
www.i icom.org 

October 2010 Volume 38 Issue 4 

by Luke van Hooft 

Determining efficient mobile 
termination rates in emerging 
markets 

Mobile Termination Rates (MTRs) are one of the 
most controversial regulatory issues in mobile 
telecommunica tions. MTRs are the w holesale 
payments between networks to compensate the 
receiving network for the costs incurred in termi
nating a ca ll. Such payments enable retail price 
structures where the receiving party does not have 
to pay to receive ca lls. 

In most markets MTRs are a regulated service 
subject to price controls. Recently, the European 
Commission (EC) proposed a new cost-standard 
ca ll ed pure-LRIC and recommended that it be 
used across the European Union (EU). The main 
driver appears to have been the political desire 
to move towards a uniform ra te across the EU, 
consis tent w ith a si ngle economic market. The 
recommendation has created controversy within 
Europe as to whether this is the efficient level of 
MTRs. Notwithstanding this con troversy, there is 
a growing trend in emerging markets to replicate 
the approach (and price level) recommended by 
the EC. 

This paper notes that the efficient level of MTR 
in anyone market is dependent on the unique 
characteristics of that market. The efficient MTR 
in a wealthy, fully-saturated mobi le market, wi th a 
mature and established fixed-l ine market, will most 
like ly be sign ificantly different than in an emerging 
market, with low mobile penetration and no or 
little fixed telephony infrastructure. 

This paper argues that repl icating regulatory 
outcomes developed in the EU (or the USA) will 
not result in optimal pricing for emerging markets. 
It will retard subscriber growth and limit connec
tivity for the very people w ho need wireless tech
nology to bring them out of poverty. 
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Why are MTRs important? 

The economic literature is clear about the impact 
of MTRs. Higher MTRs leads to greater competi 
t ive tension in the reta il mobile market. The lure 
of termination revenue - both fixed to mobile 
(FTM) and mobile to mobile (MTM) traffic -
means mobile networks compete harder to attract 
customers - usually th rough lower monthly fee, 
zero monthly fees (ie prepaid) and/or handset 
subsi dies. ' Where market expansion and contrac
tion is possible this resu lts in increasing the level of 
subscription and economic welfare. 

Recent literature also shows that for a market with 
high-usage and low-usage subscribers, MTRs are 
important to attract low-usage customers. Both 
the profit-maximising and welfare-max imising 
MTR is above cost w hen market expansion and 
contraction is possible.' The result for different 
subscriber types (high and low users) has signifi
ca nt implications for regulating MTRs in emerging 
markets. While the MTR debate in the EU has 
largely focused on FTM traffic and the impact on 
the fixed market of high MTRs; most emerging 
markets do not have sign ificant fi xed line 
networks. 

The impact of MTRs on retail price and on mobi le 
penetration has been tested empirica lly.' The 
studies show that MTRs have an inverse relation
ship on retail prices (this is cal led the waterbed 

1 See for example, Armstrong and W right (2009). Operators 
will wish to maximise termination revenue so as to subsidise 
subscriplion. This drives operators' economic profit to zero. 
Schiff (2001) shows that welfare is maximised through above 
cost MTR, leading to lower renta ls and a growth in penetra
tion. 
2 Juilien, Rey, &: Sand-Zantman (2009). 
3 Genakos and Valletti (2009); and Andersson and Hansen 
(2007). 
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Figure 1 Proportion of incoming revenue to monthly bill (Source: Vodafone Essar Lld) 

effect) and the magnitude va ries w ith the level of 
market saturation and level of competition. Recent 
empirical studies also show that the level 01 market 
penetration is positively correlated with the level 
of MTRs - consistent with theoretical pred ict ions. 
Th is resul t is consistent among studies using panel 
data from OEeD countries' and stud ies looking 
at cross-sectional data using a larger number of 
countries ( including emerging markets).' 

In emerg ing markets, it is more appropriate to 
th ink of MTRs as a market-based universal service 
fund - enabl ing high income consumers to help 
fund ru ral investment and low income diffusion. 
The reasons for this can be seen through actual 
Vodafone customer bill ing data (Figure 1). For 
example, in Punjab in Ind ia for subscribers w ith 
very low monthly bil ls [lef t side of the horizontal 
axis] we can see that revenue obtained th rough 
incoming minutes is greater than the subscriber's 
own bill. Incoming revenue is a key component of 
the profitability of low usage subscribers - without 
incoming revenue the revenue of low-spend 
subscribers would be more than halved. These 
subscribers wou ld be required to double their 
monthly bil l if MTRs were eliminated: an unlikely 
outcome in emerg ing markets where abili ty to pay 
may be severely limited. 

4 CEG (2009) 
5 Sandbach and Van Hoofl (2009); Alexander, Candeub &. 
Cunningharn (2010) . 

The effect of low MTRs on low income penetra
tion can also be observed through the two-speed 
grow th rate of telecommunications penetration 
in India between rural and urban subscribers -
where rura l per capita expenditure is around half 
that in urban areas' This two-speed impact does 
not play out at a national level: penetrat ion has 
increased from 23% in December 2007 to 54% in 
April 201 0; sign ifica nt increase in licensed opera
tors (around 12 per licence area); and aggressive 
price war reducing retail rates to around Rs 0.01 
[US$0.0002] per second]. At a national level such 
statist ics may look impressive, but the break down 
between rural and urban subscribers clearly shows 
that such a market structure has benelitted urban 
subscribers fi rst and foremost. 

Since the beginning of 2008 [w here an additional 
6 operators were licensed], urban penet ration has 
grown to 128%; while rural penetrat ion has only 
grown to 26%. Figure 2 below shows that the 
"digita l divide'" has increased over the same time 
period - and there is no ind ication that the growth 
is declining. 

The importance of MTRs to the econom ics of 
rural-Iow income subscribers ca n also be seen 
through the reaction of the main rural operators 
following a 33% decline in MTRs in March 2009. 

6 National Sample Survey Organistaion (62nd Round), Aver
age rural and urban per capita expenditu re in major states 
2005-6. 
7 Difference belween urban and rural penetration. 
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Figure 2 India telephony penetration (50urce: Deportment of Communications) 

This decision has been appealed by a set of opera
tors that represent 7S% of all rural subscribers in 
India. The operators seeking even lower MTRs 
have business models that focus primarily on 
urban subscribers. 

In most emerg ing markets, the central policy 
consideration is to increase connections to rural 
and low-income consumers. Econometric research 
and market evidence shows that the level of MTRs 
is an important driver in the growth of rural & 
low- income penetration. Whether the level of 
MTR applied is consistent with this policy objective 
is highly dependent on the ca lculation method 
adopted to estimate cost-based MTRs. 

Calculating cost-based MTRs 
Setting MTRs at cost is the standard, and non
controversial, regulatory remedy. Determining 
w hat the relevant cost standard should be has 
been subject to much debate, and up until 
recently, the answer was widely accepted: long
run incrementa l cost with a mark-up for common 
and joint costs (LRIC+). In May 2009, the EC 
released a recommendation outlining a new and 
novel cost methodology: pure-LRIC ' 

The fundamental difference between the two cost 
standards is the method to identify and al locate 
common and joint costs and to ca lculate the rele-

8 European Commission (2009) . 
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vant increment. This may not seem like a signifi 
cant difference, but most, if not all, costs in mobile 
networks are common and joint to the all services 
provided - even if in different economic markets. 
Hence, allocation of common costs and the defini
tion of the increment are fundamental to the 
determination of the cost of mobile termination. 

Common and joint costs occur because the unit of 
cost is different from the unit of service produced 
- in other words, mobile networks purchase base 
stations which provide a g iven level of capacity. 
That ca pacity can be used for a variety of services; 
including origination voice, termination voice, 
SMS, and mobile broadband. The cost of a base 
station can be considered to be common amongst 
all those services provided - it is not a cost 
incurred for anyone individual service alone. 

Unfortunately, economic theory does not provide 
ve ry clear guidance on the practical allocation 
of common costs. Professor Kahn, the father of 
regulatory economics, highlights that the theory 
of efficient infrastructure pricing depends primari ly 
on the assumption of perfect competition,' but 
such conditions do not hold in the real world . The 
determination of optimal pricing in practice is an 
empirical question,lO 

9 "Where buyers and sellers of every good and service are in
finitely numerous, have perfect knowledge and foreSight and 
act rationally on it, and where resources are perfectly mobile 
and fully employed", Kahn (1998), vo l. l p.86. 
10 Kahn (1998) vol.1 , p.86. 
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Know ing that f irst-best pricing is not possible in 
the real world, the relevant question (as posed 
by Kahn) is w hat second-best pricing maximises 
wel fare. Economic theory tells us that the optimal 
mark-up of common and joint costs is determined 
by the elasticities of demand for each of the prod
ucts as well as by the cross-elast icit ies of demand 
among the products of the multi -product firm." 
This is known as Ramsey-pricing, w hich (at its 
simplest) requires that the level of common cost 
mark-up above marginal cost is proportional to the 
inverse elast icity of demand - such that, products 
w ith the highest elasticity of demand have the 
lowest mark-up; and products with low elasticity 
of demand have the greatest mark-up. Such a 
pricing minimises any welfare loss th rough the loss 
of output associated with second-best pricing . 

In practice, however, due to the large information 
requirement needed to undertake Ramsey-pricing 
(especially across different voice services which are 
provided together in the retai l market), reg ula
tors have adopted the equi-proportional mark-up 
(EPMU) approach. EPMU allocates common costs 
to individual products in proportion to directly 
attributable costs. For example, if 20% of direct 
costs were allocated to termination, 20% of 
common costs would be allocated. 

The EPMU method is the standard approach 
taken for allocating common costs under a LRIC+ 
model and enables modelling to be simpl ified 
with network costs being allocated using network 
routin g information." This more accurately reflects 
the engineering rea lity of mobi le networks: w here 
all mobile assets can produce all services but are 
specific to no one service. 

The European Commission, however, in its Recom
mendation on Fixed and Mobi le Termination 
took the view that there should be no allocation 
of common costs to mobile termination . The 
EC recommends that only incremental costs be 
allocated. The EC specifica lly states that the costs 
of coverage and spectrum must be excluded 
- even though the level of spectrum needed is 
di rect ly affected by level of traffi c." The exclu
sion of common costs makes the definition of the 
relevant increment extremely important - the EC 

11 This also includes adoption of two-part tariffs, where the 
level of charges for upfront fee and usage reflects own and 
cross elasticity of demand. 
12 One does not need to undertake additional analysis to 
identify directly-attributable and common cos ts under EPMU. 
Allocating all network costs on network routing basis produces 
the same cost allocation. 
13 See Annex to the Recommendation . 
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also recommends that termination be treated as 
the last service provided by the network." WIK
Consult, a leading European telecommunicat ion 
consultancy" in a report for the New Zealand 
Commerce Commission, expressed concerns over 
the conceptua l underpinnings of the pure-LRI C 
cost standard : 

"WIK-Comult comiders this new interpreta tion of the LR/C 
cost sta ndard as ill-founded. There is no reason to assume 
that termina tion is the fast service for which an operator 
prOVides capacity in its network. Also, from the perspective o f 
the economy at forge, there is no reason to assume that caffs 
provided end-ta-end on the same network and caffs that are 
provided across different networks should systematicaffy be 
valued differently, respectively, that the resources used fo r them 
have different value. "M 

Notwithstand ing concerns regarding the concep
tual underp innings of the pure-LRIC approach, its 
cost im pl ications are clea r: MTRs w ill be substan
tial ly lower than under LRIC+. 

Regulators have th ree options w hen determin ing 
regulated MTRs: adopt Ramsey-pricing (especially 
focusing on data and voice); continue EPMU mark
up; or implement pure-LRIC. All three options will 
affect the retail mob ile market and w ill correspond 
to different policy objectives . The relevant ques
tion is w hich effect is consistent with the policy 
object ive being pursued. 

General concerns about 
replicating EU policy in 
emerging markets 

Irrespective of which approach is adopted, it is 
clea r that the approach taken must be consis tent 
w ith the policy objectives being pursued in each 
market. The effect on the retai l market and on 
economic wel fare, must be empirically measured 
and tested against this pol icy objec tive. The policy 
decision underpinning pure-LRIC depended 
greatly on EU -spec ific factors - includ ing level of 
mobile ownership and income levels. For example, 
Commissioner Reding noted that higher termina
tion rates were more acceptable w hen networks 
were being ro lled out across Europe, but this 
just ificat ion is less strong at the advanced stage 

14 See Recommendation (6). 
15 WJK-Consul t is a 100% subsidiary of WIK, a public research 
institute of the Federal German Government. 
16 W1K-Consult (2010). 
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of mobile market development." The connection 
between pure-LRIC and higher subscription fees in 
the retail market was also recognised by Ofcom 's 

In addition, the primary policy objective of the 
EC was to pursue harmonisation and the creation 
of single price for the single internal EU market." 
Commissioner Reding speci fi cally stated that 
"fragmented price regu lation poses a serious 
ri sk to our single borderless market for telecoms 
services in Europe". 20 Ofcom in its discussion on 
the EC Recommendation stated that a policy of 
internal EU market harmonisation was the main 
driver for adoption of pure- LRIC." 

The market characteristics, and public policy 
priorities, are significantly different in emerging 
markets from those observed within EU markets. 
For example, no harmonisation policy objective 
exist s for countries outside of the EU. Without 
similar market characteristics and an explicit 
harmonisation policy, it is clea r that pure-LRIC 
would work against the diffusion of telecommu
nica tions services. Notwithstanding this, we are 
seeing increasing pressure in emerging markets to 
repl ica ted EU telecommunica tions policies. Many 
emerging markets have adopted (or are adopting) 
EU-style regulatory frameworks. Such pressure is 
also extending to the adoption of the EC Recom
mendation on Termination. Already we see Kenya 
adopting MTRs set on a pure-LRI C basis. " 

Responsibility for this cannot be solely attributed 
to the individual regulators. It must also be shared 
wi th the European consultants often employed 
to advise emerging market NRAs on regulatory 

'7 Ending the Fixed-Mobile-Subsidy: the new Commission 
Recommendation on Termination Rates in the EU, Press Con
feren ce 7 May 2009, speech 09/ 222. 
18 For example, the recent Ofcom consu ltation on mobi le 
termination, see para. A13.14 . Ofcam ana lysed th is issue and 
recognised that the efficient MTR depends on the price elas
ticity of subscription and the price elasticity of call charges. le, 
is welfare maximised through increasing subscriptions, or by 
having fewer subscribers but higher usage per subscriber. 
19 See the discussion in section 3.4 of the EC (2009a), outtin
ing the need for a recommendation to achieve harmonisation 
and " further consolidating an internal market for telecoms 
services". The Working Paper also notes that "methodologi
cal differences would appear to play a major role in these 
continuing cross-country variations" (p.9). 
20 End ing the Fixed-Mobile-Subsidy: the new Commission 
Recommendation on Termination Rates in the EU, Press Con
ference 7 May 2009, speech 09/ 222. 
21 See Oleo m (2010), Volume 2, p.88-9: "Cfcom notes there
fore that, because it is based on Article 19(1), the Recommen· 
dation has an EU harmonising objective; this is a key aspect 
that Oleom has taken into account ". 
22 CCK, Interconnection Determination No.2 of 2010. 
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INCOME fit TELECOMMUNICATION 
STATISTICS 

Botswana 

World Bank 
income group 

GN I per capi ta 
(PPP) 

% population 
urban 

Mobile 
connections per 
100 inhabitants 

Fixed connections 
per 100 
inhabitants 

Low 
income 

$1560 

9.5% 

48.65 

1.67 

Upper 
middle 
income 

$13310 

29.9% 

98.12 

7.4 

Table 1 Income and telecommunication 5tati5 t;o (Source: 
World Bank, ITU, Demographia) 

best practice. For example, we can compare two 
recent studies on mobi le term ination from the 
same consultancy firm in Botswana and Kenya ." 
In Botswana, it was recommending to set MTRs 
using LRIC+ method, while in Kenya in was recom
mended to set MTRs usi ng the pure-LRIC rnethod. 
Economic theory, empirical evidence, and the 
politica l reasoning for pure-LRIC in Europe would 
imply that Kenya should have 100% plus penetra
tion, high re liance on post-paid subscriptions with 
relatively wea lthy incomes - and that Botswana 
should have the opposite. In fact, Kenya has lower 
income, lower percentage of urban population, 
and lower mobile penetration than Botswana 
(Table 1). 

So w hat is driving th is misapplication of pricing 
methodology by both emerging market NRAs and 
experienced consultants? I believe it is a failure 
to apply a proper and rigorous regulatory process 
framework. That is, the policy objective of inter
vention is not specif ied, and there is no linkage 
between the policy action recommended and the 
objective of intervention. Further, no assessment 

23 Compare Analysys Mason (2010) &. (2010a). 
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of the likely costs and benefits is undertaken. For 
example, the European consultant did not under
take a cost-benefi t analysis or a welfare analysis of 
the adopting of the pure-LRIC method in ei ther of 
the reports for Botswana or Kenya. No mention is 
made of the impact on retail price structu re and 
levels, how this would impact on mobile owner
ship, or whether such effects are consistent with 
the telecommunications policy of the governments 
of Botswana or Kenya. 

Recommending a way forward 
The contentious issue of MTR regulation has 
moved from a battle of ideologies to a question of 
fact and empirical evidence. The regulatory ques
tion that should be posed is which approach best 
achieves the desired policy objective. 

The European Commission has recently developed 
a new approach to cost modelling and there is an 
ongoing debate wi thin the EU as to w hether pure
LRIC would promote economic welfa re in rich 
western European countries." But it is re latively 
clea r that pure- LRI C is very unlikely to be suitable 
in markets that: 

» rely on mobi le telephony to connect the country; 

» have low mobile ownership; 

» have significant rural and low income popula
tions; and 

» rely on prepaid price structure to promote 
ownership. 

Emerging market regulators, and the consultants 
advising them, must undertake an objective 
empirical analysis of the impacts of recommending 
any particular approach to estimating cost-based 
MTRs. Adoption of a costing method which is 
designed to address EU -specific policy objectives 
is not the best way to ensure emerging markets 
regulators achieve their policy aims. 

All the empirical evidence would suggest that 
LR IC+ modelling remains the best method to set 
MTRs in emerging markets. 

Luke van Hoof t is Manager Economic Policy 
(Emerging Markets) at Vodafone Group Services. 

The views expressed in this paper are those of the 
author, and should not necessari ly be attri buted to 
Vodafone. Email: Luke.vanhooft2@vodafone.com. 

24 Note that Ofcom did not find any economic efficiency 
reasons to adopt pure-LRIC. 
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