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Introduction

USOs concern a social objective enforced by governments - normally through incumbent
operators - that aims to ensure that basic services carried through the fixed lines network are
accessible by all society members at uniform prices and quality levels.

Policy makers have been applying different policy measures in their attempt to induce
accessibility to the fixed voice network:

» opening the market to competition; privatising state-owned operators; and instituting a
national regulatory authority (NRA).

» empirical studies have produced varied results
New Institutional Economics literature (e.g. Henisz and Zelner, 2001; Levy and Spiller, 1996)
 Quality of institutional endowments induces fixed line penetration
» Limited empirical research, mainly case study analysis
Growth in mobile
« Empirical studies report either complementarity or substitution
* No consideration of sector policies

A holistic approach — incorporation of economy size in analysis (Symeou, 2009)



Literature Review and Hypotheses Development
The general characteristics of smallness

Categorizing countries into small and large size (Selwyn, 1980)
» understanding specific country problems;
» forecasting social or economic trends in a country;
« and in shedding light on appropriate policies for particular countries.
No specific line of distinction between a small from a large economy
» Population the most commonly used measure (Spiller and Cardilli, 1997; Gal, 2003)

« Combination of measures of size such as population dispersion, land area, GDP, and
degree of openness to trade (Briguglio and Buttigieg, 2004; Armstrong and Read, 1998).

The present study shares the classification of Jalan (1982):
 Index value = (100/3)*(P/Pmax +A/Amax + Y/Ymax). P,, A,, and Y,
« Economic, demographic, and geographical measures on data for 2004

e maximum population 9.2 million (Guinea), a maximum GDP of US $86.17 billion
(Singapore), and a maximum arable area of 19.3 thousand km?2 (Central African Republic).



Literature Review and Hypotheses Development
The general characteristics of smallness

Firms produce at a large portion of demand to achieve economies of scale (Scherer et al., 1975)
The number of MES firms that many markets can support is much smaller (Jalan, 1982).
Firms are more likely to face inefficiencies (Winters, 2005).
» Affected by limited labour force that restricts differentiation (Castello and Ozawa, 1999) and
« Small capacity of natural resources.
Weak appeal to foreign financial and social investment.
Not all about limitations

» Closely integrated societies depicted by strong networks of personal relationships (Castello
and Ozawa, 1999).

* Openness to international trade - long-term growth benefits (Easterly and Kraay, 2000)
» Exposed to international competition (Maskell et al., 1998).
» More adaptive to change and administration (Wint, 2003)

Social goals in small economies should be given little weight in competition policy (Gal, 2003)



Literature Review and Hypotheses Development
USOs and alternative technologies

Universal service aims to establish the right of a consumer to connect to the
telecommunications network at a price that does not exclude significant consumer groups

Requires a new definition (Hudson, 2001)
» The changing nature of the services available through the telecoms networks
« The ambiguous delineation of what is considered as “basic service”
« Should have a set of moving targets.
- goals should be stated not in terms of a specific technology or service provider
- Advanced services are currently interpreted as Internet access
Convergence blurs market boundaries, poses challenges for USOs (Xavier and Ypsilanti, 2007)

« The PSTN that has supported voice and data transmission is being replaced by IP-enabled
next generation networks (NGN) that deliver video, telephony, and triple-play services.

» Concerns whether existing USOs can be fulfilled in an NGN environment, in terms of
availability, affordability, accessibility, quality, and reliability of service.

 NGN services are apt to jeopardise revenue emanating from PSTN voice services

» Cross-subsidisation from profitable areas to support USOs increasingly unsustainable



Literature Review and Hypotheses Development
USOs and alternative technologies

Development of mobile telephony

» Offers developing countries the option to leapfrog existing fixed networks and gain access
to communications that they previously could not (Banerjee and Ros, 2004a).

The relationship between fixed voice and mobile telephony might play a critical role in a possible
redefinition of existing fixed voice USOs (Hamilton, 2003; Rodini et al., 2002; Taubman and
Vagliasindi, 2005)

« Complementary relationship in developed economies
» Substitutes in developing economies
« Empirical research does not provide concrete support (Barros and Cadima, 2000).

Implicit assumption - fixed voice and mobile telephony exhibit a linear positive or negative
relationship

Large economies: longer parallel development of the two technologies
Smaller economies: less inclined to expand service in the rural — promote mobile (cheaper)

H1: Fixed voice and mobile telephony exhibit a positive relationship that is persistent in large
economies in contrast to small economies.




Literature Review and Hypotheses Development
The effects of competition on USOs

Conflicting expectations about the effect of competition on USOs

« Competition drives universal service providers to acquire more efficient technologies;
increase capital productivity; and minimize their costs of provision (Armstrong, 2001).

* Negative effect of competition on telephone density (Barros and Seabra, 1999).
- Abolition of cross-subsidies that is expected to come with liberalisation.
- Competition destroys cross-subsidies (Gasmi et al., 2000).
- Spillover effects from competition in mobile - cross-platform competition (Symeou, 2009)
In small economies, the role of the universal service provider is more challenging.

H2: Competition has a negative effect on universal service both in small economies and large
economies



Literature Review and Hypotheses Development
The effects of privatisation on USOs

Rationales supporting privatisation of state-owned enterprises:

» A measure to alleviate national debt, or as a signal to international investors that the country
has created an environment conducive to investment (Wellenius and Stern, 1994).

* A measure for improvement of telecommunications efficiency expected to induce discernible
Increase in economic growth (Saunders et al., 1994; Thompson Jr. and Garbacz, 2007)

Rationales against the privatisation:
» Telecommunications too important for national security and defence
 Politicians monitor unpopular increases in the tariffs.
» Foreign investors face disincentives to invest in public utilities (Gutiérrez and Berg, 2000).

» Shareholders less inclined to increase teledensity unless it is profitable or mandated by
concessions, in contrast to state-owned (Ros and Banerjee, 2000)

Empirical studies: privatisation has positive effect on USOs (Li and Xu, 2004; Gutiérrez, 2003)
Small economies and investment
» (Bergeijk et al., 1999; Castello and Ozawa, 1999; Wint, 2003).

H3: Privatisation has a positive effect on universal service both in small and large economies




Literature Review and Hypotheses Development
The effects of regulatory authority and institutional endowments on USOs

NIE literature: effective implementation of competition and privatisation requires strong political
and social foundations (Henisz and Zelner, 2001; Levy and Spiller, 1996; North, 2005)

Exploiting the full potential of competition and privatisation might be unfeasible if institutional and
regulatory governance foundations inadequately support regulatory flexibility.

A regulatory institution protected from political influences reduces investors’ risks and increases
their confidence in a nation’s governance (Wallsten, 2001).

For small economies:

* Institutions are important in the implementation of successful policy considering their
handicap in attracting foreign investment (Winters, 2005).

« Economies with political and social stability perform substantially better (Wint, 2003).

H4: Higher quality institutional endowments have a positive effect on universal service both in
small and large economies



Research Methodology
Data and variable description

The paper concentrates on the network aspect (mainlines per 100 inhabitants in logs)

» Gutierrez and Berg (2000); Jha and Majumdar (1999); Wallsten (2001); Hamilton (2003)
Data sources:

* ITU’s World Telecommunication/ICT Indicators Database 2006

» ITU’s World Telecommunication Regulatory Database

» United Nations’ Human Development Report

« World Bank’s World Development Indicators of 2005

» 126 economies, 71 small economies, for 1980-2004.
Two variables derived from the size index:

* smallness_cont - the index itself as a continuous variable;

« smallness_cont_sq - its square variable



Research Methodology
Data and variable description

Mobile telephony development - cellular subscribers per 100 inhabitants (in logs)
* Mobile as regressor:
- Gutierrez and Berg (2000); Hamilton (2003)
* Mobile as regressant
- Gruber (2001), Gruber and Verboven (2001), Jang et al. (2005)
* Likelihood for simultaneous determination of the two variables
Quiality of institutional endowments

 polconlll developed by Henisz (2002)
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Research Methodology
Data and variable description

Competition effects on USOs (Barros and Seabra, 1999; Ros, 1999)
* lib_fixed - market of fixed voice open to competition (takes 1, otherwise 0)
* lib_mobile - mobile telephony open to competition (takes 1, otherwise 0)
Change in the ownership of the incumbent provider (Wallsten, 2001)

 privatisation — takes 1 when the incumbent has offered private participation in its operations
and 0 when otherwise

Establishment of a regulator (Wallsten, 2001; Li and Xu, 2004)
* nra - takes a value of 1 when the economy has established a NRA and 0 when otherwise.
Assumption that competition and privatisation variables are endogenous

e Gutiérrez (2003) and Li and Xu (2004) follow an instrumental variable approach to correct
possible endogeneity effects

» This paper follows a similar approach.
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Research Methodology
Data and variable description

A number of control variables:

» Percentage of population living in urban areas (urban)

Unemployment percentage (unemployment)

Total investment in telecommunications in PPP prices (investment)

GDP per capita in PPP prices (gdp)

Openness of the economy (openness) — from Pennsylvania World Tables 6.2

Time trend (t)
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Research Methodology

Econometric analysis and hypothesis testing
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Research Methodology
Econometric analysis and hypothesis testing

Endogeneity in policy variables - corrective treatment, i.e. Ros (1999) and Gutiérrez (2003)
» competition, privatisation, and nra assumed to be endogenous.
A logit model is run to analyse the discrete choice of whether these policies take place or not

* The predicted probabilities are then interacted with the observed dummy variables and used
as instruments in the second stage estimation process.
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Research Methodology
Econometric analysis and hypothesis testing
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Research Methodology
Econometric analysis and hypothesis testing

The main differences between the non-instrumented and the instrumented specification
« Competition in fixed voice becomes negative and statistically insignificant
« The Standard Errors get larger.

- The asymptotic variance of the IV estimator is always larger than that of the OLS
estimator Wooldridge (2002).

- Some previously statistically significant relationships become insignificant.
Overall impression:

» Sectoral policy, the quality of institutional endowments and economy size, when controlling
for other environmental effects, play a substantial role in the attainment of USOs

What about the role of mobile telephony?

16



Research Methodology
Econometric analysis and hypothesis testing
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Research Methodology
Econometric analysis and hypothesis testing

Inclusion of mobile telephony effects alters almost all relationships
» Effect of mobile teledensity on USOs is statistically significant for both groups of economies.
* The model benefits statistically from the addition of mobile telephony effects.
» No conclusions before we account for the endogeneity of mobile telephony
Number of 2"d Generation GSM and CDMA licenses issued by governments each year
» Unlikely to be determined by factors that have an influence on fixed voice
* They are omitted from the model.
Generalisation of the 2SLS estimator, the GMM estimator:
* Produces consistent and efficient estimates in the presence of non i.i.d. errors.
» Generates heteroskedasticity and autocorrelation robust Newey-West standard errors

» Efficient use of information where IVs are more than endogenous variables (Baum, 2006).
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Research Methodology

Econometric analysis and hypothesis testing
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Research Methodology
Econometric analysis and hypothesis testing

For large economies:

« Competition in mobile and privatisation have positive effect but statistically insignificant

« Competition in fixed voice and the NRA have negative effect and statistically significant
For small economies:

» Relationships of policies with USOs are exactly the opposite and statistically insignificant.

» Policy factors do not seem to play any important role in the level of fixed teledensity.

Quiality of institutional endowments plays the most important role for both groups of economies.

20



Research Methodology
Econometric analysis and hypothesis testing

Economy size and USOs manifest an inverted u-shaped relationship for both groups
» Positive coefficient of smallness_cont and
* Negative coefficient of smallness_cont_sq.
» For large economies the turning point is close to the size of China, India and USA.

- Economies at the extremes are likely to encounter a lower penetration in fixed voice due
to their largeness.

» For small economies, the turning point is close to the size of Slovakia, Croatia.

- Fixed teledensity is more sensitive to smallness and small economies are more likely to
switch to alternative technologies.

Mobile telephony
» Positive relationship with fixed teledensity in large economies
* Inverted u-shaped relationship with fixed teledensity in small economies
- Positive coefficients of mobile and the negative coefficients of mobile sq.

- The turning point is located at 64% penetration rate in mobile telephony.
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Concluding Remarks

Two important challenges to the concept of USOs and by extension to policy makers.

1. The turning point indicates that consumers have started perceiving mobile telephony as a
superior means of communication to fixed voice.

Mobile telephony’s increasing penetration suggests
* It replaces existing fixed voice subscriptions
« It expands accessibility to communications services via a superlative platform.

* Increasing penetration might suggest that mobile telephony satisfies more effectively the
universal service objectives originally targeted via fixed voice.

Fixed voice is not obsolete

The obligations to carriers responsible for USOs need to be adjusted to account for new
technological developments.

As long as mobile telephony and fixed voice are complementary, fixed voice providers could
carry most of the USOs burden whilst mobile providers could contribute financially.

When the relationship turns into substitution, the burden can shift towards mobile providers.

22



2. The second challenge to the concept of USOs is posed by economy size
USOs in large economies can be more appropriately attained by fixed voice providers.

Instead, the occurrence of a turning point in small economies implies that redistributing USOs
between fixed voice and mobile providers will be more appropriate to the situation.
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Thank Youl!
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Research Methodology
Data and variable description

Larpe economies Small econonmes
Variable Mean St. Dev. Min Max Mean St. Dev. Min Max
fixed**# 19.87 2131 0.04 7274 16.06 17.20 0.13 8698
mobile*## 10.86 2141 Q.00 114.14 T.36 16.26 0.00 119.38
polconma**#* 033 021 0.00 0.71 024 022 000 063
openness* ¥ 66.30 3901 4.83 33533 11032 5422 1629 39264
urban*** 54.50 2343 8.90 100 5338 2642 630 100
mvestment 51.19 69.23 Q.05 568.69 4908 90.21 0.00 1366.58
uncmployment*** 7 95 4.65 0.6 312 11.07 712 0.6 4135
odp 5917.80 892457 71.26 3905084 584842 928542 50.17 7579023
Noile:

Here, fixed awd mobhile are expressed in penefration 1ates.

*+ Nenotes a statistically sipnificant difference in the means at the 0.01 level of sisnificance
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Outline
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Research Methodology
Econometric analysis and hypothesis testing

Initially, the model is estimated based on the assumption that the policy variables are
exogenous. In subsequent stages, this important assumption is relaxed.

Initial models involve only the impact of policy and institutional endowments on USOs omitting
the effect of mobile telephony.

Hausman test to discriminate between the FE or RE

* Newey-West standard (robust to heteroskedasticity)
The relationships between focal variables and USOs are the same across the two groups.
Economy size is positively related to USOs until a certain size.

e There is a turning point in the relationship.
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