, and dismissed the argument.
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that the greater the number of nationwide networks in a country, the lower the final

prices (see Genakos et al. (2018), Bourreau et al. (2021) and Lear et al. (2024)).

More generally, there is reason to question whether Telenor had any incentive to

introduce a roaming contract that would lead to very intense downstream competition.

A rough indication of the relative importance of the end-user market is that Telenor’s

revenues in this market were around 20 times greater than its revenues from Network

Norway’s roaming contract. It was thoroughly demonstrated in the court case that

Telenor (and Telia, see above) were fully aware of how their behavior in the wholesale

market could influence price competition in the downstream market.

An alternative interpretation is that Telenor realized the roaming agreement provided

it with two instruments that could be utilized for different purposes. First, traffic prices

could be lowered to reduce the incentives for continuing the rollout of the third network,

and maybe eventually halting the roll-out effort. At the same time, the introduction of

a SIM fee per customer could keep Network Norway’s cost per end user at a sufficiently

high level, thereby ensuring that Network Norway would not become overly aggressive

downstream as a result of the reduction in traffic prices. The expectations within Telenor

and Network Norway seem to confirm this, as does the actual trajectory of Network

Norway’s roaming traffic.

This point is illustrated in Figure 7. The red line shows Network Norway’s roam-

ing cost per customer excluding the SIM fee, that is, including only usage-based traffic

charges. This cost component— which is the one relevant for Network Norway’s in-

centives to roll out its own network—was sharply reduced following the change in the

pricing structure in September 2010. The blue line shows the roaming cost per customer

including the SIM fee. As the figure illustrates, Network Norway’s total roaming cost

per user was only modestly affected, even though its marginal traffic costs—and hence

its incentives to expand network coverage—were substantially reduced.
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Figure 7: Network Norway’s roaming costs (NOK/SIM/month)
with/without SIM fee 2010Q1-2014Q1

This assessment appears to have been in line with Telenor’s internal assessment at

the time. In April 2011, Telenor was negotiating a possible national roaming agreement

with Tele2, Network Norway’s co-builder of the third network. Telenor noted internally

that:

”As we already have an agreement with Network Norway which effectively

limits incentives for further roll-out, we do not want an agreement with Tele2

that gives them significantly stronger roll-out incentives.”45

Note that there is no mention of effects in the downstream market—only the effect

on the rollout of the third network. Thus, nine months after Network Norway’s new

agreement had gone into effect—ample time to observe whether Network Norway had

become overly aggressive in the downstream market—there are, at least according to

this quote, no signs of concern about such aggressive behavior.

While the Appeals Court acknowledged that the contract change might have had

a short-term downward effect on end-user prices, it emphasized that roaming prices

would in any case have been reduced (see the discussion above regarding a possible

45See Competition Appeals Tribunal (2019), paragraph 382.
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margin squeeze). The relevant comparison, therefore, was the additional price reduc-

tion beyond what would have occurred irrespective of the contract change. Consistent

with this reasoning, the Appeals Court held that such short-term benefits to Network

Norway’s customers could not outweigh the long-term harm of halting the entry of a

third infrastructure-based competitor, which would ultimately restrict competition in

the upstream market as well as the downstream market.46

6 Concluding remarks

Most abuse of dominance cases concern exclusionary conduct, where an incumbent firm

either prevents a potential entrant from entering the market or restricts the growth

of an existing rival. This case naturally falls into that category, as the core question

is whether Telenor’s behavior hindered Network Norway’s roll-out of a third mobile

network in Norway. A key issue is whether Telenor’s conduct was capable of restricting

competition. Since there is no conduct that is per se considered an abuse of dominance,

some economic assessment is required in all such cases to determine whether the behavior

in question is capable of restricting competition. In this case, economic assessments

played an important role. However, the extent to which the arguments were explicitly

based on economic analysis — and how seriously the court considered these arguments

— varied significantly. This variation can be illustrated by examining how the court

addressed three particular topics in the case.

First, in the assessment of dominance, it is important to consider the intensity of

competition the potentially dominant firm faces from rivals. In this particular case, the

second firm with a nationwide network (Telia) could, in principle, have exerted significant

competitive pressure in the upstream market for entering into roaming agreements with

firms lacking their own nationwide network. However, it was argued that Telenor and

Telia had weak incentives to engage in tough competition in that market, due to concerns

about a possible spillover effect into the downstream retail market, where both were also

present. This concern was substantiated by quotes from internal documents of some of

the firms, indicating that Telia did not act as a strong competitor in the upstream market.

This supported the conclusion that Telenor was a dominant firm — as the Appeals

Court put it, Telenor could act “...pretty much as it pleased.” Such economic reasoning,

relating to the lack of fierce competition in the upstream market, finds support in the

economic literature (see Bourreau et al. (2011)). However, although the predictions from

economics are consistent with the reasoning adopted in the administrative and judicial

46See Court of Appeals (2021) p. 101.
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decisions, there was no explicit reference to the economic literature on this point.

Second, in the assessment of possible abuse, a crucial issue was how Network Nor-

way’s incentives to roll out its own network were affected by the change in the roaming

agreement. Although Telenor’s internal documents indicated that the intention was

to halt Network Norway’s network roll-out, expert economic witnesses argued that, in

theory, the new roaming agreement could have opposing effects on roll-out incentives.

During the proceedings, the economic reasoning reflected the specific facts of the

case, and specifically the substitution effect and the volume effect. The reasoning helped

to disentangle these effects, and to assess how large the volume effect would have to be

in order to offset the substitution effect. A rough theoretical benchmark suggested that

traffic would need to triple for roll-out incentives to remain unchanged compared to the

situation before the agreement.

This economic reasoning thus provided insights into the net effect of the contract

change on roll-out incentives and offered guidance on which empirical indicators to ex-

amine — specifically, whether the substitution effect dominated the volume effect. The

court could assess how its review of internal documents and market developments fitted

with the volume effect required to counteract the substitution effect. In its decision, the

Court of Appeals explicitly stated that the facts in the case did not support the view

that the volume effect was strong enough to outweigh the substitution effect.47

This conclusion, derived from economic reasoning, turned out to be aligned with

Telenor’s internal expectations — as evidenced e.g. by the statement presented to the

Telenor Norway’s board of directors, in which the change in the roaming contract was

explained. The assessment of the different forces at play, viewed in light of the facts of

the case, is a clear example of the importance of economics in disentangling conflicting

mechanisms, and thus assisting the courts in assessing the overall effect of potentially

abusive conduct.

Third, in the assessment of the possible pro-competitive effects in the end-user mar-

ket, formal economics also played a role — although less explicitly than in the analysis of

network roll-out incentives. Telenor argued that the new contract had a pro-competitive

effect in the downstream market. Their claim was that a lower per-unit price in the

roaming agreement, combined with the introduction of a fixed fee (the SIM card fee) —

the latter having no direct impact on pricing since it was not a variable cost, according

to this line of argument — should have incentivized Network Norway to lower prices for

end-users. However, economic analysis showed that the change in the roaming contract

had an ambiguous effect on Network Norway’s end-user prices. The key insight was that

47See Court of Appeals (2021) p. 59.
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the SIM card fee was effectively a fee per end user, which, all else equal, gave Network

Norway an incentive to limit customer acquisition — thereby potentially weakening price

competition. This economic reasoning was presented during the case and is referenced

in both the administrative decisions and the court judgment. In the end, however, the

Court of Appeals concluded that the change in the contract did exert downward pressure

on prices in the short run. Still, the court found that this short-term price effect was

not sufficient to outweigh the long-term effect of a more limited roll-out of the network.

Thus, although economic reasoning formed part of the assessment of the short-term

price effects in the downstream market, it remains unclear how much weight the Court

of Appeals placed on it in its overall conclusion.

A risk with having economic experts present results from technical economic reason-

ing, is that the arguments may confuse rather than improve the courts’ understanding of

the underlying mechanisms. However, as far as can be inferred from the decisions — and

especially from the Court of Appeals’ judgment — the role of economic arguments was

constructive in this particular case. The economic reasoning was supported by documen-

tary evidence indicating the intent underlying the behavior — in this case, a change to

the roaming contract. As noted, the economic analysis helped to clarify the mechanisms

at play and to disentangle opposing effects. Thus, it sharpened the debate, clarifying

the points of disagreement and refining the arguments presented by both sides. This

illustrates the value of an approach where economic reasoning is judiciously evaluated

and tested against the facts of the case, increasing the chances of correct court decisions

informed by sound economics.
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Appendix

The price equilibrium at stage 3, p∗N (θ, s, w) and p∗T (θ, w, s), is implicitly defined by the

solution to the first-order conditions in (5)-(6). The existence of such an equilibrium

requires a set of conditions to be satisfied. First, the second-order conditions have to be

fulfilled, i.e.,

∂2πN
∂p2N

= 2
∂DN

∂pN
+ (p∗N − θc− (1− θ)w)

∂2DN

∂p2N
− s

∂2nN

∂p2N
< 0,

∂2πT
∂p2T

= 2
∂DT

∂pT
+ (p∗T − c)

∂2DT

∂p2T
+ ((1− θ) (w − c) qN + s)

∂2nN

∂p2T
< 0.

Second, the stability condition (ensuring single-crossing of best response functions) has

to be fulfilled, i.e.,

∆ :=
∂2πN
∂p2N

∂2πT
∂p2T

− ∂2πN
∂pT∂pN

∂2πT
∂pN∂pT

> 0.

Since we do not have explicit solutions for the equilibrium prices, we can derive the

comparative statics with respect to roaming prices (w, s) and network coverage θ by

differentiating the first-order conditions and applying Cramer’s rule. First, differentiat-

ing the first-order conditions in (5)-(6) with respect to the traffic price (w) yields the

following  ∂2πN

∂p2N

∂2πN
∂pT ∂pN

∂2πT
∂pN∂pT

∂2πT

∂p2T

[
dpN

dpT

]
+

[
∂2πN
∂w∂pN
∂2πT
∂w∂pT

]
dw = 0,

where
∂2πN
∂w∂pN

= − (1− θ)
∂DN

∂pN
> 0,

and
∂2πT
∂w∂pT

= (1− θ)qN
∂nN

∂pT
> 0.

Applying Cramer’s rule, we get

∂p∗N
∂w

= − 1

∆

(
∂2πN
∂w∂pN

∂2πT
∂p2T

− ∂2πN
∂pT∂pN

∂2πT
∂w∂pT

)
> 0 (9)

and
∂p∗T
∂w

= − 1

∆

(
∂2πT
∂w∂pT

∂2πN
∂p2N

− ∂2πN
∂w∂pN

∂2πT
∂pN∂pT

)
> 0. (10)
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The first term in the two equations reflects the direct effect of a change in the traffic

price for roaming (w) on the marginal profit of the entrant (Network Norway) and the

incumbent (Telenor), which are both positive, as shown above. A higher traffic price

shifts up the marginal cost of traffic for the entrant and the marginal revenue of roaming

for the incumbent, which yield an incentive to increase end-user prices for both firms.

The second term reflects the indirect effect of strategic interaction in the downstream

market. Given that prices are strategic complements (i.e., ∂2πN
∂pT ∂pN

> 0 and ∂2πT
∂pN∂pT

> 0),

this effect reinforces the direct effect, making the total effect of a higher traffic price on

end-user prices unambiguously positive, when applying the second-order and stability

conditions set out above.

In the same way, we can obtain the comparative statics for a higher customer fee for

roaming on end-user prices. Differentiating (5)-(6) with respect to s, we get ∂2πN

∂p2N

∂2πN
∂pT ∂pN

∂2πT
∂pN∂pT

∂2πT

∂p2T

[
dpN

dpT

]
+

[
∂2πN
∂s∂pN
∂2πT
∂s∂pT

]
ds = 0,

where
∂2πN
∂s∂pN

= −∂nN

∂pN
> 0 and

∂2πT
∂s∂pT

=
∂nN

∂pT
> 0.

Applying Cramer’s rule, we get

∂p∗N
∂s

= − 1

∆

(
∂2πN
∂s∂pN

∂2πT
∂p2T

− ∂2πN
∂pT∂pN

∂2πT
∂s∂pT

)
> 0 (11)

and
∂p∗T
∂s

= − 1

∆

(
∂2πT
∂s∂pT

∂2πN
∂p2N

− ∂2πN
∂s∂pN

∂2πT
∂pN∂pT

)
> 0. (12)

The first term in the two equations is the direct effect of a higher customer fee on the

marginal profits of the entrant and the incumbent, which both are positive, as shown

above. The second term is the indirect effect depending on the nature of strategic inter-

action, which also is positive given that prices are strategic complements. Assuming the

second-order and stability conditions to hold, a higher customer fee unambiguously in-

creases end-user prices. For the entrant, a higher customer fee implies a higher marginal

cost of acquiring new customers, and for the incumbent this increases the marginal

revenue from roaming. These direct effects are reinforced by prices being strategic com-

plements.

Finally, the effect of more coverage of the entrant’s network on end-user prices can
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be found by differentiating (5)-(6) with respect to θ ∂2πN

∂p2N

∂2πN
∂pT ∂pN

∂2πT
∂pN∂pT

∂2πT

∂p2T

[
dpN

dpT

]
+

[
∂2πN
∂θ∂pN
∂2πT
∂θ∂pT

]
dθ = 0,

where
∂2πN
∂θ∂pN

= (w − c)
∂DN

∂pN
< 0 and

∂2πT
∂θ∂pT

= − (w − c) qN
∂nN

∂pT
< 0.

Applying Cramer’s rule, we get

∂p∗N
∂θ

= − 1

∆

(
∂2πN
∂θ∂pN

∂2πT
∂p2T

− ∂2πN
∂pT∂pN

∂2πT
∂θ∂pT

)
< 0

and
∂p∗T
∂θ

= − 1

∆

(
∂2πT
∂θ∂pT

∂2πN
∂p2N

− ∂2πN
∂θ∂pN

∂2πT
∂pN∂pT

)
< 0.

The first term in the two equations captures the direct effect of more network coverage

on the marginal profits of the entrant and the incumbent. A higher θ effectively means

a lower marginal cost of distributing traffic for the entrant, which provides an incentive

to lower end-user prices. For the incumbent, a higher θ means lower marginal revenues

from roaming, which provides an incentive to lower end-user prices to switch customers

to its own network. These effects are reinforced by prices being strategic complements,

as described above.
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