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ABSTRACT | )

Current universal service policy in the telecommunications industry aims to
provide available, affordable and accessible telecommunications services to all citizens.
The economic rationale of this policy is network externalities. Network externalities
refer to the benefit of all users in a network derived from a subsequent network
expansion. To maximize network extefnalities, three network expansion approeches are
investigated: improving p_enetration rates, the market structure and interconnection.
Current universal service policy is primarily focused on the first approach, while the
importance of the market structure, interconnection and their interaction in network
expansion is often neglected. As the economic perspective is concerned, network
externalities are the ultimate concern in the provision of universal service. The
dynamics of these three network expansion approaches determines the effects of
network expansion and the outcome of universal service. This paper applies the logic of
network externalities to investigate the dynamics of these three network expansion
approaches and their policy implications in developing countries’ provision of universal
service. Explicit funding and allocating mechanisms to improve penetration rates and a
market structure with symmetrically vertical-integrated competition are recomfnended.

As well, the importance of economic growth in relation to telecommunications

development is presented.
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Introduction

Universal service has been an essential element of economic, social and political
debates on regulatory refofms in the telecomﬁunications industry. In different
countries, universal service policy is defined differently. The commonly recognized
definition is to provide available, affordable and accessible telecommunications services
to all citizens.! Other than its focus on equality and voter targets from social and
political perspectives, the economic rationale of universal service policy is the presence
of network externalities.” Katz and Shapiro (1994) define network externalities as the
consumption utilities arising from the number of other agents consuming the same
good. Network externalities in the telecommunications industry can be explained as the
increased network value derived from network expansion, which benefits all consumers
in the network.’

Under the current technological development and liberalized policy
environments in developed countries, extensive research hasvbeen conducted to uncover
the policy implications of network externalities in universal service in the
telecommunications industry. Laffont and Tirole (2000) argue that network éxternalities
are no longer the forefront of universal service debates. The existence of well developed

telecommunications networks in developed countries and the internalization of

' Universal service policy usually refers to local fixed phone services. Detailed categorization of
telecommunications service markets is discussed in Chapter 1.

2 Political economy analysis claims that universal service obligations are kept in place to preserve some
cross subsidies that benefit particular groups of voters (Valletti, 2000). Network externalities in principle,
can be either positive or negative. The discussion that follows will focus on the positive network
externalities. Therefore network externalities refer to positive network externalities in this discussion,
unless otherwise mentioned.

? Crandall and Waverman. (2000).



operators are in part responsible for this argument.* However, the importance of
network externalities in the telecommuniéations industry depends upon the maturity of
the technology, theA market structure and the level of penetration.5 As an economic
feature of the telecommunicatioﬁs industry, network externalities, are extremely
significant in developing countries. These countries often suffer from less advanced
technology, én inefficient market structure and low penetration rates. Research on
network externalities in developing countries presents policy implications for universal
service in the telecommunications industry. Such research, however, has not been fully
explored. This paper aims to fill this gap and presents China as a case study to examine
the implications of network externalities in universal service policy in developing

countries.
1. Categorization of Network Externalities

In the telecommunications industry, network externalities can be categoriz'ed
into both direct and indirect effects.® Direct network extemalities refer to the benefits to
all cbnsumers in the network derived from the network éxpansion due to either an
additional consumer or the improvement of physical network infrastructure.” Improving
penetration rates and interconnecting across networks are two major vehicles to
maximize direct network externalities. By increased penetration rates, more and more
consumers are able to connect to and raise the value of the network. Interconnection, on

the other hand, sets up effective communication links across networks and enables one

# Laffont and Tirole. 2000: 230.

3 Panzar. (2000).

® Katz and Shapiro. (1994).

” Crandall and Waverman. 2000: 24.




service provider's customers to communicate with another sefvice provider's
customers.® The corresponding inter-network expansion benefits all consumers in the
networks.

Indirect network externalities explain the network benefits derived from the
introduction of complementary goods and services in telecommunications markets.’
These have the effect of vertically expanding the network, thus increasing the value of
the network. Interconnection across various categories of services (e.g., fixed and
mobile phone services) allows consumers in one network to enjoy other networks’
telecommunications services. As well, a vertically integrated market structure integrates
différent services in one network while indirectly maximizing network externalities.

Therefore, improving penetration rates, interconnection and the market structure
are three major approaches to expand networks and maximize network externalities in
the telecommunications industry. The current definition of universal service policy
focuses solely on improving penetration rates. The importance of two other key
approaches, interconnection, the market structure and their inte_raction, is often
neglected. As network externalities are the ultimate éoncern of universal service from
an economic point of view, the operation and interaction of these three network
expansion approaches determine the effects of network expansion and the outcome of
universal service policy. This paper will expand the extent of the current concept of
universal service and emphasize on the dynamics of these three approaches and the

resulting policy implications on universal service.

¥ China Unicom Co. Ltd. Available at http.//www.chinaunicom.com.hk/en/tech/terms.html. Visited on
Mar.28th, 2004.
? Katz and Shapiro. (1994).
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2. Network Expansion Approaches

Ubiquity and uniform price constraints are generally applied to improve
penetration rates. In practice, the costs to access telecommunications networks are
different duev to individual circumstances. Urban areas are considered low-cost areas
with high population densities, while rural and remote areas suffer high-costs to access
networks. Ubiquity and uniform pricing ensure affordability and avoid geo graphic
discrimination in the provision of telecommunications services. However, this
averaging pricing system masks the difference in actual costs and consumer preferences,
thereby distorting the cost-oriented price system and the market structure. The
corresponding funding and allocating mechanisms to support these price constraints
further enhance this distortion. Ubiquity and uniform pricing are traditionally financed
by an implicit cross subsidy system to charge above-costs for ‘profitable’ services to
subéidize ‘unprofitable’ (below-cost pricing) services. This system is sustainable under
a monopoly market structure. Due to economies of scale and scope, the
telecommunications industry was traditionally considered as a natural monopoly,
whereby a monopoly company with a unified network was able to cross subsidize
internally. 10

Rapid technological developmént and a more liberalized policy environment
have generated powerful forces for deregulation in the telecommuﬁications sector.

Economies of scale, which natural monopoly is based upon, have become less

' Normative natural monopoly refers to an industry where industry average cost of production is
minimized when there is a single producer. Church and Ware. 2000: 752. Economies of scale exist if
long-run average cost declines as the rate of output increases. /bid: 54-58.




significant. As a consequence, fhe market is opening up to competition.'' A
competitive market structure requires greater transparency in pricing and competitive-
neutral funding and allocating mechanisms to improve penetration rates. An implicit
cross subsidy system distorts the pricing system and causes “cream skimming” in a
competitive market structure. Consequently, it is replaced by explicit funding and
alI‘ocating mechanisms, which subsidize fhe obligations out of the pricing system and
are more competitively neutral. While both mechanisms iﬁduce a welfare loss due to the
© price constraints, explicit mechanisms are more desirable in a competitive market
structure.

The relationship between improving penetration rates and the market structure is
controversial. As demonstrated, priority is placed upon pricing and the supporting
funding and allocating .mechanisms. Ubiquity and uniform pricing, and the
accompanying funding and allocating mechanisms distort the price system and the
market structure. This is particularly significant in a competitive market. A competitive
market, in turn, requires transparency in pricing and competitively neutral funding and
allocating mechanisms. |

-As well, the interaction between improving penetration rates and interconnection
focuses on pricing. Interconnection access pricing becomes even more complicated
when taking into account ubiquity and uniform pricing constraints. In the trade-off
between the market structure and interconnection, the market structure determines the
incentives and strategies of companies to interconnect. A vertically integrated market

structure is favorable for network expansion. However, an asymmetrically vertical-

"' Due to the large sunk costs of network infrastructure, competition in basic telecommunications services
is often shown as an oligopoly structure.




integrated market structure induces the intggrated company to dis-interconnect. The
outcome of interconnection on the other hand, determines companies’ relative
corﬁpetitive advantages in the market.

From an economic rationale, maximizing network externalities is the ultimafe
concern of universal service policy. Network externalities are derived from network

expansion. Therefore, the dynamics of these three network expansion approaches

determines the effects of network expansion and the outcome of universal service policy.

3. Universal Service in China

China is prese;ltly establishing an initial nation-wide telecommunications
network. Simultaneously, the country’s telecommunications industry is undergoing
dramatic market restructuring. Deregulation of China’s telecommunications industry
commenced in 1993.'2 The market structure has shifted gradually from China
Telecom;s monopoly in all services to a relatively competitive market. Currently, a low
degree of competition in fixed phone services exists between China Telecom and China
Netcom.'?* Meanwhile, considerable competition exists in mobile phone sefvices
between China Mobile and China Unicom, and further competition is exhibited in
value-added services.'* As illustrated, different service categories are segmented,
whereby virtually no vertically integrated companies exist. In the past, interconnection
was a contentious issue due to the vertically astmetric market structure between

China Telecom and China Unicom. This tension was in part reduced in 1999, as a result

12 More discussion on China’s telecommunication reforms in Guan (2003).

¥ China Telecom and China Netcom refer to China Telecom Group and China Network Communications
Group, respectively.

'* China Mobile and China Unicom refer to China Mobile Group and China United Telecommunications
Corporation, respectively.



of the break-up of China Telecom’s integrated market position.

Accompanied with technological dévelopment, deregulation in China’s
telecommunications industry has brought remarkable expansion in network
infrastructure and substantial improvements in productivity. In the 1990s, universal
service policy was aimed at “One family, One telephone” in urban area and telephone
services in every rural administrative village.'> At the end of 2003, the overall
penetration rate in fixed phone services was 20 percent, while the urban residential
penetration rate was 16 percent.16 At the same time, in rural areas, 89 percent of
administrative villages had access to fixed phone services.'” As-illustrated, the overall
penetration rate in fixed phone services is still low, particularly in residential phone
services. As well, telecommunications development is imbalanced among regions and
between urban and rural areas. It is imperative to promote universal service in China to
improve penetration rates and alleviate these disparities.

The current universal service policy was traditionally financed through the
internal cross subsidy system by the monopoly company China Telecom and through
govvernment revenues. However, the increasing degree of competition in the
teleéommunications industry has threatened the viability of this implicit cross-subsidy
system. In 2001, China announced that it would establish Universal Service Funds

(USFs). This represents explicit funding and allocating mechanisms to fulfill universal

Liand Wang. (2003).

' 16 percent is an estimated number. Ministry of Information Industry. Available at
http://www.mil.gov.cn/mii/hyzw/tongji/yb/tongjiyuebao 200312 . htm. National Bureau of Statistics of
China. Available at http.//www.stats.gov.cn/tjsj/ndsj/index.htm. Visited on Mar.30th, 2004. Modified by
author.

'7'89 percent of administrative villages (not the percentage of village population) had access to fixed
phones. Natural village accession rate was lower than that of administrative villages. Ministry of
Information Industry. Available at Attp://www.mii.gov.cn/mii/hyzw/tongji/yb/tongjiyuebao200312. htm.
Visited on Feb.20th, 2004.
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service obligations, constituting a milestone in the telecommunications reforms in
China.

This paper examines the implications of network externalities in universal
service policy in developing countries. The operation and interacﬁon of three network
expansion approaches, improving penetration rates, the market structure and
interconnection are investigated. Explicit funding and financing mechanisms to improve
penetration rates and a symmetric market structure with vertically integrated
competition are recommended. In the first chapter, theoretical review is conducted on
the concepts of universal service and network externalities. Empirical studies are
reviewed based on the experience of the United States, by far the most aggressive
country in telecommunications regulatory reforms. The second chapter discusses the
dynamics of the three network expansion approaches and their implications on universal
service policy. The current state of telecommunications development in China will be
addressed in the third chapter. National, regional and urban-rural teledensity and
disparities are revealed. As well, interconnection conditions and market structure
transformation are discussed. The final section analyzes the current universal service
policy in China and the implications of the operation and interaction of the three
network expansion approaches. In conclusion, two policy recommendations are

proposed regarding universal service in China under the dynamic national and

international telecommunications environments.




Chapter I - Universal Service and Network Externalities

The telecommunications market can be categorized into both basic and
_enhanced segments as illustrated in Figure 1."® The basic telecommunications market,
according to the flexibility of facilities, can be further divided into fixed and mobile

phoﬁe markets. According to the connection distance of phone calls, basic
telecommunications market can also be divided into local and long distance phone
markets. Enhanced services, on the other hand, include value added and internet
services, etc.
The current concept of universal service policy aims to provide available,
affordable, and acéessible telecommunications services to all citizens. The
“telecommunications services in this objective often refer to local fixed phone services.'®
From social and political perspectives, the focus of universal service policy is on
equality, income redistribution and voter targets. However the concept‘ of universal
service was originally developed from the presence of network externalities. The
economic rationale presents that the ultimate concern of universal service is to

maximizing network externalities.

'* Armstrong (1997) distinguishes the network operation and service provision companies in the
telecommunications industry. As service provision companies are often based on network operation in
basic telecommunications services, this categorization is not emphasized in this discussion.

' With rapid technological innovations, alternative options other than fixed networks are available.
“Technology neutral” is often applied to reach the “availability” goal of universal service. Whereby
telecommunications service providers can apply different technologies to connect with consumers in
high-cost areas. Mobile phones and satellite applications are logical substitutes to fixed phone lines in
high-cost areas with a lower population density or geographical barriers. The concept of universal service
policy, traditionally prioritizing local fixed phone penetration rates, has been broadened in some countries,
to also include mobile phone services.
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1.1 The Historical Concept of Universal Service

Universal sefvice was first introduced into the telecommunications industry in
AT&T’s 1907 annual report in the United States.” Contrary to the current emphasis on
“equal access” for all citizens, the origin of universal service stems from the issue of
“interconnection” across different networks. In the United States, AT&T had held a
monopoly in telecommunications services until 1894 when Bell Company’s last
technical patent for local telephone service expired.”! Consequentiy, numerous
independent telecommunications companies entered the local phone service market and
increased their market shares substantially. The resulting com‘i)etition between AT&T
and independent companies contributed to the expansion of the telecommunications
networks across the countr»y.22 Despite network compatibility, interconnection between
AT&T and independent companies’ networks was a contentious issue. As the only
service provider in the long distance phone market, AT&T denied the connection of
long distance calls originated from independent company subscribers. In the meantime,
AT&T’s telephone calls could not go through independent compaﬁies’ networks. As a
result, telephone networks were fragrhénted into the “dual service.”, by AT&T and
independent companies.” In this environment, the concept of universal service was first
introduced in AT&T’s slogan “One system, One Policy, Universal Service” in its 1907

annual report.”* The company’s objective was to promote a nation-wide unified

2 Mueller. (1997).

*! Crandall and Waverman. (2000).
22 Mueller. (1997).

2 Ibid.

* Ibid.
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telephone network to maximize network externalities.® In 1913, interconnection
“between AT&T and independent companiés was achieved.’® From this point onwards,
telephone calls could originate and terminate through different networks.
From a historical perspective, the inherent concern to the original concept of
(

universal service was to maximize network externalities in the telecommunications

industry.

1.2 Network Externalities

1.2.1 Concept of Network Externalities

Modern literature defines network externalities (or effects) as the change in the
benefit or surplué that an agent derives from a good when the number of other agents
consuming the same kind of good changes.”” Leibenstein (1950) illustrates network
externalities as the correspondiﬁg higher elastici‘;y in demand curves when consumers
derive positive value from an increase in the size of the network. Price elasticity of
dgmand measures the sensitivity of the change in quantity demanded by a change in
price. Whereby, in this case, the proportional change in quantity demanded becomes
larger than the proportionai change in price due to network expansion. On the bther
hand, network externalities can also be presented as the upward shift of the demand
curve from an increase in size of the network. In Figure 2, the demand curve slopes
downwards, but shifts upwards from D to D* when the network expands. At the same

price level P, consumers demand more, as shown by quantity demand Q* being larger

% Crandall and Waverman. (2000).

%% The Justice Department and AT&T reached an agreement in 1913 known as the Kingsbury
Commitment. Under the settlement, AT&T would allow independent companies to interconnect with its
system. Horwitz, 1989: 100-101.

*" Cave, et al. 2002: 77.
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than Q.

Liebowitz and Margolis (2002) model the optimal network size under open
access conditions as illustrated in Figure 3.?® This explains network externalities from
both the consumer and supplier sides, with N representing the number of users in the
netwérk. PB is the private benefit of network participation that any user enjoys and is
the maximum amount that any user would be willing to pay for access. Its upward slope
reflects the pfesence of positive network externalities (or effects, dPB/dN>0). MB is the
marginal benefit to the network due to network expansion (e.g., an additional user). As
demonstrated by the positive network externalities, MB is greater than PB, in that, the
private benefit of network participation increases with N.>* MC is the marginal cost of
serving network participants. Its upward slope reflects the characteristic of
telecommunications networks that the increase in participation often requires
connection With customers who are increasingly difficult to connect with.>® The optimal
network size is shown as N*, where the marginal benefit of network participation is
equal to the marginal cost. In an open access network, where private ownership is
ﬁighly fragmented, each agent enjoys the benefits PB and faces costs MC. The
equilibrium nétwork size is Np, which is less than the opftimal netwqu size, N*. At Np,
a welfare loss occurs due to marginal béneﬁt (MB) being greater than marginal cost

(MC).

2 Figure is adapted from Liebowitz and Margolis. (2002).

¥ TB =N * PB and MB = dTB / dN = PB+N*(dPB/dN), where TB is the total benefits. Due to positive
network externalities, dPB/dN>0, therefore MB>PB.

%0 Kahn (1998) argues that in conventional public utility industries, marginal cost with respect to network
size increases as networks get large, because marginal customers eventually are those that are more
distant or otherwise more difficult to serve.

4
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1.2.2 Categorization of Network Externalities

Network economists categorize externalities into both direct and indirect
effects.’! Direct network externalities are generated due to additional users or physical
éxpansion of telecommunicatibns infrastructure (e.g., horizontal interconnection).** In
this context, the value of a network rises as the number of users increases; whereby, an
additional connection to the system increases the benefit of the network to all users.>
Assuming networks are compatible, Economides (1996) defines direct network
externalities as the 2n potential new goods (or links) by the provision of a
complementary link to the existing network. In respect to telecommunications as a two-
way network, there are n(n-1) potential goods (or links) in an n-component network. An
additional (n+1)th customer provides direct externalities to all other customers in the
net\york by adding 2n potential new goods (or links).>* The early 1900s case of AT&T
introducing universal service to promote interconnection provides a noteworthy
example. With interconnection between networks, customers of both AT&T and
independent companies could originate and terminate phohe calls through different
networks. Prior to the adoption of interconnection, A and B amounts of customers
existed in AT&T and independent companies’ networks, respectively. Interconnection

had the effect of expanding both networks. For example, in AT&T’s network, A*A

links expanded to (A+B)*(A+B), with an increase of B¥B+2A*B links. The net gain for

*! Katz and Shapiro (1994)

*? Horizontal interconnection refers to interconnection across networks in the same service category (e.g.,
interconnection between local fixed network A and B).

** Crandall and Waverman. (2000)

* (n+1)*n-n*(n-1)=2n.
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the society from this interconnection was 2A*B links.>*

On the other hand, indirect networl; exterhalities are “market mediated effects”,
in which complementary goods and service are more readily available or lower in price
arising from an increase in users consuming the good or service.*® For example,
introduction of a new service or good (e. g value added services) would expand the
network vertically.>’ This can also be explained from the supplier side as economies of
scope. Economies of scope exist if it is cheaper to produce two output levels together in
one plant rather than produce similar amounts of each good in single-product plants.®®
As aresult, a vertically intégrated market structure, providing various services under
one network, and interconnection across networks of different services (e.g., fixed and
mobile phone services) maximize network externalities indirectly.

From the categorization of network externalities, improving penetration rates, a
vertically integrated market structure and interconnection are three main approaches to
achieve network expansion. As previously discussed, the ultimate concern of universal
service is to maximize network -externalities, which are derived from network
expansion. Consequently, it is important to investigate the operatiqn and interaction of
these network expansion approaches. Their dynamics determines the effects of network

expansion and the outcome of the provision of universal services.

35 (A+B)*(A+B)-(A*A)-(B*B)=2A*B.
* Liebowitz and Margolis. (2002).

37 Katz and Shapiro. (1994).

** Church and Ware. 2000:54-58.
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Chapter II Dynamics of Network Expansion Approaches

Improving penetration rates, the market structure and interconnection are three
main approaches to expanding networks and maximizing network externalities in the
telecommunications industry. How they operate aﬁd interact with each other determines
the outcome of universal service policy. In this chapter, the dynamics of these three
network expansion approaches and their policy implications on universal service are
investigated.

Current universal service policy aims to provide affordable, available and
accessible telecommunications service to all citizens. As demonstrated, improving
penetration rates constitutes the main priority. Generally, ubiquity and uniform pricing
are applied to fulfill this universal service obligation. These priée constraints are
designed to provide relatively uniform prices to all consumers, regardless of the cost
variations in the provision of services. This averaging price system masks the difference
in actual costs and consumer preferences. Further distortions on the price system and
market structure arise from the funding and allocating mechanisms supporting these
price constraints. Therefore, pricing énd corresponding funding and allocating
mechanisms are essential issues in the pursuit of improving penetration rates.

The dynamics of improving penefration rates, the market structure and
interconnection is illustrated in Figure 4. In the triangle of the interaction of these
épproaches, the trade-off between improving pénetration rates and the market structure
is contentious. On one hand, the pricing and the supporting funding and allocating

mechanisms have a strong impact on the competitive incentives and strategies of

telecommunications companies. Price constraints distort the pricing system and the




-16 -

market structure. Simultaneously, the introduction of a cémpetiﬁve market structure
forces a cost-oriented pricing system and réquires a competitive-neutral funding and
allocating system to achieve the. objectivés_ of improving penetration rates.

Aside from the relationship discussed above, the other two layers of interactions
are significant in network expansion. The trade-off between improving penetration rates
and interconnection also concentrates on pricing. Access pricing in interconnection is
even more complicated considering ubiquity and uniform pricing constraints. In the
trade-off between the market structure and interconnection, the market structure affects
the incentives and strategies of companies to interconnect. A prime illustration is the
negative impact of a vertically asymmetric market structure on interconnection. The
interconnection outcome, on the other hand, influences companies’ competitive

advantages in the market.

2.1 Iniproving Penetration Rates

2.1.1 Ubiquity and Uniform Pricing

Regulators often apply universal service obligations (USOs) to incumbent
service providers to achievé the objectives of improving penetration rates. This entails
restrictions on their prices and geographic coverage. Ubiquity and uniform pricing pose
as the general constraints. These requirements force service'providers to offer services
at a geographically uniform price to all customers although the costs to provide services
39

vary substantially across regions.

This averaging pricing constraint ignores the heterogeneity in cost and demand

3 valletti. (2002).
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conditions, thereby distorting the pricing system.*” In practice, the costs to access the

. telecommunications network are differentiated according to individual cir-cumstan_ces.
Population density, to some extent, determines the costs to access networks. Urban
areas, with a higher population density, appear to be inherently low-cost, while rural
and remote areas bear high-cost to access networks. Network externalities demonstrate
that all users in the network benefit from network expansion. However, this benefit is at
the network aggregate level, its marginal impact on individuals is differentiated. For

“example, the benefit derived for consumer (A) as a result of network expansion due to a
friend or a Stranger joiﬁing is different.”' If his/her friend and the stranger are both from
a high-cost aréa, it is inefficient for consumer A to share the same burden (high costs to
connect) from their joining. As a result, average pricing masks the difference in actual
costs and individual benefits from network expansion. Moreover, consumers’
preferences to connect to networks are differentiated. Therefore, ubiquity and uniform
pricing have the effect of distorting the pricing system.

Based on economies of scale, the telecommunications industry was traditionally
considered as a natural monopoly. As a result, a monopoly market structure was deemed
most cost-efficient. Taking ubiquity and uniform pricing into account, Economides aﬁd
Himmelberg (1995) argue that a monopolist who is unable to price-discriminate will
support a smaller nétwork and charge higher prices over perfectly competitive firms.
Ubiquity and uniform pricing (or a price cap) restrict the incumbent service provider to

¢

. . .. 42 Sy . . . . .
price discriminate.”” From this point of view, in order to reach an optimal network size

%0 Panzar. (2000).

*! Crandall and Waverman. (2000). :

“2 Price cap refers to the maximum average price of the services under regulation. This is often applied to
ensure the affordability of telecommunications services. Non price discrimination means that a firm
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and pricing system, a competitive market structure.is not necessarily more inefficient
than a monopoly. The discussion above illustrates that a distorted pricing system has a
strong impact on the market structure. The corresponding funding and alldcating
mechanisms to support this pricing scheme further distort the pricing system and the

market structure.
2.1.2  Funding and Allocdting Mechanisms

Traditionally, ubiquity and uniform pricing were supported by an implicit cross
subsidy system between “profitable” and “unprofitable” services. Telecorﬁmunications
companies charge above-cost on profitable services (e.g., long distance and business
phpne services) to subsidize the discounted (charge below-cost) local qualifying
téelephone services (e.g., local service to low income and high-cost customers).

Presently, the efficiency loss arising from the funding and allocating
mechanisms to improve penetration rates is under intense debate. Price elasticity of
demand is of importaﬁt consideration in this discussion. Local fixed phone service
appears to be a necessary good, and has a low price elasticity of demand. Meanwhile,
long distance phone service presents a more luxurious gbod and has a higher price
elasticity of demand. Taylor (1994) demonstrates that the price elasticity of demand in
thé United States for local phone service 1s -0.02, and for long distance service ranges

from -0.75 to -1.0.*? This extremely low price elasticity of demand for local phone

cannot appropriate the entire consumer surplus using nonlinear tariffs: a firm has to offer the same utility
to different consumers, thus marking it less aggressive (though competition for low-cost consumers
would otherwise cause huge losses on high-cost users). The combination of ubiquity and price uniformity
brings additional sources of inefficiency. Valleti. (2000) and Chone et al. (2000). ’

* Crandall and Waverman (2000) estimated this price elasticity of local service ranged from -0.006 to -
0.17, while most of the more recent estimates well below -0.1.
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services along with the comparatively high price élasticity of demand for long distance
usage illustrates the efficiency loss from raising the price of high elasticity services to
subsidize low elasticity services. Artificially raising the price corresponds to a decline in
the quantity demanded for long distance phone services, which is larger than the
quantity increased in local phone services due to the discounted price. As a result, the
welfare gain from local phone service is less than the loss from long distance phone
services. Consequently, the cross-subsidy system causes a net welfare loss.

Due to large sunk costs in network infrastructure, a moﬁopoly was traditionally
considered the most cost-effective market structure for the telecommunications
industry.** In defense of this argument, the importance of economies of scale has been
emphasized. An implicit cross-subsidy system is sustainable under a monopoly market
structure, as a monopoly company is able to subsidize internally. In the case of the
United States, up to 1982.AT&T occupied 80 percent and 97 percent of local and long
distance phone markets, respectively.* Its uniform pricing was achieved through the
internal cross subsidies between local and long distance phone services.

Recent rapid technological development has reduced the costs of construction
and operation of telecommunications networks. As a result, the benefit of economies of
scale has declined in signiﬁcanc‘e. This contributes to the transformation of the market
structure towards a more fragmented ownership of telecommunications networks. As
well, technological innovations have provided more options and alternatives in
telecommunications services; whereby the significance of consumer preference

differentiation has risen. A more liberalized policy environment has also contributed to

* Sunk costs refer to non-recoverable fixed costs.
* Ou Yang. 2000: 156.
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the increasing degree of competition in the telecommunications industry. The
movement towards a competitive market sfmcture enhances the demand to reform the
implicit funding and allocating mechanisms in improving penetration rates.

Chone (2000) explains this situation in three dimensions. First, inefficient entry
distorts the market structure. Due to the high profitability arising from the distorted
pricing system, inefﬁcient service providers will enter the market aﬁd even survive.
Secondly, the profit-driven new entrants will focus on higher price-cost disparity phone
services (high-price and low-cost local phone services, e.g. services in urban areas). As
a result, some consumers (less profitable high-cost area consumers, e.g., rural and
remote area consumers) will be excluded f‘rqm phone services. Consequently, the
development of the telecommunications sector will become increasingly unbalanced.
The goal of penetration rates will not be achieved and may even decline. Thirdly, the
incumbent service providef’s' internal cross subsidy base will erode because of the
decline of their market shares in profitable services due to the “cream skimming”
operations of non-incumbent service providers. The incumbent service providers will
then be unéble to finance its universal service obligations by an implicit cross subsidy
system.

Therefore, the traditionally implicit funding and allocating mechanisms to
improve penetration rateé distoft the cost-oriented pricing system and cause “cream
skimming”, which disadvantages the incumbent service providers. This scenario is not
sustainable under a competitive market structure.

A competitive market structure requests greater transparency in pricing

corresponding to actual costs and competitive neutrality in the funding and allocating
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mechanisms to improve penetration rates. Consequently, competitive-neutral and
explicit funding and allocating mechanisms are produced, in which subsidies are out of
price system and collected from taxes on targeted telecommunications revenues. In the
United States, Universal Service Funds (USFs) were established in 1983. Later, the
Telecommunications Act of 1996 culminated in financing of universal service from
direct taxation. Presently, the gross costs of universal service obligations are estimated
through forward-looking cost models. Funds aré collected from the taxes levied on end-
user revenues in interstate telecomfnunications services. This tax ratio (percentage) is
revised four times a year (quarterly) and increases or decreases depending on the needs
of the universal service programs.46 As of the first quarter of 2004, the contribution
factor is 8.7%.%

This layer of relationship between improving penetration rates and the market
structure focuses on pricing and supporting funding and allocating mechanisms.
Economists have long been critical of these mechanisms in improving penetration rates.
Due to price constraints, welfare loss is unavoidable. Through explicit funding and
allocating mechanisms, subsidies are out of the direct price system. As a result, explicit
funding and allocating meéhanisms provide greater transparency in pricing and
competitive neutrality, compared to implicit measures; thereby more sustainable in a

competitive market structure.
2.2 Interconnection and Market Structure

Interconnection, in both horizontal and vertical dimensions, is another approach

*® This percentage is also known as the contribution factor.
47 Federal Communications Commission. Available at
http://www.fec.goviweb/universal_service/quarter.html. Visited on Feb. 5™, 2004.
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to expand the network. Economies of scale in prc;duction led to a natural monopoly
market structure in the telecommunications industry.*® A monopoly market structure
reduces the costs from increased production, simplifies the standardization process, and
provides the basis for uniform nationwide connectivity. However, with the market
structure shifting towards greater competition, interconnection provides
communications links across networks and ensures uniform connectivity. This in turn
expands the networks substantially in a competitive market structure.

In most countries, interconnection is regulated as a mandatory obligation for all
telecommunications service providers, of which access pricing is the most salient factor.
Extensive research has been conducted into access pricing. Due to the practice of
“cream-skimming”, marginal pricing is considered less desirable.* The trade-off
between interconnection and improving penetration rates further complicates access
pricing. Interconnection pricing on the other hand, is significant in improving
penetration rates. |

The trade-off between interconnection and the market structure often occurs in
vertical interconnection. This entails interconnection among local, long distance and
mobile networks, and value-added services. The market structure determines the
incentives and strategies of companies to interconnect. As discussed previously, a
vertically integrated market structure is favorable for network expansion. However, an
asyxﬁmetrically vertical-integrated market structure distorts the outcome of
interconnection. AT &T and independent companies’ struggling with interconnection

presents a prime example. Domon and Ota (2001) present the various market structures

*® Liebowitz and Margolis. 2002: 87-88.
* Armstrong. (1997).
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of the telecommunications industry in Figure 5, ranging from complete integration to
full competition. In partial integration, Aand 1 represent AT&T and independent
companies, respectively. AT&T is integrated in local and long distance phone services.
Meanwhile, independent companies only provide services in the local phone market.
Due to the advantage of an integrated market structure, AT&T céuld simply refuse to
interconnect with independent companies and bottleneck long distance phone services.
Or they could charge a significantly high interconnection fee to squeeze independent
companies’ profits and market shares in the local phone market. After the introduction
of universal service and the application of in£erconnection, AT&T bought up smaller
service providers and became the monopoly service provider in local telephone service
until 1984.% This market result verifies the negative impacts of the asymmetricaily
vertical-integrated market structure on inferconnection, and the impacts of the
interconnection outcome on companies’ relative competitive advantages in the market.
In conclusion, from an economic rationale, maximizing network externalities is
the ultimate concern of universal service policy. These network externalities are derived
from network expansion. This chapter has examined the operatioﬁ and interaction of
three main network expansion approaches, improving penetrati‘on rates, the market
structure and interconnection. The most controversial trade-off in these relationships is
between the pursuit of improving penetration rates and the market structure. Generally,
to improve peﬁetration rates, ubiquity and uniform pricing are applied. This average
pricing system is traditionally subported by implicit funding and allocating
mechanisms. Distortions of the pricing system and the inarket structure in a competitive

market structure occur as a consequence of “cream-skimming” arising from the implicit

%0 AT&T’s integrated market position was finished in 1984. Wilson. (2000).
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cross-subsidy systerﬁ. This corresponds to competitive disadvantages for incumbent
companies. A competitive market structure, on the other hand stimﬁlates greater
transparency in pricing and competitively neutral funding and allocating mechanisms.
In response, pricing and the supporting funding and allocating systems are the prime
focus.

As well, the other two layers of trade-offs are significant in network expansion.
In the pursuit of improving penetration rates, price constraints compliéate access pricing
in interconnection. Regardless, interconnection access pricing is an important factor in
improving penetration rates. A vertically integrated market structure expands the
network indirectly. However, an asymmetrically vertical-integrated market structure
will affect companies’ incentives and strategies to interconnect. On the other hand, the
in;cerconnection outcorﬁe determines in part the relative cqmpetitive advantage across
companies.

As illustrated, the operation and interaction of these three approaches determine
the effects of network expansion and the outcome of universal service. While network
externaiities are the ultimate concern, universal service is a dynamic concept. The
implications of the operation and interaction of network expansion approaches
differentiate according to the circumstances of individual country. Chapter III and IV
will present the case of China to apply the understanding of the dynamics of network

expansion approaches and to investigate policy implications arising from universal

service in developing countries.
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Chapter III - Telecommunications Development in China

It is the intention of this paper to apply the understanding of network
externalities on universal service policy in developing countries’ telecommunications
industries. Following the discussion of the dynamics of network expansion approaches
in universal service pc;licy in Chapter II, Chapter III will investigate their policy
implications for China. The present state of China’é telecommunications development
regarding penetration rates, the market structure and interconnection are reviewed.

China constitutes one of the largest and fast growing telecommunications
markets in the world. As a developing country, China is currently in the process of
establishing nation-wide networks, while experiencing a transformation of its market
structure. In the last decade, dramatic developments in telecommunications services
have occurred. Reforms of telecommunicétions commenced in 1993.”' Subsequently,
accompanied with rapid technological development, deregulation has brought extensive
expansion of telecommunications networks, considerable improvements in productivity
and a shifting market structure towards greater competition.

By the end of 2003, the overall telephone penetration rate was 41 percent with
the ratio of villages with access to a fixed phone at 89 percent.’ 2 Teledensity disparities
among regions and between urban-rural areas are significant. The eastern region enjoys

double the penetration rates of its central and western counterparts.”® Overall urban area

*! Guan. (2003).

52 Overall penetration rates include both fixed and mobile phones. 89 percent of administrative villages
(not the percentage of village persons) had access to fixed phone. Natural Village accession rate was
lower than that of administrative villages. Ministry of Information Industry, China. Available at
http://www.mii.gov.cn/mii/hyzw/tongji/yb/tongjiyuebao 200312 htm. Visited on Feb.20th, 2004.

33 All analysis is limited to mainland China only. Eastern region (10): Beijing, Tianjin, Liaoning,
Shanghai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong and Hainan; Central Region (9): Hebei,
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penetration rates are more than twice than that of rural areas, as well as residential
phone penetration rates. Consequently, profnoting universal service and réducing
disparities in telecommunications development across regions and between urban-rural .
areas is an essential objective of telecommunications policies in China.

Generally, universal availability, affordability and accessibility are promoted in
universal service to improve penetration rates. Assistance is granted to individual
houéeholds to connect to public telecommunications networks. In developing countries
with insufficient telecommunications networks, universal service often refers to
universal access policy. Contrary to prioritizing individual household and residential
phone penetration rates, emphasis of universal access policy is placed on the provision
of reasonable means of access to publicly available telephones.> Often this is achieved
through pay phones, community telephone centers, etc.

In the1990s universal access policy was aimed at promoting “One family, One
telephone” in urban areas and telephone services in every rural administrative village in
China.” Traditionally, this policy was funded by the implicit cross subsidy system of
China Telecom and through government revenues. Until 1993, China Telecom held a
monopoly in the telecommunications market. Competition was introduced in 1993. In
response, the market structure has shifted towards embracing greater competition.
Presently, there are five active service providers in basic telecommunications services,

specializing in fixed or mobile phone markets.

Shanxi, Jilin, Heilongjiang, Anhui, Jiangxi, Henan, Hube and Hunan. Western Region (12): Inner
Mongolia, Guangxi, Chongging, Sichuan, Guizhou, Yunan, Xizang, Shanxi, Gansu, Qinghai, Ningxia and
Xinjiang. Ibid.

> Intven and Tétrault. (2000).

% Li and Wang. (2003).
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3.1 Telecommunications Development

3.1.1 Overall Telecommunications Development

In the last ten years, China has experienced a rapid rate of urbanization. Figure 6

highlights the economic growth (GDP per capita) and urban population rates in China
from 1990 to 2002.°® As a result of drastic economic reforms, GDP per capita has
grown significantly. From the 1990 level of 1,634 Yuan GDP per capita grew five times
to 7,908 Yuan in 2002. Concurrently, urbanization of populace increased from 26
percent in 1990 to 38 percent by the end of 2001. This corresponds to more than an
elevgn percentage point increase in the level of urbanization. Until 1998, the urban
population rate increase had lagged behind economic growth rates. This demonstrates
slower rural-area economic development compared to overall economic growth. From
1999 to 2001, the pace of urbanization sped up. Thé increase in the urban population
rates is now parallel to the economic growth rates.

Set against the backdrop of the high rates in economic growth and urbanization,
the telecommunications industry is undergoing rapid development. Figure 7 highlights
the growth of penetration rates with respect to economic growth (GDP per capita).”’ As
demonstrated, the ratios of penetration rates growth versus economic growth were
larger than 1, with the exception of public phone penetration rates in 2001. This

illustrates the outpacing of the growth in the telecommunications sector over economic

%6 Data Sources: IMF. International Financial Statistics. Available at )
http://pacific.commerce.ubc.ca/ifs/ifs/newdata.html . Visited on Mar.2nd, 2004. National Bureau of
Statistics of China. Available at htip://www.stats.gov.cn/tjsj/ndsj/index.htm. Visted on Mar.2nd, 2004.
Modified by author.

°7 {[Penetration Rate]t/[Penetration Rate](t-1)}/{[GDP per capita]t/{GDP per capita](t-1)}. Wauschkuhn.
(2000). Data Sources: Ministry of Information Industry. Available at
http./fwww.mii.gov.cn/mii/hyzw/tjxx.html. Visited Feb.20™, 2004. National Bureau of Statistics of China.
http:/fwww.stats.gov.cn/tjsj/ndsj/index. htm. Visited on Mar. 21st, 2004. Modified by author.
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http://www.mii.gov.cn/mii/hyzw/tjxx.html
http://www.stats.gov.cn/tjsj/ndsj/index.htm
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growth. Fixed phone penetration rates remained relatively stagnant ranging from 1.0 to
1.2, growing in accordance with economic growth. Internet and Mobile phone services
witnessed the fastest growth, with average ratios near 2 and 3.5, respectively.
Surprisingly, internet services dropped from 3.5 in 2001 to 1.4 in 2002. However,
public phones were the only area where growth lagged behind hikes in GDP per capita,
with a ratio of 0.9 in 2001. Since1994, the overall growth ratios of public phone
penetration rates have fallen. This presents a lower priority on the improvement of
public phone penetration rates over other areas.

Figure 8 outlines the actual penetration rates by services from 1990 to 2003.% In
the last ten years, both fixed phone and mobile phone penetration rates have expanded
dramatically. As evident in Figure 7, the growth in mobile phone services have
- surpassed fixed phone services. This trend is also demonstrated in Figure 8. At the end
of 2003, the total number of fixed and mobile phone lines were 263.3 million and 268.7
million, with penetration rates hitting 20 and 21 percent, respectively.’ ? Clearly, mobile
phones have outpaced fixed phone lines. By the end of 1998, the total number of mobile
phone lines was less.than one third of fixed phone lines.*® However, in October 2003 |
. mobile phones lines exceeded the number of fixed lines for the first time and continued
to grow thereafter. There are two possibilities to explain this trend. One is rapid
technological development which has lowered the costs of mobile phones services and
facilities substantially. This leads to greater accessibility for consumers to mobile phone

services. Another explanation is the competition among profit-driven

%8 Data Sources: Ministry of Information Industry. Available at http.//www.mii.gov.cn/mii/hyzw/tjixx. html.
Visited Feb.20™, 2004. National Bureau of Statistics of China. hztp://www.stats.gov.cn/tjsj/ndsj/index.htm.
Visited on Mar. 21st, 2004. Modified by author.
59 17

Ibid.
% 1.91/7.00=0.273<1/3.
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telecommunications companies. Mobile phone services tend to be more profitable over
fixed phone services.®’ Consequently, investments are intensified in mobile phones §Ver
the fixed phone market. As a priority of universal service access policy, public phone
penetration rates have increased marginally over the years. In addition, between 1999
and 2001 the use of Internet, a new technology, has expanded considerably.

As demonstrated above, the overall development of telecommunications
services, in terms of penetration rates, has been significant. However this development
is imbalanced, as evident in the disparities across eastern, central and western regions

and between urban and rural areas.
3.1.2 Regional Imbalanced Telecommunications Development

Figure 9 highlights the regional disparity in fixed phone and mobile phone
penetration rates from 1998 fo 2003.9 Penetration rates in all.regions have increased
significantly. However, the gap between the eastern region and other regions remains
considerable. The eastern region constitutes the most developed area with penetration
rates more than twice that of the western region. In the fixed phone market, the western
region is the least developed, while the central region is slightly higher. At the same
time, growth of mobile phone market in the western region has outpaced that of the
central region, nearing the level of penetration rates of the latter by 2003. Dramatic

development of the eastern region’s economy exceeded that of both the western and

8! Local fixed phone and mobile phone service revenues are 32 percent and 47 percent of total
telecommunications revenues in 2003. Revenue per phone line: (Mobile: 47/268.7=0.17}>{Fixed:
32/263.3=0.12}. Ministry of Information Industry. Telecom Statistics Monthly Report, December 2003.
Avallable at http.//www.mii.gov.cn/mii/hyzw/tjxx.html. Visited on Feb.20™, 2004. Modified by author.

82 Ministry of Information Industry. Available at Attp-//www. mii. gov.cn/mii/hyzw/tjixx. html. Visited
Feb.20™ 2004. National Bureau of Statistics of China. http://www.stats.gov.cn/tjsj/ndsj/index.htm. VlSlted
on Mar. 21st, 2004. Modified by author.
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central regions. The disparity iﬁ regional .ﬁxed and mobile phoné penetration rates
reflects the unevenness in regional economic growth.

Figure 10 contrasts regional penetration rate growth versus economic growth
from 1998 to 2001.4 Despite the large regional disparity in penetration rates as
illustrated in Figure 9, the faﬁo of regional penetration rate growth versus economic
growth underlines a moderate disparity across regions. The western region had the
highest ratio in both fixed and mobile phone services at 1.8 and 6.1, respectively.
Meanwhile, the central and eastern regions were close to national averages in both fixed
and mobile phones. The comparison of different regional patterns indicates that regional
economic disparity has a strong. bearing on the difference of regional penetration rates.
Figure 11 highlights regional disparity in economic growth. Evidently, the eastern
region experienced the highest economic development, while western and central
regions only reached half that of the level of the eastern region. This disparity is
significant and has been widening substantially since 2000. As discussed above, levels
of economic development play an important role in improving penetration rates in
China. The positive correlation between telecommunications and economic

development must be considered in universal service policy.
3.1.3 Urban-Rural Imbalanced Telecommunications Development

Disparity of telecommunications development in urban-rural areas is also

evident. Figure 12 compares the urban-rural disparity in fixed phone penetration rates

% Due to the limitation in data sources, only 1998 and 2001 data are available. The growth rates are per
three year calculated from 1998 and 2001 data. /bid.
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from 1990 to 2003.°* A pervasive gap in penetration rates exists between urban and
rural fixed phones services, as well as in residential phones services. At the end of 2001,
urban and rural fixed phone penetration rates were 22 percent and 9 percent,

. respectively. Incidentally, urban and rural residential phone penetration.rates were 17
percent and 8 pefcent, respectivély. The gap in fixed phones penetration rates is larger
than that of residential phones partly due to urban areas’ stronger business function. As
well, Figure 12 presents a slight converging trend between urban and rural residential
phone penetration rates since 1998.

Figure 13 correlate.s the urban rural penetration rates versus economic growth
from 1990-2002. Since1994, rural penetration rates have grown faster than that of urban
areas in fixed phone services. The same trend was evident in residential phone services.
Two reasons can explain this situation: first the outcome of universal service policy and
secondly that penetration rates in some urban areas have reached high levels whereby
the potential for further growth is relatively low. Rural areas, however, have the
potential to improve penetration rates considerably. In summary, while the disparity
between penetration rates in urban and rural areas in fixed phone services remains high,

growth trends illustrate a narrowing of the gap between the two.
3.2 Telecommunications Deregulation

Deregulation of China’s telecommunications sector commenced in 1993. The
market structure has shifted away from China Telecom’s monopoly in all services
towards an increasing degree of competition. In fixed phone services, a low degree of

competition has opened up between China Telecom and China Netcom, both

8 Ibid.
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geographically monopolistic companies. In mobile phone services, China Mobile and
China Unicom compete with each other. Meanwhile, value added services has
witnessed the fullest extent of competition. However, World Economic Forum (2002)
rated China’s telecommunications sector as an insufficient competitive market, in terms
of providing servic»es with high quality, infrequent interruptions and low prices.éj5
Improving the efficiency and effectiveness of the competition is the next focus on the
deregulation.

Wauschkuhn (2000) and Guan (2003) have examined the process of
deregulation in China extensively. Figures 14 and 15 highlight the market structure
transformation précess in China. China Telecom formerly fell under the jurisdiction of
the MPT (Ministry of Posts and T_elecommunications).66 Until 1993, the company had
held a monopoly in all telecommunications markets and played the role as both a
regulator and a service pro.vider.67 As a consequence of the absence of competition, the
price-elasticity of demand to telecomrﬁunications services was very low. In 1993, this

situation came to an end when the market started opening up to competition.
3.2.1 1993-1998

China Unicom and Jitong were established in 1993 as competitors to China
Telecom.®® This signified the first step of deregulation towards competition in China’s
telecommunications industry. China Unicom was licensed to provide fixed phone

services in limited regions and mobile phone services. Jitong, however, did not focus on

% Dutta, et al. 2003: 285.
% Guan. (2003).

%7 Before 1993, the MPT was the monopolistic telecommunications participant in China.
68 .
Ibid.




-33.

basic telecommunications to end users. Instead, it focuses on satellite, microwave and
cable connection from huge data networks.*” Due the dual responsibility of China
Telecom, the company held a natural competitive advantage over China Unicom. As a
result, effective competition between these two companies failed to develop.
Technically, China Telecom continued to enjoy its position as a monopoly in the fixed
phone market. In 1994, China Telecom was disconnected from the MPT."
Consequently, the dual responsibility of China Telecom in the provision of
telecommunications services ended. The MPT became a single-function regulator and
China Telecom a service provider. This partly.released the competitive disadvantages of
China Unicom.

Other than China Telecom’s natural advantage in competition due to its dual
responsibilities, the market structure played an important role in competition in the
mobile phone market between China Telecom and China Unicom. This partly reflects
the historical experience of AT&T and independent companies in the early 1900s. As
demonstrated by Figure 15, from 1993 to 1998 China Telecom was a vertically
integrated company, occupying a monopoly in fixed phone service and a significant
portion of mobile phone services. Meanwhile, China Unicom concentrated wholly in the
mobile phone market. This asymmetric market structure resulted in a bottleneck in the
fixed phone services. As China Unicom has a negligible portion of inputs in
interconnection, China Telecom could easily foreclose China Unicom’s connection by
denying them access to the fixed phone network. This asymmetric market structure

placed China Unicom at a severe competitive disadvantage and decelerated its

% Ure. (1995)
7 Guan. (2003).
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expansion growth considerably. Only in 1999 when China Telecom’s vertically
integrated market position was broken up did the issue of interconnection between
China Telecom and China Unicom get resolved. This case enhances the understanding
of the trade-off between the market structure and interconnection in netwdrk expansion.
The market structure affects companies’ incentives and strategies to interconnect. The
outcome of interconnection does, on the other hand, influence companies’ competitive

advantages.
3.2.2 1999-2002

In 1998, the MPT was replaceci by the new Ministry of Information Industry. A
sﬁbsequent expansion of regulatory authority regime from post and telecommunications
grows to include information industry.”' In 1999, China Telecom’s vertical integration
in fixed and mobile phone markets was dismantled. As a result, Mobile phone, satellite
and paging services were separated from fixed phone services. Afterwards, China
Telecom concentrated on the provision éf ﬁxed phone service, with the newly
established China Mobile and China Satellite companies assuming control of mobile
phone and satellite services from China Telecom, respectively. Guoxing paging ‘service
from China Telecom merged into China Unicom. At this time, Guoxing Paging was
three times of the size of China Unicom.’? Evidently, the former asymmetric market
position of China Telecom and China Unicom was significant prior to 1999. Reforms in

1998 and 1999 established the market structure foundation for subsequent full

"' MII consisted of MPT, Ministry of Electric Industry (MEI), the network Division of the Ministry of
Broadcasting, Film and Television, and the regulatory authority scattered in other governmental
developments. Guan. 2003:23.

> Wauschkuhn (2000)
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competition in Clrina’s telecommunications industry.

In 1999, China Netcom was estabvlished and licensed to provide fixed phone
services. In the following year, China Railcom was founded and licensed to provide
fixed phone services along the railway lines. However by this time, China Netcom,
China Railcom and China Unicom have occupied a small share of the fixed phone A

market, with China Telecom continuing to-enjoy a monopoly status.
3.2.3 2002 up to the Present Time

In 2002, China Telecom was further broken up into two geo graphic‘ entities. The
first of these two was named China Telecom Groups, maintaining fixed phone business
in Southern provinces (21 provinces). The second entity merged into China Netcom and
held business in northern China (10 provinces). In addition, both companies were
licensed to provide services in each other’s service regions.

As aresult of the restructuring, the telecommunications industry is presented as
a ‘;5+1” model in Figure 14, with five basic telecommunications companies (marked as
*) and one satellite company (marked as #). In fixed phone services, four companies
compete with each other: China Telecom, China Netcom, China Railcom and China
Unicom. By the end of 2003, their corresponding market shares by customers are 62.7,
34.7, 2.5 and O percents, respectively.73 As highlighted, China Telecom and China
Netcom are substantially monopolistic in their designated regions, while China Railcom
and China Unicom hold a small portion of the market share. Although China Telecom

and China Netcom maintain dominant market positions in their geographic regions, the

3 ChinaNex Telecom Guide. Company Profile. http://www.chinanex.com/company/index.htm. Visited on
Mar.29th, 2004.
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horizontal break-up of China Telecom indicates the regulatory incentives to induce
competition in the fixed phone market.

In mobile phone services, China Mobile and China Unicom compete with each
other across the country. At ‘the end of 2003, their market shares by customers were
61.7 and 27.9 percents, respectively.”® China Telecom and Netcom entered the mobile
phone market with a small but increasing portion of market shares by providing local
mobﬂe services “Little Wizard”.” By the end of 2003, “Little Wizard” services have

had more than 10 percent of the mobile phone market.”®
3.2.4 Alternative Competitors

- Technological innovation has diminished the distinction among image, data and
voice transmission. This provides the potential to break up the boundaries of
broadcasting, information technology and telecommunications industries. As a
consequence, cross-industry entry has been facilitated. The convérgenc»e of information
technology and telecommunications industries has been processing smoothly. The
institutional convergence into the new Ministry of Information Industry in 1998
illustrates this reality. Telecommunications development has increasingly depended on
technologiéal innovations. For instance, IP telephony, has been broadly accepted and

- applied as a long distance solution in telephone services. As well, Electricity and

™ Ibid.

7 «Little Wizard” local mobile phone service is basically a more powerful cordless telephone service
based on fixed —line networks and can be used for local wireless communication and roaming services
between base stations. (Guan 2003: 31-32). Due to the lower service charge, China Telecom and Netcom
“Little Wizard” customers has reached more than 10 percent of total mobile phone subscribers by the end
of 2003. ChinaNex Telecom Guide. Company Profile. http://www.chinanex.com/company/index.htm.
Visited on Mar.29th, 2004.

76 ChinaNex Telecom Guide. Company Profile. http.//www.chinanex.com/company/index.htm. Visited on
Mar.29th, 2004. Modified by author.
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broadcasting industriesv are potential cross-industry competitors.

In conclusion, with the onset of deregulation since 1993, overall
telecommunications development in China has been significant. Of particular,
importance is regional and urban-rural gaps in telephone penetration rates. It is
imperative to improve penetration rates and alleviate these disparities. China’s
telecommunications industry has shifted from a monopoly towards a more competitive
market structure. In respohse the significance of the corresponding interconnection
across competing networks has risen. With the understanding of the evolution and
development of China’s teiecommunications industry, Chapter IV will investigate the

dynamics of network expansion approaches and their implications in China’s universal

service policy.
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Chapter IV - Universal Service Policy in China

The previous chapter examined the evolution and development of China’s
telecommunications industry. This chapter will discuss the operation and interaction of
‘network expahsion approaches in China and investigate their policy implications on the
provision of universal service in developing countries. Consequently, this chapter will
seek to answer two sets of questions:

1) What is the optimal market structure to maximize network

externalities in China? What is the interaction with other approaches?

2) What are the optimal ways to improve penetration rates? What is the

interaction with other approaches to maximize network externalities?

4.1 Market Structure

4.1.1 Feasibility of Competition in Telecommunication Markets

National income has a tendency to place constraints on the upper level of
penetration rates in developing countries. In addition to this income constraint (GDP per
capita) on the consumption of telecommunications services from the consumer side, a
shortage of supply often plays an important role in the existence of low penetration rates
in developing countries.

Due to economies of scale, the telecommunications industry was traditionally
considered as a natural monopoly. Huge sunk costs and capacity constraints are
generally the entry barriers to the industry. Technological development is creditéd for

reducing substantially the costs of network construction and operation. Within the

framework of a liberalized policy environment, a competitive market structure
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flourished in the telecommunications industry. Xu (2000) argues whether competition is
practical to improve penetration rates in China. This argument is‘in part supported by
examining the case of the United States. Before the break-up of AT&T in 1984, the
penetration rate was 46%. The achievement of this penetration rate was attributed to
AT&T’s positibn as a monopoly. However, this argument overlooks ‘;he competition
between AT&T and independent companies in the early 1900s, which is partly
responsible for the improvement of this penetration rate.”’ Due to the segmented “dual
service” market as previously discussed, independent companies focused their services
in rural areas, which built up initial network connection to high-cost areas of the
country.”® In response the penetration rates were improved significantly in this time
period. The contribution of the competition to increase penetration rate demonstrated
that competition is not necessarily impractical in improving penetrations rates.
Armstrong (1997)’s research on the exhaustion of economies of scale in the
telecommunications industry also criticizes the natural monopoly argument in network
expansion. His argument proposes that the extent to which a natural monopoly exists is
likely to be iimited when supply capacity has been exhausted. This is particularly
significant in developing countries, which are at lower economic and technological
development levels compared td their de{/eloped country counterparts. In the case of
China, an insufficient supply of telecommunication networks is one of the réasons for

low penetration levels. In 1999, 71 percent of fixed phone capacities were reached,

7 Mueller (1997)
78 Segmented “dual service” market was discussed previously in the originating of universal service
concept in Chapter [.
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while residential capacities occupies at 81 percent.”’ At the same time, ratios for
automatic and digital capacities were 100 and 99.90 percent, respectively. The capacity
ratios indicate the potential increase in fixed and residential phone lines, and tight
capacity in automatic and digital facilities. In 1999, total telecommunications
inve.stment in China reached US$ 19,100 millions. Consequently, investments per
person and per main line were US $15.1 and US§$ 176, respectively. These figures were
far lower than the world averages of $33 and $210, respectively. In retrospect, the
exhaustion of economies of scale may have occurred due to the capacity and investment
constraints of the former monopoly company, China Telecom. In this circumstance, a
competitive market strﬁcture rather than a monopoly is more efficient in the presence of
network expansion.

Critics of a competitive market structure in China’s telecommunications
industry often focus on the concerns over network duplication. Similar to other network
infrastructure industries, the telecommunications industry requires enormous sunk costs
in order to establish network infrastructure. Duplication of network facilities distorts
resource redistribution in society‘. As a result, avoiding duplicating facilities,
pérticularly the ﬁied costs of network systems has been an important element of the
natural-monopoly argument in fixed phone service regulatory reforms.® The
corresponding policy implication for regulators presents an entry barrier for competing
compénies.

The potential of interconnection among networks acts to circumvent this

obstacle. Mandatory interconnection among service providers uses existing network

7 Source of capacity and investment data: International Telecommunication Union (ITU). World
Telecommunication Indicators (2000/01). Geneva.
80 Spulber. 2002: 487.
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elements and competes without the duplicated construction. Furthermore, with rapid
technological innovation, competition can also be easily attained by cross-ihdustry entry
without duplication of networks. As previously discussed, potential competitors based
on existing networks through railway lines, electricity transmission lines and
broadcasting networks can enter the market an(i provide telecommunications service.
China Railway is a prime example. The company provides telecommunication services
along the railway using their preexisting .intbernal telecommunications networks. As
well, Cable TV networks, in principle, are capable to transmit telecommunications
signals through its broadcasting network infrastrucfure. However, the broadcasting
industry has traditionally fallen under strict control by the Chinese éentral government.
As a consequence, regulatdrs have few incentives to integrate these two industries.®'
Under the circumstances, the outlook of broadcésting netwo}rks’ entry into the
telecommunications sector remains obscure.

From the discussion above, duplication of network facilities is not a necessary
consequence of a competitive market structure. When economies of scale have been

exhausted, competition is to some extent more efficient than a monopoly. This'in turn

helps alleviate concerns over supply by monopoly companies.
4.1.2 Vertically Integrated Market Structure

As previously discussed, a vertically integrated market structure expands
networks Vertically and indirectly maximizes network externalities. From the

perspective of network externalities, a symmetrical market structure with vertical-

81 Guan. 2003: 33-39.
8 Ibid.
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integrated competition is most favorable.

As previouslyv illustrated, interconnection difficulties happened between both
AT&T and independent companies, and between China Telecom and China Unicom.
These difficulties originated from the existence of a vertically asymmetric market
structure. In a two-way interconnection, the integrated party provides both direct
services for end users and the intermediate services for the other party to reach the end
users.® Figure 16 illustrated this situation. China Telecom provides direct services for
their user C to reach. user A and intermediate services in B-A period for China Unicom
user D to reach user A. As demonstrated, China Telecom has more inputs in this
interconnection, attributing to their compeﬁtive advantages over China Unicom.
Consequently, China Telecom would be in position to refuse interconnection or increase
the interconnecting fee in order to squeeze China Unicom’s market share and profits.
The;efore a verticaily asymmetric market structure harms the interconnection outcome
and limits network externalities.

The vertical break-up of China Telecom in 1999 eliminated ‘the vertically
asymmetric market structure. Current competition is segmented into different services,
as previously highlighted in Figure 15. In principle, China Unicom is the only fully
licensed company in both fixed and mobile phone services. However, its share of the
fixed phone market is neglected.®* The current relatively asymmetric market framework
is favorable for interconnection. However, from the point of view of maximizing
network externalities vertically, the current market structure is less desirable. The

vertically segmented structure limits the benefits from complementary

# Domon and Ota. (2001). A
% The market shares of fixed phone service providers are shown in Chapter III.
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telecommunications services. Therefore, symmetrically vertical-integrated competition
is recommended. The resulting implication for China is to fully license
telecommunications companies in both ﬁ)ged and mobile phone services, rather than the
segmentation in services. The corresponding symmetrically vertical-integrated
competition will maximize the benefits from interconnection and complementary

Services.

4.2 Improving Penetration Rates

4.2.1 Implicit and Explicit Mechanisms

In order to fulfill the objectives of increasing penetration rates, ubiquity and
uniform pricing are applied in China. Traditionally these were financed by an implicit
crdss-subsidy system, operated internally by China Telecom through its monopolibstic
market position. Regardless of the onset of deregulation in the industry from 1993 until
2002, China Telecom remained the only incumbent service provider. Open access
introduced competition in “profitable” services, i.e., mobile and long distarice services.
With a distorted pricing system in place, competitors eroded China Telecom’s market
shares in “profitable” services signiﬁcant.ly. Consequently, the financing sources of
cross subsidies were threatened. The abolishment of the initial connection fee in 2001
further erodes the maintenance of cross subsidizing. In 1999, the initial connection fee
was US$ 226, the 6th most expensive connection fee in the world.?’ This fee
represented an important cbomponent of the funding basis for the implicit cross subsidy
system. The combination of competition in “profitable” services and the elimination of

initial connection fee induced insufficient financing sources to fund and allocate

¥ ITU. World Telecommunication Indicators (2000/01 ). Geneva
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resources for universal service obligations in China. Subsequently, the viability of
’maintaining the implicit cross-subsidy system fell sharply. Since China’s accession to
the WTO in 2001, foreign investments have gradually entered into both basic and
enhanced telecommunications services. This will amplify the negative impact of “cream
skimming” in profitable services and intensify the asymmetric burden (universal service
obligations) for incumbent service providers.®

From the discussion above, implicit funding and allocating mechanisms have
distorted the price system and spawned inefficient market outcome in China. Under
insufficient subsidies, uneven development of telecommunications has become more
significant with the fear of some consumers facing exclusion from networks.
Consequently, in the current competitive market structure, an implicit cross subsidy
system has been unable to fulfill the objectives of improving penetration rates. A
competitive market structure sti.mulates étransparent pficing system and competitive-
neutral funding and allocating mechanisms to improve penetration rates. The accession
to WTO further enforces these requirements.

WTO basic telecommunications agreement on universal service states:

“Any Member has fhe right to define the kind of universal service obligation it
wishes to maintain. Such obligations will not be regarded as anti-competitive per se,
provided they are administered in a transparent, non-discriminat'ory and competitively
neutral manner and are not more burdensome than necessary for the kind of universal

service defined by the Member.”®’

%6 In 2002, China Telecom geographically broke up. China Telecom and China Netcom became the
incumbent service providers for universal service obligations in southern and northern China, respectively.
%7 World Trade Organization. “Negotiating Group on Basic Telecommunications” (April 24, 1996) '
Available at http:/fwww.wito.org/english/news_e/pres97 e/refpap-e.htm. Visited on Mar. 27th, 2004.
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In 2001, China anﬁounced that it wéuld establish a system of Universal Service
Funds (USFs). This represents an explicit system to fulfill universal service obligatioﬁs,
constituting a milestone in Chiné’s telecommunications reform agenda. Further
regulation on the application of this policy has yet been revealed.

Based on other countries’ experience, Universal Service Funds are collected
from taxation on targeted telecommunications revenues. The amount of this subsidy
depends on the varying costs to provide services to high-cost areas and low income
customers. Tax-based explicit funding and allocating mechanisms are more
competitively neutral and traﬁsparen_t in cost-oriented pricing, thus more sustainable

under a competitive market structure.
4.2.2  Allocation and Administration Costs

The efficiency and effectiveness of tax-based explicit mechanisms depend in
part upon the allocation and administration costs in the collection and distribﬁtion
process. In developing countries, corruption and inefficient auditing practices often
exacerbates allocation and administration costs of e.xplicit funding and allocating
mechanisms very high. Under China’s inefficient tax systems, applying a direct tax
system to finance universal service is both socially and economically costly. Gasmi et a/
(2000) argue that in this circumstance, implicit cross-subsidies may be more attractive
than explicit taxation to finance and allocate subsidies in developing countries.® -
However, as previously di;cussed, the incumbent service providers China Telecom and

China Netcom have been unable to finance cross-subsidies due to cream skimming

under a competitive market structure. The asymmetric burdens on the two companies to

8 Gasmi et al 2000; Laffont, 2000
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improve penetration rates for high-cost areas and low income consumers have
considerably disadvantaged their competiti§n with non-incumbent service providers. An
implicit cross subsidy system distorts the pricing system and the market structure, thus
rendering it unsustainable in the presence of growing competition. As a consequence,
the efficiency loss from high administration and allocation costs arising from an explicit
direct tax mechanism must be carefully reviewed in China. The application of such a
mechanism should be éombined with reforms on raising the efficiency of the general tax

and auditing system.
4.2.3 Low Income Programs

High cost area and low income consumers are two target groups in improving
penetration rates. Regardless of the consideration for differentiated costs in providing
service, low income programs prioritize “affordability”, with attention on income
redistribution. However universal service policy is not designed as an income transfer
program, but rather its goal is to maximize network externalities through improved
penetration rates. Allowing individuals to join and remain in the telecommunications
network is the optimal outcome. Low income programs often include discounted initial
interconnection fees and monthly charges.®” The funds necessary to subsidize the
programs are derived from Universal Service Funds. Low income consumers are
located in both high-cost (rural) and low cost (urban) areas. Unfortunately, cost-based
cross subsidies have the paradox effect of making low income customers in low-cost

areas worse off, while high income customers in high-cost areas better off. As prices

% Federal Communications Commission. The FCC’s Universal Service Program for Low-Income
Consumers. Available at http.//www.fec.gov/cgb/consumerfacts/lowincome. html. Visited on Mar.28th,
2004. :
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rise in low-cost areas, the disadvantaged low income customers in these areas are likely
to leave the networks. In response, the original objective of subsidies is distorted.
Rosston (2000) finds that targeted programs are cheaper and perform better than cost-
based rules that pay a subsidy to all consumers in a given area, regardless of their
individual needs. To improve penetration rates, funding and allocating mechanisms are
preferred as a combination of explicit subsidies for high cost area customers and target
programs for low income groups.

Currently, there no'targeted programs for low income groups exist in China.
Economic reform and development have led to the abandonment of traditional income
redistribution systems. Effective income redistribution and a welfare system to prevent
income disparity have yet been established.”® As a result, it is imperative to apply low
income programs to assist disadvantaged groups in connecting to and remaining in

telecommunications networks.

* Démurger (2001)
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Chapter V - Conclusion

The economic rationale of universal service policy in the telecommunications
industry is based on network externalities. Network externalities are the benefits of all
consumers in the network derived from network expansion. Rather than focus solely on
improving penetraﬁon rates, this paper has expanded the extent of the current concept of
universal service policy while emphasizing on the outcome of network expansion.
Imprerment of penetration rates, the market structure and interconnection are three
main approaches to expanding networks in the telecommunications industry. The
dynamics of these approaches determines the effects of network expansion and the
outcome of universal service policy.

Ubiquity and uniform pricing are often applied in the pursuit of improving
penetration rates. This averaging price system and its supporting funding and allocating
mechanisms mask cost differences and consumer preferences, thereby distorting the
cost-oriented pricing system. As a consequence, the market structure is subsequently
distorted. In a competitive market structure, cream skimming and inefficient market
entry are induced due to the distorted pricing. In this paper, the efficiency and
effectiveness of implicit and explicit funding and allocating mechanisms has been
investigated. Both result in a welfare loss due to the distortion of prices. An implicit
subsidy system subsidizes through internal cross subsidies charging above-cost for
“profitable” services to subsidize discounted “unprofitable” services. On the other hand,

an explicit mechanism implies direct taxation on targeted telecommunications revenues,

based on a forward-looking cost estimate for universal service obligations. The latter is
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superior over the former, providing greater transparency in pricing and more
competitivé neutrality. Consequently, an explicit mechanism is more sustainable and
favorable to improving penetration rates in a competitive market structure.

The most contentious issue facing network expansion is the trade-off between
improving penetration rates and the market structure. Improving penetration rates
distorts both the price system and the market structure. A competitive market structure,
on the other hand, requires transparency in cost-oriented pricing and competitively
neutral funding and allocating mechanisms to improve penetration rates. The underlying
element in this relationship is the distorted pricing system and the supporfing funding
and aliocating mechanisms. As well, the trade-off between improving penetration rates
and interconnection concentrates on pricing. Ubiquity and uniform price constraints
compliéate access pricing in interconnection. Interconnection pricing on other hand, has
a significant effect on the pricing system.

Current universal service policy often neglects the roles of vertically integrated
market structure and interconnection on network expansion. This mode of market
structure expands the network vertically through complementary goods and services.
Concurrently, interconnection is responsible for linking different networks into unified
networks. Ultimately, the interaction between these two approaches affects the outcome
of network expansion. A vertically asymmetric market structure damages the incentives
of the integrated company to interconnect. The interconnection outcome, on the other
hand, determines the competitive advantages of the interconnecting companies in the
market. |

Universal service is a dynamic concept. Under the current national and

\
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international economic, political and technological environments, China’s universal
service policy is extrémely complicated. Applying the understanding of the dynamics of
the network expansion approaches in China’s telecommunications industry, uncovers

two major policy implications.
5.1 Market structure

Among the degrees of competition, asymmetrically vertical-integrated
competition is recommended in China’s telecommunications industry. Competition is a
feasible and more efficient market structure over a monopoly in maximizing network
externalities. Aside from traditional market entry, cross-industry entries from railway
lines, electrical power lines and broadcasting networks will alleviate capacity and
investment burdens While avoiding network duplication. A vertically integrated market
structure, with fully licensed companies in the basic telecommunications market,
maximizes network externalities through complementary goods and services. ’fhe
culmination of rapid technological innovation has spawned a greater amount of service
options. In response, economieé of scope in different services have increased in
significance. Consequently, fully licensed competing companies are in favorable
positions to maximize network externalities in China. Furthermdre, a symmetric
competitiveé market structure ensures the outcome of interconnection while expanding

the networks.

5.2 Practice of Improving Penetration Rates

In a competitive market structure, explicit funding and allocating mechanisms to
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improve penetration rates are desirable to improve penetration rates. Nevertheless in
developing countries,. édministration and allocation costs behind a direct tax system can
be extremely costly and therefore its efficiency loss should be carefully monitored. The
pré'ference for an explicit direct tax mechanism is combined with reforms in both the
taxation and auditing systems.

From the dynémics of network expansion approaches, it is evident that universal
service policy is not a single policy. It interacts with other telecommunications policies,
such as the market structure and interconnection. Regulators must simultaneously
consider all related policies in order to evaluate and target specific policy objectives.

- Moreover, universal service policy harbdurs inherent social and political implications in
income redistribution and regional planning. Economic growth is recognized as playing
a substantial role in the levels of penetration rates. Consequently, extensive

consideration of telecommunications policy along with national development objectives

is necessary to achieve a comprehensive understanding of the policy outcomes.

>
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‘Figure 1: Telecommunications Market Overview
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Figure 2: Demand Curve with Network Externalities
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Figure 3: Optimal Network Size
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Figure 4: Dynamics of Network Expansion Approaches
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Figure 5: Interconnection and Market Structure
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Figure 7 : Penetration Rates Growth vs. Economic Growth, China, 1990-2002

45
_ l~43\‘-u\./\4.3

40 0 \

35 . : v

3.0

¥\

25
/ . Internet Penetration Rates
C k22 Mobile Phone

Penetration Rates

Ratio [Penetration Growth/GDP Per Capita Growth]

20 . 1.76
15 : Fixed Phone 14 ]
\"‘14\‘_1_3__1;;\ Penetration Rates 14
-2 +-3-2 2 *+2 - R - ﬁ\’_ﬁ_,_.41.2
1.0 . 11 -
Public Phone\‘ 0.8
Penetration Rates
0.5
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
—e— Fixed Phone Penetration Rates —— Mobile Phone Penetration Rates

—a&— Public Phone Penetration Rates —=— Internet Penetration Rates



APPENDIX:

Figure 8: Telecommunications Service Penetration Rates, China, 1990-2003
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Figure 13: Urban Rural Disparity [Penetration Rates Growth vs. Economic Growth],
China, 1990-2002
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Figure 15: Transformation of Market Structure in China
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Figure 16: Interconnection in China
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