
 

 

 

 

 

 

 

 

Efficient pricing of termination services 

 

 

 

 

 

 

Expert report prepared for T-Mobile Netherlands 

 

 

 

Paul Reynolds 

Prof. Maarten C.W. Janssen 

 

 

CEG Europe 

www.ceg-europe.com 

 

 

5 May 2010 

 



 2

Introduction 

 

1. This report sets out the established economic theory in relation to the 

efficient pricing of services so as to maximise overall benefits to 

consumers.  In particular, the report focuses on key elements that are 

critical to determining the efficient level of mobile termination charges.  

The report then evaluates OPTA’s proposed approach to the regulation of 

mobile termination charges.  OPTA’s approach is found to differ 

significantly from an approach that would lead to maximum benefits to 

consumers.  While OPTA has put forward a number of arguments to seek 

to justify its departure from efficient pricing principles, on inspection we 

find that none of these arguments are consistent with the market evidence.   

 

Nature of mobile operators costs 

 

2. Mobile networks are designed to supply multiple services, including 

outgoing and terminating voice calls, text messaging and other data 

services.  From an economic perspective, the costs of a mobile network 

can be divided into two key categories: 

a. Incremental costs which vary with the volume of a particular service 

that is supplied.  For instance, more network capacity may be 

needed by an operator if they are to supply significantly more 

incoming call minutes. 

b. Fixed and common costs.  Fixed costs are costs that do not vary 

with the volume of output supplied.  Common costs are costs that 

are incurred in the supply of two or more services and again do not 

vary with the volume of one service supplied.  One example of a 

common cost is general business administration such as the CEO’s 

salary which can be said to be incurred for the provision of all of the 

services offered by a mobile operator.  Another example that OPTA 

has argued to be a common cost is the cost of providing national 

mobile coverage across the Netherlands.  The argument is that 

coverage is related to the ability to make or receive a call and can 
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be separated from the costs of additional capacity to provide a 

much larger volume of a service.         

3. Mobile operators will need to ensure sufficient revenue to cover both the 

incremental costs of services as well as the fixed and common costs so as 

to recover their total costs and not make losses overall.  A key issue is 

whether it is better to recover these costs across all services or to try to 

shift the recovery of fixed and common costs only on to some services and 

not others. 

 

Efficient pricing principles 

 

4. Established economic theory (‘Ramsey Pricing’) shows that for industries 

with significant fixed and common costs, prices for each service should be 

set so as to cover the incremental cost of providing the service unit as well 

as making a contribution to fixed and common costs.  The efficient 

contribution to fixed and common costs should be determined taking into 

account the relative demand elasticities of the different services sharing 

the common costs.  As the UK regulator, Ofcom, has noted:  

“in the presence of fixed and common costs of production, firms can break even 

only by setting prices that are higher than marginal costs. Ramsey prices are 

defined as those prices that maximise static efficiency under the constraint that 

firms recover all costs of production…it is efficient to have larger mark-ups on 

goods/services the consumption of which is less sensitive to price changes.”1 

5. The intuition underlying Ramsey Pricing starts from noting that a firm with 

fixed and common costs will not break even if it only earns revenues set in 

line with the marginal or incremental cost of the services its supplies.  

However, in raising the price of any service above its incremental cost, 

consumers will be made worse as they will have to pay a higher price and 

will end up buying less of the service.  In fact, the more that the price of a 

service is raised above its incremental cost, the welfare loss to consumers 

increases at an increasing rate.  Thus economic theory shows that it will 

                                                        
1 Ofcom, Mobile voice termination statement, March 2007, paragraphs A17.8 and 

A17.12. 
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generally be better to recover fixed and common costs across as wider 

range of services as possible rather than forcing the burden of recovery to 

fall on only a narrower set of services.  In addition, the welfare loss to 

consumers can be minimised by varying the recovery of costs on the basis 

of the sensitivity of consumers to prices of the different services.  In 

particular, consumer welfare will be higher if a larger share of costs are 

recovered from relatively price inelastic services.   

 

6. Regulators such as Ofcom have accepted the economic reasoning as to 

why Ramsey pricing can support efficiency. These principles were re-

affirmed as recently as last year with the Competition Commission 

upholding Ofcom’s approach to the allocation of the common costs of 

administration and noting  

“Ofcom considered these to be common costs between all of an MNO’s activities, 

and as a result considered that it was appropriate for them to be recovered over 

all areas of an MNO’s business that they help to support.”2 

7. OPTA needs to explain (as it has not explained in the consultation) 

whether it believes these well established principles of efficient pricing are 

somehow no longer valid and what reasons support the adoption of 

alternative principles. 

 

OPTA’s abandonment of BULRIC+ is based on flawed as sumptions 

 

8. What in the longer term is most concerning about the draft decision is that 

OPTA is contemplating a pure BULRIC approach that would actually go 

even further away from the efficient, welfare maximising level of prices by 

preventing termination charges from making any contribution to fixed and 

common costs.     

 

9. The key question is whether it is more efficient to recover common costs 

across the full range of services (including termination charges) or only 

from a subset of services (i.e. retail services).  Economic theory on this 

                                                        
2 Competition Commission, Mobile phones determination, 2009, para. 3.5. 
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point is unambiguous – it will always be better to recover common costs 

across a wider range of services as possible unless demand for a 

particularly service is perfectly inelastic.3  This result follows from the fact 

that the dead weight loss of pricing a service above its marginal cost rises 

exponentially with the level of the mark-up and hence applying even a 

small mark-up to an additional service will generally be less harmful to 

welfare than requiring even larger mark-ups on a subset of services.              

 

10. OPTA has a duty to ensure that its interventions are proportionate, 

consistent, accountable and transparent in both deliberation and outcome.  

At the heart of our concerns is the lack of evidence-based justification for 

the approach taken to efficient cost recovery. 

 

11. OPTA has not made an economic case for change.  OPTA’s proposal to 

adopt pure BULRIC fundamentally relies on the following assumptions 

being correct: 

• Cutting termination charges will result in common costs being 
recovered fully in subscription prices rather than being spread across 
subscription and call prices; 

• Mobile call prices will fall and this will increase usage. 

• Higher subscription prices will reduce mobile subscriptions but not 
subscriber numbers materially;  

12. We now turn to the evidence that shows that these assumptions are in 

conflict with economic reasoning and the empirical evidence.   

Pure BULRIC will force common costs to be recovered across 
subscription AND call prices 
 
13. Regulators accept that the cuts in termination charges will force operators 

to recover more costs from the retail services which are sold directly to 

mobile customers.  This effect is known as the ‘waterbed effect’.  Studies 

that have measured the extent of the waterbed effect resulting from earlier 

cuts in termination charges across Europe have found that the waterbed 

                                                        
3 In the latter case, this service should bear full cost recovery. 
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effect is complete or close to being complete (i.e. that cuts in termination 

charges lead to corresponding increases in mobile retail prices).4  

 

14. OPTA’s welfare model includes a waterbed effect but assumes without 

evidence that the waterbed effect will lead to only higher subscription 

prices rather than higher outgoing call prices as well.  This is bizarre as 

around half of the Dutch market are on prepay tariffs with no ongoing 

subscriber charges.  This evidence in itself indicates Dutch consumers’ 

high sensitivity to fixed charges which will force operators to seek to 

continue to focus price rebalancing from lower termination charges on 

outgoing calls prices (with the consequent large efficiency losses from 

pushing the price of outgoing calls substantially above their pure BULRIC 

levels).  While lowering termination charges reduces the marginal cost of 

one type of call (i.e. offnet calls), the existence of the waterbed effect 

implies that OPTA cannot even be confident that offnet call prices will fall 

rather than rise.  Other mobile call prices will face upward pressure as 

operators suffer the loss of contributions from fixed-to-mobile calls without 

any reduction in their marginal cost.   

 

15. It is revealing that the US and Canada with much lower termination 

charges have amongst the highest mobile prices in the OECD.5  Prices for 

medium use baskets are over 480% higher in the US than in the 

Netherlands.  Prices for low usage baskets are 266% higher in the US 

than in the Netherlands.  It should be noted that the OECD price baskets 

were developed by the OECD for regulatory purposes so as to avoid 

distortions that render unreliable more simple proxies of prices such as 

average revenue per minute which are distorted by differences in mix. 

        

                                                        
4 Genakos, C. and Valletti, T. (2009) “Testing the ‘waterbed effect in mobile 

telephony”, Journal of the European Economic Association (forthcoming) and 

Andersson, K. and Hansen, B., (2007), “Network Competition: Empirical Evidence 

on Mobile Termination Charges and Profitability”, mimeo (version of 15 

December 2007). 
5 OECD press release “Mobile phone calls lowest in Finland, Netherlands and 
Sweden”, 11 August 2009.  
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16. Pure BULRIC forces common costs to be recovered fully from subscription 

and outgoing services leading to large and highly inefficient differences 

between the prices of those services and their underlying incremental 

costs.  

The evidence does not show that pure BULRIC will lead to higher usage  
 

17. OPTA may believe that a switch to pure BULRIC will lead to consumers 

buying larger bundles of calls for a monthly charge which may promote 

higher usage.  However, contract consumers have the ability to change 

the particular bundled of minutes they acquire and hence even for contract 

customers the marginal price of calls will not be zero over a timeframe 

relevant to regulation.   

 

18. There is also no reliable evidence that countries with lower termination 

charges have higher usage.  In particular, a CEG report for Ofcom found 

no statistically significant relationship between termination charges and 

usage and hence it cannot be concluded from casual inspection of data 

that lower MTRs will lead to higher usage.6  We note that simplistic 

analysis of minutes of use data is likely to significant overstate usage in 

countries with zero or low termination charges because both callers and 

the calling party are billed for on-net calls in such markets leading to on-

net call volumes to be double counted.  US mobile operators tend to offer 

unlimited on-net calling as part of their standard tariffs and hence the 

proportion of on-net calls in the US is likely to be significantly higher than 

the proportion in Europe.          

Pure BULRIC will reduce subscriber numbers 
 

19. As mobile retail prices have come down across different tariffs, subscriber 

numbers have risen substantially.  A range of empirical studies have 

consistently found the own price elasticity of mobile subscription to be 

                                                        
6 CEG, Wholesale termination regine, termination charge levels and mobile 

industry performance - A study undertaken for Ofcom, 20 April 2009. 
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around -0.44.7  The CEG study for Ofcom suggests that a reduction of 

termination charges to pure BULRIC levels would reduce mobile 

subscriptions by around 3 per cent.8   This evidence also suggests that a 

significant increase in subscription prices will reduce subscriber numbers 

in the Netherlands.  Indeed, it would be highly unusual if the demand curve 

for mobile subscription were perfectly inelastic such that changes in 

subscription prices did not impact the number of mobile subscriber.9  

  

OPTA has ignored the efficiency reasons for termination to contribute to 
common cost recovery 
 
20. While OPTA is relying on the assumption that common costs will and can 

be recovered fully and ‘costlessly’ in subscription prices, OPTA has 

ignored two key reasons in favour of termination charges also contributing 

to the recovery of common costs.  First, the UK regulator, Oftel, has 

previously acknowledged that the structure of demand for mobile services 

implies that termination should contribute a relatively large mark-up for 

common costs rather than no mark-up: 

“Oftel said that the existence of the cross-price elasticity with respect to the price 

of calls from mobiles meant that the mark-up over cost in this price would be 

smaller than the mark-up on termination. Oftel said this was because increasing 

the price of calls from mobiles created a larger welfare loss than an increase in 

the price of fixed-to-mobile calls, since the former also resulted in a reduction in 

the number of subscribers (via the cross-price elasticity).”10    

 

21. Second, fixed operators may not fully pass through changes in termination 

rates into fixed-to-mobile prices.  The smaller the degree of pass-through 

the greater should be the recovery of common costs in termination 

charges rather than other prices. 

 

                                                        
7 See Annex A. 
8 Ofcom, Wholesale mobile voice call termination – Consultation, 1 April 2010, 
paragraph 9.175. 
9 This is a point that is also incorporated in OPTA’s welfare analysis in annex D. 
10 Competition Commissions, Calls to mobile report, 2003, para. 8.54. 
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22. Third, we note that the existence of network externalities would suggest a 

higher mark-up is warranted on termination than suggested by a simple 

Ramsey pricing approach.  While OPTA may instead argue that call 

externaties are significant and warrant lower termination charges, OPTA 

has provided no evidence that any call externalities are relevant in 

practice.  Call externalities may be effectively internalized by most calls 

being part of a social network who each call each other.  Further, some 

calls may represent a nuisance to the person receiving the call which 

would suggest a mark-up, rather than a reduction, on the termination 

charge is warranted.  Ofcom recently investigated the relevance of call 

externalities and concluded “in the absence of robust empirical evidence 

on the extent of uninternalised call externalities, we believe there is no 

reason why we should make an adjustment for this.”11 

 

Pure BULRIC will harm low income consumers 
 

23. Consumers would be significantly harmed if termination rates were set as 

low as pure BULRIC.  Cutting mobile termination rates reduces the extent 

to which the calling parties contribute to the cost of the mobile network and 

thereby increase the share of the cost to be recovered, if possible, from 

the mobile subscriber.  As noted above, empirical evidence shows that all 

or almost all of previous cuts in mobile termination charges across 

European markets were recovered in higher mobile retail prices.  This 

waterbed effect is fundamentally driven by the pricing constraints on 

operators – with lower termination revenues, operators cannot afford to 

retain the same, low levels of mobile retail prices.  Mobile customers who 

receive relatively large volumes of calls (and hence which generate 

significant termination revenues relative to outgoing call revenues) are 

likely to be made worse off as the cost they bear for their mobile service 

would be likely to increase sharply.  However, empirically such customers 

who tend to receive more calls than they make are disproportionately 

                                                        
11 Ofcom, Wholesale mobile voice call termination – Consultation, 1 April 2010, 
paragraph A12.75. 
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prepay customers and low income customers (on the other hand, 

customers who tend to make large volume of calls tend to choose contract 

tariffs which provide lower average call prices for high volume users.  A 

redistribution that harms low income consumers should not be the 

objective of regulatory intervention. 

   

24. A related effect is in relation to the sustainability of prepay tariffs, i.e. the 

tariffs that around half of all customers in the Netherlands have chosen to 

be on.  The popularity of prepay reflects the revealed consumer 

preference to avoid upfront charges in favour of the flexibility to vary 

payments by varying usage rather than being locked into contracts for 

large bundles and high fixed charges.  This budgeting flexibility is 

particularly attractive to low income customers.  However, the current low 

level of prepay prices and lack of a minimum spend commitment are 

supported by current termination revenues – indeed, we understand that a 

large number of prepay customers make very few calls.  The current 

prepay tariffs are unlikely to be sustainable if operators are forced to 

ensure that they recover almost all costs from the individual mobile 

customers rather than spreading costs across the customers and callers to 

them. 

         

25. While there is widespread take-up and high affordability of mobile services 

today, significant increases in upfront charges could readily affect 

affordability for low income consumers.  Mobile termination revenues help 

make mobile communications more accessible by enabling lower mobile 

retail prices.  It is noteworthy that mobile penetration is substantially higher 

in the Netherlands than in the US and Canada – countries with much lower 

termination revenues.12  If OPTA’s proposed regulation were to drive 

Dutch market outcomes towards those of Canada’s, a sizeable proportion 

of the Dutch population would ultimately exit the market.      

 

26. A Frontier Economics study estimated that a reduction in mobile 

                                                        
12 Merrill Lynch, European Wireless Matrix Q2 2009. 
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termination rates to 2 euro cents would reduce consumer welfare in 

Western European countries by 11% (and potentially higher under other 

assumptions).13  The result was based on elasticity estimates that 

indicated that the resulting waterbed effect would lead to a 9% fall in 

penetration.  Other findings of the Frontier Economics study are also 

concerning: 

• coverage is significantly lower in the US than in the EU; 

• US consumers simply do not have available the same types of prepay 
tariffs that European consumers have chosen to adopt (instead US 
prepay tariffs can require significant minimum payments); and 

• the number of medium and low usage subscribers in Europe who 
would be worse off in a US-style market is much higher than the 
number of European high usage subscribers who might benefit.      

27. The available evidence indicates that severe cuts in termination charges 

(as would result from the adoption of the pure BULRIC approach) would 

leave a substantial number of the Dutch population worse off including a 

disproportionate number of low income customers. There is no reliable 

basis for expecting that sharp cuts in termination charges would raise 

consumer welfare overall. 

Pure BULRIC will harm, rather than promote competition 
 

28. OPTA’s analysis of the likely competitive impact of a shift to pure BULRIC 

considers only potential benefits and fails to take into account a key harm. 

 

29. First, we note that the major Dutch operators do not have differences 

between their on-net and off-net prices.  Hence, the argument that current 

termination charges can hinder competition between mobile operators 

does not apply to the Dutch market. 

 

30. Second, and more important, OPTA has failed to take into account a likely 

significant competitive harm from the shift to pure BULRIC.  In particular, 

                                                        
13 Frontier Economics, Assessing the impact of lowering mobile termination 

rates, July 2008, p.4. 
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many MVNOs rely extensively on prepay customers.  By undermining the 

economics of prepay tariffs, pure BULRIC would also threaten the survival 

of these MVNOs and hence the additional competitive benefit they bring.  

 

Recent academic analysis of optimal termination cha rges 

31. Over the past decade or so there have been a series of papers studying 

the welfare effects of mobile termination rates.14 Until recently, this 

literature was divided between two strands. One literature focussed on the 

fixed to mobile (FTM) termination rates mobile operators charged to fixed 

operators. As was shown by Armstrong (2002, section 3.1) and Wright 

(2002), among others such termination gives rise to a competitive 

bottleneck and regulators need to worry about excessive termination 

charges.   

 

32. The study of termination for mobile-to-mobile (MTM) calls on the other 

hand has led to the conclusion that mobile operators have an incentive to 

set low termination rates in order to relax retail competition for subscribers. 

Notable examples of this line of research are Laffont, Rey and Tirole 

(1998) and Gans and King (2001). 

 

33. In the past, regulators have mostly been concerned by the FTM argument 

that termination rates are too high. For example, the prediction by 

Armstrong in 2002 that termination charges in the absence of regulation 

would be set at or close to the monopoly price level was a key element of 

the UK regulator’s case for imposing charge controls on termination (Oftel 

2002).  By assuming such a high unregulated charge level, Oftel was able 

to present analysis (Oftel 2003) based on a model by Rohlfs (Rohlfs 2002) 

that showed that regulation of termination charges would bring significant 

overall consumer benefits. 

 

34. FTM and MTM termination rates cannot be set completely independently 

of one another, however, because of the option to engage in wholesale 

                                                        
14 The more important papers are mentioned in the reference list at the end of this paper. 
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arbitrage: a mobile operator cannot maintain a high FTM termination 

charge together with a low MTM termination charge, since the fixed 

network could then “transit” its calls via another mobile operator and so 

end up paying the lower MTM rate (plus a small transit charge). 

 

35. To get an appropriate analysis of the welfare effects of mobile termination 

rates one therefore should combine the above two literatures. This is what 

is done in the most recent paper in this area, which is a paper by 

Armstrong and Wright (2009). Like the other papers in this literature, this 

paper does not have an extensive treatment of the appropriate notion of 

cost and which part of the total costs of a mobile operator should be 

allocated to termination services. Rather the paper first examines where 

unregulated charges would be set from a conceptual level.  The paper 

concludes that termination charges would be between the efficient level 

and the monopoly benchmark.  The paper then asks the question of what 

is the welfare maximizing regulated termination rate for a given cost of 

termination. Thus, this paper asks the question whether given a 

termination cost of ‘c’ per minute of traffic, the optimal termination rate is 

higher, lower or equal to ‘c’. The conclusion of Armstrong and Wright 

(2009) is that the welfare maximizing rate is higher than the termination 

cost ‘c’ (which, without loss of generality, is normalized to be equal to 

zero).  

 

36. This question, the conclusion and the underlying argumentation is relevant 

to the proposed regulation of OPTA for the following reason. The purpose 

of regulation is to correct for a possible malfunctioning of the market and to 

produce the best possible alternative.  In this regard, it is critical that 

regulation should not be introduced that results in a worse outcome for 

consumers than no regulation or from an alternative form of regulation.  

The way outcomes of alternative regulations or no regulation are 

measured is in terms of their welfare effects. The Armstrong and Wright 

(2009) paper provides a compelling, well-received argument that: 
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• the welfare outcome from unregulated charges are not as extreme 

as had been initially assumed (i.e. that unregulated charges would 

be set below the monopoly level); and 

• the welfare optimal regulated termination rate is above the cost of 

termination. 

37. Elsewhere we have argued that there is considerable dispute on how to 

allocate common cost to termination and origination. OPTA has taken an 

extreme view in this regard by not allocating any common cost to 

termination. Although the Armstrong and Wright (2009) does not address 

the issue of how to allocate cost, it is clear from their paper that whatever 

view on termination cost, the welfare maximizing termination rate is larger. 

Given the discussion on cost, we interpret the conclusion of the Armstrong 

and Wright (2009) paper as saying that whenever there is a difference in 

opinion with respect to how to allocate cost, the regulator should not have 

an extreme view and introduce hypothetical assumptions so as to come up 

with arbitrary low estimates. Thus, from a welfare point of view, OPTA’s 

extreme position is not justified and could even result in a worse outcome 

for consumers than no regulation. 

 

38. In the current consultation and on many occasions in the past OPTA has 

proudly presented the (estimated) welfare effects of its decisions. In 

general, OPTA thus underlies the need to do a proper welfare assessment 

of its proposed regulatory measures.  

 

39. The paper by Armstrong and Wright (2009) contains the most general 

analysis of the welfare effects of mobile termination rates. The most 

important results of that paper are presented in Table 9. That table shows 

that the exact level of the welfare maximizing termination rate in their 

model depends on two parameters, the relative importance of FTM calls 

relative to MTM calls (measured by mu) and a parameter measuring 

market expansion (measured by lambda), which is basically the effect that 

more people will use mobile networks (or present-day users using the 
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network more intensely). However, what is crystal clear from that table is 

that the welfare optimal level of cost is always above cost as long as there 

is still scope for market expansion. The more important the scope for 

market expansion, the more the welfare optimal termination rate diverges 

from the underlying cost level. 

 

40. In the current market conditions with a high mobile penetration rate, 

market expansion should mainly been seen in terms of the growth of data 

traffic of present day users. In its report for OPTA, Analysys estimates this 

data traffic growth to be substantial. 

 

41. As the model of Armstrong and Wright (2009) is a theoretical model, it is 

not an easy task to conclude from that paper how much the welfare 

maximizing termination rate in the Dutch market conditions should be 

above termination cost. A minimalistic conclusion we therefore draw from 

this model is that as the actual termination cost ranges from OPTA’s very 

low pure BULRIC estimate to rates around or above current levels OPTA 

should, as a regulator tasked with promoting efficiency and overall 

consumer welfare, choose a regulated termination rate that is in the upper 

range of this interval. 

 

Conclusions 

 

42. Efficient Ramsey pricing considerations must be taken into account if 

OPTA is to ensure that regulation promotes rather than harms overall 

consumer welfare.  Ramsey pricing would require that termination charges 

cover the incremental cost of termination as well as making a contribution 

to fixed and common costs determined with regard to the relatively 

inelastic nature of termination. 
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