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CHAPTER I

INTRODUCTION

1.1 Motivation for the study

Telecommunication provides for electronic point-to-point communication needs
among groups of people or machines. As a part of communication sector,
telecommunication comes under Union List of the Indian Constitution. Hence, all
policies and programmes relating to 1t are economy wide policies and
programmes. In the pre-reform years, telecommunication services in India were
under the departmental provisioning (Government monopoly} and the prices were
not market determined. A historically determined mix of policy and profit
objectives was used to justity a set of telecom prices (Braunstein, 2003) with
virtually no consumer choice. The only option available to the subscribers was to
use the service at whatever price it was offered. Even when there was a
connection, in many cases the provisioning of telecommunication services were
limited to just one connection of low quality, with the waiting time for new
connections ranging from seven to eight years and access charges (the charge paid
for getting connected to the telecom network) and long distance tariffs being
highest in the world (Dossani et al, 2003). The Government’s priority towards the
telecommunication sector during the pre-reform years was very low. This was
evident in the Approach Paper to the Sixth Plan, which stated, “The primary need
of the people is food, water and shelter. Telephone development can wait. In place
of doing any good, development in the telecommunications infrastructure has
tended to intensify the migration of population from rural to urban arcas. There is
need to curh growth of telecommunication infrastructure, particularly in the urban

area” [quoted in Dossani, (2003) p. 30].



Even the VII plan (1985-1990) had only a plan outlay of 3.6 per cent for
communication sector, which was the highest among all plan allocations in the
pre-reform years. Nevertheless, the Eighth Plun had witnessed a sustained high
growth 1n the provisioning of basic telecom services. The demand has far
exceeded supply resulting in large unmet demand. The incumbent Department of
Telecommunication (DOT) was unable to introduce any of the new services for
want of fund. During this period. public sector investment for expansion of
telecom network for the basic service was financed by mternal resources and
market borrowings. The budgetary support constitutes less than one per cent of

the total plan outlay.

In 1991 the Government of India introduced the new economic policy
with an aim to improve India’s competitiveness in the global market, inducing
rapid growth of export, attracting foreign dircct investment and stimulating
domestic investment. It was realised that telecommunication services were
bottlenecks in the economy. By then the importance of adequate provisioning of
telecommunication services and the 1mplicattons of non-availability of new
services hike Facsimile and Xerox (FAX), mobile telephony, radio-paging etc. on

economic development were well understood by the policy makers and planners,

Accordingly, the post reform years (i.e. since 1991) have witnessed an
increase in plan outlay to the communication sector. In fact the sector has
attracted 5.8 and 5.5 per cent of total plan outlay in eighth and ninth five-year
plan, respectively. However, the Government realised that the internal resource
alone would be grossly inadequate to meet with the increased requirements. In
order to deal with the scarcity of telecom services, and pauctty of fund faced by
the incumbent monopoly and to facilitate economic growth, a scries of policy

initiatives  were undertaken affecting the provisioning and  pricing  of



telecommunication  services. These policies include liberalisation (i.e.
corporatisation and deregulation of service delivery and prices) and privatisation
(i.e. unfolding the varnous sub-sector of the telecommunication scrvices to the
private players), Government’'s decisions of becoming a member of General
Agreements on Trade in Services (GATS) under World Trade Organisation
(WTQO) and creation of Telecom Regulatory Authonty of India (TRAID) as an
independent authority to regulate the telecom sector. It 1s argued that in terms of
timing and sequencing of reform the establishment of an independent regulator
should have preceded the privatisation process. Wallsten (2001) explores the
effects of privatization, competition and regulation on telecommunications
performance in 30 African and Latin American countries from 1984 through 1997
and found that privatization combined with an independent regulator is positively
correlated with telecom performance measures. In addition, Wallsten (2003)
found that countries that established regulatory authorities prior to privatization
experienced increased telecom investment and telephone penetration as compared
to countries that did not. He also observed that investors paid more for telecom
firms in countries that established a regulator prior to privatisation. In the case of
India as well, the winning bidders for the cellular service realised that their bids
would have been more realistic if a regulatory agency had existed at that time,
since the regulator would have been a source of scarce information on the
potential of the Indian telecommunication market (Verma, 2003). After initiation
of the privatisation process, an urgent need was felt to control the fiercely feuding
basic telecom operators, the greatly agitated Global System for Mobile (GSM)
cellular service providers and to resolve the new challenges posed by the
emerging Wireless in Local Loop (WLL) services and to settle the disputes
among them. The regulator’s initiative such as tariff rebalancing for the basic
service, estimation of the cost of various unbundled network elements, 1ssuing a

regulation on interconnections, fixation of interconnection user charges with the



provision of access deficit charges (ADC), developing a national numbering plan
(NNP), fixation of the parameters for the quality of services, funding of universal
service obligations (USO) and introduction of unified licensing scheme have
brought about remarkable changes in the provisioning of telecommunication
services. In addition, the New Telecom Policy 1999 (NTP-1999) was announced
to provide a broad framework for the future provisioning of telecommunication
services to be achieved in India. NTP-1999 was prepared keeping in view (i) the
unfulfilled objectives of NTP-1994 and, (i) the recent developments in the
telecommunication and 1nformation technology (IT), consumer electronics and

worldwide media industry.

Government slowly withdrew from administering the provisioning of
telecom services and reduced its role to monitoring it by designing appropriate
policies and programmes. Private sector participation and the resultant emergence
of competition has been seen as the most expedient and reliable way of making
high quality service available (provisioning that has distributive implications)
through modern technology at a reduced price (pricing that has efficiency
implications). The above policy changes have implications for nature and extent
of provisioning and pricing of telecommunication services. At the same time, all
the consumers of telecom services are affected by these changes in the supply side
of the services. Moreover, these changes have implications for cconomic growth
of India through its contribution to GDP in the manufacturing and service sectors.
Thus, the policy regarding provisioning and pricing of telecommunication
services and its implementations assume special significance during the post-
reform years and a systematic economic analysis of the policy changes and their
impact on the supply of and demand for telecommunication services is a policy

imperative as well as the basic motivation for the study.



1.2 Review oOf Literature

Reforms for provisioning and pricing of telecommunication services raise several
analyucal, empirical and policy issues. These issues include the following: (i)
What is the nature and extent of reforms for the provisioning and pricing of
telecommunication services? (i1) What impact do such policy changes have on
India’s economic development and how such changes can be determined in
empirical terms? (1) What have been the welfare implications ot such policy
changes on the consumers/subscribers of telecom services? (iv) Are there
subsidies or cross subsidies in the provisioning of these services? H so, how have
they changed through the reform years? (v) How does DOT plan to achieve the
universal access facility and higher tele-density in a competitive environment?
(vi) Do the policy changes help India to catch up with the global telecom service
standards in terms of tele-density and quality of service? {vi1) What ure the norms
to fix and regulate the market pricing of telecommunication services given the

heterogeneity of consumers?

In order to find a plausible answer to the above research issues and to
identify the research gaps, a review of the existing literature in India and outside
is presented below by the role of telecommunication in economic development,
theoretical principles and  empirical measurement of cross subsidy in
telecommunication services, and studies on demand for telecommunication

sServices.

1.2.1 Telecommunication and Economic Development

Telecommunication is one of the important infrastructures of the economy. It

serves a variely of economic wants by providing access to markets previously



barred physically by distance and costs, generating economic savings and
increascd productivity for houschold, farms and government through substitution
of telephone usage for more expensive form of communication such as travel;
improving market efticiency and competitiveness for business and firms through
better information flow on prices, products, and attributes; and increasing
business efficicncy and profitability in the areas of client/customer relations,
ordering, stock control, improved distribution channels, and the Hike (Kayani and
Dymond, 1997). In the process of globahsation and liberalisation, information as
a prerequisite  for  production  process 1s gaining importance.  Improved
communication s vital  for productivity in economic activities such as
constructions. transport, trade and commerce, o mention a few. Being the
backbone of informuation cconomy, telecommunication reduces transaction costs.
Norton (1992} found that the links between transaction costs, telecommuntcation
and cconomic growth stem from two facts. First, there is a lack of readily
available information in developing countries. This would result in 1nability to
make and implement  decisions.  The  presence  of  a  well-developed
teleccommunication infrastructure 1s a necessary condition to overcome this
difficulty. Sccond is the existence of an inverse relationship between the
transaction cost and output rate. Quiput rate increases with the fall in transaction

cost while telecommunication infrastructure helps in reducing trunsaction cost.

One can think of various alternative methods to evaluate the impact of
telecommunication services on economic growth. These methods can be broadly
classified under “Macro-Economic  Approach” and  “General Equilibrium
Framework™. Existing studies focus on the macroeconomic approach by
describing how the country-specific growth variables (e.g. growth rate of GDP)
influence or are influenced by sector specific telecom vanables (for instance,

growth rate of direct exchange lines). Studies on estimation of impact of



telecommunication on national income are only a few and include Norton (1992),
Rolter and Waverman (2001), Torero er af (2005) and Datta and Agrawal (2004).
These  empinical  studies  focus  on  two-way relationship  between
telecommunication and economic growth. That is, increase in economic growth
depends on the telecommunication infrastructure and services, whereas increase

in the telecommunication services may depend on increase in economic growth.

Norton (1992) observed that the existence of telephone stock reduces the
transaction cost, as outpul raises when the tnfrastructure is present. Using the data
ot 47 countries for the period 1957-1977, he estimated the effects of the average
stock of telephones on the mean annual growth rate of domestic/national product
after controlling for the stock of telephone in 1957 (telephone population in 1957)
and a number of  macro economic variables along with the average telephone
population for the period of study. He found that average stock generates
powerful diagnostics. By examining the performance of telephone stock of 1957
and average telephone population he concluded that the relationship between
telecommunication and rate of growth of GDP 1s not clearly due to reverse
causality. Hence, the existence of telephone stock reduces the transaction cost as
output rises. This interpretation is plausible as the coefficient for the initial stock
of telecommunication as well as the average telephone population turns out to be
positive and significant. This implies that countries with larger initial stock of
telecommunication grow faster than the countries with low itial stock of
telecommunication capital. The presence of telecommunication variable makes
the negative value of coefficient for income per capita stronger and more robust
supporting the convergence hypothesis. The negative value 1s expected for the
coefficient of income per capita because countries with a lower output per capita

should grow faster as a result of technology diffusion to less developed countries.



Roller and Waverman (2001) used cross-country panel data that consist of
21 OECD countries over 20 years (1970-1990) to examine the impact of
telecommunication on economic growth. Their fixed effect model under a
simultaneous equation framework endogenises the telecommunication sector by
specifying a micro model of demand and supply and jointly estimates the macro
production equation. Their data set consisted of both economic variables relating
to countries charactenstics and characteristics relating to telecommunication
development. Given that the OECD has grown at around 1.96 per cent, their fixed
effect model shows that one-third (0.59 per cent) of the growth can be attributed
to the telecommunication investment. According to their estimate allowing for
fixed effect, the tele density elasucity 1s found to be 0.045. A Telecom Penetration
(TP) above 40 per cent has significant growth impact. Such a rate of TP
corresponds to Universal Service with roughly 2 to 2.5 people per household. The
critical mass corresponds to 40 percent TP rate. Such a TP rate exists in most of
the OECD countries. Those countries that are above the critical mass would have
a higher growth ratc whercas others would grow much slower. Hence, they
conclude that convergence in telecommunication intrastructure would offset the

divergence in economic performance.

Even after controlling for the country-specific fixed eifects, the study
conducted by Roller and Waverman (2001) shows a strong causal relation
between telecommunications infrastructure and economic growth in OECD
countries. However, it is possible that their results were driven by the non-
stationary nature of certain variables such as GDP, the invesunent in
telecommunication infrastructure and the non-residential capital stock net of

telecommunication capital.



Applying a tframework and a specification as close as possible to that of
Roller and Waverman (2001), Torero et al (2005) estimated a four-equation
model with first difference of the variables in order to correct for the unit root
problem. They found that a one per cent increase in the TP results in a (.03 per
cent incrcase in GDP for 95 countrics. With the primary aim of examining
whether the idea ot critical mass s valid for a large sample of nations, they
assembled a data set that includes data on 113 countries over the time period
1980-200¢). They found that for poor countries, where a critical mass of
telecommunication does not exist (with the mean TP rate of 0.58 per cent), a
marginual increase n the TP rate would not initiate economic growth. For high
middle-income countries for TP level of 5 o |1 per cent, telecommunication
infrastructure has a positive and statistically significant impact on aggregate
output. For the 20 countries in this group, they found that one per cent increase in
the TP would result in a 0.064 per cent increase in the GDP. On the other hand,
for 26 countries in the group of OECD and other high-income countries a one per
cent increase in TP would result in only 0.015 per cent increase in GDP. These
countries have a TP rate of about 30 per cent. Hence, they concluded that for this

group of countries the growth effect is negligible.

Datta and Agarwal (2004) also investigated the long run relationship
between Telecommunication infrastructure and economic growth for OECD
countries. Their study employs a4 dynamic panel data model for a sample of 22
OECD countries for the period 1980-1992. They also found a statistically
significant and positively correlated impact of telecommunication variable on the
growth in real GDP. Their results were found to be robust even after controlling
for investment, government consumption, population growth, and openness, past
level of GDP and lagged growth. Their results further indicated that the

telecommunication investment was subject to diminishing returns indicating a



higher gain for countries from investment in telecom infrastructure at an earlier

stage of development.

Narayana (2005) provides a framework to estimate the contnibution of
Information and Communication Technology (ICT) on national and state income
accounts for economies characterised by federal, open and mixed economy
structure. This study distinguishes the contribution of ICT sector to economic
development by manufacturing and service activities in Karnataka state. The
estimation result shows that ICT services have a remarkable share in the ICT
sector’s contribution to national and state income in India during 1993-94 to
2001-02. In its empirical model, the study has used total number of metered
telephone calls by telecom districts as a proxy for total usage demand for ICT
services and its determinants are esiimated with respect to changes in per capita
income, teledensity, and share of tertiary sector in State income. The results of the
chosen model (i.e. log.linear fixed effects model) indicate that the changes in per
capita income, teledensity, and share of tertiary sector in State income are the

sources of growth of ICT services.

Thus, all the above studies investigating the impact of telecommunications
on economic growth have used a macro economic framework and found positive
impact of the presence of a well-developed telecommunications infrastructure in

determining economic growth.
1.2.2 Pricing and Cross-subsidies in Telecom Services
Telecommunication services worldwide have been generally considered to be an

essential public utility service. Hence, the nature of its pricing has been public

pricing which may deviate from prices that market determines. Such public
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pricing may have some higher order value judgment as formally expressed by
social welfare functions. Bos (1986) has summarised the literature on public
sector pricing wherein he has discussed normative as well as the positive aspect of
public pricing. He has derived several important normative pricing rules from his
review of pricing policies for welfare maximisation. In fact normative pricing
rutes such as marginal cost pricing and Ramsay pricing have actually been applied
in the context of public pricing. Cross subsidy has been used as an instrument in
achicving certain weltare objectives. So tar as the positive aspect of public pricing
Is concerned, 1ts prime objective 1s to maximse certain kind of managernal or
political objective such as winning votes, maximising budget, minimising price
indices and so on. Though the pricing rules of this positive type cannot be
justified by means of higher-order value judgments, they do provide a good basis

for an analytical investigation of actual public pricing policies.

Faulhaber (1975) has discussed various dimensions of cross subsidy,
which is oriented towards the theoretical 1ssues of the existence of cross subsidy
than towards empirical measurement of their extent whenever they are present.
Following Faulhaber, a subset of output 1s neither the source nor the destination of
cross subsidy if it generates revenue that is less than its standalone cost and more
than its incremental cost. Symbolically:

Rigp)=py; < ¢ (q))
Where, p; & g, are the price per unit of i™ goods and the quantity of j[h goods,
respectively and ¢ (q,) is the standalone cost of subset j. In a subsidy free
allocation however, no subset of output yields less revenue than its incremental

COSls.

Pidi 2 c(q)-C((n-j)

Where, c(q)-c(qn-j) is the incremental cost of producing subset j.
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A subset j is said to be the origin of cross subsidy if a firm serving j alone at price

p; makes a positive producer surplus. Symbolically,

qpi-clg) >0

The desirable equilibrium is in the core of the game satisfying both
individual rationality and group rationality. The core of the cost allocation game
may be empty so that there may not be any subsidy-free price. It is also possible
that there may be many subsidy-free price vectors and choosing among them

might be a problem.

The cost concepts developed by Faulhaber (1975) although theoretically
attractive may not be estimable for want of data that are sometime not observable,
(Curien, 1991). For nstance, 1t may be difficult to conceptualise the standalone
cost of access without usage or vice verse. In addition, the cost function is often
poorly estimated at points far from the current conditions of production, so that
the stand alone cost C(q)) for at least some subset j are difficult to determine.
Moreover, the cross subsidies do not add up to zero and cannot be considered as

Cross payments in zero sum game between groups of users.

As a result of above limitations, alternative concepts and methods such as
revenue trade-off approach, which are not strictly related to the theoretical notion
of cross subsidy, is gaining popularity among the telecommunications regulators
and companies. Applying revenue trade-off in terms of cost per dollar of revenue
in case of Bell Canada and British Columbia telecom for the year 1986, Curien
(1991) showed that access is the major destination of cross subsidy, the source

being monopoly services like trunk and, to a lesser extent, local call. Moreover,
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the study found competitive activities such as network and terminal to be neither
source nor destination of any significant trade-off. Curien’s analysis of the trade-
off in France telecom for 1984 found the following: (a) Rural arcas benefited
from a global trade-off of FF. 6.8 billion, the sources of which are large cities (FF.
5.6 billion} and, to a lesser extent, medium size cities (FF. 1.2 billion);
{b) Service industries (FF. 6.4 billion) and manufacturing industries (FF. 2.1
billion) are identified as the major source of subsidy. On the other hand,
households (FF. 6.5 bilhon). second dwelhngs (FF. 0.8 billion), professionals (FF.
(0.7 billion) and coin telephones (FF. ().05 billion) are the major beneficiaries from
the trade off; and (c) Traffic as a whole pays for access up to FF. 26 billion; the
contribution of trunk traffic is FF. 19.5 bhillion and that of local tratfic FF. 6.5
billion only, so that trunk traffic pays to local traftic a subsidy of FF.13 billion. In
short, Curien’s analysis identified rural areas as beneficiaries from a global trade-
off - the source being large cities and, to a lesser extent, medium size cities.
Moreover, households, second dwellings, professionals, coin telephones and
overall access are the major beneficiaries from the trade off while the source is

service industries and manufacturing industries.

Kaserman et al (1990} examine the theoretical and empirical support for
the belief that the traditional system of cross-subsidizing the local rate by long
distance has served to promote the goal of universal service. They found that the
cross-subsidization mechanism bears no causal relationship to the policy goal of
universal service. Instead, both subsidy levels and subscription rates appear to be
determined by other economic variables, such as those suggested by the economic

theory of regulation.

The major problem that comes across while subsidising is to idenufy the

low-income recipient of subsidies and high-income donor. No serious attempt has
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been made to identify these groups for subsidising the telephone services. Rather,
in order to keep the access of telecommumication services affordable, the rental
and the local call charges are subsidised by the long distance calls. Perhaps, this
policy led Manikutty (1999} 1o assume that fong distance (ST and 1SD) calls are
basically made by the richer section of society and need to be charged heavily in
order to cross subsidise the local calls and to keep the connection charges low.
The Expert Committee on the Commerciahsation of Infrastructure Projects [GOI
{1996)] headed by Ruakesh Mohan pointed out that the long distance tariff has
been used as an instrument of cross subsidisation of telecommunication services
in rural areas and in areas where it 1s financially unviable. According to the
Committee’s report, this has helped the Government in its programme of
expansion of telecommunication services to the economically backward areas and
the integration of rurad telecom mn the national stream. In fact, while summarising
issues relating to cross subsidy 1n the provisioning of telecommunication services

in India. the Committee’s report has brought out the following points:

a) The cross subsidy between local calls, national long distance and
international calls in effect translate into cross substdy between
business and residential customers in any exchange area.

b) On an average, 70-75 per cent of the revenue from an exchange area is
generated by 20 per cent of the subscribers constituting the highest
paying bracket.

¢) Urban areas highly subsidised rural areas throughout as the cost of
producing a rural line is much higher than that of an urban line.

d) The tariff structure for basic services in India was the same for
commercial and non-residential subscribers. The then tartff structure,

though not desirable, was still manageable as long as cross
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subsidisation 1s contained within the jurisdiction of a single operator
1.e. DOT.

e) Recommended for a more cost oriented tariff structure and prescribed
for a detailed taniff rebalancing exercise in order to provide better rates
to the bulk users and at the same time, o provide transparent subsidies

to the rural and less profitable areas.

The use of implicit cross subsidy makes entry into many local markets
untenable because prices were held below cost by regulatory fiat (Rosston and
Wimmer, 2003). This might be an important rcason for the slow growth of the
prnivate operators, before the long distance calls were opencd up. It is only
recently the inter circle long distance calls (since |13th August 2000), followed by
the international long distance calls (since 3ist March 2002) have been opened up
to competition. In a mulu operator environment the provisioning of
interconnection facility between various providers of telecommunication services
assumes a special significance because it ensures that subscribers of a particular
telecom service provider can be accessed by the subscribers of any other provider
of telecommunication services. In order to connect one subscriber of
telecommunications service with another subscriber, the essential function needs
to be performed by the service providers are ongination, carriage and termination.
When the subscriber making the call and the subscriber receiving the call belong
to two different service providers; there is the requirement of interconnection.
Under the circumstunce, the total amount collected from the call needs to be
shared between the providers in proportion of the work done. TRAT (2003c), has
provided the distance zone wise revenue share of each functions performed by
different providers [WLL (M), Cellular, Fixed].In order to cnsurc that the
traditional sources of financing cross-subsidy are not getting affected due to

competitions, TRAI has recently; loaded the burden of Access Deficit on inter-
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circle, intra circle and international long distance calls in terms of an explicit
Access Deficit Charge (ADC). This is a mark up over and above the
Interconnection LUisers Charge (JUC) to finance the deficit that occurs in the

provisioning of access and local usages.

1.2.3 Demand for Telecom Services

In the context of demand for telecommunication services, often a distinction is
made between the access and usage demand. The access demand is the demand
for connecting to the telecommunication network. Usage demand, on the other
hand. is the demand to use the telecommunication services such as making out-
going calls. The subscriber can have the option of making and receiving calls only
when access 1s provided. Thus, there must be access to the telecommunication

network before 1t can he used.

Another distinguishing feature of the demand for telecom service is that a
network is anvolved in its consumption. This gives vise to the issue of
interdependence and externalities in telecommunication demand modeling. Two
types of externalities namely, network externalities and call externalities are
generally discussed in the context ot demand tor telecommunication services. The
network externalities arise when a new subscriber joins the network whereas call
externalities associated with the usuge demand are the gratuitous effect of a

completed telephone call on the receiving party (Taylor, 2003).

The existing theoretical and empirical literature relating to the demand for
telecom services pertain to estimation of demand relation and evaluation of
welfare implications of price changes. . In his path-breaking article, Mitchell

(1978) has examined the efficiency implications of alternative local telephone
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service pricing approaches. His study gives a contrast between the welfare effects
of a flat monthly rate with measured service pricing under an optimal two part
tariff with an access line charge and a per call charge. The rescarch on
telecommunications demand 1s well documented by Taylor (1994) and Taylor
(2003). Taylor (1994) provides the theoretical development as well as the
empirical apphications of telecommunications demand. In fact, the first few
chapters in Taylor (1994) provide an excellent theoretical review on the
residential demand for telephone access and usage. The basic theoretical structure
is based on standard consumer's problem of constrained utility maximization
from which the general expressions are derived for aggregate telephone access
and usage demand. So far as access demand is concerned, Taylor (1994) finds that
residential access price elasticities have fallen somewhat during the 1980s due to
higher penetration rates. Observing the small price elasticity and a moderate, but
yet decidedly inelastic income elasticity of access demand for basic telephone
service, Taylor (1994), concludes that the access for the telephone system has
become a basic necessity for all income groups. Taylor (1994) also provides an
excellent review of thirteen studies estimating price and/or income elasticity of
the demand for local use and local services. In these studies the price clasticity
varies from -0.02 to -0).35 in the short run whereas it varies from -0.07 to -0.38 in
the long-run. With regard to income elasticity the variation ranges from 0.10 to
0.99 in the short-run and 0.14 to 2.68 in the long-run. However, Taylor (1994)
observes that the demand for local service is primarily to be identified with the
demand for access. With regard to interstate toll demand, Taylor (1994) reviews
several pre 1980°s studies in details and concludes from the evidence that the
long-run elasticity is at least 1 for income und in the neighborhood of -1 for price.
In general, the models that have been used for toll demand are similar to those
that have been used for local service, and two broad classes of models can be

identified. The first class approaches the dependence of toll volume on the stock
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of telephones 1n a distributed-lag framework. In the second class of models, the
stock of telephone appears explicitly either as a deflator of toll volume or directly

as an tndependent variable.

Gassner (1998) has analysed the impact of price variation on household
access in the context of UK using Pseudo-panel data model. For the overall
sumple, Gassner (1998) found price elasticity with respect to the rental charge of
-0.033. The study finds a very high difference in the elasticity measured between

high-and low-income groups.

Tavlor (2003) has summarised the  present state of the art in
telecommunications demuand modeling. His review finds that the use of quantal
choice models. the analysis of toll demand on a point to point basis, and the
application of random coefficient methods to a4 system of toll demand equations
were common in practice in 1980s and 1990s. Fildes and Kumar (2002) also

provides an excellent review on telecommunication demand forecasting.

In the context of India u few studies have attempted to project the demand
for fixed and cellular telecom services in terms of number of connections. GOl
(1996) provides the demand estimation models used in telecommunications
demand projection. First, the time series regression methods used by DOT’s
Economic Research Unit (ERU), where projections of the demand for basic
telecom service was based on past growth rates and expressed demand (the sum
of DEL and waitlisted demand) in various circles and metro districts. Second,
telecom revenue as a percentage of GDP which starts from GDP, then getting the
revenues from telecom as a percentage of GDP, and finally the number of DELSs
to support such telecom revenues, under the various assumption of average

revenue per DEL. Third, Ability to pay models which 1s based on the assumption
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that the households above a certain income level are potential telecom subscribers
and the ratio of households to non-households subscribers is a predictable number
which may differ for rural and urban subscribers. Fourth, Waiting time and
Expectations model for a supply constrained market is based on the following
assumptions a) Registration of demand depends on income and the potential
subscriber’s expectation about the waiting period (which is based on observations
of past rates of clearance of the waiting list); b) There is a cost of waiting as
registration needs a cash down payment; ¢) Any reduction in waiting time caused
by increasing supply will have a cumulative effect on demand. Fifth, the cross
country regression models suggested by UTI where the estimation of teledensity
is based on the per captta GDP. Under ITU approach, teledensity was regressed
on the per capita GDP of 98 countries for the year 1992. The regression
coefficient thus obtained was used 1o estimate the teledensity in India in the

future, based on the projected per capita GDP.

Using the time series regression model the DOT had projected for 46.3
million telephones by the end of 2005. Even this revised estimate is far below the
demand projected by many independent organisations, which vary from 52

million to 90 million lines 1n 2006 {GOI (1996)].

The demand for cellular mobile connection in India by the year 2005 as
projected by several organisations namely JP Morgan, Iridium, DRI McGraw and
Licence Fee Party is provided are 4.9, 4.6, 12.5 and 12.3 million, respectively
(GOI, 1996). Thus the projected demand figures in 2005 range from 4.6 to 12.5
million. However, India has witnessed a phenomenal growth in the demand for
cellular mobile services. The actual subscriber base for cellular mobile services in
India by the end of March 2003 was 12.99 million, which is closer to the DRI Mc

Graw projection of 12.5 million for the same period. Since then the growth in the
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subscriber base of mobile services has left all projections far behind. By the end
of March 2004 the total mobile subscriber base was 33.69 miltion and by the end
of October 2005 1t was 44.49 million (GOI, 2005), which is approximately 3.5

times more than the highest projected figure for 2005.

There are very few empirical studies even in the context of developed
countries that estimates the usage demand for telecommunication services. These
include Park et al (1983) estimation of price elasticities for local telephone calls in
the context of USA_ the study by Lang and Lundgren (1991) using Swedish data
and Trotter (1996) using data obtained from the telephone system in Hull (UK).
Lang and Lundgren (1991} 1s based on two assumptions; (i) different recipients of
the calls are not substitutes for each other and (i1} the elasticity is proportional to
price as in Park et al (1983), where the expected calling time in a distance zone
d” at a time period “t" 1s a function of the complete telephone tariff for all prices
representing various time and distance zones. Using Swedish data they estimated
elasticity, which is equal to —0.16 for lowest price category (local calls) and —1.63
for the highest price category calls (which is used to represent long distance calls).
Trotter (1996) estimates short-run access elasticity of 0.6 with respect to income
and of -0.1 with respect to rental charge of the main residential tariff. Martins-
Filho and Mayo (1993) provides the empirical estimates of the magnitude of the
change in both demand response and consumer surplus associated with extended
area telephone services (EAS) for the metropolitan areas of Tennessee. His
empirical findings indicate that demand is quite responsive to the implementation
of EAS and that the consumer surplus consequence of EAS is quite significant.
For the EAS plan adopted in Tennessee, the estimated net annual welfare gains
for the two-way EAS varied from approximately $22 million to $41 million for

three different models specified in this study.
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Studies on usage demand for telecommunication in India are few that
include Muralikannan (1996) and Das and Srinivasan (1999). Muralikannan
(1996) has used the cross section data of residential telephone subscribers for a bi-
monthly period from Haddous Road 11 EtOB digital Exchange at Nungambakkam
in the city of Madras. By applying non-linear least square with the functional
form. as used n Lang and Lundgren {1991}, Muralikannan (1996) estimated the
price elasticities at -0.01 and -0.02 for the low and high-income groups,
respectively, in case of residential subscribers. For the non-residential subscribers,
the estimated elasticitics are -0.45 und -0.15 for the low and high sales turnover
groups, respectively. He found that educational and occupational dummies have
positive influence on STD calls while business categories’ dummy and age of

phone connection do not influence call demand significantly.

In their study of eight STD PCOs of Tiruverambur (a small town that falls
within the Tiruchchirapalli) in Tamilnadu state during November 1993 to January
1994, Das and Srinivasan (1999} found that for the lowest price category (Rs 1.64
per minute call) the price elasticity estimates vary from -0.11 to -0.3]. For the
highest price category (Rs. 39.30 per minute per call) elasticity vary between
-2.75 to -7.47. For the middle level price category (19.65 per minute per call) they
vary from -1.37 to -3.70. Average call duration is obtained for each of the 18 price
categories (6 distance zonesx 3 time slots), scparately. They obtained a range of
price elasticities for each price category by allowing the elasticity to vary along
with price by specifying a semi log functional form where the price elasticities are

obtained by multiplying the price coefficient with the price.

In addition, Das and Srinivasan (1999) have estimated the price elasticity

of telephone usages by using time series data for the period 1964-1997, and panel
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data by pooling state level data for 19 states from 1992-93 to 1996-97. In both the
estimations they have used log of Metered Call Unit (MCU) per capita as the
dependent vartable. In the time series model, the log of highest rate applicable
according to the tariff schedule (price variable) and the log of the share of service
sector 1o GDP were used as the explanatory variables. In order to obtain price
relative to other prices, the above variable is deflated by the general consumer
price index. The estimated price elasticity of usages is equal to —0.58 und the
growth of the service sector has a positive impact on the telephone usages with a

very high elasticity of 10.8.

For the panel data model. the explanatory variable is the log of highest rate
applicable according to the taritf schedule (price variable). The regton specific
consumer price index has been used as the deflator to obtain the price relative to
other prices. The price elasticity obtained from the panel data model i.e. random
effect model is —0.55. The coefficient of telephone density, which is greater than
unity (1.09) indicates the presence of network and call externalities. The
elasticity of usages demand with respect to the share of services to State Domestic

Productis 0.51.

The problem encountered in estimating price elasticities by using time
series and cross section data is that the variability in telephone tanff 1s 0o small
to yield estimate and most of the variation comes due to deflation in the consumer
price index, (Das and Srinivasan, 1999). Moreover, the dependent variable i.e.
MCU is a combination of duration of call, time of call and the distance to which
the call is made. This combination changes over a period of time. That is why,
one unit in time period one (say peak period) may not be same as one unit in time
period two (say up peak period) for call made to a particular distance zone. For

instance, assume that the price per MCU is equal to Rs. 1.20/- if in time period

22



one the duration equivalence of MCU and the corresponding duration of call are
15 seconds and 14 seconds. Further in time period two if the MCU is increased to
20 seconds {per unit charge remaining same at Rs. 1.20/-), this would imply a fall
a fall in usage price. Such a fall in usage price is expected to induce an increase in
duration of call. Lets assume that in response to such a fall in usage price the
duration of call mcrease to 19 seconds. It could be clearly understood from this
hypothetical example that despite a fall in usage price and a resulting increase in
duration of call the dependent variable measured in terms of MCU is remaining
unchanged (i.e. | 1n both the cases) and failing to capture this inverse relationship.,

Thus, MCU may not be a plausible measure of change in usage demand.

1.3 Research Gaps

Rescarch on the telecom sector 1n India is of recent ongin having started mainly
as a reaction to the on-going reforms in the sector. The above literature review
indicates that many of the research guestions raised in the context of provisioning
and pricing of telecommunication services in India carlier, remain empirically
unanswered. The empirical studies investigating the role of telecommunications in
cconomic development are based on cross-country regression using macro
economic approach. To our knowledge, a general equilibrium approach to
estimate the impact of telecommunication on economic growth by using input
output framework is yet to be attempted. Similarly, most of the studies relating to
estimation of price elasticities of access and usage demand pertain to developed
countries. However, there are very few studies available for India estimating price
elasticities of demand for the landline services. The estimation of price elasticities
for new services like mobile telephony and the welfare implications of price
changes on the consumers/subscribers of telecom services are yet to be attempted.
In addition, despite the need for a major tariff study to understand the level of

cross subsidisation is highlighted in Government of India (1996), no serious
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attempts have been made to identify the low-income recipients and high-income
donors to finance cross subsidies in telecom services. Rather, in order to keep the
telecommunication services affordable, the rental and the local call charges are
subsidised by long distance calls. Accordingly, the nature and extent of cross
subsidy has remained un-estimated for India. The review of literature and the
identified research gaps therefore reveal that an analysis of the issues raised
therein for provisioning and pricing of telecom services in the post-reform years is
yet to be systematically attempted for India. Thus, the objectives of the study are

set as follows with a view to bridge these research gaps.

1.4 Objectives of the study

The objectives of the study are to:
1. Describe the changing role of telecommunication as a basic
infrastructure for economic growth in India.
2. Describe and compare the nature and extent of provisioning of
telecommunication services in India between pre-reform and post-

reform yecars.

d

Describe the nature of pricing of telecom services during post-reform

years.

4. Develop a simple economic framework for explaining the implication
of price changes on subscribers demand for telecom services.

5. Analyse the nature and magnitude of subsidy and cross subsidy for the
subscribers of telecom services in India.

6. Derive implications for current and future provisioning and pricing of

telecommunication services for economic development in both rural

and urban India.
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1.5 Frameworks and Techniques of Analysis

The analytical framework, empincal methodology and computational technique
used vary according to the issucs being addressed in various objectives.
Accordingly the tfollowing methodologies are outlined to address the above-

mentioned objectives.

In order to evaluate the nature and extent of the provisioning and pricing
of telecommunication services, the study uses descriptive methodology by using
quantitative (such as teledensity, growth of DEL etc.) and qualitative indicators
(such as call completion rate, mean time to repair cte.). The descriptive
methodology includes @) comparison across telecom circles by using mean and
standard deviation b) by ranking the telecom circles i terms of qualitative
indicator using the runk score technique and ¢) establishing the relationship

between quantitative and qualitative indicators by correlation coefficient.

The study examines the contribution of communication service sector
(which includes telecommunication services) to GDP at tactor cost [at 1993-94
prices], from 1991-92 through 2003-04 to examine the role of telecommunication
sector in economic growth. Further, using input-output framework as the
analytical tool the role of telecommunication in economic growth is evaluated.
The information contained in the basic input output table is used to identify
sectors having larger share in the inter industry demand for telecommunication
services. The simple linear static open Input-Output Model 1s applied for the

aszestd
equilibrium analysis. A comparative static analysis is adopted 1o . the role of
telccommunication services in economic growth in terms of exogeneous changes
in final demand. The analysis has been supplemented by introducing various types

of the linkage effects to assign priorities to different sectors from the point of
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view of development strategy. Accordingly, six different types of linkages are
computed namely; 1) Direct Forward Linkages, 2) Direct Backward Linkages,
3) Direct and Indirect Forward Linkage, 4) Direct and Indirect Backward
Linkage, 5) Indirect Forward Linkage and, 6) Indirect Backward Linkage. These
linkages have been compared with the overall degree of interdependence of the
Indian economy. A total linkage indicator has also been computed by using

Schultz Index.

The study also estimates the price elasticity of usage demand and the price
elasticity of outgoing usage demand for pre and post-paid mobile services by
using quarterly data since March 2003 for five quarters by four categories of
circles. A linear functional form is used in order to obtain the estimated quantity
demand for mobile services. This allows for the price elasticity to vary with
different prices as the price elasticities are computed by multiplying the price
coefficient with the ratio of the observed price and corresponding estimated
quantity demanded. Since different category of circles may have fixed
characteristics, panel regressions have a greater flexibility in modeling differences
in fixed effects across individual category of circles. Hence. the empincal
examination of the demand relation has been undertaken by using three
alternative panel data models, namely, Pooled Regression Modet (PRM), Fixed
Effect Model (FEM) and Random Effect Model (REM). Diagnostic tests such as
Breush and Pagan Lagrange Multiplier Test (henceforth LM test) and the
Hausman Specification Test (henceforth H test) are used to choose between panel

data models.
Using the basic data obtained from TRAI on Minutes of Usage (MOU),

Revenue per subscriber (RPS), and percentage of incoming calls, the study

generates data on two combinations of demand and price variables. The first
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combination of quantity demand and price variable (defined as Model 1) is
Minutes of usage (which includes both incoming and outgoing minutes of usage)
and the revenue realised per minute of usage (RRPMQU). The second
combination (i.e. Model 2) is the outgoing minutes of usage (OGMOU) as the
quantity vartable and Revenue Realised per minute of outgoing usage

(RRPMOOGLU) as the corresponding price variable.

Using the estimated usage demand and observed price, the welfare
imphications for the pre and post-paid cellular mobile service subscribers in terms
of consumer surplus are computed by four categones of mobile telecom circles.
The consumer surplus for each price and estimated quantity combination have
been obtained by integrating the area below the ordinary demand curve less the
total outlay at that price and estimated quantity combination. The difference in
consumer surplus thus obtained for any two time-period for any circle gives us the

change in consumer surplus for that circle during that period.

The study develops a simple computational framework to empincally
examine the extent of cross subsidy financed through the differential call charges
at the national level. Using basic data on interconnection users charge levied by
TRAI since May 2003 and the information on the distance zone wise MOU for
basic service, the extent of cross subsidy financed through differenual call charges
is computed for the landline services in India. Further, the computational
framework is suitably adjusted to estimate the extent of cross subsidy financed

through differential call charges at the exchange level.
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1.6 Time Frame

The focus of the entire study is on the post-reform years i.c. all the years
subsequent to the introduction of the national economic reform in July 1991, As
the economic reforms are on going, and likely to be continued in future the time
frame for this study is fixed from July 1991-March 2004, The empirical data used
for various abjectives may belong to this period constraint upon the availability of

data.

1.7 Database

The study is based on secondary data from published sources. In order to describe
and compare the nature and extent of provisioning of telecom services,
information is collected from various sources such as a) Annual Reports of
Department of Telecommunication, b) Indian Telecommunication Statistics, ¢)
Indian Telecommunication Statistics {(abridge version), d) Economic Survey of
India e) Basic data on price and usage demand over various quarter is collected
from the Indian Telecommunication Service performance indicators published by
TRAL To examine the role of telecommunications services in economic
development. the basic data are obtained from a) various issues of National
Accounts Statistics (NAS) published by CSO and b) Input Output table of India
for the year 1993-94 and published by CSO (2000). This was the latest Input
Output table of India available for public use and research purpose before 2004,
In order to compute the extent of cross subsidy the study has used information
obtained from various Consultation Papers published by TRAIL In order the
supplement the analysis and extend the framework for computation of cross
subsidy at sub national level, the study uses additional information obtained from

filled in questioner of pilot study carried out by ISEC in the Rural and Urban
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areas of Bangalore district for the estimation of consumer demand for telecom

services in the state of Karnataka and Goain 2002,

1.8 Organisation of the Thesis

The rest of the thesis is organised as follows,

Chapter two describes the historical changes in the institutional and policy
framework of the tetecommunication sector in India. The purpose of this chapter
is to understand the developments in the telecommunications sector, the role of
the newly emerging institutions and the myjor policy changes that have taken
place in the sector which may have influenced the provisioning and pricing of

telecommunication services in India.

Chapter three explains the nature of provisioning and pricing of
telecommunication services in India during post reform years and expansion of
telecom service provisioning in terms of spatial and demographic coverage.
Further, the telecom circles are ranked in terms of their quantitative and
qualitative performance in the provisioning of telecom services. The co-relation
between the service quality indicators and quanuity indicators is obtained. In
addition, the nature of changes in access and usage price for the basic telecom

services 1s analysed.

In chapter four an attempt is made to analyse the role of telecom sector in
economic growth using a) National Income Approach and b} Input-Output
Approach. Under the national income approach the contribution of
communication service sector to GDP at factor cost at (1993-94 prices) during the

post reform year is analysed. Under Input-Output Approach by using equilibrium
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analysis, comparative static analysis and various linkage effects — the growth

implications are derived.

Chapter five two measures for demand and price variables and estimates
price elasucities of demand for the subscribers of pre and post-paid cellular phone
services in India. Further, the welfare implications for the subscribers in terms of

changes in consumer surplus are derived.

Chapter six explains the financing of access and local usages through
cross-subsidised pricing. A computational framework is developed to compute the
extent of cross subsidies tinanced through differential call charges at the national
level. Morcover, the framework is extended to measure the extent of cross subsidy
at the sub national level such as rural-urban exchanges. Further, the workability of

the model is demonstrated by using a small sample data.

Chapter seven concludes with policy implications for current and future
provisioning and pricing of telecommunication services for economic

development and consumers’ welfare in both rural and urban India.

Further. tables and equations are sequentially presented and numbered by
chapters. For instance, Table 3.1 indicates table number | in chapter 3 while
equation 5.1 indicates equation 1 in chapter 5. All the references are consolidated
at the end of the thesis. The abbreviations used in the text are listed and presented

in the beginning of the thesis.
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CHAPTER 11

EVOLUTION OF TELECOMMUNICATION POLICY IN INDIA:
AN OVERVIEW

2.1 Introduction

The main focus of this chapter 1s to present an overview of evolution of India’s
teleccommunication policy towards provisioning and pricing of telecommunication
services. This description is essential to understand the choices made by the
policy mukers on reforming the existing institutions that are involved in the
provisioning and pricing of telecom services in India. In addition, this description
provides necessary  background information for analysing the economic
implications of these policy changes. The major changes in the polictes and
programmes relating to provisioning and pricing of telecom services in India and
the development in the institutional framework are overviewed below under (a)
Pre-reform period subdivided by i) Pre-independence period (1850-1947), 11)
Post-independence and pre-reform period and, (b) Post-reform period. As the
trends in access and usage price for the landline services and cellular services will
be provided in chapter I und chapter V, respectively, they are not repeated in this

chapter.

2.2 Telecom sector in the pre-reform Period

The development and major lundmarks in the telecom sector in India during the

pre reform period is discussed under two broad heads. They are:
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1) Telecom sector in the pre-Independence Period (1850-1946) and;
1} Telecom sector in the post-Independence and pre-reform Period (1947-

199(h

2.2.1 Telecom sector in the pre-Independence period (1850-1946)

The telecommunications sector in India has grown since the construction of first
Experimental Electronic Telegraph Line between Kolkata (earlier called Calcutta)
and Diamond Harbour for Euast India Company in November 1850. It is one
among the oldest networks in the world. In the year 1881, licence was granted to
private company to open telephone exchanges at Mumbai, Kolkata, Chennai
(earlier called Madras), Karachi and Rangoon. Telephone exchanges at Mumbai
(90 subscnbers), Kolkata (102 subscribers), Chennai (24 subscribers), Karachi (1
subscribers) and Rangoon (17 subscribers) were opened in the year 1882, In 1885,
Indian Telegraph Act. 1885, was enacted entitling the Government of India to be
the sole operator or license others 1o operate telecommunicalion services
(Dossani, 2003). The Pluin Old Telephones’ (POT) services originally operated
by private companies were tuken over by the National Government in 1943, and

became a public monopoly.

2.2.2 Telecom sector in the post-independence and pre-reform period
(1947-1991)

Independent India inherited a telecommunication infrastructure with 321
telephone exchanges, 82,985 direct exchange lines and 537 Public Call Offices
(PCOs) from its colonial legacy. Establishment of Indian Telephone Industry
(ITI) in 1948 as a Public Sector Unit {PSU) and setting up of Telecom Research
Center in 1956 at Delhi were important landmarks in the early stage of

development of telecommunication sectors. In November 1960, Subscribers
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Trunk Dialing (STD) was commenced between Kanpur and Lucknow. First
International Subscriber Dialing (ISD) was introduced between Bombay and
London 1n 1976. In the switching ficld, first Cross-Bar Trunk Automatic
Exchange was commenced in  Chennai in  February 1967. Indian
telecommunications sector in eightics witnessed a major revolution in the field of
switching and transmissions due to the introduction of electronics (both analog
and digital). Introduction of first digital telex exchange was followed by the first
Analogue Electronic exchange at Bombay in March 1982 and Apnl 1983,
respectively. Within the union Ministry of Communication, telecom was earlier
under the purview of the Post and Telegraph Department. The telecommunication
equipment industry was a monopoly functioning as a department of the
Government till 1984. In 1984 the private manufacturing of customer premises
equipments were allowed. Mahanagar Telephone Nigam Limited (MTNL) - the
telecom operating company for Delhi and Mumbai, and Videsh Sanchar Nigam
Limited (VSNL) - the operating company for the international telecommuntcation
services were created in 1986. The other positive developments during 1980s
were the success of the Center for the Development of Telematics in developing
cheap rural branch exchanges and the installation of a wide network of PCOs all
over the country, including rural areas with long distance direct dialing facility
(Dossani et al, 2003). The slow growth in the telecom sector during the pre-
reform years could be attributed to limited resource deployment in the sector and
the policy of assigning less priority to the development of telecom infrastructure.
The VII plan (1985-1990) had a plan outlay of 3.6 per cent for communication
sector, which was the highest among all plan allocations in the pre-reform years.
However, during this period the Government realised that inadequate
telecommunication services and non-availability of new services like FAX,
mobile telephony, radio paging etc. come in the way of Indian business, trade and

commerce.
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In short, the pre reform status of provisioning and pricing of telecom
services are best summarized by Dossani et al (2003): “Annual reports of DOT
and its predecessors justified the monopoly on the grounds of Universal Service
Obligations (USO). But DOT"s record hardly scintillates: its own reports indicate
that teledensity was abysmal 0.8 in 1990; only 140.000 out of 570,000 villages
had a phone connection of low quality. Wait time for new connection extended to
seven to eight years and quality of service was low. Access charges and long
distance tariffs were among the highest in the world”. The main obstacle in the
development of telecommunications service provisioning in the pre reform years
was the inadequacy of resources and rigidity in regulatory and policy frameworks.
Thus, an 1mportant objective of reforming India’s telecom sector i1s to remove

these obstacles for growth of the sector. These reforms are described below.

2.3 Telecom sector in the post-reform years (Since 1991)

Since July 1991, Indian economic policy shifted from a protectiontst approach to
an approach where market dynamics and competition have a role 1n determining
the economic decisions. A larger plan allocation ranging from five to six per cent
was provided for the communication sector after introduction of reforms in 1991,
In addition, in order to deal with the scarcity of telecom services and paucity of
funds faced by the incumbent monopolists and to facilitate economic growth
private sector entry in the provisioning ot telecom services was allowed in the
entire country. To begin with, the value added services were opened to the private
sector in 1992. Till 1995, the fixed line network of DOT and MTNL represented
the entire tclecom network in the country. In the post reform years, the
Government of India (or, in brief, the Government) emerged as a policy making
body for the telecommunication sector. Private sector participation along with the

resultant emergence of competition has been seen as the most expedient and
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reliable way of making high guality service available through modern technology
at an affordable price. In order to attract more funds for the provisioning of
telecom services, corporatisation and de-monopolisation was adopted and the

himits of Foreign Direct Investment (FDI) have been raised.

At present, the limits for FDI vary by different manufacturing and service
activities 1n the telecom sector. For instance, a) FDI up to 100 per cent has been
allowed in the lelecom-manufacturing sector (automatic) and services like ematl,
voicemail, internet without gateways ete (automatic up to 49 per cent) since 2000;
(b) 74 per cent FDI is allowed in the case of Radio Paging. Service, Internet (with
Gateways) and end-to end bandwidth providers (automatic up to 49 per cent)
since 2005; (c) FDI is limited to 74 per cent (automatic up to 49 per cent) since
2005 for the basic. Cellular National/International Long distance service and

Value added service.

During the period August 1991 to January 2004, as many as 926 proposals
of FDI of Rs. 572601 mitlion were approved, which is second only to Power and
Oil Refinery sector and the actual inflow during the same period was Rs, 98725
millton (GOI, 2004). Moreover, with a view to nurture competitions in a healthy
environment, institutions for regulation and dispute settlements were created.
Thus, policies were formulated in order to shape the development in the telecom
sector during the post-reform years. As a result, the provisioning and pricing of
telecommunication services has been experiencing remarkable changes as a

consequence of privatisation, deregulations, corporatisation and globalisation.
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2.3.1 Changes in the institutional and policy framework

India being a quasi-federal state there is a constitutional scheme of distribution of
power between the Union and State government. While items that are of national
importance are put under the Union List, the items of sub national importance are
under the State List. In addition, there are certain items that are of joint
importance for both the Union and the State government and are put under the
Concurrent List. Industry being a concurrent Iisted item. the industriat policies
and programmes, including for telecommunication manufacturing industries, are
under the joint jurisdiction of Union and the State government. However, the
development of telecommunication services in India is in the Union List. Policies
and programmes for the promotion development and regulation of provisioning
and pricing of telecom services comes under the jurisdiction of Union government
or the telecom service policies in India are formulated at the national level for the
country as a whole. The post-reform years have witnessed the development of
three major institutions assigned with specific functions affecting the provisioning
and pricing of telecom services in India. These institutions could be classified as
i) Policy making institution, ii) Regulatory institution and, 111) Dispute settlement
institution. The development of telecom service provisioning needs proper

coordination between these three institutions.

(i) Policy making institution

Till 1985 telecom was under the purview of post and telegraph department within
the ministry of communications and to oversee operation, maintenance and
development of telecom services in India. In the year 1985, telecom was
constituted into a separate department with a separate board known as Telecom

Board. The superstructure of the DOT was modified in 1989 with the upgradation
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of the Telecom Board to the Telecom Commission under the Ministry of
Communications to formulate policy for approval of the Government and to
implement the Government's policy in matters concerning telecommunications.
The Telecom Commission was set up by the Government of India with necessary
executive, administrative and financial powers to deal with various aspects of
Telecommunications. More recently the Union Ministry of Communication has
been reorgantsed consisting of i) Department of Posts i) Department of
Telecommunications and i) Department of Information Technology, and necwly

called Union Ministry of Communication and Information Technology.

(ii) Regulatory institution

The telecommunications sector in India needed an independent regulator to
prepare the groundwork for liberalisation through intiatives that address
interconnection, a level playing field for various service providers, provision of
universal service, tariff re-balancing, quality of service and other conditions under .
which various services would be open to entry for private sector (Verma, 2003).
The establishment of a necessary regulatory framework is considered o be
essential in providing access to telecommunications services. In fact, the
regulatory framework relate to the mechanisms for steering market behaviour
regarding pricing, interconnection, service performance and so on. Thus, the
functioning of the regulator has implications both for the provisioning and pricing
of telecom services. There is a growing consensus that, while privatization can
bring about greater improvements, it must be combined with effective regulation

(Wallsten, 2001).

The President of India promulgated the Telecommunication Regulatory

Authority of India (TRAI) Ordinance on the 25" January 1997. TRAI was
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established on January 25™ 1997 as an autonomous body with quasi-judicial
powers 1o regulate telecommunication services in India. The creation of TRALI as
an independent authority to regulate the telecommunication sector is also one of
the commitments that India made while signing the GATS under WTO. TRAI is
expected to protect consumers’™ interests, to induce efficient investment and to
sustain fair competition. TRAI is endowed with the task of looking after the
regulatory aspects like price capping, rate rebalancing and interconnection
pricing. The DOT surrendered its regulatory role to TRAI and retained policy
making, licensing and operative powers within its functional jurisdiction. In
matters like 1ssuing and revoking licenses, TRAI was given a recommendatory

role. TRAI started functioning from 20" February 1997.

Since its inception, TRAI initiuted a number of important steps such as
tariff rebalancing for basic service, estimation of the cost of various unbundled
network elements, 1ssuing a regulation on interconnections, fixation of
interconnection user charges with the access deficit charges, developing a
National Numbering Plan (NNP), fixation of the paramecters for the quality of
services, funding of Universal Service Obligation (USO), introduction of unitied

licensing scheme, to mention only a few.

In order to ensure entry of private providers for the provisioning of
telecom services a transparent, participatory and predictable policy framewaork
was the need of the hour. Through the wide circulation of consultation papers on
several issues distributed well in advance, followed by open house discussions,
TRALI has been trying to build consensus among the various service providers and

hence, setting an example for many other regulators.

38



(iii) Dispute settlements

The TRAI act was amended in 2000, following which TRAI's power to
adjudicate disputes has been vested with the Telecom Disputes Settlement and
Appellate Tribunal (TDSAT). TRAI has a recommendatory role in matters such
as timing of introduction of new services and terms and conditions of licenses o
the service providers. In addition to this, TRAI is also endowed with many
mandatory functions like fixing tariffs, ensuring compliance with terms and
conditions of licenses and establishing and ensuring standards of service to be
provided by service providers. On the other hand, TDSAT has been given the
powers to adjudicate any dispute between a scrvice provider and group of
consumers. Vesting the TDSAT with powers of dispute settlement and appellate
functions, would mean that TRAI does not adjudicate or sit in the judgment on
issues on which it made recommendation in the first place (Ganesh, 2001).
TDSAT also has the jurisdiction to hear and dispose off appecals against any
direction, decision or order of TRAI Decisions of TDSAT can be appealed only
in the Supreme Court of India. This is expected to speedup the settlement of
dispute between various agents involved in provisioning and pricing of telecom

services in India.

2.3.2 De-monopolisation, Privatisation and Corporatisation

The policy of de-monopolisation, privatization and corporatisation is intended to
foster competition in telecommunication service provisioning. In particular, the
Government looked for privatisation. The main objectives of privatisation in

India’s telecom sector are as follows:
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(1N To deal with the scarcity of telecom services and paucity of funds faced by
the incumbent monopolist for the provisioning of such services.
(2)  To provide a competitive and affordable price for the telecom users.

(3) To induce rapid expansion in the provisioning of various telecom services.

In addition, Government’s decision to become a member of General
Agreement on Trade in Services (GATS) under the World Trade Organisation
(WTO) has mmphcations for provisioning and pricing of telecommunication
services 1n India. In fact, the GATS Annex on Telecommunications and
Reference Paper on pro-competitive regulation, together with the GATS” Most
Favoured Nation (MFN) obligates certain commitment for initiating domestic
retorms including pro-competitive regulatory practice and provides a framework

for the transion from monopoly to competitive markets (Roseman, 2003).

In the post-reform years, the entire telecom equipment industry has been
de-licensed (i.e. prior license is not required) and de-reserved (i.e. no more
exclusively manufacturing by small scale industries) [GOIL, 1997]. Further, the
de-monopolisation of the production (manufacturing of telecom equipments by
private sector) was allowed to meet the scarcity in the telecommunication
equipments. So far as telecom services are concerned, the Value Added Services
(VAS) were open to the private sector in 1992. Many private players participated
in the provisioning of the value added services since then. For the first time, in
January 1995, open tenders were invited to give licenses to private parties for
providing basic telecom services. One private operator was proposed to be
licensed in each telecom circles across the country. Thus, a duopoly competitive
structure was introduced in each circle. While the private (mobile as well as fixed)

telephone companies operate circle wise, the incumbent DOT became a
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countrywide player providing both basic and mobile telephony'. Companies
registered in India were licensed to install, operate and maintain these services.
The licensees were guaranteed a duopolistic structure when one private player
was allowed to compete in cach circle with the incumbent, although mobile and

wireline services were considered as separate services.

In addition. the opening of the national and international long distance
calls for competition s yet another policy shift that has taken place in the post-
reform vears. It is only recently the inter circle long distance calls (since, 13"
August 2000) and international long distance calls (since, 31" March 2002) have
been opened to competition. As a result of these changes, the usage price has
come down drastically. Such introduction of competition has been a welcome step
as the consumers have been able to reap the benetits of choice of services. On the
other hand. pressure has also been built up upon the service providers to improve
efficiency in the provisioning of telecom services and provide it at an affordable

price.

Bharat Sanchar Nigam Limited (BSNL) was formed on 1™ October 2000
by corporatisation of the erstwhile Department of Telecom Services and
Depurtment of Telecom Operations. BSNL 1s a 100 per cent Government of India
owned. It is the largest Public Sector Undertaking (PSU) in the country providing
all types of telecom services. This includes provisioning of all types of telephones
and bandwidth on demand, Internet, long distance telecom service, Intelligent
Network etc and provision of at least one public telephone in every village in the

country. It also aims at providing world-class telecom services ranging from plain

1 Initially in 1992 the mobile telephony was considered as a value added service and was licensed
only to the private players. BSNL introduced cellular mobile telephony (GSM based) and mobile
telephone based on WLL technology in its network during the financial year 2002-03.
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telephone service to all types of value added services at affordable prices while
ensuring operation with customer orientation. BSNL is working towards the

following objcctives:

a) To provide state of the art technology for all types of telecom services
in the country.

b) To face the competition and excel in its operations in the
Indian/overseas markets by developing proper marketing strategies
and entering into joint ventures.

¢) To emphasise customer orientation in all its operations.

d) To provide all types of telecom services at affordable rates in every
nook and corner of the country, including the rural areas.

e) To fulfill the telecommunication requirements for the growth and

development of business enterprise in the country.

In fact, there are reasons to believe that these market-oriented reforms
might not be able to provide a sufficient level of connectivity to the poorest and
most isolated rural areas. The gaps left by the private sector can only be remedied
by public intervention. To a large extent while this responsibility lies with BSNL,

the required policy and regulatory support is also essential 1o ensure this.

The structure of telecom service provisioning in India is divided into four
circle categories. Under each category there are varying numbers of circles. Each
of these circles is divided into various telecom districts. Under each telecom
district there are rural and urban exchanges (private or public) providing landline
and/or mobile telecom services. The importance of these structurcs for the
provisioning of telecommunication services will be claborated in chapter 111. In

brief, there are 26 Telecom Circles and 2 Metro Districts for the basic telephony
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services. BSNL the public sector operator operates in all the circles except in two
metro distnicts, namely, Mumbai and Delhi. BSNL'’s network covers 36.618
exchanges and 41.65 million DELs as on March 31, 2004 (DOT, 2004). Further,
there are 78 licences issued to 20 companies for 23 service areas/circles (sce
Appendix 2.1) with a maximum of 4 licences in a service area for the
provisioning of cellular mobile telephone services (DOT, 2004). The number of
cellular subscribers was 26.15 million by the end of March 2004, in addition to
7.55 million WLL (Mobile) subscribers. Further, about 522347 villages have been
covered with VPTs by the end of 2004 ({DOT, 2004).

2.3.3 Telecom Policy in India

Development in the telecom sector duning post reform years and the emerging
challenges due to introduction of private provisioning of telecom services and
competitions need comprehensive policy guidelines. The major telecom policies

that were announced during the post-reform years are documented below,

New Telecom Policy, 1994

The growing realisation that provisioning of reliable telecommunication services
is essential for economic development resulted in the requirement for a
comprehensive and forward looking telecommunication policy. In order to create
an enabling framework for provisioning and pricing of telecommunication
services in India, the Government announced a National Telecom Policy. in 1994,
The main objectives of NTP 1994 include availability of telephone on demand,
provision of world-class service at reasonable prices, ensuring India’s emergence
as a major manufacturing/export base of telecom equipment and universal

availability of basic telecom services to all villages. It is worth noting here that,
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NTP 1994, totally dismissed the idea of privatising the incumbent companies and
made it clear that the much needed private investment will play a supplementary

role in the efforts of DOT in providing basic services.

NTP 1994 had an objective of providing at least one PCO per 500 urban
population and coverage of all 6.1 lakh villages by 1997. DOT could achieve
only an urban penetration of one PCO per 522 populations and has been able to
provide telephone coverage to only 3.1 lakh villages by the end of the target
period. The target was revised to be completed by the end of the Ninth Plan in
2002. Public providers as well as the licensed private operating companies were
jointly held responsible for the accomplishment of the revised target. As per the
terms of the license agreement, private operating companies are to provide a
minimum of 10 per cent Direct Exchange Lines (DEL) as Village Public

Telephones (VPTs).

Internet Policy, 1998

In November 1997, the Government of India cleared the Internet Privatisation
Policy, [Prior to this VSNL was the sole Internet Service Providers (1SP) in India]
aimed at increasing the number of internet users (Netizens) in the country. The

policy for privatisation of internet service as per the recommendation of the Bimal

2 Swudies. such as, Chowdary (2000} have questioned the technicat and operational feasibility for
the private telecommunication companies (P-telcos) to put up VPTs and provides alternative
suggestions for provisioning and funding of VPTs. These suggestions include suggestion of
contributing 5 per cent of revenue to a Universal Service Fund by every telephone company
including BSNL. It would be economical, in terms of subsidy and capital investment if the
obligation is placed only on BSNL. However the Private telecom companies should be allowed to
install VPTs if they so desire. A committee of cconomists and telecom engineers must workout the
deficits in the provision and operation of VPTs. The extent of deficit incurred by the providers
may be reimbursed from the Universal Service Fund (Chowdary, 2002). Another alternative
suggestion was 1o invite bidding for VPTs and choose the one that bids for least annuity payment
{subsidy). The choice of technology should be lett to the access provider (Chowdary. 2002).
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Jalan’s [mplementation Committee (comprising of inter-departmental members)

report was announced in November 1998. The committee was set up to suggest

ways of encouraging internet usage in the country (Gupta, 2000). The Internet

Policy 1998 has the following features:

Any company registered in India under the Companies Act 1956 is
eligible to sct up an ISP.

The foreign equity holding 1s limited to 49 per cent

License period would be for 15 years. There is no licence fee for the ISPs
for the first 5 years and Re 1 thereafter. However, the ISPs were required
to pay a processing fee of Rs 5000/- only.

There will be separate licenses for different areas. The three categories
are: "A" category for whole of India, ‘B’ for 20 telecom circles inctuding
Delhi, Mumbai, Kolkata, Chennai, Ahmedabad, Bangalore, Hyderabad,
Pune, and *C’ category covering secondary switching areas.

A company can get any number of licenses and there is no limit on the
number of ISP licences that can be granted in a particular service area.
Moreover, two ISPs are permitted to interconnect among themselves.

Bank guarantees have to be furnished by the ISP.

International connectivity should be through the gateways, VSNL or
authorised orgamsations. Private ISPs have to obtain security clearances.
However, direct connectivity between two separately licensed ISPs shall
be permitted.

[SPs are free to fix their own tariff, but may be reviewed by TRAIL

Telephone on the internet is not allowed.

This policy was liberal without any entry barrier, pro-competition and

customer friendly. Later on. internet telephony was partially allowed when calls
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from Personal Computer (PC) to PC was made legal. Moreover, an international
call from PC to phone was allowed. But calling from a PC to Telephone within
the nation is still not made legal. Even when Voice over Internet Protocol
Telephony (VoIP) was not allowed, many were using it (Ramu, 2001). The
government through the proposed NTP 2005 intends to free up use of VolP for
domestic telephony (Rastogi, 2006). Allowing VoIP is expected to have positive

implications for the provisioning and pricing of telecom services.

New Telecom Policy, 1999

Apart from the shortfall in the realisations of the target set in the NTP-1994, the
recent developments in telecommuntcations in the form of convergence of both
the markets and the technologies allowing operators to use their facilities to
deliver certain services that are reserved for other operators necessitated a re-
examination of the legal framework. The Government declared the NTP {1999)

with the following major objectives:

. Strive to provide universal service to all uncovered areas tncluding rural
arcas.
. Strive to provide high-level services capable of mecting the needs of the

country’s economy.

. To create a modern and cfficient telecommunication infrastructure taking
into account the convergence of information technology, media, telecom
and consumer electronics.

J Convert PCO's wherever justified into Public Tele-Info Centers having
multimedia capabilities like ISDN services, Remote database access,
Government and community information systems.

. To provide equal opportunities and level playing field for all service

providers in rural and urban areas.
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Achieve telecommunication coverage to all villages in the country and

provide reliable media to all exchanges by 2002.

However. NTP-1999 also makes it clear that the functions of licensor and
policy maker would continue to be discharged by the Government in its sovereign
capacity. Since the declaration of the New Telecom Policy a number of follow up
actions have also been taken in terms of policy changes and introduction of new

laws to materialise the objectives enshrined in NTP 1999,

Provision for Interconnection

The provisioning for interconnection and cost based interconnection pricing is
essential for encouraging new enlry3. The incumbent operator has an incentive to
limit competition by restricting physical interconnection or charging a price so
high that new entrants cannot operate profitably merely by connecting a set of
new customers to the existing network (GOI, 1996). Hence, a ‘fair and
reasonable’ interconnection policy is essenttal for fostering competition 1in
telecommunication market. Prior to NTP 1999, direct interconnection between
service providers was not a policy; instead, two networks had to be connected via
the incumbent operator, that is, DOT. This arrangement was combined with
certain charges for interconnection that were, in several instances, above cost-

based interconnection charge (Matto et al 2003).

3 Although lower interconnection cost makes new entry profitable and induce greater compettion,
it is a mixed blessing, When interconnection costs are low, the new cntrant has less incentive to
build its own network, to lay its own cables, and 1o establish new wireless links where existing
network is aiready well developed since duplication is considered undesirable (GOL, 1996).
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Broadcasting and Cable Services

Broadcasting and Cable Services have also been included in the definition of
telecommunication service since 9™ January 2004. This would help to address the
problem that is arising due to convergence in technology by bringing broadcasting
and cable services under the purview of TRAIL Only when all the competing
telecom services are under the purview of TRAI a common service quality
standard could be provided. Allowing technology that meets prescribed service
quality standards can be permitted. Technology and delivery platform-neutrality

need to be an integral part of new telecom policy.
Regulation on Quality of Service

Service guality, a major problem in the past, has improved significantly, but there
1s ground left o cover as India sttll lags behind many other countries in this
regard, even within the developing world (Rastogi, 2006). Competition is the
most effective agent of change in vanous aspects of provisioning and pricing of
telecom services. Regulation of service quality 1s essential to ensure that the
falling access and usage price due 1o competitions is not achieved at the cost of
service quality. Based on the Quality of Service Regulation for Basic and Cellular
Services issued in July 2000, TRAI continued to monitor the Quality of Service
(QOS) of basic and cellular service providers on the basis of quarterly
performance reports received from them. TRAI has also prescribed the minimum
standard of quality of service to be achieved by the various service providers. This
would ensure that the telecom service providers maintain a minimum quality

standard while providing these services at a competitive price.
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Unified Licensing Regime

A unified licence can deal with the converging technology, carriage, service, and
platform. Though the transition would be difficult it is expected to bring with it
economic benefits for India through a larger demand for telephony, broadband,
Television, and other services if they can be delivered at right prices (Rastogi,
2006). Introduction of a unified service license regime enables the service
provider to offer any or all services using technologies of their own choice. Such
a regime would replace the present service wise license regime. As per TRAL's
recommendation the Government has moved towards a unified licensing regime
starting with the introduction of an unified access-licensing regime for basic and
cellular services in October 2003. According to the provision under Unified
Access License the operators are free to offer any access technology, whether
landline or wireless. With this act India has emerged as one of the very few
markets in the world where there 1s competition between two major standards of
providing mobile services namely Global System for Mobile (GSM) and Code

Division Multiple Access (CDMA) along with the basic landline service.

Communication Convergence Bill 2001

Keeping in view the rapid convergence of telecom, computers, television and
electronics, the NTP 1999 has suggested for preparing a comprehensive statute to
rcplace the Indian Telegraph Act 1885. Accordingly the Communication
Convergence Bill 2001 was introduced in Lok Sabha. The Bill was expected to
promote, facilitate and develop the carriage and conlent of communications in an
orderly manner. However, the bill lapsed on account of the dissolution of the

thirteenth Lok Sabha.
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However, TRAI (2005} observes that for a quicker growth of the sector,
- consistent with Jatest emerging technologies, there is a need to adopt full unified
licensing or convergence approach. 1In this regard, TRAI has already
recommended to the Government of India to introduce a unified licensing regime
for all telecom services. Such a regime, according to TRAI, would facilitate
service providers to find new ways to reach customers for different services,

create market for the future and new revenue streams.

Policy for Universal Service Obligation

Based on the realisation that access to teleccommuntcation services is the key to
development and growth, and the expectation that Information and
Communication technologies would offer new and exciting opportunities to those
who have access to them, the Universal Service Obligation Policy was formulated
by the Government of India. As per the guideline provided in NTP 1999, the
Universal Service support policy came into etfect from April 2002 and the
Universal Service Obligation Fund (USOF) was established n June 2002, The
Indian Telegraph (Amendment) Act, 2002 was passed tn order to give a statutory
status to the USOF. The fund is to be utilised for meeting the Universal Service
Obligation covering public access through public or cominunity telephones and
provision of individual household telephones in tdentified net-high cost
rural/remote areas. The rural telephony services provided under the aegis of
USOF involve payments from the fund for both capital costs and maintenance and
operational costs, through an open and transparent bidding system (GOI, 2005).
The main feature of this fund is that the credit to the fund shall be through
parliamentary approval and the balance 10 the credit of the fund wili not lapse
with the end of the financial year. The USOF has come to be statutorily

recognised after the Amendment to the Indian Telegraph Act in December 2003.
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The license conditions require the providers to pay a portion of license fee,
equal to five per cent of the Adjusted Gross Revenue to be used for the creation of
a USOF. The support from USOF will be provided to meet net cost (i.e. cost
minus revenue) of providing the universal service. This would ensure
provisioning of public access telephones or community telephones meant for
public use and individual household telephones in net high cost rural/remote

dreds.

The resource for implementation of USO is being raised through a
Universal Service Levy (USL) which is presently fixed at five per cent of the
Adjusted Gross Revenue (AGR) of all telecom service providers except the pure
value added service providers like the Internel, Veice Mail and E-Mail service

providers.

For the purpose of administration of USOF a separate attached office of
DOT has been set up headed by an officer in the rank of secretary. The following
power and functions of the USOF administrator have been prescribed by the
Indian Telegraph (Amendment) rules 2004 that have implications for the

implementation of USO.

1. Formulate bidding procedures including its terms and conditions
2. Evaluate the bids called for the USO.
3. Enter into agreement with the universal service providers.

Settle  the claim of universal service provider after due verification, and

e

make disbursements accordingly from the fund.
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Broadband Policy

The Government of India announced the Broadband Policy in October 2004
wherein broadband has been identified as an ‘always on’ data connection
supporting interactive services including internet access with minimum download
speed of 256 kbps per subscriber (GOI, 2005). By the end of the year 2010, the
policy aims at targeting 20 million broadband subscribers and 40 mitlion Internet

subscribers.

2.4 Chapter summary

This chapter presents an overview of the evolution of telecommunication policy
in India since independence with a special focus on new policy initiatives during
the post-reform vears. Further the origin and development of various institutions
involved in the provisioning and pricing of telecommunication services in India
along with their functions and responsibilities are explored. In addition, the iming
and sequencing of various policy reforms during the post-reform years are also
highlighted. It is evident from this chapter that the telecom sector in India has
undergone remarkable policy reforms since 1990s. The description in this chapter
provides with policy background for detailed analysis of provisioning and pricing
of telecom services during post reform years in the subsequent chapter of this

thesis.

52



Appendix
Table A2.1: Mobile service areas in India

Circle A

Andhara Pradesh

Gujarat + (Dadra & Nagarhaveli)

Karnataka

Maharashtra - {Mumbai+New Mumbai (Mumbai) + Kalyan )
Tamil Nadu { Chennai+MEPZ)+Minjur++Mahabalipuram} + Goa
Circle B

Harvana —-(Fandabad & Gurgaon)

Kerela + Lakshadweep

Rajasthan

Punjab

Madhya Pradesh + Chatisgarh

UPEY/UPIW) - (Ghazibad and Noida)

West Bengat - Kolkata + Sikkim

Circle C

Andaman and
Nicobar

Assam

Bihar + Jharkhand

Himachal Pradesh

Jammu & Kashmir

North East Arunachal+Tripurat Meghalaya+Mizoram+Nagaland+Manipur
Orissa

Metros (M)

Delhi Includes Faridabad, Gurgaon, Ghazibad and Noida

Mumbai New mumbai + Kalyan

Kolkata

Chennai Includes Minjur, Maraimalai Nagar Export Promotion Zone

(MEPZ) & Mahabalipuram

Source: DOT (2002)
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CHAPTER 111

NATURE AND EXTENT OF PROVISIONING AND PRICING OF
TELECOMMUNICATION SERVICES IN INDIA

3.1 Introduction

Reforms in telecommunication sector and the technological changes have
intensified competitton in the provisioning of telecommunication services in
India. As a result, the sector now stands unbundled both horizontally (separation
of services by markets like basic service, value added service etc) as well as
vertically (separation of long distance provision from that of local loop). In this
context this chapter aims at developing quantitative and qualitative measures to
analyse the growth and pattern of provisioning and pricing of telecommunication
services in India during post reform years. Throughout this chapter, the analysis
and description of access and usage price covers only landline services. The scope
is further restricted to BSNL as it has the largest subscriber base in each circle

with public pricing policies applicable to the entire nation.

3.2 Provisioning of telecom services

Growth and patterns in the provisioning of telecom services could be analysed by
using various quantitative and qualitauve indicators. However, separate
methodology is needed for analysing the quantitative and qualitative aspects of

provisioning of telecom services in India.
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3.2.1 Methodology for description and analysis

The detailed methodology for description of quantitative and qualitative

performance is presented below.

Quantitative performance

To identify a measure to represent the extent of provisioning of the entire range of
telecommunication services is a challenge given the range of services offered. In
fact, telecommunication services can be broadly classified into Basic Services and
Value Added Services. Basic Services are generally referred to voice telephone
services. Within Basic services three major categories are local call, long distance
call and tnternational call. On the other hand, Value Added Services include
Cellular Mobile Telephone, Radio Paging, Electronic Mail, Voice Mail, Audio
Text, Video Text Service, Data Service, Video conferencing etc. Moreover, a
large number of customer care initiatives are also being provided to the costumer,
such as customer service cenlers, interactive voice response system (complaint
booking, bill inquiry, meter reading), online payment of telephone bills, costumer
grievance cells, telephone directory on internet and computenrised fault repair
service. In addition, various phone plus services are also available in electronic
exchanges which include call waiting, abbreviated dialing, hotline, call transfer
(call forward), automatic wake-up/reminder call service, call hunting service,
calling line identification presentation (CLIP), calling line identification

announcement service (CLI) and Electronic locking for STD, ISD and local calls.
In order to understand the quantitative growth in the provisioning of

telecom services, various quantitative indicators such as DELs, PCOs, VPTs and

tetedensity are applied. Tele-density [i.e. the number of telephone (fixed +
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Cellular Mobtle phone) per 100 populations] is used here to assess the extent of
access 10 telecom services in India. This may even capture the extent of
differential service provisioning. This is because a higher tele-density would
mean the provisioning of these services are available to more heterogeneous
group of population which is expected to have more diversified demand for and
supply of basic value added services. For the description and analysis of the
impact of policy changes on the provisioning of telecommunication services, inter
temporal and inter regional comparison of teledensity is used. The temporal
comparison is undertaken for the period 1991 to 2004. The inter-regional
comparisons include comparison between countries, between circles and between
rural and urban areas and so on. The spatial disparities in terms of teledensity are

compared with the spatial disparities in terms of economic development.

Service quality performance

The analysis of growth in the provisioning of telecom services in terms of tele-
density is supplemented by using information on service quality indicators. In
fact. the methodology used to evaluate the service quality performance is different
for basic and cellular telephone services. For fixed telephony an index is
constructed by using the quality service indicators from TRAI at the telecom
circle level. The construction of these indices follows the framework of the
United Nations Development Programme (UNDP) methodology for construction

of Human Development Index (HDI) following UNDP (2002).
The service quality indicators include both positive (higher value preferred

to lower value) and negative (lower value 1s preferred to higher value) indicators.

Service quality index for a positive indicator is constructed as follows.
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Actual value - Minimum value  (3.1)

Index for a positive variuble =
Maximum value - Minimum value

In the same way, for a negative indicator such as mean time 1o repair a
lower value is preferred to higher value. Since the value of the index will lie
between zero and one, for all negative indicators the index is normalized by the

foltowing adjustment

{Aclua! J [Minimum }

Index for a negative variable =, _ __LValue value e {3.2)
Maximum Minimum
value valne

Accordingly the index 1s obtained, for all negative indicators. With this
normalisation a higher value of the index obtained for a negative indicator is also

preferred to a lower value. Hence equation 3.1 and 3.2 are comparable.

In order to construct a composite index of service quality performance
comparable across circles, each of these indices is arranged in descending order
and the familiar un-weighted rank score technique ts used. The rank scores are

aggregated by circle 10 obtain the total rank score.

n
Total Rank ScorcC= > Rcmki .......... (3.3)
i=1
where,
Total Runk Score. Represents the score for the c" Circle (c=1....26)
Rank. represents rank for i™ service quality indicator (i=1....... 7)
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The indices are unweighted implying that equal weight is assigned to all
indicators. The service quality in basic services 1s compared across circles. using
the total rank score. In order to examine the relationship between service quality
indicators and quantity indicators an attempt has been made to find out the rank
correlation between the rank of various circles in terms of teledensity and the rank
of the total rank score. In the case of cellular services, using vanous ndicators,
the service quality offered by providers in various circle categories is compared.
In addition, an attempt is made to analyse the changes in telecom prices during

post reform years.

3.2.2 Variables and Data

The secondary information on indicators relating to various aspects of
provisioning of telecom service has been collected from the published sources and
official website of TRAI Table 3.1 through table 3.3 summarise the nature of data

used in this chapter and the source for the same.

Quantitative Indicators

Table 3.1 provides information on coverage of the data used. and the source of

database for measurement of various quantitative indicators.
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Table 3.1: Quantitative Indicators for telephone services

Vanable

Measurement

Coverage

Source

Teledensity of [ndia

Teledensity by rural
and urban area

Teledensity by circles

Teledensity of
selected countries

Number of telephones
per 100 population

FO90-91 to 2003-04 a1
all India level

Annual Report of DOT,
2004

1995-96 to 20013-04 at
all India level

Annual Report of DOT.
2004

Arca  across  various

SCryvice areas

Annual Report of DOT.
2002 & Annual Report of
DOT. 2004

Selected countries
including India

Economic Survey 2002-
3 and 2003-(4

Teledensity with and

Teledensity  with  and

2000-01 o 2004-05 at

Economic Survey

without mobile | without mobile phone | all India level {various issues)
phone

Public and privire | Number of  DEL | 2000-01 1w 2004-05 at | Economic Survey
sector contribubon o | provided by Public und | all India Jevel (Varous issucs)
fixed and mobile | privale sector. by fixed

phone. and mobile {(including

WLL) services

Village Public
Telephones

Number of villape
public telephone
provided

20003 and 2004 by
circles

Annual Report of DOT,
2004

Pubhc Call Oflices

Number of public call
olfices provided

F993-2001 atall India
level

Indian
Telecommunication
Statistics, 2002

Note: All sources are published by the Government of India

Source: Compiled by the author

Service qualitative indicators for basic telephony

Public as well as private providers are involved in the provisioning of telecom

services in India. The official website of TRAI {(www.trai.gov.in.) provides data

on various service quality indicators for basic and cellular services that are useful

in comparing telecom service quality. Such comparison could be between fixed

and mobile, public and private, public fixed and private fixed, public mobile and

private mobile. However, as the variable used for comparing service quality in the

case of fixed and celtular services are different, no uniform methodology can be

applied for comparing the service quality offered by these two distinct categories
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of services. Table 3.2 summanses the data available on various service quality
indicators in basic telephony, the benchmark prescribed by TRALI, the source and

the coverage of the data.

Table 3.2: Service quality indicators for basic telephony

Indicator Benchmark Data availability Coverape
Iy Fault incidence per 100 | Less than 3 Circle wise | 1) For the yuarter
suhscribers per month information  is | April-June 2003.
2) Mean time to Repair Less than 8 available on
hours these parameters | 2)  Information on  ihe
3y Cali c()mplcli(m rate 1n | More than 65% for various service quality paramelcrs
local network providers on | for Bharat Sanchar Nigam
4)  Percentage  of  bills | Less than 0.1% quarterly basis Limited (BSNL) has been
disputed since April-June | used h?causc . of its
Sy Operator assisted urgent | Less than § hour | 2003 presence in all circles as a

trunk calls basic  telephone  service

6y  Operator  assisted | Less than 2 provider.

ordinary trunk calls hours _ }
servic 2as

7y Shifts Less than 3 days The service areas of

Mumbai and Delhi have
been excluded from the
analysis, as for these areas
the public scctor service
provider is  Mabhanagar
Telephone Nigam Limited
(MTNL).

Source: Compiled from TRAI (2003a)

The study uses the information on these seven service quality indicators,
for the period April to June 2003. The benchmarks provide the minimum
expected level of service quality for various indicators prescribed by TRAI for all
basic telecom service providers. These benchmarks provide the upper limit for the
negative indicators and lower limit for the positive indicator of service quality for
cach indicator. Hence, lesser the observed value of any negative indicator better is

the service quality delivery. In the same way, a higher value of the positive

indicator is preferred.
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Service quality Indicators for cellular services

The service quality indicators for the cellular services could be classified under

the following three broad heads:

. Fault incidence and repair: There are threc sub indicators under this
viz. the number of faults per 100 subscribers; fault cleared within 24

hours and accumulated down time of community isolation.

2. Network performance: Under network performance the key indicators
are: 1) Call success rate (within licensee’s own network), 11) Service
access delay, ni) Call drop rate, and v} percentage of connection with

good voice quality.

3. Billing Complaints: Billing complaint indicators include (a) complaints
per 100 bills issued, (b) percentage of complaints resolved within 4
weeks, (¢) period of all refunds/payments which is due to customers

from the date of resolution of complaints as in (b).

The above information relating to service quality indicators for the cellular
service providers are available by providers and not by circles from published
sources. Table 3.3 provides information on various service quality indicators for
cellular services, the prescribed benchmark by TRAI for cach of these service

quality parameter, data availability, and coverage of the data used.
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Table 3.3: Service quality indicators for cellular mobile telephony

Service quality parameters Benchmark Data Data
availability coverage
1) The number of faults per 100 | < | Provider wise | Quarter
subscribers information by | ending
2) Fault cleared within 24 hours 100% category of | March 2004.
3) Accumulated down time of | <24 hrs circle 1S
community isolation available on
4) Call success rate (within | > 99% these
licensees own network) parameters  on
5) Service access delay 91020 quarterly  basis
seconds since Apn]-

6) Call drop rate < 3% June 2003.
7) Percentage of connection with | > 95%
good voice quality
8) Complaints per 100 bills issued | < 0.1% But circle wise
9) % of complaints resolved | 100% information is

within 4 weeks

not available.

Source: TRAI (20044a)

The service quality benchmarks for various service quality indicators as

prescribed by TRAI for cellular mobile service providers is used to examine the

percentage of providers fulfilling the prescribed benchmark in each category of

circles. Accordingly the service quality aspects of provisioning of cellular telecom

services in India are analysed.
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3.2.3 Analysis of Qua-ntitative Indicators

The quantitative growth in the provisioning of telecom services are analysed
using various indicators such as growth in the DEL by circles, growth in
teledensity (for instance, by circles, by rural and urban areas) and so on. The
quantitative expansion in the provisioning of telecom services in terms of these

indicators are analysed below.

Growth of Direct Exchange lines across circles

The growth in the DEL explains the growth in the subscriber base. The total
number of direct tclephone connections 1s an important indicator for measuring
the extent of access to telecom service provisioning. This Is because access refers
to the availability of the facility to make (and receive) telephone calls. In fact the,
usage demand (i.e. the demand for making a telephone call) ts dependent on a
prior decision to subscribe to the telephone network (Trotter, 1996). Further, a
larger number of telephone connections may bring in greater network externality
and call externalities. Thus it is important to examine the growth and pattern of

DEL across circles.

Table 3.4 provides information on Annual Growth Rate (AGR) and
Average Annual Growth Rate (AAGR) in direct exchange lines provided by
BSNL and MTNL for the period 1994-95 through 2000-01.
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Table 3.4: Growth in direct exchange lines provided by BSNL and MTNL

Circles 1994- 1995- 1996- | 1997- | 1998 1999- { 2000- | AAGR
95 96 97 08 90 00 01 (%)
AGR (%)

Category A and

Metros

Al | Andhra 2711 2118 1932 1 2271 1 3470 | 41.67 | 2744 | 28.08
Pradesh

M1 | Delhi 18.80 20,68 1740 | 1321 | 587 10,72 | 891 13.65

Al | Gujarat 18.69 17.29 1779 1 1974 | 1981 2416 | 2482 | 20.30

A2 | Karnataka 374 A8.77 24000 ] 2621 19.30 2385 | 2340 | 2434

A3 | Maharashtra | 25.53 28.42 26000 | 2319 | 2255 2437 | 27.66 | 2540

M2 | Mumbai 14.79 16.12 13495 13.03 | 84} y.99 6.06 12.48

A4 | Tamif Nadu 25.36 28.05 31300 | 32.35 | 30.62 1653 | 2854 | 2896

A5 | Chennat 17.99 21.28 2339 | 1919 | 2425 2288 | 1979 | 21.25

Category A and 19.67 2383 2051 | 2025 | 1913 2262 | 21.01 21.00

Metros

Catepgony B

B1 | Huarvana 24.10 21.90 2033 | 2056 | 22.66 2229 | 2368 | 2222

B2 | Kerala 48.39 5.75 2540 ( 2693 | 25400 2583 [ 2680 | 26.30

B3 Madhya 1943 15.16 12.04 14.76 17.48 16.47 1524 15.80
Pradesh

| B4 Punjub 30,98 33.72 2697 | 22.76 | 21.80 19.19 | 1943 | 2498

B5 | Rujusthan 27 .51 25.38 2308 | 2434 | 2262 19.63 | 1957 | 23.16

B6 | Uttar 21.59 2291 26,79 | 30.57 | 2543 2491 | 2513 | 25.33
Pradesh

B7 | West Bengal | 22.83 40.71 4340 ) 37.72 | 32.48 30,50 | 37.34 | 3403

BX | Kolkata 1343 17.37 16.82 | 2898 | 2693 20063 | 19.53 | 20.53
Cutegary B 2658 19.97 2297 2532 | 2381 2225 | 2286 23,40

Calepory C

Cl Andaman & 2513 20000 | 3333 | 10000 | 50040 | 2500 | 42.22
Nicobar

C2 | Assam [7.57 22.99 16.82 | 29.60 | 3086 2877 | 2381 24.35

C3 | Bihar 21.67 13.36 (8493 | 1982 | 25.81 2490 | 4226 | 23.82

C4 | Himachal 3539 | 37.50 | 2909 | 2817 | 23.63 | 2667 | 21.75 [ 2891
Pradesh

C5 | Jummu & 11.90 12.77 009 | 2899 | 21.35 2037 | 33485 22.77
Kashmir

C6 | North-East 18.00) 27.12 2400 | 2473 ] 31.03 2820 | 2564 25.54

C7 | Orissa 15.38 22.96 19KBR | 33.67 | 2556 26.65 | 24.35 24.07
Catepory C 20018 20.76 2149 ] 26,33 | 26.28 26.00 | 30.47 24.52

All India 5200 | 2229 | 2141 | 2240 [2127 | 22.74 [2236 | 22.07

Source: Computed by using the basic data in CMIE (2003)
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From table 3.4 it is clear that, among ‘A’ and ‘M’ category of circles,
Karnataka has registered the lowest growth of 3.74 per cent in DEL in 1994-95,
However, the following year it has registered the highest growth rate of 48.77 per
centin DEL. Among *B’ category of circles, Kerala has registered highest growth
in DEL 1.e. 48.39 per cent for the year 1994-95 and lowest growth of 5.75 per cent
in the following year. In the case of ‘C” category of circles, highest growth in the
DEL of 100 per cent has been observed in Andaman and Nicobar for the year
1998-99 whereas the growth rate in DEL was lowest (11.90 per cent) for Jammu
and Kashmir for the year 1994-95. The average growth of DEL in category ‘B’
(23.40 per cent) and category “C° (22.07 per cent) circles 1s marginally higher
than Category A" & "M’ (21.00 per cent) circle. These results indicate for a

marginal variation in the average growth of DELSs across circles.
Growth of telephone connections by public and private ownership

Since 2001-02 there has been a significant growth in the telephone subscriptions
at all India level. This growth is largely due to the growth in the subscription of
mobile telephony and the contribution of private providers. It could be noticed
from table 3.5 that private sector alone contributes 47 percent of total DELs (i.e.
46.29 million) by the end of March 2005. Table 3.5 presents the growth in

telephones connections since 2001-02 by public and private ownership.
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Table 3.5 Growth in telephone connections: 2001-02 to 2004-05

[ Y cars Fixed (in Milthion) T Maobile & WLL {in Million} Total
Total telephone
Public | Pnvate Total Fixed | Public Private Mobile & conneclions
WLL
MH01-02 379 0.52 1842 0.26 6.28 6.54 44 .96
200203 403,53 (] 11.63 2.64 10.35 12.99 54.62
(693 | (111.54) | (8.30) (915.28) | (64.81) {98.62) {21.49)
200304 J0.39 | 2.36 4285 5.99 277 33.69 76.54
00 | (114.55) | (290 (12689 | (167.63) | (159.35) (40.13)
2004-05 4111 5.09 46.2 10.97 41.2 52,17 0g.37
(1.5%) { (1IS.68) | (782) (83.14) (48.74) {54.8%) (2K.52}
AAGR (7} 279 113.92 6.37 37514 93.73 104.28 RITKIN
Percentage of 4179 517 46,97 11.15 41.88 53.03 100,00
DEL by ¢nd of
March 2(H)5
Tolal Private 16.09
Toral Public 52 0K

Note: Figure in the parentheses refers to annual growth (in percent)

Source: Computed by using GOl (2006)

It is evident from table 3.5 that the growth of telephone connection since
2001 is largely due to the growth in mobile and WLL service. The average annual
growth of total fixed lines for the period 2002-2005 was 6.37. During the same
period mobile and WLL subscription has registered an average growth of 104.28
per cent. It could be noticed that that the total mobile and WLL subscription

(52.17 million) has bypassed the total fixed line (46.2 million) by the end of 2005
March.

However, growth in the direct exchange lines is not adjusted to the
population size. That is why the growth in teledensity may be considered as a

better indicator for comparing the extent of provisioning of telecom services both

in time and space.
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Growth of teledensity in India

Teledensity 1s universally used as a plausible indicator for telecom access or
penetration. Table 3.6 provides the growth of teledensity in India since 1990-91

and compares the growth during pre-mobile period and post mobile period.

Table 3.6: Growth of tele-density in [ndia since 199]

Year Teledensity in India AGR (%)
199()-9 1 (L.at)

1991-92 .67 11.67
199291 0.1 14,93
1003.04 Pre Maohile Period 0y 16 88
199495 1.07 18.89
1995.96 1.28 19.63
Average growth (%) 1991-1996 16.40

1996-97 1.56 21.8K
1997-98 1.94 23.36
1998-99 | 233 20.10
1999-(0 2.85 2232
2000-01 Post Mobile Period 3.58 2561
2001-02 4.29{3.67) 19.83
2002-03 511 (3.89) 19.11
2003-04 7.02(3.93) 37.38
Average growth (% ): 1997-2004 23.82

Average growth (% ) 1991-2004 20.97

Note: Figures in the parentheses refer 1o tele-density without mobite and WLL

Source: Computed by using the basic data in DOT (2004) and GOI (2006)

It could be seen from table 3.6 that the teledensity in India has grown from
0.60 in 1990-91 to 7.02 in the year 2004. During this period the teledensity has
grown at an average annual rate of 20.97 per cent. The average annual growth rate
of teledensity corresponding to the period 1991-1996 was 16.40. The provisioning
of telecom services during pre mobile period could be viewed as the provisioning
of basic telephone services. The cellular mobile service was made available on
commercial basis in 1997. Hence, teledensity before 1997 is basically the number
of fixed telephone per 100 populations. In the year ending 1996 the teledensity in

India was only 1.28. The teledensity increased from 1.28 in 1996 to 7.02 by the
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end of 2004. The introduction of mobile services has resulted in a faster growth in
the teledensity. In fact, for the period 1997-2004 the teledensity has registered an
annual average growth of 23.82 per cent. For the period of 1997-2004 the
teledensity has registered highest annual growth of 37.3% per cent for the year
2003-04 over the previous year. whereas, for the same period the lowest annual
growth observed was 19.11 per cent for the year 2002-03. It could be seen from
the table 3.5 that the lowest annual growth rate in teledensity for the period 1996-
97 to 2003-04 is 19.11 per cent observed for the year 2002-03 1s marginally less
than the highest annual growth rate for the period 1991-96 1.e 19.63 per cent for
the year 1995-96. Thus, the introduction of mobile telephony has resulted in a

faster growth rate in teledensity of India.
Growth of teledensity by Rural and Urban areas

The growth of teledensity in rural and urban areas is yet another indicator
explaining  the nature and extent of growth in the provisioning of
telecommunication services in India. Table 3.7 presents the growth in teledensity

by rural and urban areas of India.

Table 3.7: All India tele-density by rural and urban area: 1995-96 to 2003-04

Year Rural Urban
1995.96 0.29 395
1996-97 0.34(17.24) 476 (20,51
19Y7.9% L33 (26.47) 5.78(21.43)
1Y% 99 0.52(209%) 6.87 (18.86)
199G} .68 (3077 8.23 {19.80))
2000-01 093 ¢36.70) 10.37 (26.(%))
2001-02 1213001 1220 (17.65)
2002-(33 149 (23.14) 14.32 (17.38)
2003-04 1.5715.57) 20.79(45.18)

AAGR (%) 218S 23.35

Note: Figure in the parentheses refers to annual growth (in percentage)
Source: Computed by using the basic data in DOT (2004).
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Table 3.7 shows that the AAGR of rural teledensity was 23.85 per cent,
which was marginally greater than the AAGR of teledensity at all India level i.e
23.82 per cent. The average annual growth of teledensity was more in the case of
rural areas in comparison with urban areas. During the period 2002-03 (0 2003-04
AGR of teledensity has fallen drastically in the rural areas, which was only 5.7
per cent. In contrast, for the corresponding period the AGR of teledensity for the
urban areas was 45.18 per cent. This could be attributed to the introduction of
Calling Party Pay regime in May 2003. In fact, in 2003-04, fixed lines grew by
2.93 per cent, while mobile telephones grew by 159.35 per cent and there was a
continuing massive shift in the technology of access from fixed line to mobile
telephony (GOIL. 2004). During this period the teledensity in rural areas has
marginally increased from 1.49 to 1.57 whereas in the case of urban areas it has
increased from 1432 to 20.79. This indicates that reforms in the
telecommunication services may lead to dispanities in its provisioning across rural
and urban areas. This is because areas with higher teledensity are likely to be
associated with a more heterogeneous population resulting in a more diversified

demand for and supply of telecom services.

Table 3.8 shows the pattern and growth of teledensity in rural and urban
India across various circles between 2003 and 2004. This is a useful indicator for
analysis of spatial disparities as well as rural-urban divide in the provisioning of

telecom services.
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Table 3.8: Rural, Urban tele-density by telecom circles: 2003 and 2004

All India Urban Rural
Circles 2003 2004 2003 2004 2HI3 20614
Catepory A
Andhra Pradesh S.66 7.85 1542 227 204 2.33
KGujarat 7.77 10,14 16,44 2246 Rl > 52
Karnataki 6.67 9,46 14.7% 22.58 Ry 241
Muharashtea 6.00% I I 4.96 19.99 219 031
[Tamit Nadu 6.22 K54 [2.0% 17.21 AN 2 35
[Tele-density A 638 (0811 B.65 (098 | 14.72(1.50) [ 20.80(2.39)| 2.21(0.18) | 2.37 {008}
watcgory B
Haryana 6.2 1 ®.38 5.3 22.01 232 242
Kerala 11.33 14.87 21.28 32 .82 [7 .85 K 6
Madhya Pradesh 3.02 3.99 L. 68 12.91 ). 56 ) 68
hhattisgarh .47 |.63 5.55 6112 ) .47
Punjab 11.76 17.33 23.99 38.25 th 6 .81
Rajusthan 247 k1.5 10.73 14.83 1.25 1.32
LUttar Pradesh E-W 215 2.6 8.12 1224 .56 ) 47
L ttaranchal H.25 5. 1 12.57 1517 1.3 .48
West Bengal 145 218 782 9.79 (}.89 ).595
Tele-density B BR73E00H9957%0 [T1A3 1620 1676 (108 |1 391249y [1.50¢2.71
category C
Andaman & Nicobarjl 0,15 11.56 14.82 17.5 7 74 5.4
A ssam [.94 2.13 I1.54 1247 1.5 ).56
Bihar £.32 1.67 W46 11.64 144 0.5
I harkhand [ .68 2 6. 1! 7.34 0.4 ). 45
Himachal Pradesh |85 10.14 36 08 5112 1543 5,51
Jammu & Kashmir 248 3.01 K.34 10.12 K52 .61
North-East ] 13 3.35 9 K8 10,89 )95 1.08
North East [l AJKR] 2.71 822 2.07 K79 1.00]
Orissa 229 295 10.12 13.86 LK ).95
Tele-density C JOU R 1242357y 2900 TEEI (133907612697 0K (2 84
Metros Category
Kolkata [ 3.47 18.42 F3.47 18.92
[Delhi 27.38 41.79 29,24 H-1.48
Mumbai 2422 36.08 24.22 36.08
K "hennat 2297 I8 K] 21297 138 81

22015

Tot] Metros (5.049) 33 60 (10.20[22.56 1650 B421(11.00
AT India S 1] (7. 19 [7.02 011 360 (743 (1208} 12220 (1237

Note: Figures in the parentheses refer to value of standard deviation of tele-

density

Source: Computed by using the basic data in DOT (2004)
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Among the four categories of circles, the metro category has the highest
average teledensity of 33.62 by the end of March 2004. On the other hand ‘A’
category of circles has an average tele-density of 8.65, which is marginally higher
than the all India teledensity of 7.02 during the same period. The teledensity of
‘B”and "C’ category of circles, are 4.99 and 2.42, respectively, by the year ending

March 2004, which are far below the all India average.

Among ‘A’ category circles Gujarat has the highest teledensity of 10.14
while Andhra Pradesh stood least with a teledensity of 7.85 for the year ending
March 2004. For ‘B’ category of circles, Punjab has the highest teledensity of
17.33 whereas, Chhatishgarh has a very low teledensity of 1.63. In the case of ‘C’
category of circles Andaman & Nicobar has the highest teledensity of 11.56
whereas. Bihar has least teledensity of 1.67. In *C’ category circles Bihar, Assam,
Jamu & Kasmir, North-East and Orissa have teledensity below one. Even in

category ‘B’, circles like MP, UP and WB are yet to achieve teledensity of one.

Circles under *A’ categories have the least standard deviation (0.98) in
tcle-density whereas, the standard deviation of teledensity for ‘M’ category circle
was the highest (10.26). On the other hand. for the same period the standard
deviations of teledensity for ‘B’ and ‘C’ category of circles are 5.78 and 3.57,
respectively. This imply that therc is less vaniation in the provisioning of telecom
services (in terms of teledensity) in the case of ‘A’ category and ‘M’ category of

circles whereas this variation is high for circles classified under "B’ and “C”

category.

So far as the urban teledensity is concerned, ‘C’ category of circles has the
highest standard deviation of 13.49 followed by Category ‘M’ with a standard

deviation of 11.01, category ‘B” with a standard deviation of 10.80 and category
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"A” with a standard deviation of 2.39 for the year ending March 2004. In the case
of rural teledensity *C’ category has the highest standard deviation of 2.84. while
‘B” and *C’ category circles have a standard deviation of 2.71 and 0.08,

respectively, for the year ending March 2004.

Andbra Pradesh has the least tele-density (7.85) in *A” category of circies.
However, 1t has the highest urban tele-density of 22.7 by the end of March 2004.
During the same period, the rural tele-density in Andhra Pradesh was only 2.33.
In category ‘B’, Punjab was having the highest urban tele-density of 38.25. The
rural tele-density for Punjab was 4.8. Though the rural tele-density is relatively
higher in Punjab as compared to the rest of the circles, there is a clear-cut rural
urban divide within Punjab. For 'B" category of circles the urban tele-density is
found to be the lowest for Chhastishgarh with a tele-density of 6.02 whereas, the
rural tele-density is found to be the lowest for Chhastishgarh and UP-W where the
tele density was 0.47. In “C” category of circles, Himachal Pradesh has the highest
urban tele-density of 51.12 and Jharkhand has least urban tele-density of 7.34
whereas Andaman & Nicobar has the highest rural tele-density of 84 and

Jharkhand has the lowest rural tele-density of 0.45.

Among the Metros, Dethi has the highest tele-density of 41.79 and
Kolkata has the lowest tele-density of 18.92. It is important to note that the tele-

density of even the metros in India arc far below the tele-density in the developed

countries.

In this connection, it would be interesting to examine the relationship
between spatial disparities in terms of teledensity and economic development

measured by per capita Net State Domestic Product. In order to do so an
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approximation of per capita NSDP at factor cost by telecom circles in 2002-03 is

computed and presented in table 3.9.

Table 3.9: Spatal distribution of per capita NSDP: 2002-03

Circles ]Pcr capita NSDP in Rs
A

ANDHRA PRADESH 18820

GUJARAT J2K3R

KARNATAKA 19865

MAHARASTRA = 10609

TAMIL NADU 21740
B

HARYANA 26974

KERALA 22776

RAJASTHAN 12745

PUNJAB 26032

MADHY A PRADESH 11671

UTTAR PRADESH & 10031~

WEST BENGAL » 18562
C

ANDANMAN AND NICOBAR 2¥340)

ASSAM 120074

BIHAR V 71145

HIMACHAL PRADESH 22671

JAMMU & KASHMIR 133207~

NE # L7022

ORISSA 113208

Circle category Per capita NSDP Average of per capita Coefficient of variation in

{in Rs.) NSDP per capita NSDP

(in Rs.)

A 19046 19974 12

B 14532 18399 38

C 9739 15867 47

Total 15306 17881 SA)

Note: Each telecom circle is co-terminus with a state though with a few exceptions, An
approximation of the per capita state domestic product by circle 15 obtained with the

following adjustments.

# NE includes: Arunachal, Tripura, Mcghalaya. Mizoram, and Manipur

* Maharashtra includes Goa ¢ Madhaya Pradesh includes Chhattisgarh
& UP includes Uttaranchal A West Bengal includes Sikkim

V Bihar includes Jharkhand . ' _ )
¥* NSDP data for Uttaranchal and Jammu & Kashmir pertain to the financial year

2001-02. . '
Source: Computed by using the basic data in GOl (2006)
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It is evident form table 3.9 that ‘A” category of circles has the highest per
capita income of Rs 19046 whereas, *C' category of circles has the lowest per
capita income of Rs. 9739/, The per capita income for ‘B category of circles is
Rs. 14532/- . Comparison of these per capita incomes for the financial year
2002-03, with the corresponding teledensity (given in table 3.8) indicates that the
provisioning of telecommunication services is biased towards high-income
circles. In fact, by the end of the financial year 2002-03 - ‘A’, B’ and ‘C
category of circles were having the tele-density of 6.38, 3.73 and 1.99,
respectively. The simple correlation between the per capita NSDP and teledensity
is equal to 0.85. This indicates that the higher teledensity and higher percapita

income are highly and positively correlated.
International Comparison of teledensity

Level of telecom service provisioning could be discussed in terms of comparison
of teledensity at the national level with that of international level. Table 3.10

presents the international comparison of teledensity.

Table 3.10: Comparison of teledensity between India and selected countries: 1995
and 2003 (December)

Countries Tcle density
1955 2003 Growth (in per cent)
UK 50,2 143.13 185.12
USA 607 [16.43 91 38l
Brazil 8.5 42.38 39¥.59
China i3 42.32 118242
Snilanka 1.1 9.57 770.00
Indonesia 1.7 9.17 439 4]
India 1.1 6.60 500.00
Pakistan 1.7 4.42 160,00

Source: Computed by using the basic data in GOI (2003) and GOI (2005)
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Table 3.10 indicates that India lags bchind many developing countries in
the world n terms of teledensity. Tele-density in India has risen sharply from 1.1
in 1995 to 6.6 in 2003. Despite this, India clominues to lag far behind the countries
like Brazil and China where teledensity was more than 40 in 2003. In 1995 China
was having a teledensity of 3.3 which grew upto 42.32 in 2003 registering
1182.42 percentage growth. In contrast, India registered 500 percentage growth
over the same period of time from 1.1 in 1995 to 6.6 in 2003. It is worth noting
here that the teledensity of even urban India is less than half of what China and
Brazil have achieved. In 1995-96 the urban teledensity in India was 3.95 (see
table 3.6), which grew upto 20.7% by the end of March 2004.

Public Provisioning of telecom Service

The public telephones are non-owned by individuals and institutions but
accessible to all from a public place. The provisioning of PCOs and VPTs
constitute the backbone of dependable connectivity for the majority of the
populace. With India lagging behind many countries, low-income circles lagging
behind the high-income circles and rural India lagging behind urban India in
terms of access to telecom services, the public telephone plays a vital role in
meeting the legitimate social and economic need of many non-subscribers to get
connected with the rest of the world. Accordingly, as policy initiatives, attempts
are being made to provide atleast one VPTs for each village. These VPTs are
generally installed in public places such as post office etc in order to make it
accessible to the common man. Keeping in view the low level of rural teledensity
i.e 2.37 by the month ending March 2004, VPTs are expected to act as a
dependable medium to serve the telecommunication need for the rural India.
Given the geographical area of India with more than 0.6 million villages, the

coverage in terms of VPTs, seems 1o be satisfactory. Table 3.11 summanses the
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details regarding the extent of provisioning of VPTs in rural India in terms of the

percentage of villages covered by service areas in each category of circles.

Table 3.11: Coverage of VPTs by States/Circles: 2003 and 2004

Circles Per cent of villages with VPT
2003 2004
Corepory A & Metros

1 Andhra Prudesh 79.49 79,49
2 Delhi 100.00 100.00)
3 Gujarat 61.87 Gl .87
4 Karnataka 100.00 100.00
5 Mharashira 74.27 74.27

6 Mumbai NA NA
7 [Tamil Nadu 1{¥).00 10004}

¥ Che nna NA NA
Tolalin category A & Mewros 82.34 82.34

Category B

u Haryina 99.43 Yu 13
) Kerala 100.00 1{K),00
1l Madhyva Pradesh 72.57 7258
12 Chhattisgarh 74.37 74.37
13 Punjub 100.00 10000
11 [Rajasthan 60.43 60013
15 Uttur Pradesh E 95.20 9525
16 Lty Pradesh W 90.10 9(). 10
i7 L Itarang hal 74.50 75.14
1% [West Benga) §7.31 97.11
19 Kolkata 100.00 100.00
Taotal in category B 84.09 84,14

Category C

20 lIAndaman & Nicobar YR.51 98.51
21 Assam 73.02 78.51
22 Bihar 93.67 93.67
23 J hark hand 82.86 84.86
24 Himachal Pradesh 97.99 98.00
25 Jammu & Kashmir 62.82 70.76
26 Narth East | 2091 38.79
27 North East 1] 33,39 46.31
28 }Orissa 86.05 80.73
Total in category C 82.15 B4.67

All India 8312 83.92

Note: NA = not applicable
Source: DOT (2004)
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In terms of VPT coverage, 83.92 per cent of Indian villages have access to
the public provisioning of telephone services. Among ‘A’ and ‘M’ category,
82.34 per cent of the villages are covered with VPTs. In this category, Tamil
Nadu, Karnataka and Delhi have already provided VPTs to all the villages
whereas Gujarat, Andhra Pradesh and Maharashtra are clearly lagging behind
with 61.87 per cent. 7949 per cent und 74.27, per cemt of the villages,
respectively. provided with VPT. In the case of *B’ category 84.14 per cent of the
villages are having the facility. In this category, all villages in Kerala, Punjab and
Kolkata are provided with VPT. In this category, Rajasthan has only 60.43
percentage of villages covered with VPTs which is the least. With regard to the
"C7 category, Andaman & Nicobar has 98.51 percentage of villages covered with
VPTs which 15 highest. On the other hand, only 46.31 percentages of villages are

covered with VPTs in North East 11. This is the lowest among all the categories.

Similarly, PCOs are being installed all over India through public
provisioning to make the service available to the common man. The beneficiaries
of the PCOs are not necessarily the non-subscribers. Even for the subscribers of
telecom services PCOs may serve as a useful means of communication specially
when they are in roaming. The provisioning of PCOs establishes the global
connectivity and makes telecommunication services available even to the people

without owning a telephone.

Table 3.12 shows the growth of PCOs in India since 1993 and the total
number of PCOs as a percentage of DEL.
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Table 3.12: Growth of PCOs in India: 1993 to 2001

Year PCOs
Local and STD/ISD | Highways | Total PCOs PCOs as a
Trunk percentage of

DEL

1993 120962 41391 NA 162353 2.39

1994 138800 57119 1781 197700 2.46
{14.75) (38.00) (21.77)

1995 143002 87543 2010 232555 2.37
(3.03) (53.20) (12.86) {17.63)

1996 161424 116532 2694 280650 2.34
(12.88) {33.11) (34.03) (20.68)

1997 184291 157333 3554 345178 2.37
{(14.17) (35.01) (31.92) (22.99)

1998 210495 213385 4060 427940 2.40
(14.22) (35.63) (14.24) (23.98)

1999 243052 272989 4639 520680 2.41
(15.47) (27.93) (14.26) (21.67)

2000 287994 355390 5567 648951 2.45
(18.49) (30.18) (20.00) (24.64)

2001 361196 490505 8374 860075 2.65
(25.42) (38.02) (50.42) (32.53)

AAGR (%) | 14.80 36.39 25.39 23.24

Note: 1) Figure in the parentheses 1s annual growth rate (%)
2) NA = not available

Source: Computed by using the basic data in DOT (2002)

[t is clear from table 3.12 that the number of PCOs in India has grown
from 0.16 million in 1993 to 0.86 million in 2001. The average growth of PCOs in
India is 23.24 per cent during this period. The highest annual growth of 32.53
percent in total PCOs was for the year 2001. While the local and trunk PCOs have
grown at an average rate of 14.80 per cent, PCOs with STD/ISD facility and the
highway PCOs have grown at a much higher rate 1.e. 36.39 and 25.39 per cent,

respectively. This has ensured improved accessibility in view of long waiting list
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for telephone connections and also to the general public who cannot afford to

have a telephone of their own.

3.2.4 Service Quality indicators

The qualitative aspects are as important as that of quantitative growth in the
provisioning of telecom services. In particular, qualitative aspects are of equal
importance for both fixed and mobile telephones. Thus, service quality aspects are

measured and analysed below by basic and mobile telephones.

Service Quality indicators in Basic Telephony

Table 3.13 provides the total rank score obtained by using information on various
service quality indicators for the quarter April-June 2003 and ranks various circles

in terms of their performance in terms of reliability in the provisioning of basic

telecom service.
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Table 3.13: Scores and Rank basic telecom service quality by circles

Circle A [Total Rank Scores [Ranking by total rank score
1 [Andhra Pradesh R0 6
2 |Gujarat 96 14
3 Karnataka g2 8
o [Maharashtra 109 21
S [Tamil Nadu 84 11
Circle B
6 |Haryana 103 17
7  |Kerala 105 19
I Mudhya Pradesh 79 5
9O IChhattisgarb 102 16
10 |Punjab 105 19
1T [Rajasthan 111 23
12 Uttar Pradesh East 37 ]
13 |Utar Pradesh West 71 3
14 [Utranchal 48
15 [West Bengal 87 13
Circle C
16 |Andaman & Nicobar 83 10
17 |Assam 96 14
18 [Bihar 74 4
19 Pharkhand 104 I8
20 Pammu & Kashmir 109 2
21 North-East 1 114 24
22 |North East 1] 84 I
23 [Onssa 113 25
Metro Circles
D4 [Kolkata 82 8
25 [Chennai 80 6

Note: Himachal Pradesh is excluded for lack of data on service quality indicators,

Source: Computed by using equation 3.3
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Uttar Pradesh East occupies the highest rank whereas Orissa occupies the
lowest rank in terms of overall service quality score for quarter ending June,
2003. During the same period under ‘A’ category of circles, Andhra Pradesh has
the highest total rank score of 80 while Maharashtra has the lowest total rank
score of 109. Shitting of telephone is the major concern for both these circles as
Andhra Pradesh ranks 22™ and Maharashtra ranks 24" in this aspect of service
quality. So far as the circles in B category are concerned, Uttar Pradesh East has
the highest total rank score in terms of service quality whereas Rajasthan ranks
the least with a total rank score of [11. The poorest among all service gquality
indicators for Uttar Pradesh East is fault incidence per 100 subscribers per month
where the circle has 10" rank. On the other hand Rajasthan ranks 25" in terms of
operator assisted an ordinary trunk call which is the poorest among all service
quality indicators. In *C’ category of circles Bihar has the highest service quality
score of 74, while in the same category Orissa occupies the least service quality
score of 118 for quarter ending June 2003. In terms of percentage of bills disputed
Bihar ranks 21%, which is the poorest among all service quality indicator for the
circle. The service quality performance is poorest in Orissa with regard to
percentage of bills disputed and operator assisted urgent trunk calls. For both the
service quality indicators Orissa occupies 23" rank. Since in many cases the ranks
obtained are tied, the familiar tied rank correlation technique s used in line with
Yule and Kendall (1968). The rank correlation is found to be -0.02, implying that
there is a very low negative correlation between the quantity indicators and

quality indicators. Thus, the quantitative expansion of telecom services has not

followed by the service quality.
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Service quality in Cellular Mobile Service Provisioning

The service quality indicators used for analysing the service quality in the
provisioning of cellular mobile services are different from that of the service
quality indicators used for landline services. The service quality of cellular mobile
service 18 compared by using percentage of provider adhering to a particular
service quality standard prescribed by TRAI by circle categories under the

following broad classifications.

a) Fault incidence and repair
b) Network performance; and
) Billing Complaints.

Tuble 2.1 provides information on service quality performance of cellular
mobile service providers with regard to fault incidence and repair at the national
level as well as at the circle categories level. Fault incidence and repair includes
sub indicators such as: a) the number of faults per 100 subscribers; b) fault cleared
within 24 hours; and c) accumulated down time of community isolation. The
percentage of providers (public and private) adhering to the service quality
standard is obtained at the national level as well as at the circle category level for

various sub categories of the above indicators.
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