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CHAPTER I 

INTRODUCTION 

1.1 Motivation for the study 

Telecommunication providcs for electronic point-ta-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 it are economy wide policies and 

programmes. In the pre-reform years, telecoillmunication 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 justify a set of tclecom prices (Braunstein, 20(3) with 

virtually no consumer choice. The only option availahle to the subscribers was to 

use the service at whatevcr price it was offered. Even when there was a 

connection, in many cases the provisioning of telecoillmunication 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 ai, 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 fmm rural to urban areas. There is 

need to curh growth of telecolllmunication infrastructure, particularly in the urhan 

area" [quoted in Dossani, (20m) p. 301. 



Even the VII plan (I 9H5- I 9(0) had onl y a plan outlay of 3.6 per cent for 

communication ,ector, which was the highest among all plan allocations in the 

pre-reform years. Nevertheless, the Eighth Plan had witnessed a sustained high 

growth in the provisioning of hasic telecom services. The demand has far 

exceeded supply resulting in large unmet demand. The incumhent Department of 

Telecommunication (DOT) was unahle to introduce any of the new services for 

want of fund. During thi, period, puhlic sector investment for expansion of 

teiecOf1l network for the basic service was financed by internal resources and 

market horrowings. The hudgetary 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 glohal market, inducing 

rapid growth of export, attracting foreign direct investment and stimulating 

domestic investment. It was realised that telecommunication services were 

hottlenecks in the economy. By then the importance of adequate provisioning of 

telecommunication services amI the implications of non-availahility of new 

services Ii ke facsimi Ie and Xerox (FAX), mohi Ie telephony, radio-paging etc. on 

economic development were well understood by the policy makcrs and planners. 

Accordingly, the post reform yean, (ie. slllce 1(91) have witnessed an 

IIlcrease 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 he grossly inadequate to meet with the increased requirements. In 

order to deal with the ,carcity of telecom services, and paucity of fund faced hy 

the incumhent monopoly and to facilitate economic growth, a series of policy 

initiatives were undertaken affecting the provlslonmg and pnclllg of 
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telecommunication services. Thes.e policies include liberalisation (i.e. 

corporatisation and deregulation of service delivery and prices) and privatisation 

(i.e. unfolding the various sub-sector of the telecommunication services to the 

private players), Government's decisions of becoming a member of General 

Agreements on Trade in Services (GATS) under World Trade Organisation 

(WTO) and creation of Telecom Regulatory Authority of India (TRAI) as an 

independent authority to regulate the telecom sector. It is 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 

effecb 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, Walbten (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, issuing a 

regulation on interconnections, fixation of interconnection user charges with the 
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provision of access deficit charges (ADC), developing a national numbering plan 

(NNP). fixation of the parameters for the quality uf services. funding uf universal 

ser~ice obligations (lISO) and introduction of unified licensing scheme have 

brought about remarkable changes in the provisioning of telecommunication 

services. In addition. the New Telecom Policy Il)l)l) (NTP-Il)l)l) was announced 

to provide a broad framework for the future provisioning of telecommunication 

sen ices to be achieved in India. NTP-Il)99 was prepared keeping in view (i) the 

unfulfilled objectives of NTP-1994 and. (ii) the recent developments in the 

telecommunicatiun and information technolugy (IT). consumer electronics and 

worldwide media industry. 

Government slowly withdrew from administering the provlslOmng 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 heen seen as the most expedient and reliable way of making 

high quality service available (provisioning that has distributive implications) 

through modern tCL'hnology at a reduced price (pricing that has efficiency 

implications). The ahove policy changes have implications for nature and extent 

of provisioning and pricing of telecommunication services. At the same time, all 

the cunsumers of telecom services are affected by thcse changes in the supply side 

of the services. Moreover, these changes have implications for economic growth 

of India through its contrihution 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 hasic Illotivation for the study. 
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1.2 Review of Literature 

Rcforms for provisioning and pricing of telecommunication services raise several 

analytical, 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') (ii) What impact do such policy changes have on 

India's economic development and how such changes can be determined in 

empirical terms" (iii) What have been the welfare implications of such policy 

changes on the con,umers/subscribers of telecom serviccs"! (iv) Are there 

sub,idies or em" ,uhsidies in the provisioning of these services? If so, how have 

they changed through the reform years') (v) How does DOT plan to achieve the 

univer,al acce,s facility and higher tele-density in a competitive environment? 

(vi) Do the policy changes help India to catch lip with the global telecom service 

standards in terms of tele-density and 4l1ality of service? (vii) What are 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 III 

telecommunication serVIces, and studies on demand for telecommunication 

servIces. 

1.2.1 Telecommunication and Economic Development 

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

serves a variety of economic wants by providing access to markets previously 
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barred physically hy distance and costs, generating economic savings and 

increased productivity for household, farms and government through suhstitution 

of telephone li',age fllr more expensive form of communication such as travel; 

improving market efficiency and competitivcness for business and firms through 

better information !low on prices, products, and attrihutes; and increasing 

husincss cftlciency and profitahility in the areas of client/cListomer relations, 

ordering, stock (llntrol, improved distrihution channels, and the like (Kayani and 

Dymond, 19lJ7). In the process of glohalisation and liberalisation, information as 

a prerequisi te for prod uct ion proce\S is gami ng importance, Improved 

communication IS vital for productivity in economic activities .such as 

constructions, tran'port, trade and commerce, to mention a few. Being the 

hack hone of information Cl'olHlIny, telecommunication reduces transaction costs. 

Norton (1992) found that thc link-. hetween transaction costs, telecommunication 

and economic growth stem from two fads. first. there is a lack of readily 

availahle information in dC\cloping countries. This would result in inahility to 

make and implemcnt decisions. The presence of a well-developed 

telecommunication infrastructure is a necessary condition to overcome this 

difficulty. Second is the existence of an inverse relationship hetween the 

transaction l'<"t and output rate. Output rate increases with the fall in transaction 

cost while telecommunication infrastructure helps in reducing transaction cost. 

One can think of varlOW, alternative methods to evaluate the impact of 

telecommunication services on economic growth. These methods can he hroadly 

classified under 'Macro-Economic Approach' and 'General Equilihrium 

Framework'. Existing studie, focus on the macroeconomic approach hy 

de'crihing how the country-'pecific growth variahles (e.g. growth rate of GDP) 

influence or are influenced hy sector specific telecom variahles (for instance, 

growth rate [)f direct exchange lines). Studies on estimation of impact of 
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telecommunication on national income are only a few and include Norton (1992), 

Roller and Waverman (2001). Torero ('I III (2005) and Datta and Agrawal (2004). 

These empirical 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 output raises when the infrastructure is present. Using the data 

of 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 GOP is 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 initial 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 is expected for the 

coefficient of income per capita became countries with a lower output per capita 

should grow faster as a result of technology diffusion to less developed countries. 
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Roller and Wavcrman (200 I) used cross-country panel data that consist of 

21 OEeD countries over 20 yean, (1970-1990) to examine the impact of 

telecommunication on economic growth. Their fixed effect model under a 

simulwncous 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 characteristics and characteristics relating to telecommunication 

development. Given that the OEeD 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 tcle density elasticity is 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 OEeD countries. Those countries that are above the critical mass would have 

a higher growth rate whereas others would grow much slower. Hence, they 

conclude that convergence in telecommunication infrastructure would offset the 

divergence in economic performance. 

Even after controlling for the country-specific fixed effects. the study 

conducted by Roller and Waverman (200 I) shows a strong causal relation 

between telecommunications infrastructure and economic growth in OEeD 

countries. However. it is possible that their results were driven by the non­

stationary nature of certain variables such as GOP, the investment In 

telecommunication infrastructure and the non-residential capital stock net of 

telecomlllunication capital. 
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Applying a framework 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 (UB per 

cent increase in GOP for 95 countries. With the primary aim of examining 

whether the idea of critical mass is valid for a large sample of nations, they 

assembled a data set that includes data on 113 countries over the time period 

1980-2000. 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 

marginal increase in the TP rate would not initiate economic growth. For high 

middie-inullne countries for TP level of .5 to II 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 pcr cent increase in 

the TP would result in a 0.064 per cent increase in the GOP. On the other hand, 

for 26 countries in the group of OECO and other high-income countries a one per 

cent increase in TP would result in only 0.015 per cent increase in GOP. These 

countries have a TP rate of about 40 per cent. Hence, they concluded that for this 

group of countrics the growth effect is negligible. 

Datta and Agarwal (2004) also investigated the long run relationship 

between Telecomlllunication infrastructure and economic growth for OECO 

countries. Their study employs a dynamic panel data model for a sample of 22 

OECO countries for the period 1980-1992. They also found a statistically 

significant and positively correlated impact of telecommunication variable on the 

growth in real GOP. 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 
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higher gain for countries from investment in telecom infrastructure at an earlier 

stage of development. 

Narayana (2005) provides a framework to estimate the contribution of 

Information and Communication Technology (ICT) on national and state income 

accounts for economies characterised by federal, open and mixed economy 

structure. This ,tudy di,tingui,hes 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 leT 

services and its determinants are estimated 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 leT 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 prC'.,ence 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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prlcmg may have some higher order value judgment as formally expressed by 

social welfare functions. 80S (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 

rules 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 

achieving certain welfare ohjectives. So far as the positive aspect of public pricing 

is concerned. its prime objective is to maximise certain kind of managerial 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. 

Faulhaher (I <)75) has discussed various dimensions of cross subsidy, 

which is oriented towards the theoretical issues of the existence of cross subsidy 

than towards empirical me:.lsurement of their extent whenever they are present. 

Following Faulhaber. a suhset of output is neither the source nor the destination of 

cross suhsidy if it generates revenue that is less than its standalone cost and more 

than its incremental cost. Symbolic:.llly: 

R(ttj)= Pitt, ~ c (ttj) 

Where, p, & tt, are the price per unit of t goods and the quantity of j'h goods, 

respectively and c (q,) is the standalone cost of subset j. In a subsidy free 

allocation however, no subset of output yields less revenue than its incremental 

costs. 

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 

Pi makes a positive producer surplus. Symbolically, 

q,p,-c( q,) > 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 he 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 e,timable for want of data that are sometime not observable, 

(Curien. 1991). For instance, it 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 cmt C(qj) for at least some subset j are difficult to determine. 

Moreover. the cross suh,idies do not add up to zero and cannot be considered as 

cross paymenh 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 he 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 areas benefited 

from a glohaltrade-off of FF. 6.8 hillion, the ,ources of which are large cities (FF. 

5.6 hillion) 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 billion). sel:Ond dwellings (FF. 0.8 billion), professionals (FF. 

0.7 hillion) and coin telephones (FF. (J.OS 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. IlJ.S billion and that of local traffic FF. 6.5 

billion only, so that trunk traffic pays to local traffic a subsidy of FF.13 hillion. 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 lhe major beneficiaries from the trade off whi Ie the source is 

service industries and manufacturing industries. 

Kaserman et al (1990) exarni ne 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 identify 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 telecommunication services affordable, the rental 

and the local call charges are subsidised by the long distance calls. Perhaps. this 

policy led Manikutty (1999) to assume that long distance (STO and ISO) calls are 

basically made hy the richer section of society and need to he charged heavily in 

order to cro ... s suhsidi ... e the local calls and to keep the connection charges low. 

The Expert Committee on the Commercialisation of Infrastructure Projects [GOI 

(1996)] headed by Rakesh Mohan pointed out that the long distance tariff has 

heen used as an in ... trumcnt of cross subsidisation of telecommunication services 

in rural areas and in areas where it is financially unviable. According to the 

Committee· ... report. this has helped the Government in its programme of 

expansion of telecommuilication services to the economically hack ward areas and 

the integratioll of rural telecom in the national stream. [n fact. while summarising 

is ... ues relating to crn ........ ubsidy in the provisioning of telecommunication services 

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

a) The cross subSidy hetween local calls, national long distance and 

international calls in effect translate into cross suhsidy hetween 

husiness 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 hracket. 

c) 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 tariff structure. 

though not desirable. was sti II manageable as long as cross 
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subsidisation is contained within the jurisdiction of a singlc operator 

i.e. DOT. 

e) Recommended for a more cost oriented tariff structure and prescribed 

for a detailed tariff rcbalancing exercise in order to provide better rates 

to the hulk users and at the same time, to provide transparent suhsidies 

to the rural and less profitable areas. 

The use of implicit cross subsidy makes entry into many local markets 

untenahle hecause prices were held helow cost hy regulatory fiat (Rosston and 

Wimmer, 20(3). This might he an important reason for the slow growth of the 

private operator" hefore the long distance calls were opened up. It is only 

recently the inter circle long distance calls «,ince 13th August 20(0), followed hy 

the international long distance calls (since 31 st March 2(02) have been opened up 

to competition. In a multi 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 

teleeam service provider can he accessed hy the suhscribers of any other provider 

of telecommunication servIces. In order to connect one subscriber of 

telecommunications service with another suhscriber, the essential function needs 

to he performed hy the service providers are origination, carriage and termination. 

When the suhscrihcr making the call and the subscriber receiving the call belong 

to two different service providers; there is the requirement of interconnection. 

Under the circumstance, the total amount collected from the call needs to be 

shared bctween the providers in proportion of the work done. TRAI (2003c), has 

provided the distance zone wIse revenue share of each functions performed by 

different providers [WLL (M), Cellular, Fixed].In order to ensure that the 

traditional sources of financing cross-subsidy are not getting affected due to 

competitions, TRAI has recently; loaded the hurden 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 Usen, Charge (IUC) to finance the deficit that occurs in the 

provisioning of acces, and local usages. 

1.2.3 Demand for Telecom Services 

In the context of demand for telecommunication ,erVlces. often a distinction is 

made between the acce ...... and u,age demand. The access demand is the demand 

for connecting to the telecommunication network. Usage demand. on the other 

hand. is the demand tll u,e the telecommunication services such as making out­

going calls. The ,ubscriher can have the option of making and receiving calls only 

when access is provided. Thus. there must he access to the telecommunication 

network before it C;Jn he u,ed. 

Another distinguishing feature of the demand for telecom service is that a 

network i, involved in ih con .... umption. This gives rise 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 of demand for telecommunication services. The 

network externalitie, arise when a new ,uhscriher joins the network whereas call 

ex ternalities associated with the usage demand are the gratuitous effect of a 

completed telephone call on the receiving party (Taylor, 2(03). 

The existing theoretical and empirical literature relating to the demand for 

telecom servio:es pertain to estimation of demand relation and evaluation of 

welfare implio:ations of price changes .. In his path-hreaking article, Mitchell 

(1'I7X) has examined the efficiency implio:ations of alternative loo:al telephone 
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service pricing approaches. His study gives a contra,t between the welfare effects 

of a flat monthly rate with mea,ured service pricing under an optimal two part 

tariff with an access line charge and a per call charge. The research on 

telecommunications demand is well documented hy Taylor (IYY4) and Taylor 

(2003). Taylor (1994) provides the theoretical development as well as the 

empirical applications of telecommunications demand. In fact, the first few 

chapters in Taylor (I YY4) provide an excellent theoretical review on the 

residential demand for telephone access and usage. The basic theoretical ,tructure 

i, ha,ed 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 ( 19(4) fi nds 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 ha,ic telephone 

service, Taylor (1994), concludes that the access for the telephone system has 

become a ha,ic necessity for all income groups. Taylor (I (94) also provides an 

excellent review of thirteen studies estimating price and/or income elasticity of 

the demand for local lise and local services. In these studies the price elasticity 

varies from -0.02 to -(US in the short nm 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.Y9 in the short-run and 0.14 to 2.68 in the long-run. However, Taylor (1994) 

ohserves 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 I Y80's studies in details and concludes from the evidence that the 

long-run elasticity is at least I for income and in the neighborhood of -I for price. 

In general, the models that have heen used for toll demand are similar to those 

that have heen 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 in a distrihuted-Iag framework. In the second class of models, the 

stock of telephone appears explicitly either as a deflator of toll volume or directly 

as an independent variahle. 

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 

sample, Cias.sner ( 1(98) found rrice elasticity with respect to the rental charge of 

-0.0)). The study linds a very high difference in the elasticity measured hetween 

high-and low-income grours. 

Taylor (200J) has summarised the prescnt statc of the art 111 

telecommunications demand modeling. His review finds that the use of quantal 

choice models, the analysis of toll demand Oil a point 10 point basis, and the 

application of random coefficient methods to a system of toll demand equations 

were common in practice in 1980s and I 990s. Fildes and Kumar (2002) also 

provides an excellent review on telecommunication demand forecasting. 

In the context of India a few studies have attempted to project the demand 

for fi xed and cellular telecom services in terms of numher of connections. GOI 

(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 hased 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 GOP which starts from GOP, then getting the 

revenues from telewm as a percentage of GOP, and finally the number of DELs 

to support such telecom revenues, under the various assumption of average 

revenue per DEL. Third, Ability to pay models which is hased 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 sub,cribers is a predictable number 

which may differ for rural and urban subscriber,. Fourth, Waiting time and 

Expectations model for a ,upply con,trained market i, based on the following 

a"umptions a) Registration of demand depend, on income and the potential 

,ubscriber's expectation about the waiting period (which is based on observations 

of pa,t rates of clearance of the waiting list); h) There is a cost of waiting as 

registration needs a cash down payment; c) Any reduction in waiting time caused 

by increa,ing 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 capita GOP. Under ITU approach, teledensity was regressed 

on the per capita GOP of 98 countries for the year 1992. The regression 

coefficient thus obtained was used to estimate the teledensity in India in the 

future, based on the projected per capita GOP. 

Using the time series regressIOn model the DOT had projected for 46.3 

million telephones hy 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 line, in 2006 [GOI (1996)1. 

The demand for cellular mobile connection in India by the year 2005 as 

projected by several organisations namely lP Morgan, Iridium, ORI McGraw and 

Licence Fee Party is provided are 4.9, 4.6, 12.5 and 12.3 million, respectively 

(GOI, 1996). Thus thc 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 thc end of March 2003 was 12.99 million, which is closer to the ORI 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 million and by the end 

of October 2005 it was 44.49 million (GO!, 2(05), 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 (19X3) estimation of price ela:-.ticities 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) is hased on two assumptions; (i) different recipients of 

the calls are not suhstitutes for each other and (ii) the elasticity is proportional to 

price as in Park et al (19X3), where the expected calling time in a distance zone 

'd' at a time period '[' is 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 highe:-.t 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 Oas and Srinivasan (1999). Muralikannan 

( 1996) has used the cross section data of residential telephone subscribers for a bi­

monthly period from Haddous Road II E I OB digital Exchange at Nungambakkam 

in the city of Madras. By applying non-linear least square with the functional 

form. as used in 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 suhscrihers. For the non-residential subscribers, 

the estimated elasticities are -0.45 and -0.15 for the low and high sales turnover 

groups, respectively. He found that educational and occupational dummies have 

positive influence on STO calls while business categories' dummy and age of 

phone connection do not influence call demand significantly. 

In their study of eight STO 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 -0.31. 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 zones x 3 time slots), separately. They obtained a range of 

price elaqicities for each price category by allowing the elasticity to vary along 

with price hy specifying a semi log functional form where the price elasticities are 

ohtained hy multiplying the price coefficient with the price. 

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

of telephone usages hy 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 variable. 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 to GDP were used as the explanatory variables. In order to obtain price 

relative to other prices, the above variable is detlated by the general consumer 

price index. The estimated price elasticity of usages is equal to -0.58 and the 

growth of the service sector has a positive impact on the telephone usages with a 

very high elasticity uf 10.8. 

For the panel data model. the explanatory variable is the log of highest rate 

applicable according to the tariff schedule (price variable). The region 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 

ela,ticity of usages demand with respect to the share of services to State Domestic 

Product is 0.51. 

The problem encountered in estimating pnce ela~ticities by using time 

series and cross ,ection data is that the variability in telephone tariff is too small 

to yield estimate and most uf the variation comes due to deflation in the consumer 

price index, (Das and Srinivasan, 1999). Moreover, the dependent variable i.e. 

MCU is a combinatiun of duration of call, time of call and the distance to which 

the call is made. This combination changes over a period uf time. That is why, 

une 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 
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one the duration equivalence of MCU and the correspondi ng 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 increase to 19 seconds. It could he clearly understood from this 

hypothetical example that despite a fall in usage price and a resulting increase in 

duration of call thc depcndcnt variahle measured in terms of MCU. is remaining 

undlangeu (i.e. I ill hoth the cases) alld failing to capture this inverse relationship. 

Thus. I\1ClImay not he a plausihle measure of change in usage demand. 

1.3 Research Gaps 

Research on the teiccom sector in India is of recent origin having started mainly 

as a reaction to the on-going reforms in the sector. The above literature review 

indicates that many of the research questions raised in the context of provisioning 

and pricing of telecommunication services in India earlier, remain empirically 

unanswered. Thc empirical studies investigating the role of telecommunications in 

eCOIlOl11lC developl11ent are hased on cross-country regression usmg macro 

economic approach. To our knowledge, a general equilihrium approach to 

estimate the impact of telecommunication on economic growth by w,ing 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 mohile telephony and the welfare implications of price 

changes on the consumers/suhscribers of telecom services are yet to be attempted. 

In addition, despite the need for a major tariff study to understand the level of 

cross,uhsidisation is highlighted in Government of India (11)96). no serious 

23 



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: 

I. Describe the changing role of telecommunication as a basic 

infrastructure for economic growth in India. 

2. Describe and compare the nature and extent of provlSlol11ng of 

telecommunication services in India between pre-reform and post­

reform years. 

3. 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, empirical methodology and computational technique 

used vary according to the issues being addressed ][1 various objectives. 

Accordingly the following 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 teiedensity, growth of DEL etc.) and qualitative indicators 

(such as call completion rate, mean time to repair etc.). The descriptive 

methodology includes a) comparis0l1 across teiecom circles by using mean and 

standard deviation b) by ranking the telecom circles in terms of qualitative 

indicator using the rank score technique and c) establishing the relationship 

between quantitative and qualitative indicators hy correlation coefficient. 

The study examines the contribution of communication servICe sector 

(which includes telecommunication services) to GDP at factor cost [at 1993-94 

prices 1. from 1991-92 through ~()()3-()4 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 hasic 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 is applied for the 
"'..!. l!. eJ.L:, 

equilibrium analysis. A comparative static analysis is adopted to. the role of 

telecommunication services in economic growth in terms of exogeneous changes 

in final demand. The analysis has heen supplemented by introducing various types 

of thc linkage effects to assign priorities to diffcrent sectors from thc point of 
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vIew of development strategy. Accordingly, six different types of linkages are 

computed namely; I) 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 ob~erved 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 empirical 

examination of the demand relation has been undertaken by using three 

alternative panel data models, namely, Pooled Regression Model (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 calis, 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 I) is 

Minutes of usage (which includes both incoming and outgoing minutes of usage) 

and the revenue realised per minute of usage (RRPMOU). The second 

combination (i.e. Model 2) is the outgoing minutes of usage (OGMOlJ) as the 

quantity variable and Revenue Realised per minute of outgoing usage 

(RRPMOOGU) as the corresponding price variable. 

Using the estimated usage demand and observed price, the welfare 

implication, for the pre and post-paid cellular mobile service subscriber, in terms 

of consumer ,urplu, are computed by four categories of mobile telecom circles. 

The consumer surplus for each price and estimated quantity combination have 

heen obtained hy 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 ohtained for any two time-period for any circle gives us the 

change in consulller surplus for that circle during that period. 

The study develops a simple computational framework to empirically 

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 differential 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 thc entire study is on the post-reform years i.e. 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 he continued in future the time 

frame for this study is fixed from July 199 I-March 2004. The empirical data used 

for varioU!, objectives may helong to this pcriod constraint upon the availability of 

d:.lta. 

1.7 Database 

The ,tudy i, ha,cd on ,econdary data from published sources. In order to describe 

and compare the nature and extent of provisioning of telecom services, 

information IS collectcd from various sources such as a) Annual Reports of 

Departmcnt of Telecomlllunication, h) Indian Telecommunication Statistics, c) 

Indian Telecommunication Statistic, (ahridge version), d) Economic Survey of 

India e) Ba,ic data on price and usage demand over various quarter is collected 

from the Indi:.tn Telecomlllunication Service performance indicators published by 

TRAI. To examine the role of telecommunications services in economic 

development. the hasic data arc ohtained from a) various issues of National 

Accounts Statistics (NAS) published hy CSO and b) Input Output table of India 

for the year 1993-94 and published by CSO (2000). This was the latest Input 

Output tahle 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 varioU!, Consultation Papers published by TRAI. In order the 

supplement the analy,is 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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area~ of Bangalore district for the estimation of consumer demand for telecom 

services in the state of Karnataka and Goa in 2002. 

1.8 Organisation of the Thesis 

The rest of the thesi~ is organised as follows. 

Chapter two describes the historical changes in the institutional and policy 

framework of the telecommunication ~ector in India. The purpose of this chapter 

b to under;,tand the developmenb in the telecommunications sector, the role of 

the newly emerging institutions and the major policy changes that have taken 

place in the sector which may have intluenced the provisioning and pricing of 

telecommunication services in India, 

Chapter three explains the nature of provisioning and pncmg 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 amI quantity indicators is obtained, In 

addition, the nature of changes in access and usage price for the basic telecom 

services is analysed. 

In chapter four an attempt is made tu analyse the role of telecom sector in 

economic growth using a) National Income Approach and b) Input-Output 

Approach. Under the national mcome 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 vanous linkage effects - the growth 

implications are derived. 

Chapter five two measures for demand and price variables and estimates 

price elasticities 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 suhsidies fInanced through differential call charges at the national 

level. Moreover, the framework is extended to measure the extent of cross subsidy 

at the sub national level such as rural-urban exchanges. Further, the workahility of 

the model is demonstrated by using a small sample data. 

Chapter seven concludes with policy implications for current and future 

provlslomng and pnclIlg of telecommunication servIces for economIc 

development and consumers' welfare in hoth rural and urban India. 

Further, tahles and equations are sequentially presented and numbered by 

chapters. For in;,tance, Table 3.1 indicates table number I in chapter 3 while 

equation 5.1 indicates equation I 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 beginni ng of the thesis. 
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CHAPTER II 

EVOLUTION OF TELECOMMUNICATION POLICY IN INDIA: 

AN OVERVIEW 

2.1 Introduction 

The main focu, of thi, chapter is to present an overview of evolution of India's 

telecommunication policy towards provisioning and pricing of telecommunication 

services. This description is essential to understand the choices made by the 

policy maker, on reforming the existing in,titutions that are involved in the 

provi,ioning and pricing of telecom ,ervices in India. In addition, thi, description 

provide, nece"ary hackground information for analysing the economic 

implications of the,e policy changes. The major changes in the policies and 

programmes relating to provisioning and pricing of telecom services in India and 

the development in the in,titutional framework are overviewed below under (a) 

Pre-reform period ,uhdivided by i) Pre-independence period (1850-1947>. ii) 

Post-independence and pre-reform period and, (h) Post-reform period. As the 

trend, in access and usage price for the landline services and cellular services will 

be provided in chapter III and chapter V, respectively, they are not repeated in this 

chapter. 

2.2 Telecom sector in the pre-reform Period 

The development and major landmark> in the telecom sector in India during the 

pre reform period is di,cu"eLi under two hroad heads. They are: 
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i) Telecom sector in the pre-Independence Period ( I RSO-1946) and; 

ii) Teiccom sector in the pmt-Independence and pre-reform Period (1947-

1990) 

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

The telccLlmmunicatiom sector in India has grown since the construction of first 

E'pcrimental Ekc·tronic Telegraph Line hetween Kolkata (earlier called Calcutta) 

and Diamond Haroour for East India Company in Novemoer I RSO. It is one 

among the oldest networb in the world. In the year 1881, licence was granted to 

private company to open telephone exchanges at :\1umhai, Kolkata, Chennai 

(earlier called Madras), Karachi and Rangoon. Telephone exchanges at Mumoai 

(90 suoscrihers I. Kolkata (102 suos<..Tihers), Chennai (24 suhscrioers), Karachi (II 

suhscrioers) and Rangoon (17 ,uoscriocr,) were opened in the year 18R2. In 18RS, 

Indian Telegraph Act. I RRS. was enacted entitling the Government of India to oe 

the sole operator or license others to operate telecommunication services 

(Dossani, 2003). The Plain Old Telephones' (POT) services originally operated 

by pri vate companies were taken over hy the National Government in 1943, and 

hecame a puhlic 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 S37 Public Call Offices 

(PCOs) from its colonial legacy. Establishment of Indian Telephone Industry 

(lTI) in 1948 as a Puolic Sector Unit (PSU) and setting up of Telecom Research 

Center in 19S6 at Delhi were important landmarks in the early stage of 

development of te lecommunication sectors. In November 1960, Suhscribers 
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Trunk Dialing (STD) was commenced hetween Kanpur and Lucknow. First 

International Subscriber Dialing (lSD) was introduced between Bombay and 

London in 1976. In the switching field, first Cross-Bar Trunk Automatic 

Exchange was commenced In Chennai In February 1967. Indian 

telecommunications sector in eighties 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 April 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 19R4 the private manufacturing of customer premises 

equipments were allowed. Mahanagar Telephone Nigam Limited (MTNL) - the 

telecom operating company for Delhi and Mumbai, and Yidesh Sanchar Nigam 

Limited (YSNL) - the operating company for the international telecommunication 

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 ai, 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, 

mohile telephony, radio paging etc. come in the way of Indian business, trade and 

commerce. 

33 



In short. the pre reform status of provIsioning and prICing of telecom 

services are best summariLed by Dossani et al (2003): "Annual reports of DOT 

and its predecessors justified the monopoly on the grounds of lIniversal Service 

Obligations (lIS0). But DOrs record hardly scintillates: its own reports indicate 

that teledensity was abysmal (J.g 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 important objective of reforming India's telecoTll sector is 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 199 I. Indian economic policy shifted from a protectionist approach to 

an approach where market dynamics and competition have a role in determining 

the economic decisions. A larger plan alllH:ation ranging from five to six per cent 

was provided for the communication sector after introduction of reforms in 1991. 

In addition. in order to dcal with the scarcity of telecom services and paucity of 

funds faced hy the incumhent monopolists and to facilitate economic growth 

private sector entry in the provisioning of telecom services was allowed in the 

entire country. To hegin 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 telecom 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 quality 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 

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

At present. the limits for FDI vary by different manufacturing and service 

activities in the telecom sector. For instance. a) I'DI up to 100 per cent has been 

allowed in the telecom-manufacturing sector (automatic) and services like email, 

voicemail. internet without gateways etc (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 Nationalllnternational Long distance service and 

Value added servil·e. 

During the period Augw.t 1991 to January 2004, as many as 926 proposals 

of FDI of Rs. 572601 million were approveu. which is second only to Power and 

Oil Refinery sector and the actual intlow during the same period was Rs. 98725 

million (GOI, 20(4). 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 heing a ljuasi-federal state there is a constitutional scheme of distribution of 

power hetween 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 hoth the Union and the State government and are put under the 

Concurrent List. Industry being a concurrent listed item. the industrial policies 

and programmes. including fur 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 he classified as 

i) Policy making institution, ii) Regulatory institution and, iii) Dispute settlement 

institution. The development of telecom service provisioning needs proper 

coordination hetween these three institutions. 

(i) Policy making institution 

Till 1985 telccom was under the purview of post and telegraph department within 

the ministry of communications and to oversee operation, maintenance and 

development of tclccom services in India. In the year 1985, telecom was 

constituted into a separate departmcnt 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 reorganised consi sting of i) Department of Posts ii) Department of 

Telecommunications and iii) Department of Information Technology, and newly 

called Union Ministry of Communication and Information Technology. 

(ii) Regulatory institution 

The teleCllmmunicatillll, ,ector In India needed an independent regulator to 

prepare the groundwork for Iiberalisation through initiatives 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 to 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 

(Walbten, 200 I). 

The President of India promulgated the Telecommunication Regulatory 

Authority of India (TRAI) Ordinance on the 25Th January 1997. TRAI was 
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e~tablished on January 25th 1997 as an autonomous body with quasi-judicial 

powers to regulate telecommunication services in India. The creation of TRAI 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 consumer~: interests, to induce efficient investment and to 

~mtain 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, licen~ing and operative power~ within its functional jurisdiction. In 

matters like i"uing and revoking licenses, TRAI was given a recommendatory 

role. TRAI started functioning from 20th February 1997. 

Since its inception, TRAI initiated a number of important steps such as 

tariff rebalancing for basic service, e,timation of the cmt of various unbundled 

network elements, Issumg a regulation on interconnections, fixation of 

interconnection user charges with the access deficit chargcs, developing a 

National Numbering Plan (NNP), fixation of the parameters for the quality of 

services, funding of Univer~al Service Obligation (USO), introduction of unified 

licensing scheme, to mention only a few. 

In order to ensure entry of private providers for the provl~101lI ng of 

telecom services a transparent, participatory and predictable policy framework 

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, 

TRAI 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 disptHes has heen vested with the Telecom Disputes Settlement and 

Appellate Trihunal (TDSA Tj. TRAI has a recommendatory role in matters such 

as timing of introduction of new services and terms and conditions of licenses to 

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 service 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 j. 

TDSAT also has the jurisdiction to hear and dispose off appeals 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 arc as follows: 
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(I) 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 affonJable price for the te!ccom 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 implications for provisioning and pricing of telecommunication 

servIces In 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 

reforms including pro-competitive regulatory practice and provides a framework 

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

In the po,t-reform years, the entire telecom equipment industry has been 

de-liccn,ed (i.e. prior licem,e is not required) and de-reserved (i.e. no more 

exclusively manufacturing by small scale industries) [GOL 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 hath basic and mobile telephonyl. 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 each 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 i., yet another policy shift that has taken place in the post­

reform years. It is only recently the inter circle long distance calls (since, )3lh 

August 2(00) and international long distance calls (since, 31 ,I March 2002) have 

been opened to competition. As a result of these changes, the w,age price has 

come down drastically. Such introduction of competition has been a welcome step 

as the consumers have been able to reap the benefits 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 affordahle 

price. 

Bhamt Sanchar Nigam Limited (BSNL) was formed on 1'1 October 2000 

by corporatisation of the erstwhile Department of Telecom Services and 

Department of Telecom Operations. BSNL is 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 handwidth on demand, Internet, long distance teleeom 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 

I lnilially in 1l)l)2 the Illohiic telephony was considered as a value added service and was licensed 
only to the private players. BSNL introduced cellular mohilc lelephony (GSM hased) and lllohiJe 
telephone hased 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 ohjcctives: 

a) To provide state of the art technolugy for all types of telecom services 

in the country. 

b) To face the competition and excel 111 its operations 111 the 

Indian/overseas markets hy developing proper marketing strategies 

and entering into joint ventures. 

c) To emphasise customer orientation in all its operations. 

d) To provide all types of telecom services at affordable rates In every 

nook and comer 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 he ahle 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 to ensure this. 

The structure of telccom 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 urhan exchanges (private or public) providing landline 

and/or mohile telecom services. The importance of these structures for the 

provisioning of telecommunication services will be elahorated in chapter III. In 

brief. there are 26 Telecom Circles and 2 Metro Districts for the basic telephony 
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services. BSNL the puhlic ,ector operator operate, in all the circle, except in two 

metro districts, namely, Mumbai and Delhi. BSNL', network cu\ers 36.61 H 

exchanges and 41.65 million DELs a, un March 31, 2004 (DOT. 20()·h Further, 

there are 78 licences issued to 20 companies for 23 service areas/circles (see 

Appendix 2.1) with a maxImum of 4 licences in a service area for the 

provisioning of cellular mobile telephone services (DOT. 20(4). The numher uf 

cellular suhscrihers was 26.15 million by the end of March 2004, in addition to 

7.55 million WLL (Mobile) suhscribers. Further, about 522347 villages have heen 

covered with VPTs by the end of 2004 (DOT, 2004). 

2.3.3 Telecom Policy in India 

Development in the telecom sector during post reform years and the emerging 

challenges due to introduction of private provisioning of telecoIll stT\ices 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 requiremcnt 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 ohjectives of NTP 1994 include availahility of telephone on demand, 

provision of world-class service at reasonable prices, ensuring India', emergence 

as a major manufacturing/export base of telecom equipment and universal 

availability of basic telecom services to all village,. 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 playa supplementary 

role in the efforts of DOT in providing ba~ic services. 

NTP 1994 had an objective of providing at least one peo per 500 urban 

population and coverage of all 6.1 lakh villages by 1997. DOT could achieve 

only an urban penetration of one peo 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 (ISP) 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 Studies .. such as. Chowdary (2000) have questioned the technical 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 
contrihuting 5 per cent of revenue to a Universal Service Fund hy every telephone company 
including BSNL. It would he economical, in terms of subsidy and capital investment if the 
obligation is placed only on BSNL. However the Private t",ecom companies should he allowed to 
install VPTs if they so desire. A committee of economists and tclccom engineers must workout the 
deficits in the provision and operation of VPTs. The extent of deficit incurred by the providers 
may be reimhursed from the Universal Service Fund (Chowdary, 2(02). Another alternative 
suggestion was to invite bidding for VPTs and choose the one that hids for least annuity payment 
(subsidy). The choice of technology should he left to the access provider (Chowdary. 20(2). 

44 



lalan's Implementation 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: 

I. Any company registered In India under the Companies Act 1956 IS 

eligible to set up an ISP. 

2. The foreign equity holding is limited to 49 per cent 

3. License period would be for 15 years. There is no licence fee for the ISPs 

for the first 5 years and Re I thereafter. However, the ISPs were required 

to pay a processing fee of Rs 5000/- only. 

4. There will be separate licenses for different areas. The three categories 

are: 'A' category for whole of India, 'B' for 20 telecom circles including 

Delhi, Mumbai, Kolkata, Chennai, Ahmedabad, Bangalore, Hyderabad, 

Pune, and 'C' category covering secondary switching areas. 

5. 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 pemlitted to interconnect among themselves. 

6. Bank guarantees have to be furnished by the [SP. 

7. International connectivity should be through the gateways, VSNL or 

authorised organisations. Private ISPs have to obtain security clearances. 

However, direct connectivity between two separately licensed ISPs shall 

be permitted. 

8. ISPs are free to fix their own tariff, but may be reviewed by TRAI. 

9. 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 V DIP 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 telecommunications 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 including rural 

areas. 

• Strive to provide high-level services capable of meeting the needs of the 

country's economy. 

• To create a modern and efficient telecommunication infrastructure taking 

into account the convergence of information technology, media, telecom 

and consumer electronics. 

• 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 provlslonmg for interconnection and cost based interconnection pricing is 

esscntial for encouraging new entry'- The incumhent operator has an incentive to 

limit competition hy 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 (G01, 1996). Hence, a 'fair and 

reasonahle' interconnection policy is essential for fostering competition in 

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 a1 2003). 

3 Allhough lower inlerconneclion cosl makes new entry profitable and induce greater competition, 
it is a mixed hle~sing. When interconnection costs are low, the new entrant has less incentive to 
build its own network. to lay its own cables, and to establish new wireless links where existing 
network is already well developed since duplication is considered undesirable (GOI, 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 th 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 TRAI. Only when all the competing 

telecom services are under the purview of TRAI a common service quality 

standard could he provided. Allowing technology that meets prescribed serVlCe 

quality standards can he permitted. Technology and delivery platform-neutrality 

nccd to be an integral part of new telecom policy. 

Regulation on Quality of Service 

Service quality. a major problem in the past. has improved significantly. but there 

is ground left to cover as India still lags behind many other countries in this 

regard. even within the developing world (Rastogi. 2006). Competition is the 

most effective agent of change in various aspects of provisioning and pricing of 

telecom services. Regulation of service quality is essential to ensure that the 

falling access and usage price due to 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, ~ervice, 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 pre~ent service wise license regime. As per TRAI'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 is 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 

replace 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 content 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 latest emerging technologies, there is a need to adopt full unified 

licensing or convergence approach. In 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 telecommunication 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 Univer.sal 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 effect from April 2002 and the 

Universal Service Obligation Fund (USOF) was established in June 2002. The 

Indian Telegraph (Amendment) Act, 2002 was passed in 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 puhlic or community telephones and 

provision of individual household telephones in identified net-high cost 

rural/remote areas. The rural telephony services provided under the aegis of 

USOF involve payments from the fund for hoth 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 to the credit of the fund will not lapse 

with the end of the t1nancial 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 

areas. 

The resource for implementation of usa is being raised through a 

Universal Service Levy (USL) which is presently fixed at five per cent of the 

Adjm,ted Gross Revenue (AGR) of all telecom service providers except the pure 

value added service providers like the Internet, Voice 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. 

I. 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. 

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

make disbursements accordingly from the fund. 
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Broadband POlicy 

The Government of India announced the Broadhand Policy in Octoher 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 20 I 0, the 

policy aims at targeting 20 million hroadband subscribers and 40 million 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 years. 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 timing 

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 remarkahle 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. 
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Appendix 
Table A2.1: Mobile service areas in India 
Circle A 

A ndhara Pradesh 

G lIprat + (Dadra & Nagarhaveli) 

Karnataka 

Maharashtra - {Mumbai+New Mumbai (Mumbai) + Kalyan I 

Tamil Nadu {Chennai+MEPZ)+Minjur++Mahabalipuraml + Goa 
Circle R 

Haryana -(Faridabad & Gurgaon) 

Kcrela + Lakshadweep 
Rajasthan 

Punjah 

Madhya Pradesh 
+ Chatisgarh 

U p( E )!lIP(W) - (Ghazihad and Noida) 

West Bengal - Kolkata + Sikkim 

Circle C 

A ndaman and 
Nicohar 

A"am 

Bihar + Jharkhand 

Himachal Prade.,h 

Jamlllu & Kashmir 

North East Arunacha 1+ Tri pu ra+ Megha I a ya+M i lOra Ill+N aga land+ M an ipur 

Ori"a 

Metros (M) 

Delhi Includes Faridahad. Gurgaon. Ghazihad and Noida 

Mumhai New lIlulllhai + Kalyan 

Kolkata 

Chcnnai Includes Minjur. Marailnalai Nagar Export Promotion Zone 
(MEPZ) & Mahahalipuralll 

Source: DOT (2002) 
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CHAPTER III 

NATURE AND EXTENT OF PROVISIONING AND PRICING OF 

TELECOMMUNICATION SERVICES IN INDIA 

3.1 Introduction 

Reforms in telecommunication sector and the technological changes have 

inten,ified competition 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 

analy,e 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 puhlic 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 qualitative 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 international 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 Cl);,tomer service centers, interactive voice response system (complaint 

booking, bill inquiry, meter reading), online payment of telephone bills, costumer 

grievance cells, telephone directory on internet and computerised 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 idcntification presentation (CLIP), calling line identification 

announcement service (CLI) and Electronic locking for STD, ISD and local calls. 

In order to undeNand the quantitative growth in the provlslolling of 

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

teledensity are applied. Tele-density [i.e. the number of telephone (fixed + 
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Cellular Mobile phone) per 100 populations] is used here to assess the extent of 

access to 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

den .. ity i .. supplemented by u .. ing information on service quality indicators. In 

fact. the methodology u .. ed 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 (HOI) following UNDP (2002). 

The service quality indicators include both positive (higher value preferred 

to lower value) and negative (lower value is preferred to higher value) indicators. 

Service quality index for a positive indicator is constructed as follows. 
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Index for a positi~'e variahle = Actual value - Minimum value .... (3.1 ) 

Maximum value - Minimum value 

In the same way, for a negative indicator such as mean time to 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 

followi ng adjustment 

Index fe)/' a negatil'e [
A ctUill] [Minimum] 

variahle = I _ value va{ue 

[
Maximum ] _ [Minimum 
vallie vaillc 

..... <3.2) 

] 

Accordingly the index is obtained, for all negative indicators. With this 

normalisation a higher value of the index ohtained 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 aerms circles, each of these indices is arranged in descending order 

and the familiar un-weighted rank score technique is used. The rank scores are 

aggregated hy circle to obtain the total rank score. 

n 
Total Rank Score = Y Rank ........... (3.3) c L... I 

i = I 

where, 

To/a/ Rank Score, Represents the score for the C
1h 

Circle (c= 1 .... 26) 

Rank; represents rank for ith service quality indicator (i= I ....... 7) 
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The indices are unweighted implying that equal weight is a,signed to all 

indicators. The service quality in basic services is compared across circle" 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 

cOITelation 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 various indicators. 

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 vanous aspects of 

provisioning of telecom service has been collected from the published sources and 

official website ofTRAI. 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. J 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 

Variahle ~\'f C<J" LI fL' me III CO\"L'rJ~l' Source 
Tcledensity of India I <)<)()-91 to 200.1-114 at Annual Report oJ' DOT. 

all India level 2004 
Tcledensity hy rural 1995-96 to 2001-114 at Annual Report of DOT. 
ami urhan tlrea all India level 2004 
Tcledcnsity hy circles Numher of telephones Area across various Annual Report of DOT. 

per 100 popUlation .... cr\'lce arca~ 2002 & Annual Repon of 
DOT. 2004 

Teledensityof Selected counlries Enmomic Survey 2U()2-
.... elected countries includin~ India In and 2003-04 
Toledensity with and Teledensity with and 2000-0 I to 2004-05 at F .. n.momic Survey 
without mohile withuut mohile phone a II I nd ia level (various issues) 
nhone 
Poblic and pf1\'atc Number of DEL 2000-0 I to 2004-05 at El'onomic Survey 
,,-ector contrihution to provided by Puhlic and all India level (various issues) 

fixed and Illohilt: privale sector. hy fixed 
phone. and mohile (including 

WLLJ services 
Village Public Numoer of villagl' 201l.l and 2004 by Annual Reporl of DOT. 
Tclcph{lOC .... puhlic lelepl",nc l·irck's 2004 

provided 
Puhlic Call (Jifices Numher of puhlic call 19\1:1-2001 al allintiia Indian 

offices provided level TelecolTlmu nic:Jlion 
Stati~tiC',>, 2()O2 

Note: All sources are published by the Government of India 

Source: Compiled hy the author 

Service qualitative indicators for basic telephony 

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

,ervices in India. The official website of TRAI (www.trai.gov.in.) provides data 

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

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

and mohile, public and private_ public fixed and private fixed, puhlic mobile and 

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

case of fixed and cellular service, are different, no uniform methodology can be 

applied for comparing Ihe 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 hy TRAI, the source and 

the coverage of the data. 

Table 3.2: Service quality indicators for hasic telephony 

Indicator Benchmark Data availahility Covcragl' 
I) Fault incidence per 100 Less than .\ Circle wIse I ) For the yuartcr 
suhscribl'fS ner IJlonth information IS April-June 2003. 
2) Mean time to Repair Less than 8 availahle on 

hours these parameters 2) Information on the 

~ ) Call L'ompleti(m rate In More than 65'1r for various service quality paramell'f\ 

local network providers on for Bharat Sanchar Nigam 

4) Perccfll3fc of hills Less than 0.1 'k quarterly hasis Limited (BSNL) has heen 

disputed since April-June used heeause of its 

5) Operator (1.',;.,istcu urgent Less than I hour 20m presence in all circles as a 

trunk calls hasic telephone servIce 

6) Operator assisteu Less than 2 provider. 

ordinary trunk calls hours 

7) Shifts Less than .\ days 
The servICe areas of 

Mumhai and Delhi have 
heen excluded from the 
analysis; as for these areas 
the puhlic sector servICe 
provider IS Mahanagar 
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 

each indicator. Hence, lesser the ohserved 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: 

I. Fault illcidellce alld repair: There are three 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: i) Call success rate (within licensee's own network), ii) Service 

access delay, iii) Call drop rate, and iv) 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, (c) 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 each of these service 

quality parameter, data availability, and coverage of the data used. 

61 



Table 3.3: Service quality indicators for cellular mobile telephony 

Service quality parameters Benchmark Data Data 
availability coverage 

I) The number of faults per 100 <I Provider wIse Quarter 
su bscri bers infonnation by ending 
2) Fault cleared within 24 hours 100% category of March 2004. 
3) Accumulated down time of < 24 hrs circle IS 
community i ... olation available on 
4) Call success rate (within > 99'7r these 

licensees own network) parameters on 

5) Service access delay 9 to 20 quarterly basis 

seconds SInce April-

6) Call drop rate <3% June 2003. 

7) Percentage of connection with >95% 
good voice quality 

8) Complainls per 100 bills issued < O. I '7r But circle wIse 

9) % of complaints resolved IOO'7c information IS 

within 4 weeks not available. 

Source: TRAI (2004a) 

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. 

62 



3.2.3 Analysis of Quantitative 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, hy circles, by mral 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 telephonc connections is 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 makc (and receive) telephone calls. In fact the, 

usage demand (i.e. the demand for making a telephone call) is dependent on a 

prior deci sion to subscribe to the telcphone network (Trotter, 1996). Further, a 

larger number of telephone connections may bring in greater network externality 

and calI 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 <)6 Y7 98 99 00 01 ('X) 

AGR ( '7() 
Category A and 
Metro., 

AI Audhra 27.11 21.18 19.32 22.71 \4.70 41.67 2744 n.os 
Pradc,h 

MI Delhi I X.XO 20.68 1740 1.121 5.87 10.72 X.91 IH5 
AI Gujarat I X .ti! 17.2') 17.7'1 19.74 19.81 24.16 '482 2(UO 
1\2 Karnataka \.74 48.77 24. I I 20.21 19.10 2485 21411 24.14 
AI Mahara,htra 25.51 28.42 20.119 23.19 22SS 24.37 27.oh 25411 
M2 MUlllhai 1'1.79 I h.12 11'<15 I.Hn XAI 9.99 h.Oh 12.4X 
A4 Tamil Nadu 25.1h 2X.05 _11.:~O 12.15 10.h2 2h.53 2XSI 2X.% 
AS Chennai 17.9'1 2 1.2 X ~.~.3() 1'1 19 24.25 22.88 1'17'1 21.25 
Cate~or) A and 1'1.67 2.U.1 2D')1 20.25 19.1.1 22.62 21.01 2 100 
Metro,> 
Catc 'on B 
BI H~Hy,-IJlJ 24.10 2190 C0 14 20.56 22.66 22.21j 21.68 ..., .... ..., ... 

B2 Kl"rala 48.1') 5.75 2540 2h.'I1 25./K) 25.Xl 2h.XO 2010 

B.1 \buhya 19.41 15.10 12.04 1-1.76 174X 10.47 15.24 IS.XO 
Pratle,h 

B4 PUlll"h 10.98 13.n :'hY7 22.7h 21XO 19.19 l'l.·n 24.9X 

B5 Rajcl\than 27.5 I 25 . .18 nox 2414 22.02 19.01 I L).5 7 21.10 

B6 lIttar 21.59 22.91 20.7'1 10.57 25.41 24.91 25.1.1 25.11 
Pralh,:\h 

B7 We,t Bengal 22. XI 40.71 41.40 17.n 12.48 10.50 .17.\4 14.9\ 

BX Kolkata 11 .. 1 17.\7 I h.S2 2X.'IX 2h.91 20.61 195\ 20.5.1 

Catcgory B 20.58 19.97 22.97 25 .. ~2 2\.XI 22.25 22.80 nAO 

Call'~orv C 
CI ,\Iluaman & 25.11 20.00 11 .. 1.1 I DO.OO 50.IK) 2500 42.22 

Nlcohar 

C2 A "',alll 17.57 22.1)9 10.82 29.60 30.Xh 2X.77 2UI 24,5 

C\ BIhar 2107 1\ .. 16 I X.'II I'IX2 25.81 2490 4226 2.HZ 

C4 HImachal ,5.59 17.50 2909 lX.17 2.1.6, 20.67 21.75 2X.91 

I'",de,h 

C5 J amlTlu & 11.90 12.77 10.19 2X.99 21.15 20.17 1IX5 22.77 

Ko,hmir 

Co North-East I X.OO 27.12 24.00 24.71 ~lIn 2X.29 25.04 25.54 

C7 ( )ri~\a 15.IX 22.96 I tJ.XX .\.\.67 25.5h 20.05 24.15 24.07 

Category C 20.1 X 20.711 21 At) 26 .. 1\ 2h.28 26.09 .10.4 7 24.52 

All India 22.02 22.21.) 2141 22.40 21.27 22.74 22.36 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 

cent in DEL. Among 'B' category of circles, Kerala has registered highest growth 

in DEL i.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 

199R-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 is marginally higher 

than Category 'A' & 'M' (21.00 per cent) circle. These results indicate for a 

marginal variation in the average growth of DELs 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 111 

telephones connections since 200 I -02 by public and private ownership. 
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Tahle 3.5 Growth in telephone connections: 2001-02 to 2004-05 

Yean. Fixed (in Million) Muhlir & WLL (In Million) 
Total 

Puolic Priv;)te Total Fixed Punlic Private Mooile & 
WLL 

2001-02 17.4 0.52 3HA2 0.26 6.28 6.:;4 
2m2 0\ 40.53 1.1 41.63 2.<>4 )[1.15 12.l)9 

16.~4) (111.54) 18 '('I 1915,8) (6481 ) (~8.62) 

2t10.1 04 411.49 n6 42.H" 5.99 27.7 3.1.69 
I -II.! II) ( 11455) 12.9.1) I 126.S~) (167.63) I 159 . .15) 

21104·0:; 41.11 5.09 46.2 10.97 41.2 52.17 
( 1-") 1115681 (782) 18.1.141 (48.74) 154.85) 

AAGR I',) 2.79 111.92 6--'7 375.14 '13.7:1 1114.28 

Percentage (If 41.79 5.17 46.97 11.1 5 41.88 53.0., 

DEL hy ,·nd of 
March 21HI5 
Total Pri\ ;Jte 46.29 
Tntal Puhl,c 52.0X 

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

Source: Computed hy using GOI (2006) 

Tutal 
telephone 
connections 

44.96 
54.62 
(21.49) 
7654 
(411. i1 1 
98.17 
(2X.)2.1 
.111.li5 
I tltI.lI() 

It is evident from tahle 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 mohi Ie and WLL subscription has registered an average growth of 104.28 

per cent. It could he noticed that that the total mobile and WLL subscription 

(52.17 million) has hypasscd the total fixed line (46.2 million) by the end of 2005 

March. 

Howcver, 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 

hettcr 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 is 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 India since 1991 
Year Tdt'Jcn~iIY in India AGR ( 'l, ) 
1990-91 O.nO 
1991-')2 0.67 II.n7 
19'12-9, 0.77 14.93 
199.,-94 Pre Muhile Period (J.t) 16.SS 
1994-9-' 1.07 I S.8') 
199-'-96 1.28 19.63 
AVertH!l' !:!fOwth ((Ir) 11.)91-1996 16.40 
1996-n 1..>6 2I.XX 
1997-98 1.94 ~..f.Jh 

1998-99 2 .. 13 ~().I 0 
1999-00 2.85 22 .. )2 
2000-0 I Post MohiJe Period .1.58 2-'." I 
2001-02 4.2913.67) 19.8.1 
2002-0J :UI (U9) 19.11 
200.1-04 7.0213.9.1) 37 . .18 
A veraee growth (l,q ): I ')'i7-2()(4 23.82 
A vcrage growth (7,): 1991-2()O4 20.97 

Note: Figures in the parentheses refer to tele-density without mobile 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, telcdensity before 1997 is basically the number 

of fixed telephone per 100 populations. In the year ending 1996 thc tcledensity 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 lhe period of 1997-2004 the 

teledensity has registered highest annual growth of 37.38 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 tahle 3.5 that the lowesl annual growth rate in leledensily for the period 1996-

97 to 2003-04 is 19. I I per cent observed for the year 2002-03 is marginally less 

than the highest annual growth rate for the period 1991-96 i.e 19.63 per cent for 

the year 1995-96. Thus, the introduction of mohile telephony has resulted in a 

faster growth rate in teledensity of India. 

Growth of teledensity by Rural and Urban areas 

The growth of teledemity in JUral and urban areas IS yet another indicator 

explaining the nalUre and extenl of growth In the provlslOnll1g of 

telecommunication services in India. Tahle 3.7 presents the growth in teledensity 

by JUral and urban areas of India. 

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

Yl'<lr Rural Urban 
1'1'15·% (>-24 :1.95 
IY%Y7 0 . .1" (17.2"1 4.76 (20.511 
I Y'I7 .y~ (lA.1 121>471 5.78 (214.11 
!l)()X-99 05~ (2(),IJ."~) 6.87 (18.86) 
IYW·1I0 lI.hX 110.771 8.23 (19.811) 
'IIIX)·O I 0.9, I '(1.7()) 10.37 (26.11111 
2110 I ·112 121 (10111 12.20 (17.65) 

2002·1J3 14'112.1.14) 14.32 (l73S) 

201J.1·()4 1..57 (557) 20.79 (45.18) 
AAGR ('7<) 23 X5 2.1.:15 

'> Note: Figure 111 the parenthe,es refers to annual growth (111 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.R5 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 to 2003-04 

AGR of tcledensity 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, whi Ie mobi Ie 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 (GOL 2004). During this peliod 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 14.32 to 20.79. This indicates that reforms In the 

telecommunication services may lead to disparities 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 R IUb llra , r I d an te e- enslty b )y te ecum circles: 2003 and 2004 
All India l'rhan Rural 

ircJes 20m 200-1 200., 200-\ 21m 2IXI-\ 
"tegory A 

A ndhra Pradesh ) of> 7.X) 1)-12 "2.7 2.IH ~ .. 1.~ 
GujDrDt 7.77 10.14 10.-14 2A6 'AX '1.52 
KJrnat:lka h.n 7 iAn 1-\.7X .2.58 '.37 2.-\1 
Maharashtra n.OX x I -t ()6 19.99 ::. 19 2'1 
ramil Nadu ~22 X 5-1 12.2X 17.21 I:> 12 "'.35 
rele-density A 0.3X 10.X I I X.(>'i IlItJX I 1-171 11.541 10.XO (2.39 I 2.211111XI 2 .. 17 (II IIX, 
'ategory B 

lIaryana 621 X.3X I), nlll 2 .. ~2 2.~2 

Keraln I I. .'.' I-U7 21.2x 12.R2 ~X) x.o 

Madhya Prad"h .1.02 .1. <jl) 9.OX 12')1 ISo 16X 
-hhalli.sgarh I .47 1.01 5.S5 f>.lIl U I 47 

Punjah IU6 17 .. 13 23.()t.) 3X.2) 40 4.X I 

Rai;j~than 3.47 -IS IO.n 14.X3 I. 2) U2 

L' Itar Prad"h E -W 2.15 2.% X.12 12.2-\ 1)0 IA7 

l'ttaranehal 4.:' 5 5.1 12)7 1517 U lAX 

We\{ Bengal I.X5 2.IS 7.X2 9.7l) I.X') 1.9) 

Tele-density B Ull-1.(12) 4.9') 15.7XI I 15'10.291 16.76 I IllS) 1.1412A9) J.)lIt1.711 

'ategory C 

Anoaman & l'\icpnar I II. IS 11.50 14X2 17.5 7 7-1 XA 

lA"am I <j.j 2.11 I 1.).j 12.47 15 156 

Bilw 1.12 1.67 X.-I6 11.64 UX 1.5 

harkhand I.ox 2 6.11 7.3.j U 1.45 

Hirna(hal Prauesh X.5 10.1-1 100X 'ill 2 'i.4.1 'i.)1 

allllllU & Kashmir 2.48 1.01 X.3.j 10.12 1.52 1.61 

l\()rth-East I 1 1..3) )XX I tU') ) 1)5 I.OX 

N()rlh fasl II 2.35 2.71 X.=:2 '1.07 U9 1.01 

)ri .... sa 2.2l) 2.Y) I II. I 2 1.1.86 LX7 1.95 

Tt'It:-dcnsity C 1.1)<) i.'. III) 2.··L~ (~ __ 'i71 )2919.1.11 I lX., (1.1.49 I UO ,2.0'11 UQ (2.X-I1 

Metro:.. Cate~.'!Or\' 

Kolkata 11.-\7 I X.9 2 I .1.-\7 (X.92 

Dell" 27.3X ~ J79 29.2'+ .JAR 

Mumhai 24.22 .10.0X 24.22 10.0X 

r:'hennai 22.97 .'X.X I 22.n lX.X I 

22 J-" 
Totall\1ctros (5.~1) I 1.1.n2 IllIcnl 22.~h !n.591 1-\21 111.1111 

AlllnJia 'i. I I t 7 I'i) 7.112 II I1n) 17-\'1 t I 2 IIX I ! ~.~~) t ~ .. ~ 7) 

Note: Figures tn the rarenthese~ refer to \ alue 01 ~tandard dn tatl()11 (ll tcl.:­

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 '8' category of circles, Punjab has the highest teledensity of 

17.33 whereas, Chhatishgarh has a very low tclcdensity of 1.63. In the case of 'C' 

category of circles Andaman & Nicobar has the highest teledensity of 11.56 

whereas, Bihar has least teledcnsity of 1.67. In 'C' category circles Bihar, Assam, 

Jamu & Kasmir, Nonh-East and Orissa have teledensity below one. Even 111 

category 'B', circles like MP, UP and WB arc yet to achieve teledensity of onc. 

Circles under 'X 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 '8' and 'C' category of circles are 5.78 and 3.57, 

respectively. This imply that there is less variation 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 '8' 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 11.0 I, category '8' 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.S4, while 

'8' and 'C' category circles have a standard deviation of 2.71 and O.OS, 

respectively, for the year ending March 2004. 

Andhra Pradesh has the least tde-density (7.85) in 'A' category of circles. 

However, it has the highest urban tde-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 '8', Punjab was having the highest urban tele-density of 38.25. The 

rural tde-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 '8' 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 lharkhand has least urban tele-density of 7.34 

whereas Andaman & Nicobar has the highest rural tele-density of S.4 and 

lharkhand has the lowest rural tele-density of 0.45. 

Among the Metros, Delhi has the highest tele-density of 41.79 and 

Kolkata has the lowest tele-density of IS.92. It is important to note that the tele­

density of even the metros in India are 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 1 9' Spat I d' t'b' f .. la IS n utlOn 0 per capita NSDP: 2002 03 
Circks IPer capita NSDP in R, 

A 
ANDHRA PRADESH 10XOil 

GUJARAT 22K3X 
KARNATAKA Inn' 
MAHARASTRA 8 I (,('()Y 

TAMIL NAIll I 217~1I 

II 
HARYANA ;>6n~ 

KERALA 22776 
RAJASTH~N 1'7~' 

PUNJAK ~()tH2 

MADHYA PR.\()ESH • 11671 

UTIA R PRA IlESH 
"" 

1011'1' 

WEST BENGAL ... IX)6 1 

(" 

ANDA~IAN AND NICOIlAR 2X3411 

ASSAM 121174 

BIHAR V 7115 

HIMACHAL PRADESH 22671 

JAMMU & KASHMIR J.1.12W· 

NE# 17022 

ORISSA 11I211X 

Cirde category Per capita NSDP \ \'crage of plT l.'apila iroefficienl of varialiull in 

On Rs.) NSDP per capita NSDP 
(in R,.) 

A 19046 1'1974 12 

H 14532 IX.1yq ,8 

C 9739 I,X67 7 

Total 15306 InSI ,5 

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 is obtained with the 

following adjustments. 
# NE includes: Arunachal, Tripura, Mcghalaya, Mizoram. and Manipur 
* Maharashtra includes Goa • Madhaya Pradesh includes Chhattisgarh 

"" UP includes Uttaranchal '" 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 GOI (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 '8" 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 

ci rcles. In fact, hy 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. 

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

Cuunlril"\ Tele density 

1995 2003 Growth lin per cent) 
UK 50.2 I·n.n I K'\.12 

USA 00.7 I 16.41 'lJ.K I 
Bratil K.5 42.:\8 .1YK.59 
China .u 42.12 IIX2A2 

Sri lanka 1.1 9.57 77 O. ()() 

In(hmc\ia 1.7 '!.17 4WAI 

India 1.1 6.60 50fliJO 

Pakistan 1.7 4A2 I Afl.flO 

Source: Computed by using the basic data in GOI (2003) and GOI (2005) 
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Table 3.10 indicates that India lags hehind many developing countries in 

the world in terms of teledensity. Tele-density in India has risen sharply from 1.1 

in 1995 to 6.6 in 2003. Despite this, India continues 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 20.79 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 puhlic place. The provisioning of PCOs and VPTs 

constitute the backbonc of dependable connectivity for the majority of the 

populace. With India lagging hehind 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 to be satisfactory. Table 3.11 summarises 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 ('in:les, 

Table 3.11: Coverage of VPTs by States/Circles: 20m and 2004 
Ci .. dcs 

Calel'of" A & Metro ... 

I V\nJhrtl Pri.lcJe~h 

2 Ddh, 

3 ~ujara, 

~ KJrn'llaka 

'i t\1ahara ... hlrJ 
h 1\1urnhai 

7 h"amil Nadu 
X 'hl'nnaJ 

T(llal in l atl'''ory A & \11."110\ 

Call.:"orv H 

4 HJqitna 

III Kt::rala 

II t\.1JJh\~1 Pr;lue"h 

12 ~hhatu ... <'arh 

1.1 Punj"h 

14 tB.Jli<..l-..than 

I' llll,u PraJc"h E 

16 Iltt~1I Prade"h W 

17 Itl:..\rtllllhdJ 

IX ,,-,"'e>.l Iklll'JI 

14 Kolkata 

Tot •. d in ";;.J!e"orv H 

CJIC"Of\/ C 

20 ~rHl'lm;.Jn & Nicobar 

21 ~"<.IIn 
22 Hihar 

23 harl-.h,md 

24 Himachal Pradesh 

25 :tIllIHU & Kllshmir 

26 North- Ea" I 

27 ~()rlh E<1"tll 

28 ~ris ... a 

Total in category C 

Ali India 

Note: NA = not applicable 

Source: DOT (2004) 

Per cenl of villaucs with VPT 
20(n 2004 

79.49 7l}.-+lJ 

100.00 100 (X) 

61.87 61.R7 

I(X).OO 100.00 

74.27 74.27 
NA NA 

100.00 100.iX) 
NA NA 

82.34 82 . .14 

99.4.1 l)l).43 

100.00 100.00 

7257 725K 

74.37 7~.37 

100.00 10O.<K) 

60.4.1 00..13 

95.20 9:'1.25 

90.10 90.10 

7450 75.14 

97.31 97 .. '1 

100.00 100.00 

84.09 84.14 

98.)/ 98.51 

73.02 78.51 

93.67 93.67 

82.86 84.86 

97.99 98.00 

62.82 70.76 

46.91 58.79 

.13.:\9 46.31 

S6.0S 86.7.' 

82.15 84.67 

83.12 H~.92 

76 



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. 79.49 per cent and 74.27, per cent of the villages, 

respectively. provided with VPT. In the case of '8' 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 

'C category, Andaman & Nicobar has 98.S I percentage of villages covered with 

VPTs which i, highest. On the other hand, only 46.31 percentages of villages are 

covered with VPTs in North East II. 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 tht: PCOs are not necessarily the non-subscribers. Even for the subscrihers of 

telecom service, PCO, 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 availahle 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 PC Os in India: 1993 to 2001 

Year PCOs 
Local and STDflSD Highways Total peos 
Trunk 

1993 120962 41391 NA 162353 
1994 138800 57119 1781 197700 

(14.75) (38.00) (21.77) 
1995 143002 87543 2010 232555 

(3.03) (53.26) (12.86) ( 1763) 
1996 161424 116532 2694 280650 

( 12.88) (33.1 I) (34.03) (20.68) 
1997 184291 157333 3554 345178 

( 1417) (35.01 ) (31.92) (22.99) 
1998 210495 213385 4060 427940 

(14.22) (35.63 ) (14.24) (23.98) 
1999 243052 272989 4639 520680 

(15.47) (27.93) ( 14.26) (21.67) 
2000 287994 355390 5567 648951 

( 18.49) (30.18) (20.00) (24.64) 
2001 361196 490505 8374 860075 

(25.42 ) (38.02) (50.42) (32.53) 
AAG R ('7c) 14.80 36.39 25.39 23.24 

Note: I) Figure in the parentheses is annual growth rate (%) 

2) NA = not available 

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

peos as a 
percentage of 
DEL 
2.39 
2.46 

2.37 

2.34 

2.37 

2.40 

2.41 
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2.65 

[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 peos was for the year 200 I. Whi Ie the local and trunk PCOs have 

gmwn 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 i.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 uwn. 

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 ubtained 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 teleeom service quality by circles 

rircle A Total Rank Scores lRankin a by total rank score 
I Andhra Pradesh 80 6 , 

Gujarat 96 14 
3 Karnataka 82 8 
~ ~1aharashtra 109 21 
:) Tamil Nadu 84 II 

'ircle B 
(, Haryana 1m 17 
7 Kcrala 105 19 
R ~1adhva Pradesh 79 5 
Y 'hhattisgarh 102 16 
10 Punjah 105 19 
I I Rajasthan III 2J 
12 Uttar Prade,h East 37 I 

13 Uttar Prade,h West 71 3 
14 Utranchal 48 2 
15 West Bengal 87 13 

[,-'ircle C 

16 iAndaman & Nicohar 83 10 
17 lA~\'-lIn 96 14 
18 lBihar 74 4 
19 harkhand 104 18 

120 ammu & Kashmir 109 21 

121 N onh-Eaq [ 114 24 
22 N !lnh Fa,t II 84 II 

123 )ri"a 118 25 
Metro Circle, 

j24 Kolkata 82 8 

125 r-- hennai 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 hi ghest total ran k score of 80 whi Ie Maharashtra has the lowest total ran k 

score of 109. Shifting of telephone is the major concern for both these circles as 

Andhra Pradesh ranks 22nd and Maharashtra ranks 24'h 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 scorc of III. The poorest among all service quality 

indicators for Uttar Pradesh East is fault incidence per 100 subscribers per month 

where the circle has 10th rank. On the other hand Rajasthan ranks 25'h 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 'I, which is the poorest among all scrvice 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 rd rank. Since in many cases the ranks 

obtained are tied, the familiar tied rank correlation technique is 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 tjuantitative 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 mohile services are different from that of the service 

quality indicators used for landline services. The service quality of cellular mobile 

,erVlCe is compared by using percentage of provider adhering to a particular 

,erVlCe quality standard prescribed by TRAI by circle categories under the 

following hroad classifications. 

a) Fault incidence and repair 

h) Net work performance; and 

c) Billing Complaints. 

Tahle 3.1'+ provides information on service quality performance of cellular 

mohile 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 

,uh indicator, ,uch as: a) the numher of faults per 100 suhscrihers; h) 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 suh categories of the above indicators. 
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