TVR/VEL/004
10 January 2011
The Telecom Regulatory Authority of India
Mahanagar Doorsanchar Bhawan
Jawahar Lal Nehru Marg (Old Minto Road)
Next to Zakir Hussain College
New Delhi 110002
Dear Sirs,
PrePre-Consultation on Review of Interconnection Usage Charges
Vodafone Essar Limited (VEL) welcomes the Authority initiating a consultation on Interconnection Usage Charges.
In this regard, VEL would first like to most respectfully submit that in order to conclude this consultation in a
timely manner as desired by the Hon’ble TDSAT in its judgment dated 29 September 2010 in, inter alia,
Vodafone Essar Gujarat Ltd & Ors vs. TRAI, it may be desirable for the Authority to first focus on and address the
core issues highlighted by the Hon’ble TDSAT and, as a next step, take up any or all other issues. VEL assures full
cooperation and support to the Authority in completing this exercise in a time bound manner.
VEL would like to most respectfully urge that the Consultation Paper be in consonance with the principles and the
guidance provided by the Hon’ble TDSAT, which include inter alia:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

Cost based and work done principle;
Capital costs must be included;
IUC must be conducive to future investment, especially rural and hilly areas;
Charges must be sustainable in the long run;
There must be an above zero MTC; and
New entrants should not be afforded any privileges.

We would also appreciate if the Consultation Paper could explain how the Authority’s preferred methodology and
approach will meet the objectives of IUC and the key principles identified in the TDSAT judgment vis-a-vis other
options/methodologies. It may be appreciated that a clear reasoning and justification for the chosen
methodology will ensure better consensus and more effective participation amongst all stakeholders.
Further, we would also like to request that the Authority may kindly clarify how the Authority intends to deal with
the issue the Hon’ble TDSAT’s Order envisages that the new IUC regime be implemented from 1 January 2011. It
may be appreciated that retroactive implementation of IUC charges could lead to instability and it may therefore
be desirable for the Authority to clarify to all stakeholders on how this concern is to be addressed.
To assist the Authority in this effort, we have attempted to summarize the key principles identified by TDSAT. It is
again most respectfully submitted that the Authority frame its consultation paper and the ensuing IUC regime to
be in consonance with the principles laid down by the Hon’ble TDSAT. These submissions are enclosed as
Annexure-1. VEL’s initial responses to the questions posed in the pre-consultation document are contained at
Annexure-1A.
In addition to the above general principles, the Hon’ble TDSAT has also urged the Authority “to consider the
matter once again upon taking into consideration all aspects of the matter including the views of the
the Experts. To
this end, we re-submit the following expert evidence:
(i)

Joint statement signed by:

(ii)
(iii)

a. Dr Jerry Hausman, Professor of Economics at the Massachusetts Institute of Technology (MIT),
Cambridge, USA;
b. Dr Janusz Ordover , Professor of Economics, New York University, New York, USA;
c. Dr Martin Cave OBE, London School of Economics, London, UK;
d. Dr Steve Parsons, Adjunct Professor, Washington University, Missouri, USA & President, Parsons
Applied Economics.
Statement by Professor Jerry Hausman (MIT, Boston USA); and
Statement by Dr Steve Parsons.

These are attached as Annexures-2A, 2B and 2C respectively.
It is most respectfully submitted that the Authority may be pleased to take this evidence into account. It is further
most respectfully submitted that any deviation from the recommendations of the experts be supported with
explicit and reasoned arguments.
We hope that our submissions will merit the kind consideration and support of the Authority.
VEL looks forward to an early issue of the Consultation Paper by the Authority and once again assures full
cooperation and support to the Authority in completing this exercise in a time bound manner.
Kind regards,
Sincerely yours,

T. V. Ramachandran
Resident Director
Regulatory Affairs & Government Relations

Distribution

: Dr. J. S. Sarma, Chairman, TRAI
: Shri R. Ashok, Member, TRAI
: Prof. H.S. Jamadagni, Member, TRAI
: Shri R. K. Arnold, Secretary, TRAI
: Shri N. Parameswaran, Pr. Advisor (RE&IR), TRAI
: Shri Lav Gupta, Pr. Advisor (I & FN)
: Shri Sudhir Gupta, Pr. Advisor (MN), TRAI
: Shri. Raj Pal, Advisor (ER),
(ER), TRAI
: Shri S. K. Gupta, Advisor (CN & IT), TRAI

Annexure-1
I.

Preliminary Submissions

Vodafone Essar Limited (VEL) welcomes the Authority initiating a consultation
on IUC.
In this regard, as the Authority is aware, the Hon’ble TDSAT in its judgment
dated 29 September 2010 in, inter alia, Vodafone Essar Gujarat Ltd & Ors vs.
TRAI, had expressed the desirability of the Authority starting the consultative
process well in time and completing its consultations in a time bound manner
so as to implement a new IUC regime, consistent with the principles and
guidance laid down in the TDSAT judgment, by 1 January 2011.
It is most respectfully submitted that in order to conclude this consultation in a
timely manner, it may be desirable for the Authority to first focus on and
address the core issues highlighted by the Hon’ble TDSAT and, as a next
step, take up any or all other issues. VE assures full cooperation and support
to the Authority in completing this exercise in a time bound manner.
We would also like to most respectfully submit that as rightly noted by the
Hon’ble TDSAT, a well documented policy decision of the nature of IUC is
necessary for growth of the Telecom Sector. It is for this reason that the
TDSAT had stated that the consultation ought to indicate the core issues and
that the charges are likely to remain same for a sufficiently long period and at
least for three years if not more, so that the investors would know about all the
factors to be taken into consideration in advance before making any new or
further investments.
It is further most respectfully submitted that the correct framing of the issues
for consultation is absolutely crucial. The Hon’ble TDSAT has also noted that
“Framing a wrong question, it is trite, would lead to a wrong answer” (101(4)).
VEL would also like to urge that the consultation paper be in consonance with
the principles and the guidance provided by the Hon’ble TDSAT as
enunciated in the next Section.
We would also like to request that the Authority may, in its Consultation Paper
address the following issues:
a. Clarify how the Authority intends to deal with the issue the TDSAT
Order envisages that the new IUC regime be implemented from 1
January 2011. It may be appreciated that retroactive implementation of
IUC charges could lead to instability and it may therefore be desirable
for the Authority to clarify to all stakeholders on how this concern is to
be addressed. The problems of retroactive implementation emphasize
why the Consultation must be concluded in a timely fashion.
b. Explain how the Authority’s preferred methodology and approach will
meet the objectives of IUC and the key principles identified in the
TDSAT judgment vis-a-vis other options/methodologies. It may be

appreciated that a clear reasoning and justification for the chosen
methodology will ensure better consensus and more effective
participation amongst all stakeholders. Furthermore, the preferred
methodology can only be chosen within the context of the policy
objectives and vision for the telecommunications sector.
To assist the Authority in this effort, this document summarises the key
principles identified by the Hon’ble TDSAT. It is again most respectfully
submitted that the Authority frame its consultation paper and the ensuing IUC
regime to be in consonance with the principles laid down by the Hon’ble
TDSAT.
VEL’s initial responses to the questions posed in the pre-consultation
document are contained at Annexure 1A.

II.

General Principles

The Hon’ble TDSAT has in its judgment stated as below:
“It was therefore, bound to apply the correct principles. It is obligated to
act within the four corners of the statute. It was required to keep in mind
the provisions of the National Telecom Policy. It was required to apply
the correct methodologies. The principles and the methodologies which
were required to be applied by TRAI are, thus, jurisdictional questions so
far as the same relate to determination of Interconnect Usage Charges.
(See Anisminic Ltd. Vs. Foreign Compensation Commission 1969(1) All
E R 208)” (101(3))
It is in this context, that the Hon’ble TDSAT has identified six key principles
which must be satisfied whilst setting of IUC. These principles are:
(i)
(ii)
(iii)
(iv)
(v)
(vi)

Cost based and work done principle;
Capital costs must be included;
IUC must be conducive to future investment, especially rural and
hilly areas;
Charges must be sustainable in the long run;
There must be an above zero MTC; and
New entrants should not be afforded any privileges.

We summarise the relevant principles and the relevant section of the Order
below.
(i)

Cost based & Work Done Principle

The most fundamental principle enunciated by the Hon’ble TDSAT is that the
components of IUC must be set according to the cost based and work done
principle. The Tribunal has stated:

“… various components of IUC namely, Origination charge, carriage
charge and termination charge must be held to be the established
principle of cost based determination therefor” (114(12))
“...Its [TRAI] jurisdiction being limited to determine the charges on cost
based and work done principle, could not have granted any subsidy far
less artificial cross-subsidy.” (101(5))
It is therefore submitted that IUC must reflect costs actually incurred and
investments actually undertaken. This does not mean that every operator in
every circle must receive an individual charge – the Hon’ble TDSAT has noted
the difficulty of such an approach1 – but rather it implies that the charges
applied to the whole industry must be reflective of the costs incurred and
investment undertaken by the industry.
It may also be appreciated that the requirement to set cost based charge does
not allow for alteration /adjustment of charges due to revenue from other
services. For example, any adjustment to the cost based IUC due to VAS
revenue would be inconsistent and in conflict with cost based and work done
principle enunciated in the Hon’ble TDSAT’s Order.
Furthermore, the Hon’ble TDSAT has also recognized that whatever costbased approach is adopted, it must enable all operators to be able to compete
with each other
“Furthermore, each of the operator, be it an established one or a new
entrant; be it servicing metropolitan cities or the rural areas or semi
urban areas, must be able to compete with the other” (114(12)).
It is therefore most respectfully submitted that any IUC rate that results in a
subsidy for one set of operators, would lead to competitive distortions.
(ii)

Capital Costs must be Included

After establishing that the central pillar of establishing IUC is the cost based
and work done principle, the Hon’ble TDSAT has also emphasized that capital
costs must be included as a component of cost. The Tribunal has stated as
below:
“It is not in controversy that cost would include CAPEX/OPEX and
depreciation”. 114(12)
“It must not be forgotten that every operator must keep its network
maintained for use by its own subscribers as well as by subscribers of
another operators on equal basis. If that be so, we fail to see any reason
as to why the traffic sensitive cost contained in CAPEX should be kept
out of consideration” 114(12)
1

“Although we agree that it might not have been possible for TRAI to lay down different
charges for different operators, it could not have given a complete go by to the cost based
principle or work done principle.” (114(12)).

“TRAI failed to take a very significant aspect of the matter into
consideration, namely, those who are making investments for
infrastructure and those who are hiring them out.” 114(12)
“If annualized capital cost is also taken into consideration along with
OPEX for calculating the network usage charges payable by the
subscribers of all the operators irrespective of the fact as to whom they
belong to, could lead to the determination of fair amount of compensation
irrespective of any [business] model taken by any operator.” 114(12)
It is therefore submitted that cost of capital is a key component in the
determination of IUC and for a charge under IUC to be non-discriminatory, it
must include annualised capital costs:
(iii)

Future Investment Principle

The Hon’ble Tribunal has also recognized and noted that the charges set
should not only be e consistent with the policy objective of the Indian
Government to encourage further investment in rural and hill areas but should
also be conducive to investment in rural areas. The Tribunal has stated as
below
“It was its [TRAI’s] duty to adopt such principle which would be
conducive for investment in future and in particular in rural and hilly
areas”. (101(5))
“It was also required to bear in mind that the operators are required to
make more investments. A charge should not be based on some
premise which would not be investment friendly. Even otherwise,
the experience of the TRAI itself is that the established operators are not
very much willing to spread their network in rural and far flung areas. If
that be so, it was necessary to have a more detailed and elaborate
discussions. The TRAI as an expert body should have a vision, what
can happen in future keeping in view the experience of other countries
may be borne in mind.” 114(12) (emphasis added)
(iv)

Charges must be sustainable in the future

The Hon’ble TDSAT has emphasized the importance of ensuring that all
operators offer charges that are sustainable in the long run. In the context of
the intensely competitive retail market and the low retail tariffs in the Indian
market, the Tribunal has rightly observed that it cannot be assumed that the
current price level (or ARPU level) is sustainable and efficient. The Tribunal
has stated:
“TRAI was therefore required to consider that all the operators must offer
the call charges to its customers which would be sustainable in the long
run.
ARPU, moreover, may not depend on tariffs alone but

implementation of business model and deals from the operations also
have a role to play.” 114(12)
It is most respectfully submitted that the principle/issue of sustainability is also
linked to the principle relating to future investment. The IUC charges must be
set keeping in mind the vision of the Indian Government for the industry that it
would like to see developing in the future – a viable, stable industry that
invests in new technology and extends services into rural and hilly areas.
It is therefore imperative that IUC should not be set at unsustainable levels
(either too low or too high). It is most respectfully submitted that adopting any
methodology which does not take into account all costs, will only encourage a
destructive retail price war and urban cream-skimming, which would be clearly
inconsistent with the principle of sustainability.
(v)

There must be an above zero termination charge

A direct result flowing from the requirement for IUC to be cost based and
investment friendly is that charges cannot be set to zero or to exclude
elements of cost (such as capital costs). The Hon’ble TDSAT’s judgment
states as below:
“An established service provider, in common parlance, have two
categories of customers. One retail customers and two wholesale
customers.
Retail customers are those who are direct customer of
service provider meaning thereby with whom there exists a privity of
contract.
Wholesale customers, however, would be those who take the services
not only of the service provider with whom it has a contractual
relationship but with another who is providing interconnect services to
another service provider.
When the customers of the wholesale
market take the benefit of the services not only provided by the
service provider with whom he has a privity of contract but also
from another with whom he has none, it is difficult to concieve, that
charges would be fixed only on the basis of retail markets.
It is not in controversy that the service providers are required to be
compensated for the resources used by other service providers.”
(114(12)) [emphasis added]
“Its [TRAI] jurisdiction being limited to determine the charges on cost
based and work done principle” 101(5)
It is clear from the above that a cost based IUC regime cannot allow for IUC to
be set below cost or at zero (Bill & Keep).

(vi)

New Entrants not to be afforded privileges

The Hon’ble TDSAT also clearly stated the special interests of new entrants
cannot be the principal ground for determining appropriate IUC levels. The
Tribunal stated:
“We are also unable to agree with the submission of Mr. Vaidyanathan
[TRAI], that interest of new comers would be the principal ground to
adopt a methodology for determination of inter-operator charges. Policy
decisions, in our opinion, in this behalf should be clear and explicit.”
101(9)

III.

Inclusion of Expert Evidence

In addition to the above general principles, the Hon’ble TDSAT has also urged
the Authority “to consider the matter once again upon taking into
consideration all aspects of the matter including the views of the Experts:
“we are of the opinion that TRAI should consider the matter once again
upon taking into consideration all aspects of the matter including the
views of the Experts.” 114(11)
To this end, we re-submit the following expert evidence:
(i)

(ii)
(iii)

Joint statement signed by:
a. Dr Jerry Hausman, Professor of Economics at the
Massachusetts Institute of Technology (MIT), Cambridge,
USA;
b. Dr Janusz Ordover , Professor of Economics, New York
University, New York, USA;
c. Dr Martin Cave OBE, London School of Economics, London,
UK;
d. Dr Steve Parsons, Adjunct Professor, Washington University,
Missouri, USA & President, Parsons Applied Economics.
Statement by ProfessorsJerry Hausman (MIT, Boston USA);
and
Statement by Dr Steve Parsons.

These are attached as Annexures-2A, 2B and 2C respectively.
It is most respectfully submitted that the Authority may be pleased to take this
evidence into account. It is further most respectfully submitted that any
deviation from the recommendations of the experts be supported with explicit
and reasoned arguments. The Hon’ble TDSAT has stated: “acceptance of one
or the other methodologies should be supported by reasons” (114(12)).

IV.

Summary Submissions

In conclusion it is submitted that the current consultation must be framed in
the context of the Hon’ble TDSAT’s Order dated 29 September 2010 which

directed the TRAI to consider the matter afresh and the same be consistent
with the principles outlined by the Hon’ble Tribunal.
It is urged that the Authority make all efforts to expedite the matter and
conduct a consultation in a time-bound manner. It is therefore again reiterated
that the Authority may first focus on and address the core issues highlighted
by the Hon’ble TDSAT and, as a next step, take up any or all other issues.
The Authority may kindly clarify on how it intends to deal with the
retrospective element contained in the Hon’ble TDSAT’s Order that requires
the revised IUC regime to be effective /implemented from 1 January 2011. It
may be appreciated that uncertainties and delays in the introduction of a
stable IUC regime are destructive to effective competition in the
telecommunications market.
It is imperative that the IUC rates are set on the basis and within the
boundaries of the principles and guidance laid down by the Hon’ble TDSAT.
The rates must be set on cost basis and work done principles; should include
capital and operating costs, should be conducive to investment, sustainable
and be consistent with national objectives of extending services into hilly and
rural areas.

Annexure-1A
Issues for pre-consultation
Against the above context, we would like to respond to the pre-issues framed
by the Authority.
(i) What should be the framework of Interconnection Usage Charges that
meets the requirement of today as well as takes care of future
developments like deployment of Wi-Max, High Speed Packet Access
(HSP A), Fixed Mobile Convergence (FMC) and Next Generation Network
(NGN)?
a. The application of cost-based pricing for interconnection is a well
developed practice that seeks to find an appropriate cost basis for well
defined services.
b. The well-established principles of cost
accommodate these factors without difficulty.

allocation

principles

can

(ii) What components of IUC for voice, SMS and any other value added
services should be reviewed? What should be the level of charge for
each component that requires review? Please give detailed justification/
reasons to support your viewpoint.
a. We believe that all the IUC costs set by the Authority need to be reviewed
in the light of the principles enunciated by the Hon’ble TDSAT. The levels
of charges will be an outcome of a rigorous cost based approach that is
based on the work done and other key principles as enunciated by the
Hon’ble TDSAT.
(iii) Which of the following approach/ methodology should be used for
estimating Interconnection Usage Charges:
(a) Existing Fully Allocated Cost methodology used by TRAI or any
variation in it;
(b) FLRIC or any other variant;
(c) Bill and Keep;
(d)
Left to forbearance all components of Interconnection Usage
Charges;
(e) Any other methodology.
a. The starting point for the Authority ought to be the economic principles that
underpin the desired interconnection regime and as have been enunciated
by the Hon’ble TDSAT. Any costing methodology that fails to satisfy these
principles must be summarily rejected.

b. It is most respectfully submitted that the Fully Allocated Cost methodology
followed by the Authority based on Accounting Separation Reports (ASR)
needs to be modified to include capital costs and to meet the cost basis
and the work done principles enunciated by the Hon’ble TDSAT.
c. We would like to emphasize and reiterate that the approach followed
hitherto by the Authority is not in consonance with the principles
enunciated by the Hon’ble TDSAT. Similarly Bill and Keep fails to meet
the same principles
(iv) Explain the approach/ costing methodology adopted, provide the
model, if any, developed for estimating the level of each component of
IUC for voice, SMS & any other value added services with all calculation
sheets. Give justification for adopting the proposed approach/
methodology. Also provide details of revenue, minutes of usage (MOU)
(off-net/ on-net), CAPEX and OPEX corresponding to each network
element, cables etc. separately for your network.
&
(v) Provide cost and revenue corresponding to each service like voice
service, SMS, GPRS, EDGE, roaming services and any other value
added services. Also provide cost and revenue for interconnecting
services like terminating call, originating call, terminating SMS and
originating SMS. All cost and revenue data may be cross referenced
with the accounting separation report submitted to TRAI.
a. Much of these data are already available with the Authority in the
Accounting Separation reports submitted by all service providers to the
Authority. These may be relied upon by the Authority.
b. It is however submitted that it is, at this stage, more important for the
Authority to conclude on the methodology that it will be adopting to
estimate the IUC.
(vi) Justification as to why the model proposed by you should be used
for determination of Interconnection Usage Charges for voice calls,
SMSs and any other value added services.
a. Please see reply to (iii) above.

Statement on the Proper Treatment of Capital Costs for a CostBased Mobile Termination Charge (MTC)
Summary
In this brief statement, we treat a question related to the determination of a cost-based
mobile termination rate and the proper calculation of the relevant cost for mobile call
termination. Should capital costs be included in the cost calculation? The answer is
unambiguous – yes, capital costs should be included in the costs of mobile call termination.

Capital Costs are a Valid Component of Telecommunications Costs
The fundamental cost concept in economics is that of opportunity cost: that is, that costs
are determined by the value of resources in their next best alternative use. 1 To evaluate cost,
one should first identify the resources that are used in providing a service, 2 and then value
those resources; the value of those resources in their best alternative use is generally reflected
via the market price of the resources. 3 The opportunity cost corresponding to the use of a piece
of electronic equipment is no less real than expenditures for labor for maintenance of that
equipment. The distinction between maintenance and operating expenses v. capital costs is not
important per se.
There are reasons why the distinction between maintenance and operations expenses
versus capital costs is sometimes employed when discussing telecommunications costs. 4
However, nothing in these reasons makes either category any less relevant as a fundamental
1

See virtually any text on the principle of economics, microeconomics, or managerial economics. See, e.g., PAUL
HEYNE, THE ECONOMIC WAY OF THINKING 1987 (5th ed.), chapter 3, Opportunity Cost and the Supply of Goods.
2
Indeed, in explaining its call termination rate calculation, the Telecom Regulatory Authority of India (TRAI)
stated: “Economists and regulators agree that the approach adopted should be adapted to local conditions and should
be based on costs so that the service providers are compensated for their resources use by the other service
providers.” TRAI “Explanatory Memorandum to ‘The Telecommunications Interconnection Usage Charges (Tenth
Amendment) Regulations, 2009” section 5.3.2.
3
As a technical matter, it is possible that the highest valued alternate use of the resource is by the same firm, and
therefore the market value would represent a lower bound of the opportunity cost of the resource.
4
First, this distinction may be consistent with the way expenditures are treated in the books of account; the
availability of this accounting data means the data may be useful in performing a cost study. Second, with a
network engineering cost calculation method, the forward-looking network is first “designed” and “constructed”,
then the costs of maintaining and operating the network are added to the network capital costs. And third, the
appropriate calculation of capital costs requires a different focus (and different data) than for calculating operations
and maintenance expense.

1

element of opportunity cost that is valid and germane to the proper calculation of call
termination costs. Call termination requires resources from each category of cost – both capital
costs and maintenance and operations costs.
If one employs this distinction (capital costs versus maintenance and operations costs),
what is the economic nature of capital costs? First, as noted above, capital costs should reflect
the opportunity costs of the resources required to create long lived capital assets. Capital
related costs are comprised of: i) depreciation; and ii) the return on capital, including associated
taxes. 5 Economic depreciation should reflect the change in the value of the asset over time.
That is, the asset is put to one use (rather than using the resources elsewhere) for some period
of time, and because of that use, there is a loss of value in the asset. The loss of value can be
due to wear and tear in that use, or simple obsolescence. That is, part of the change of value of
the asset is likely due to technical progress—the price of a replacement asset may decrease,
which decreases the value of the existing asset. This change in price is part of economic
depreciation. By either cause (wear and tear, or technical progress), the loss of the value of the
asset – depreciation - is a real economic cost.
In addition to depreciation, there is the opportunity cost of having monies tied up in
capital assets. 6 This reflects the lost opportunity to have earned a return from another
investment. Like depreciation, this a valid, and very real, opportunity cost. This opportunity
cost is also referred to as the weighted average costs of capital (WACC). 7
No business, or potential business, will make an investment without an expectation that
the revenues generated from the investment, will be sufficient to provide the return of the
investment (i.e., the recovery of depreciation expenses over time), and a return on the monies
invested (i.e., WACC). In telecommunications, capital costs are particularly important because
the industry is relatively capital intensive. A cost calculation mistake, by excluding capital costs,
will therefore, as a matter of substance, be a more critical mistake in the telecommunications
industry, vis-a-vis the same mistake in a less capital intensive industry.

5

Often, taxes are broken out as a third category of costs.
It is determined by the time value of money, as determined in the markets for debt and equity capital.
7
See virtually any textbook on finance. See also, Wikipedia, WACC, available at
http://en.wikipedia.org/wiki/Weighted_average_cost_of_capital. It is noteworthy that the Wikipedia listing for
WACC, has “opportunity cost” under the see-also category.
6

2

Telecommunications network providers must make capital investments, and these
investments have a very real opportunity cost. This is likely one of the reasons why
telecommunications regulators around the world have embraced long-run costs, in which all
inputs (all resources) are assumed to vary. 8 This long-run construct is explicit in long-run
incremental costs (LRIC) which are often employed in telecommunications regulation for the
purpose of calculating appropriate charges. It is also embodied in Fully Allocated Costs (FAC,
also called Fully Distributed Costs, FDC). 9 Indeed, the very terminology of “Fully” allocating or
distributing costs means that all costs are fully accounted for; i.e., all costs, including all capital
costs, are included in the cost calculation. Therefore, cost calculations performed for the purpose
of establishing cost-based call termination rates in telecommunications always include capital
costs, regardless of the cost approach employed. All major telecommunications regulatory and
advisory bodies worldwide (of which we are aware) include capital costs (depreciation and
return on capital) 10 in their regulated wholesale termination prices. These bodies include the U.S.
Federal Communications Commission (FCC), 11 the UK regulator Ofcom, 12 the European
Commission, 13 International Telecommunications Union, 14 and the World Bank. 15 The World
Bank has issued Principles for Efficient Interconnection Price Structures, of which the first bullet
point states that interconnection charges should be cost based, including cost of capital “since

8

See virtually any text on the principles of economics, intermediate microeconomics, or managerial economics,
e.g., W. BRUCE ALLEN, et. Al, MANAGERIAL ECONOMICS: THEORY, APPLICATIONS AND CASES, 2005 (6th ed) pages
336-339.
9
FAC or FDC generally rely upon accounting data, and often there is no attempt in a FAC or FDC study to make
the accounting measures of costs forward looking (i.e., to reflect the current value of assets).
10
And associated taxes.
11
See, eg., In re Implementation of the Local Competition Provisions in the Telecommunications Act of 1996 (FCC
96-325, CC Docket No. 96-98, 95-185). (FCC, released August 8, 1996), as codified in Title 47, Code of Federal
Regulations, particularly § 51.505 Forward-Looking Economic Costs.
12
Ofcom, “Mobile call termination”, 27 March 2007, A5.2, A5.7, available at
http://www.ofcom.org.uk/consult/condocs/mobile_call_term/statement/, at A5.14.
13
European Commission, "Commission Recommendation of 7.5.2009 on the Regulatory Treatment of Fixed and
Mobile Termination Rates in the EU".
14
The ITUs Information and Communications Technology (ICT) Regulation Toolkit states: “Incremental cost is
usually considered over the long run — long-run incremental cost (LRIC) is the cost of producing a given increment
of output, including an allowance for an appropriate return on capital to reflect the costs of financing investment in
facilities used for interconnection, as well as the capital costs of those facilities.” Available at
http://www.ictregulationtoolkit.org/en/Section.2164.html
15
World Bank, 2000, Telecommunications Regulation Handbook, Washington. Available at
http://www.infodev.org/en/Publication.22.html

3

these costs are necessarily incurred by the operator providing the facilities”. 16 The World Bank
specifically states:
“Because the telecommunications industry is capital intensive, the cost of capital is a
critical issue in determining telecommunications costs, regardless of the costing
methodology used. The main point to recall is that the regulator has to incorporate
the correct measure of the cost of capital in its costing methodology in order for
the regulated operator to recover all of its efficient capital costs, including its
equity and debt costs.” 17 [emphasis added]

In telecommunications, like in many other industries, firms incur some costs that can’t
be unambiguously attributed to a particular product or service (such as some portion of
corporate office and corporate management). Efficiently incurred common (to pick one term)
costs must still be recovered, for the firm to be viable. The World Bank states that “by
including capital, joint and common costs, a LRIC approach can approximate costs in a
competitive market”. 18 As indicated in the quote and references above, regulated rates based on
a measure of costs (including call termination rates) generally include an additive factor to pay
for part of the shared, joint, indirect, or common costs of the telecommunications provider.

The Economic Implications of Improperly Excluding Capital Costs from Call
Termination Rates
In any environment, economic agents respond to the incentives created by prices;
whenever a price is established below cost, economic agents respond to the price in ways that
will produce inefficient results. 19 Producers are disinclined to provide the service and
disinclined to make investments required to provide the service. Consumers will demand more
than the efficient quantity and capital assets (used to provide that service) may be utilized
beyond their optimal levels (leading to costs to society from congestion, such as blocked calls).

16

Id., p.3-26
Id., p. B-11.
18
Id., p.3-26.
19
In the absence of positive external effects.
17

4

Under a CPP charging regime, setting below-cost MTC through the exclusion of capital
costs would lead to an incentive for mobile operators to avoid those customers that terminate a
large proportion of calls and attract those customers that originate a large proportion of calls.
One response to below-cost MTC would be to increase origination charges so that the
sum of origination and termination charges covers the relevant costs. However, such a response
is only possible when every operator in the market is affected in the same manner. Competition
precludes all networks from raising prices if one network does not need to. The effect of this
can be shown in the following example: Let’s assume there are two broad customers segments:
high usage subscribers who make more calls than they receive; and low usage subscribers who
typically receive more calls than they make. The ARPU of high volume subscribers may
increase under a below-cost arrangement because MTC is seen as a cost and there is no
additional investment needed to service them. However, the ARPU of low volume subscribers
would decrease with below-cost MTC and operators would need to increase their mobile
subscription and calling prices to recover the lost ARPU for the low usage customer segment. 20
However, the ability of a mobile company to rebalance retail prices to offset termination loss
would be constrained by mobile companies that have a large proportion of high usage
customer.
If the industry is segmented between operators which low usage subscribers and
operators which serve only high usage subscribers, adoption of below-cost MTC will create an
incentive for all operators to adopt the high user, urban-only business model. Below-cost MTC
provides disincentives to invest in network infrastructure or to serve customers who terminate a
high proportion of calls (such as may exist in rural areas, and for lower income customers). In a
country like India, with relatively low teledensity levels vis-à-vis the rest of the world, creating
an artificial disincentive to invest in new network infrastructure and expand mobile penetration
to rural and low income subscribers is bad economics, and bad public policy.
Further, providers that have invested in rural infrastructure and low usage subscribers
face a competitive disadvantage (created by below-cost wholesale pricing) that is completely
unrelated to the efficiency of their operations, and unrelated to achieving any reasonable public
20

Under competition economic profits are zero. Thus, if revenues decrease due to say an industry wide tax, a
competitive firm will be required to increase its prices to keep its profit at zero (or positive). See J. Hausman and J.
Wright, “Two Sided Markets with Substitution: Mobile Termination Revisited,” 2006. More generally for evidence
of this effect see Genakos and T. Valletti, “Testing the ‘Waterbed’ Effect in Mobile Telephony, 2008.
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policy goal. Indeed, if public policy suggests (either directly or indirectly) that new investment
in telecommunications infrastructure is laudable – then this artificial competitive disadvantage
in the retail market pushes providers away from the laudable result.
In telecommunications, in a market with limited penetration, such perverse incentives
can be particularly troublesome since they will retard infrastructure investments that may have
had large economic multiplier effects; i.e., the extent to which investment in
telecommunications infrastructure drives other economic activity in India, creating
disincentives to invest in telecommunications infrastructure has a multiplied detrimental effect
on the economy in total.
In sum, we expect producers and consumers will be worse off from adopting mobile
call termination prices based on “costs” which fail to make any contribution towards recovery
of network capital costs.

Excluding Capital Costs from Call Termination Rates is Unprecedented
We are unaware of any other jurisdiction that excludes capital costs from a calculation
of call termination rates. Therefore, the calculation of regulated call termination rates by a
process that excludes capital costs, does not produce a cost-based call termination rate, and is a
process which is (to the best of our knowledge), unprecedented
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1. My name is Jerry A. Hausman. I am MacDonald Professor of Economics at the
Massachusetts Institute of Technology (“MIT”) in Cambridge, Massachusetts. I received
an A.B. degree from Brown University and a B.Phil. and D.Phil. (Ph.D.) in Economics
from Oxford University where I was a Marshall Scholar. My academic and research
specialties are econometrics, the use of statistical models and techniques on economic data,
and microeconomics, the study of consumer behavior and the behavior of firms. I teach a
course in “Competition in Telecommunications” to graduate students in economics and
business at MIT. Issues in mobile telecommunications, including competitive and
technological developments in the industry, are among the primary topics covered in the
course.
2. In December 1985, I received the John Bates Clark Award of the American Economic
Association for the most “significant contributions to economics” by an economist under
forty years of age. I have also received the Frisch Medal of the Econometric Society for
the best paper in Econometrica over the previous 5 year period. I have received numerous
other academic and economic society awards. My curriculum vitae is attached as Exhibit
A.
3. I have conducted significant academic research regarding the economics of the
telecommunications industry. I have published a number of research papers in the area of
mobile telecommunications. These papers include “Valuation and the Effect of Regulation
on New Services in Telecommunications,” Brookings Papers on Economic Activity:
Microeconomics, 1997; “Mobile Telephone, New Products and the CPI,” Journal of
Business and Economics Statistics, 1999; “Economic Welfare and Telecommunications
Welfare: The E-Rate Policy for Universal Service Subsidies,” Yale Journal on Regulation,
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1999 “Efficiency Effects on the U.S. Economy from Wireless Taxation,” National Tax
Journal, 2000; “Competition in U.S. Telecommunications Services Four Years After the
1996 Act,” (with R. Crandall), in S. Peltzman and C. Winston, eds., Deregulation of
Network Industries (2000); and “From 2G to 3G: Wireless Competition for InternetRelated Services, R. Crandall and J. Alleman ed., Broadband, Brookings, 2002, . I also
wrote the chapter on “Mobile Telecommunications” for the Handbook of
Telecommunications Economics, 2002, edited by M. Cave et. al. In 2003, I gave the Shann
Memorial Lecture at the University of Western Australia, “Mobile, 3G, Broadband and
WiFi,” published in R. Cooper and G. Madden (eds.), Frontiers of Broadband, Electronic
and Mobile Commerce (2004). I have recently completed another paper on mobile
telecommunications, “Two Sided Markets with Substitution: Mobile Termination
Revisited,” (2006).
4. I have studied the mobile telecommunications industry since 1984. I have provided
declarations and testimony regarding mobile competition and regulation to state public
utility commissions and to the U.S. Federal Communications Commission (“FCC”) on a
number of occasions. I have testified before the FCC in en banc hearings where issues in
mobile competition were discussed. I have also provided testimony to the Australian
ACCC on mobile termination policy, to the New Zealand Commerce Commission on
mobile termination issues, to the Hong Kong Telecommunications Authority on regulation
of mobile telecommunications, and to the UK, German, Spanish, and Canadian
governments on issues of mobile telecommunications.
5. I have significant experience in regulation of both landline and mobile telecommunications.
I wrote the chapter on regulation for the international handbook of telecommunications:
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“Regulated Costs and Prices in Telecommunications,” in G. Madden ed. International
Handbook of Telecommunications, 2003. I have authored numerous papers on
telecommunications regulation: "The Effects of the Breakup of AT&T on Telephone
Penetration in the US," American Economic Review, 1993; "Efficient Local Exchange
Competition," Antitrust Bulletin, 1995; "State Regulation of Cellular Prices," Wireless
Communications Forum, 1995; Valuation and the Effect of Regulation on New Services in
Telecommunications,” "Taxation by Telecommunications Regulation," Tax Policy and the
Economy, 1998; “Regulation by TSLRIC: Economic Effects on Investment and
Innovation,” Multimedia Und Recht, 1999; also in J.G. Sidak, et. al. eds., Competition and
Regulation in Telecommunications, 2000; “A Consumer-Welfare Approach to the
Mandatory Unbundling of Telecommunications Networks,” Yale Law Journal, 1999;
“Residential Demand for Broadband Telecommunications and Consumer Access to
Unaffiliated Internet Content Providers”, Yale Journal on Regulation , 2001; “Cable
Modems and DSL: Broadband Internet Access for Residential Customers,” American
Economic Review, 2001; “Competition and Regulation for Internet-related Services”, in
Korea Institute for Industrial Economics and Trade, Industrial Competitiveness and
Competition Policy in the Era of Telecommunication Convergence. 2001; “The Effect of
Sunk Costs in Telecommunication Regulation,” in J. Alleman and E. Noam, eds, The New
Investment Theory of Real Options and its Implications for Telecommunications
Economics, 2002; “Competition and Regulation for Internet-related Services: Results of
Asymmetric Regulation”, R. Crandall and J. Alleman ed., Broadband, Brookings, 2002;
“Does Bell Company Entry into Long-Distance Telecommunications Benefit Consumers?,”
Antitrust Law Journal, 2002; “Why do the Poor and the Less-Educated Pay More for Long-
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Distance Calls?,” Topics in Economics Analysis and Policy, 2004; “Did Mandatory
Unbundling Achieve Its Purpose? Empirical Evidence from Five Countries,” Journal of
Competitive Law and Economics, 2005; “Are Regulators Forward-Looking? Copper Prices
and Telecommunications Networks,” FCC Communications Journal, 2009. I have a
forthcoming paper on the effects of regulation of telecommunications in the US:
“Telecommunications Regulation: Current Approaches with the End in Sight,” forthcoming
in N. Rose. ed., 2009.
6. When the US FCC adopted TELRIC based pricing in 1996, I submitted testimony
explaining how it should be done and the FCC asked me to make a presentation to their
staff and to the FCC Commissioners on the correct method to set regulated prices. I have
given similar advice on the proper method of regulation to the governments of the UK,
Australia, New Zealand, Canada, and Sri Lanka.
7. From 2002-2006 I was an Advisor to the China Ministry of Information on
Telecommunications Regulation. I advised the Chinese government on the correct
framework for cost-based regulation of landline telecommunications. I also advised on
mobile policy issues including adoption of 3G technology and the choice of calling-party
pays or receiving-party pays for mobile termination.
8. I have been invited to give talks regarding the wireless industry on many occasions all over
the world. I have also testified before the United States Congress and Administrative
Agencies of the Federal Government on issues involving the mobile telecommunications
industry. For example, in 1995, I testified on “Competition in Mobile Markets,” Testimony
before the U.S. House of Representatives, Committee on Commerce, October 12, 1995. In
2001 I testified on “Competition in Mobile Markets in Australia,” before the Australian
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Competition and Consumer Commission (“ACCC”). In 2006 I gave the keynote address to
the ACCC Conference on regulation in Australia.

A. Purpose of Declaration and Conclusions
9. Vodafone Essar Limited (VEL) has asked me to explain the economically correct method
that a regulatory authority should use to set interconnection usage charges. In particular
VEL has asked to review and comment on the Telecommunications Regulatory Authority
of India’s (TRAI’s) proposed approach.
10. When setting regulated interconnection usage charges the correct cost-based approach is to
use the framework of Forward-Looking Total Service Long Run Incremental Cost (LRIC).
This approach covers the minimum cost of providing the service given a long run
framework where capital is adjustable and the increment is the amount of service in
question. The regulated price should often be adjusted and often increased above LRIC to
take account of joint and common costs, sunk and irreversible investments, and
externalities.
11. I am unaware of any regulatory agency in a calling party pays (CPP) framework among
OECD countries that has not based interconnection charges on the LRIC framework. 1
Given the “long run” in LRIC the cost of capital must be included. I am unaware of any
leading regulatory authority that has not included the cost of capital in its regulated prices.
This consideration is especially important in mobile and landline telecommunications

1

In the US the FCC uses the closely associated TELRIC (total element long run incremental cost).
The only exception in the US of which I am aware is that for free dial-up internet calls the US FCC
adopted bill and keep because of problems of regulatory arbitrage. However, only the US, Canada,
and New Zealand have free dialup internet calls.
5

because of the large proportion of capital costs in the total costs of providing service and
because of the presence of networks in telecommunications provision.
12. The TRAI does not apply LRIC to calculate the mobile termination cost. Instead, it uses a
fully allocated cost (FAC) approach which is flawed because it does not include capital
costs. Correcting this mistake leads to an MTC of Rs. 0.41 instead of the incorrect Rs.
0.20, as calculated by the TRAI.
13. Once regulated prices have been set, telecommunications firms should be allowed to make
voluntary private arrangements such as “bill and keep” for the exchange of traffic between
networks. 2 However, it is a mistake for a regulatory agency to decree the use of bill and
keep because traffic amounts and service costs may well differ across competing firms.
Use of bill and keep will typically also lead to an economically inefficient outcome.

B. Economic Principles of LRIC Regulated Prices
14. Long run incremental cost (LRIC) is the approach to set regulated access prices used by
almost all regulatory agencies. The UK regulator Ofcom recently stated: “LRIC is widely
used as a regulatory costing technique, for example by other National Regulatory
Authorities in Europe and by the FCC in the USA … Ofcom continues to hold the view
that a LRIC methodology constitutes the most appropriate means of determining the
efficient levels for charges on mobile voice call termination services.” 3 LRIC is also used
by other regulatory bodies in Australia and New Zealand and when I was a

2

Under a “bill and keep” arrangement, each network provider agrees to terminate the traffic
originated by the other provider, without an explicit charge for such termination. Each provider
bills their customers originating the calls, and keeps that revenue.
3
See Ofcom, “Mobile call termination”, 27 March 2007, ¶ A5.2-5.3.
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telecommunications advisor to the Chinese government I recommended the used of LRIC,
a position which the government adopted.
15. I first explain the framework of LRIC regulation. I largely follow the approach I used in
my handbook chapter, “Regulated Costs and Prices in Telecommunications” in the
International Handbook of Telecommunications, 2003.
16. The typical approach to cost-based regulation in telecommunications is to use costs of
production to set prices that would be the result of a “competitive” situation. I begin with
the most simple model of costs-based regulation where only a single output service is
produced. The given regulated telecommunications service is produced by one or more
input factors which can be thought of as capital inputs, e.g. mobile towers and switching
systems and non-capitalized labor inputs, e.g. for maintenance of equipment. 4 No multiperiod capital goods are present in the initial simple model. I assume that marginal cost
remains constant as quantity increases but there is also a fixed cost of production. The cost
function of the single service can be written as:

C ( q, w) = F + wq

(1)

where F is the fixed cost, q is output quantity, and w is the constant marginal cost per unit
of output. A regulator might conclude that in a competitive, free entry situation price
would equal average cost, so that

4

In telecommunications, some portion of expenditures on labour are associated with the placement
of long-lived capital assets, and are these labor expenditures are generally capitalized with the
expenditure on the capital asset. Here, “labor” is a more simple variable input.
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p = (C / q ) = ( F / q ) + w.

(2)

Setting price equal to average cost seems to be the correct outcome, for a firm producing a
single service, if the regulated utility is to recover its costs so long as demand factors are
not taken into account, which is the usual situation when a regulated price is set based on
cost factor.
17. Note that in this simple single period model all fixed costs, F, (which is comprised of
capital costs and other fixed costs) and variable (operating) costs, wq, that vary with
quantity produced are captured in the price p. The correct way to think about the problem
is that the regulated firm “rents” the capital at the beginning of the period and uses it for
that period to produce the output q. The cost of this capital is the opportunity (interest) cost
plus the depreciation (expected change in market value caused by wear and tear on the
equipment and technological progress) of the capital used. In terms of its components, the
capital cost a equals:

a = (r + α + δ) k

(3)

where r is the rate of interest (i.e. the firm’s cost of money), α is the rate of technological
progress, δ is the rate of physical depreciation caused by wear and tear in the use of the
equipment, and k is the price of the capital good in question. 5 Note that the firm must

5

For a further discussion of the effect of technological progress and depreciation on the cost of
capital see e.g. J. Hausman, Valuation and the Effect of Regulation on New Services in
Telecommunications,” Brookings Papers on Economic Activity: Microeconomics, 1997, p. 32,
equation (9) and J.J. Laffont and J. Tirole, Competition in Telecommunications, MIT Press,
8

recover its capital costs in the regulatory set price, just as it must recover its operating costs
in the regulatory set price. Otherwise, the firm will lose money. Thus, capital is an input
of production whose cost must be recovered in competition similar to other inputs such as
labor. 6
18. Of course, most firms own their own capital, but equation (3) still determines the capital
cost in setting a regulated price. Suppose the firm continues to provide a single service and
buys the capital good and uses it over many periods until it is replaced. The capital cost
along with other fixed costs and variable cost determine the cost in each period where
equation (3) determines the capital cost. Thus, in considering the “long run” in LRIC, the
capital costs contribute to the overall cost, where the capital cost arises from buying the
capital goods to produce the service and their yearly cost follows from equation (3). In the
“long run” all capital is mobile so it must be paid for. If capital costs are not included in the
cost base, the firm will not cover its cost of producing the service in the long run. 7 This
consideration is especially important in mobile and landline telecommunications because of
the large proportion of capital costs in the total costs of providing service because of the
presence of networks in telecommunications provision. 8 . This consideration is of
particularly relevance to India which is about to start investment in 3G which will require
Cambridge, MA, 2000, p. 152. The authors state that this capital cost plus operating costs
determines the equilibrium access price.
6
Ofcom, op. cit., A5.20, in determining the MTR in the UK uses a “cost module” which estimates
“network costs based on asset costs (both capital and operating) and a projected network
deployment.”
7
In the short run, as opposed to the long run, investment costs are already incurred and much of
the investment is a sunk cost. However, in the long run investment is not sunk so the cost of
capital must be taken into account.
8
The UK regulator Ofcom estimates that in mobile service in 2005 (latest year of data) that
operating costs are only 8.7% of overall aggregate costs which emphasizes the importance of the
recovery of capital costs along with other fixed costs. See Ofcom, “Mobile call termination”, 27
March 2007, ¶ A12.30.
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significant investment expenditure in capital equipment. Since the goal of regulation is to
mimic the result of a competitive situation, the firm must recover its cost in a competitive
situation or it will exit the industry.
19. I now consider the role of joint production of two or more services and common costs. I
consider a regulated firm which produces two services; say outgoing calls and incoming
calls. In terms of the cost function I will again assume constant marginal costs for each
output:

C ( q1 , q 2 ; w1 , w2 ) = F1 + w1 q1 + F2 + w2 q 2 + G

(4)

where F1 is the fixed cost of producing service 1, in the sense if service 1 were not
produced this fixed cost would equal zero. F2 has the same role for the second service. The
common cost G arises when two (or more) services arise from a joint production process,
but some of the cost is incremental to neither product. The term “fixed and common costs”
arises often in discussion of regulated costs and prices because of the common occurrence
of this type of cost. Note that in equation (4) the fixed cost G cannot be uniquely assigned
to either output. The LRIC of producing service 1 is computed as:

LRIC1 = F1 + w1q1

(5)
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where the cost of capital enters as before and the size of the increment is the entire quantity
of service 1 produced, hence the name “Total Service” LRIC (TSLRIC) or “Total Element”
LRIC (TELRIC) is often used alongside LRIC. 9
20. Note that in equation (4) the fixed cost G cannot be uniquely assigned to either output. An
example would be a head office and general corporate management (e.g. finance, legal,
HR, etc) which cannot be uniquely assign to either incoming calls or outgoing calls. That
is, if either q1 = 0 so there were no outgoing calls, but only incoming calls, the cost of G
would continue to exist since head office and general corporate management would still be
required. Similarly, if there were no incoming calls so q2 = 0 G would still be needed for
outgoing calls. Thus, the common cost G is required by both services. As such, LRIC, as
defined in equation (5) above disregards the common costs G, which the firm must, in
some way, recover.
21. Now setting the regulated price of each service equal to “average cost” requires some
caution, and some explanation. Indeed, the measure of average costs shown in equation (2)
cannot be applied; the resulting prices would preclude the firm from covering all its costs
(i.e., precludes recovery of common costs G). Consider what occurs if the common costs G
are ignored, the regulated price per unit for the first service, would then be set as:

p1 = (LRIC1)/q1 = (F1/q1) + w1

(6)

9

See J.J. Laffont and J. Tirole, Competition in Telecommunications, MIT Press, Cambridge, MA,
2000, p. 105 who state: We thus conclude that what the wholesale price [access charge] should,
like the incumbent’s retail prices, participate in the coverage of the network’s fixed costs.”
11

And the price of the second service, p2, is set in a similar manner by LRIC2. However, the
sum of the revenues from the two services is below the total cost of the two services:

p1q1+p2q2 < C (q1 , q 2 ; w1 , w2 ) = F1 + w1q1 + F2 + w2 q 2 + G (7)

because a pure LRIC determined price does not include the common costs G. The firm
would not cover its costs under this application of LRIC because common costs are not
included in the regulated unit price.
22. Here regulators typically choose to use an allocation of the fixed cost G to each service.
The FCC stated: “We conclude that, under a TELRIC methodology, incumbent LECs'
prices for interconnection and unbundled network elements shall recover the forwardlooking costs directly attributable to the specified element, as well as a reasonable
allocation of forward-looking common costs.” 10 The FCC further stated: “We conclude
that forward-looking common costs shall be allocated among elements and services in a
reasonable manner, consistent with the pro-competitive goals of the 1996 Act.” 11 Thus, the
FCC stated that all direct cost, including capital costs should be included, as well as a share
of joint and common costs. Similarly, the UK regulator Ofcom in setting the MTR in its
most recent 2007 review includes an allocation of common costs in the MTR in addition to
the LRIC cost. 12

10

FCC: “Local Competition First Report and Order”, CC Docket 96-98, August 1996, ¶682.
Ibid., ¶696
12
See Ofcom, “Mobile call termination”, 27 March 2007, ¶ A15.1-A15.4. Common costs include
administrative costs in terms of general overheads, and customer acquisition, retention and service
costs.
11
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23. A recent study of the markup to LRIC costs to account for common costs found a median
markup of 15%. 13 Thus, the amount of common costs is significant so a markup to LRIC
should be used.
24. The conclusion of my economic analysis is that the mobile termination charge (MTC)
should be based on LRIC such that all long run incremental costs, including the capital
costs, should be included in the calculation of LRIC. An allowance in the MTC should
also be made to cover part of the common costs of providing mobile service. The need for
recovery of common costs occurs regardless of the method one might employ to estimate
the costs of mobile call termination. Therefore, regardless of whether one employs
estimates from a bottoms up, engineering economic model, or a top-down accounting
model, whether a form of incremental cost or a type of fully allocated cost – common costs
must still be recovered.

13

B. Palmer and P. Hollinger, “Key Cost Concepts and Methodologies Used to Price Unbundled
Network Elements in the United States”, 27 August 2007, ¶19. Canada also uses a markup for
common costs of 15%.
13

C. Welfare effect of setting MTC below cost
25. Regulated prices in turn have important effects on competition, economic efficiency, and
consumer welfare. 14 In competitive markets demand elasticities are an important
component of pricing decisions in a multi-product situation. Instead of using inherently
arbitrary allocation procedures, regulators could improve the outcome of the regulatory
process either by taking account of demand and competitive conditions. I will return to this
point below.
26. Many regulators, e.g. Ofcom in the UK and in both Australia and New Zealand, have
adopted the regulatory position that regulatory error in setting prices too low typically
causes a greater loss to economic efficiency and consumer welfare which is significantly
greater that regulatory error in setting prices too high. This outcome occurs because if
regulated prices are set too low insufficient investment will typically occur. With
insufficient investment consumers are unable to purchase services they would otherwise
buy which leads to a large loss in consumer welfare and economic efficiency. 15 This
outcome would occur if the regulated price does not permit recovery of efficiency costs
that arise in a LRIC framework. Thus, regulators attempt to err on the high side (but not
too high) to guard against the effects of regulatory error.
27. The loss to economic efficiency and to consumer welfare from regulated prices that cause
under-recovery of efficient costs for regulated services seems potentially extremely high in
India where the outcome would be delayed investment in mobile services in rural India.
14

Economic efficiency is the effect on consumers and producers; i.e., the sum of producer and
consumer surplus.
15
For estimation of consumer welfare loss in telecommunications caused by incorrect regulation
see J. Hausman, “Valuation and the Effect of Regulation on New Services in
Telecommunications,” Brookings Papers on Economic Activity: Microeconomics, 1997.
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Since fixed line penetration is very low in India, the spread of mobile to rural areas will
increase communications to a significant degree.
28. Using the Average Revenue per User (ARPU) of approximately Rs. 3,000 per year (Rs.
250 per month) and the price elasticity estimated by Kathuria et. al. I estimate the lower
bound to the gain in consumer welfare to be to be approximately Rs. 781 per year for each
new mobile subscriber. 16 The calculation of this amount arises from using the estimated
price elasticity to determine the “virtual price”, i.e. the price which would set demand equal
to zero. I then take the difference between the virtual price and actual price to calculate the
gain in consumer welfare since the consumer realize the cost savings by not having to pay
the virtual price. This amount equals approximately 1.25% of an average Indian’s income
so that it is a significant amount. 17 For example, for 10 million additional mobile
subscribers the consumer welfare gain is Rs. 7,810 million per year. While lower income
subscribers have lower ARPUs so that the absolute gain in consumer welfare would be less
for them, their average incomes are also lower so the percentage increase in consumer
welfare for lower income consumers will be higher than for high income consumers since
lower income consumers spend a greater percentage of their income on mobile service.

16

At current exchange rates this amount is about $17.00. See J. Hausman, “Sources of Bias and
Solutions to Bias in the CPI”, Journal of Economic Perspectives, 17, 2003 for a discussion of this
approach and how the calculation is done. Note that this estimate of the gain in consumer welfare
is a lower bound estimate. I use an estimate price elasticity for India from R. Kathuria, M. Uppal,
and Mamta, “An econometric analysis of the impact of mobile,” p. 17, in Vodafone, The Policy
Paper Series, January 2009.
17
See R Kathuria, op. cit., p. 9, for an estimate of average income.
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D. Analysis of Bill and Keep as a Possible Policy Outcome
29. Lastly, I turn to the question of whether “bill and keep” (B&K) should be the outcome in a
CPP framework. I am unaware that the regulated MTC has been set to zero, which is the
B&K outcome, in any advanced regulatory setting, e.g. the UK, Australia, New Zealand,
and the other EU countries that apply a CPP regulated framework. Under certain economic
conditions, e.g. balanced traffic, carriers may find it in their best interests to voluntarily
adopt a reciprocal B&K outcome, but unless a massive regulatory failure occurs regulators
should continue to use cost based pricing. 18 That is, regulation should not stop carriers
from privately agreeing on a B&K reciprocal agreement, but regulation should not adopt
B&K as a policy outcome.
30. One key implication of mandatory B&K is that it provides an incentive for providers to
acquire subscribers that originate a high proportion of calls, and avoid customers that
terminate a high proportion of calls. Without an MTC, costs and revenues are misaligned;
a customer that only terminates calls causes the network provider to incur costs, but to
receive no revenue from calls. This outcome incorrectly reduces the incentive for network
providers to invest in rural areas, or other areas in which customers will be likely to
terminate a high proportion of calls. Correct economic incentives require that costs, and
revenues, are aligned.
31. In India where the mobile industry is highly competitive with among the lowest mobile
calling prices in the world, the adoption of B&K would be a significant policy mistake. It is
18

A massive regulatory failure occurred for dialup internet access in the US where the price to the
calling party was free. The FCC adopted B&K to stop the distortion of “call sinks” from occurring
where terminating networks paid people to keep connected so they could charge the originating
network increased terminating fees. The FCC stopped this distortion by adopting B&K for dialup
internet calls. However, note this distortion was caused by setting the price of dialup internet calls
to zero which created the massive regulatory distortion.
16

likely that the introduction of B&K will distort infrastructure investment and promote
business models which limit investment to major urban areas and promote massive
increases in usage. This outcome may be beneficial to urban residents, but will do little to
encourage mobile operators to invest in expanding network coverage or to assist low
volume users to adopt mobile phones. I explain why below.
32. Let’s assume there are two broad customers segments: high usage subscribers who make
more calls than they receive; and low usage subscribers who typically receive more calls
than they make. The ARPU of high volume subscribers may increase under a B&K
arrangement because MTC is seen as a cost and there is no additional investment needed to
service them. As I understand it, the policy focus of the Indian Government is to promote
rural coverage and penetration and reduce the digital divide between urban and rural
subscriber.
33. Under competition if mobile companies did not receive an MTC, they would receive lower
ARPU and would be forced to increase their mobile subscription and calling prices to cover
their costs, or introduce charges to receive calls, for the low usage customer segment. 19
34. Indeed, the network costs of mobile companies that have a large proportion of low usage
subscribers would likely increase because the number of inbound calls would increase
since the call costs for high usage subscribers are likely to fall (because MTC is a cost for
this segment) – we would also expect call quality of service to decline as the network
becomes congested due to extra incoming traffic.
19

Under competition economic profits are zero. Thus, if revenues decrease due to say an industry
wide tax, a competitive firm will be required to increase its prices to keep its profit at zero (or
positive). I found evidence of this (waterbed) effect in the UK when Ofcom decreased MTR
prices. See J. Hausman and J. Wright, “Two Sided Markets with Substitution: Mobile Termination
Revisited,” 2006. More generally for evidence of this effect see Genakos and T. Valletti, “Testing
the ‘Waterbed’ Effect in Mobile Telephony, 2008.
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35. However, the ability of a mobile company to rebalance retail prices to offset termination
loss would be constrained by mobile companies that have a large proportion of high usage
customer.
36. If the industry is segmented between operators which serve rural and low usage subscribers
and operators which serve only urban areas and focus on high usage subscribers, adoption
of B&K (or below cost MTC) will create an incentive for all operators to adopt the high
user, urban-only business model. As a result, operators are likely to forgo mass rural
investment and focus on providing services to urban subscribers.
37. Using the observed mobile diffusion trends from other markets, there is a high probability
that the future growth in Indian penetration is likely to come from subscribers whose
ARPU contains a significant component of incoming revenue. In addition, these additional
subscribers are also likely to need significant investments in mobile coverage in order for
the mobile operators to be able to offer services. It is likely, therefore, that sustaining
ARPUs would be important in making further coverage investment a viable option for
mobile operators.
38. Given the estimated high economic benefits to mobile in India and other less developed
countries, this decrease in mobile penetration would lead to significantly decrease
economic efficiency and consumer welfare. 20 Thus, adoption of a B&K policy in India
would be a regulatory mistake of the highest order.
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For an estimate of economic efficiency gains in China see J. Hausman, “Mobile, 3G, Broadband
and WiFi,” published in R. Cooper and G. Madden (eds.), Frontiers of Broadband, Electronic and
Mobile Commerce (2004). For estimates for India, see R. Kathuria, op. cit. Numerous studies
have found significant economic efficiency gains from the use of mobile telephone in India.
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