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ABSTRACT 

This thesis discusses the role of sector-specific regulators in the rapidly changing 
telecommunications industry. In particular, it studies the access pricing policy which 
provides the optimal balance between static and dynamic efficiency that better reflects 
the changing regulatory goals in a highly variable economic and technological 
environment. Static efficiency concerns the maximization of social welfare by 
intensifying the competition for providing differentiated services (service-based 
competition), whereas dynamic efficiency concerns the maximization of social welfare 
by incentivizing investments in competitive infrastructures (facilities-based competition). 
It is thus obvious that the role of regulators is to facilitate the gradual transition from 
static to dynamic efficiency by influencing the investment and competition outcomes 
through the regulation of the access price. Therefore, there is an interplay between 
regulatory policy and technological development which leads to rapidly changing market 
structures and industry performance. 

The first significant regulatory intervention concerns the migration from a state 
monopoly market to a competitive telecommunications industry which mostly took place 
in 1990s. Obviously, the goal of regulators was to facilitate entry by alternative 
operators in order to achieve static efficiency. The second substantial transition towards 
dynamic efficiency is related to the current regulatory goal of promoting the migration 
from service-based competition over the legacy copper access networks to service-
based competition over the so-called fibre-based Next Generation Access (NGA) 
networks. This goal aims at providing significant investment incentives without distorting 
the subsequent competition outcomes, and hence, is related to the common trade-off 
between static and dynamic efficiency. Facilities-based competition is expected to 
resolve such trade-off, which implies that the future regulatory goal concerns the 
migration from service-based to facilities-based competition over NGA networks. The 
aim of this thesis is to model the regulatory intervention in order to derive the access 
pricing policy that achieves the efficiency goals of each migration phase.  

The first chapter of this thesis discusses the background of the past, the present and 
the future state of telecommunications markets and regulation. In particular, it presents 
the economic and technical reasons that necessitate each migration and describes the 
respective regulatory goal in terms of efficiency implications. It is obvious that each 
migration requires a specific access pricing policy in order to achieve the optimal 
balance between static and dynamic efficiency. The three following chapters discuss 
the optimal access pricing policy that achieves the past, the current and the future 
regulatory goals, respectively.  

In particular, the second chapter discusses the optimal access pricing policy that aims 
at promoting static efficiency by facilitating the migration from a state monopoly market 
to a competitive telecommunications industry. In this context, this chapter extensively 
reviews the contributed article studying the access conditions under which an entrantôs 
decision to purchase an essential access input from the incumbent or to make the 
access input itself achieves static efficiency.  

The third chapter discusses the regulatory goal of encouraging investments in NGA 
networks without distorting the subsequent competition outcomes in order to facilitate 
the migration from service-based competition over copper access networks to service-
based competition over NGA networks. In this context, this chapter also extensively 
reviews the contributed articles studying: (i) the impact of regulatory uncertainty on an 
incumbentôs incentives to undertake the socially optimal NGA investment level; (ii) the 
impact of geographic price discrimination on a monopolistôs incentives to invest in 



welfare-enhancing NGA investments; and (iii) a monopolistôs incentives to undertake 
the socially optimal geographically differentiated NGA deployment.   

The fourth chapter discusses the regulatory policy which aims at promoting dynamic 
efficiency by facilitating the migration from service-based to facilities-based competition 
over NGA networks. In this context, an innovative approach, which is based on the 
basic principles governing a Credit Default Swap (CDS), is proposed to provide an 
effective migration path towards facilities-based competition over NGA networks. 

The last chapter of this thesis concludes the main policy implications drawn from the 
discussion about the past, the present and the future state of telecommunications 
markets and regulation, summarizes the derived research results of the contributed 
research articles and proposes directions for future research. 

 

 

SUBJECT AREA: Telecommunications economics and regulation  

KEYWORDS: access regulation, dynamic efficiency, investment incentives, next 
generation access (NGA) networks, static efficiency 



 

ɄȺɅȽȿȼɊȼ 

ȼ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ ɛŮɚŮŰɎ Űɞ ɟɧɚɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ůŮ ɛɑŬ 
ůɡɜŮɢɩɠ ɛŮŰŬɓŬɚɚɧɛŮɜɖ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɐ ŬɔɞɟɎ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɖ ˊŬɟɞɨůŬ 
ŭɘŬŰɟɘɓɐ ɛŮɚŮŰɎ Űɖ ɟɡɗɛɘɕɧɛŮɜɖ ŰɘɛɞɚɞɔɘŬəɐ ˊɞɚɘŰɘəɐ ˊɟɧůɓŬůɖɠ ůŰɞɜ Űɞˊɘəɧ ɓɟɧɢɞ 
ˊɞɡ ɞŭɖɔŮɑ ůŰɖ ɓɏɚŰɘůŰɖ ŬɜŬɚɞɔɑŬ ɛŮŰŬɝɨ ůŰŬŰɘəɐɠ əŬɘ ŭɡɜŬɛɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ, ɖ 
ɞˊɞɑŬ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ ɛŮ Űɞɜ ˊɚɏɞɜ ɘəŬɜɞˊɞɘɖŰɘəɧ Űɟɧˊɞ Űɞɜ ŮəɎůŰɞŰŮ ůŰɧɢɞ Űɤɜ 
ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ůŮ ɏɜŬ ŮɡɛŮŰɎɓɚɖŰɞ ɞɘəɞɜɞɛɘəɧ əŬɘ ŰŮɢɜɞɚɞɔɘəɧ ˊŮɟɘɓɎɚɚɞɜ. ȼ 
ůŰŬŰɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ əɞɘɜɤɜɘəɐɠ ŮɡɖɛŮɟɑŬɠ ɛɏůɤ 
Űɖɠ ŮɜŰŬŰɘəɞˊɞɑɖůɖɠ Űɞɡ Ůˊɘˊɏŭɞɡ Űɞɡ ŬɜŰŬɔɤɜɘůɛɞɨ ɔɘŬ ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ 
ɡˊɖɟŮůɘɩɜ, Ůɜɩ ɖ ŭɡɜŬɛɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ 
əɞɘɜɤɜɘəɐɠ ŮɡɖɛŮɟɑŬɠ ɛɏůɤ Űɖɠ ˊɟɞɩɗɖůɖɠ Űɞɡ ŬɜŰŬɔɤɜɘůɛɞɨ ɔɘŬ ŮˊŮɜŭɨůŮɘɠ ůŮ 
ŬɜŰŬɔɤɜɘůŰɘəɏɠ ɡˊɞŭɞɛɏɠ. ȺɑɜŬɘ űŬɜŮɟɧ ɧŰɘ ɞ ɟɧɚɞɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ŮɑɜŬɘ ɜŬ 
ŭɘŮɡəɞɚɨɜɞɡɜ Űɖ ůŰŬŭɘŬəɐ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɖ ůŰŬŰɘəɐ ůŰɖ ŭɡɜŬɛɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ 
ŮˊɖɟŮɎɕɞɜŰŬɠ ŰŬ ŮˊɑˊŮŭŬ ŮˊŮɜŭɨůŮɤɜ əŬɘ ŬɜŰŬɔɤɜɘůɛɞɨ ɛɏůɤ Űɖɠ ɟɨɗɛɘůɖɠ Űɖɠ Űɘɛɐɠ 
ɟ́ɧůɓŬůɖɠ. Ⱥˊɞɛɏɜɤɠ, ɡˊɎɟɢŮɘ ɛɘŬ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮŰŬɝɨ Űɖɠ ɟɡɗɛɘůŰɘəɐɠ ˊɞɚɘŰɘəɐɠ 
əŬɘ Űɖɠ ŰŮɢɜɞɚɞɔɘəɐɠ ŬɜɎˊŰɡɝɖɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖ ůɡɜŮɢɐ ŮɜŬɚɚŬɔɐ ŭɞɛɩɜ ŬɔɞɟɎɠ əŬɘ 
ɓɘɞɛɖɢŬɜɘəɐɠ Ŭˊɧŭɞůɖɠ.  

ȼ ˊɟɩŰɖ ůɖɛŬɜŰɘəɐ ɟɡɗɛɘůŰɘəɐ ˊŬɟɏɛɓŬůɖ ůŰɖɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɐ ŬɔɞɟɎ ůɢŮŰɑɕŮŰŬɘ ɛŮ 
Űɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɖɜ əɟŬŰɘəɐ ɛɞɜɞˊɤɚɘŬəɐ ŬɔɞɟɎ ůŮ ɛɑŬ ˊɘɞ ŬɜŰŬɔɤɜɘůŰɘəɐ ˊɞɡ ɏɚŬɓŮ 
ɢɩɟŬ əɡɟɑɤɠ ůŰŬ Űɏɚɖ Űɞɡ 1990. ȳˊɤɠ ŮɑɜŬɘ ˊɟɞűŬɜɏɠ, ɞ ůŰɧɢɞɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ 
Ŭɟɢɩɜ əŬŰɎ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ɛŮŰɎɓŬůɖ ɐŰŬɜ ɜŬ ŭɘŮɡəɞɚɨɜɞɡɜ Űɖɜ Ůɑůɞŭɞ ůŰɖɜ ŬɔɞɟɎ 
ŮɜŬɚɚŬəŰɘəɩɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ˊŬɟɧɢɤɜ ɏŰůɘ ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ůŰŬŰɘəɐ 
ŬˊɞŭɞŰɘəɧŰɖŰŬ. ȼ ŭŮɨŰŮɟɖ ɞɡůɘŬůŰɘəɐ ɛŮŰɎɓŬůɖ ˊɟɞɠ Űɖ ŭɡɜŬɛɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ 
ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞɜ Űɟɏɢɤɜ ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ɜŬ ˊɟɞɤɗɐůɞɡɜ Űɖ ɛŮŰɎɓŬůɖ 
Ŭˊɧ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ Űɤɜ ɢɎɚəɘɜɤɜ 
ŭɘəŰɨɤɜ ˊɟɧůɓŬůɖɠ ůŰɞɜ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ 
ɛɏůɤ Űɤɜ ɚŮɔɧɛŮɜɤɜ ȹɘəŰɨɤɜ ɄɟɧůɓŬůɖɠ ɁɏŬɠ ũŮɜɘɎɠ (NGA), ŰŬ ɞˊɞɑŬ 
ɢɟɖůɘɛɞˊɞɘɞɨɜ əɡɟɑɤɠ ɞˊŰɘəɏɠ ɑɜŮɠ ɔɘŬ Űɖ ɛŮŰɎŭɞůɖ ˊɚɖɟɞűɞɟɘɩɜ. Ƀ ůɡɔəŮəɟɘɛɏɜɞɠ 
ůŰɧɢɞɠ ˊɟɞɦˊɞɗɏŰŮɘ Űɖɜ ˊŬɟɞɢɐ ůɖɛŬɜŰɘəɩɜ əɘɜɐŰɟɤɜ ɔɘŬ ŮˊŮɜŭɨůŮɘɠ ɢɤɟɑɠ ɜŬ 
ŭɘŬůŰɟŮɓɚɩɜŮŰŬɘ Űɞ ŮˊɑˊŮŭɞ ŬɜŰŬɔɤɜɘůɛɞɨ əŬɘ Ůˊɞɛɏɜɤɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞɜ 
ŬɜŰɘəɟɞɡɧɛŮɜɞ ůŰɧɢɞ Űɖɠ ŰŬɡŰɧɢɟɞɜɖɠ ŮˊɑŰŮɡɝɖɠ ůŰŬŰɘəɐɠ əŬɘ ŭɡɜŬɛɘəɐɠ 
ŬˊɞŭɞŰɘəɧŰɖŰŬɠ. Ƀ ŬɜŰŬɔɤɜɘůɛɧɠ ɔɘŬ ŮˊŮɜŭɨůŮɘɠ ůŮ ŬɜŰŬɔɤɜɘůŰɘəɏɠ ɡˊɞŭɞɛɏɠ 
ŬɜŬɛɏɜŮŰŬɘ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ɛɘŬ ŰɏŰɞɘŬ ŰŬɡŰɧɢɟɞɜɖ ŮˊɑŰŮɡɝɖ ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ɞ 
ɛŮɚɚɞɜŰɘəɧɠ ůŰɧɢɞɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ŮɑɜŬɘ ɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ 
ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ NGA ŭɘəŰɨɤɜ ůŮ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ 
ŮˊŮɜŭɨůŮɘɠ ůŮ ŬɜŰŬɔɤɜɘůŰɘəɏɠ NGA ɡˊɞŭɞɛɏɠ. Ƀ ůŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŭŬəŰɞɟɘəɐɠ 
ŭɘŬŰɟɘɓɐɠ ŮɑɜŬɘ ɜŬ ɛɞɜŰŮɚɞˊɞɘɐůŮɘ Űɖ ɟɡɗɛɘůŰɘəɐ ˊŬɟɏɛɓŬůɖ ɔɘŬ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ Űɖɜ 
ŰɘɛɞɚɞɔɘŬəɐ ˊɞɚɘŰɘəɐ ˊɟɧůɓŬůɖɠ ˊɞɡ ŮˊɘŰɡɔɢɎɜŮɘ Űɞɡɠ ůŰɧɢɞɡɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ 
Ŭɟɢɩɜ ůŮ ɧɟɞɡɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ ůŮ əɎɗŮ ɛŮŰŬɓŬŰɘəɐ ˊŮɟɑɞŭɞ.  

ɇɞ ˊɟɩŰɞ əŮűɎɚŬɘɞ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŬɜŬɚɨŮɘ Űɖɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɐ ŬɔɞɟɎ əŬɘ Űɞ ɟɧɚɞ Űɤɜ 
ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ əŬŰɎ Űɞ ˊŬɟŮɚɗɧɜ, Űɞ ˊŬɟɧɜ əŬɘ Űɞ ɛɏɚɚɞɜ. ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ 
ɞɘəɞɜɞɛɘəɞɑ əŬɘ ɞɘ ŰŮɢɜɞɚɞɔɘəɞɑ ɚɧɔɞɘ ˊɞɡ ɡˊŬɔɞɟŮɨɞɡɜ Űɖɜ əɎɗŮ ɛŮŰɎɓŬůɖ əŬɘ 
ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ŬɜŰɑůŰɞɘɢɞɘ ůŰɧɢɞɘ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ůŮ ɧɟɞɡɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ. 
ȷɡŰɧ ůɡɜŮˊɎɔŮŰŬɘ ɧŰɘ əɎɗŮ ɛŮŰŬɓŬŰɘəɐ ˊŮɟɑɞŭɞɠ ŬˊŬɘŰŮɑ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɟɡɗɛɘůŰɘəɐ 
ˊɞɚɘŰɘəɐ ˊɟɧůɓŬůɖɠ ɏŰůɘ ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ŮəɎůŰɞŰŮ əŬŰɎɚɚɖɚɖ ɘůɞɟɟɞˊɑŬ ɛŮŰŬɝɨ 
ůŰŬŰɘəɐɠ əŬɘ ŭɡɜŬɛɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ. ɇŬ ŰɟɑŬ ŮˊɧɛŮɜŬ əŮűɎɚŬɘŬ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ 
ˊŮɟɘɔɟɎűɞɡɜ Űɖ ɓɏɚŰɘůŰɖ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ˊɞɡ ŮˊɘŰɡɔɢɎɜŮɘ Űɞɜ ˊŬɟŮɚɗɞɜŰɘəɧ, Űɞɜ 
Űɟɏɢɤɜ əŬɘ Űɞɜ ɛŮɚɚɞɜŰɘəɧ, ŬɜŰɑůŰɞɘɢŬ, ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, Űɞ ŭŮɨŰŮɟɞ əŮűɎɚŬɘɞ ˊŮɟɘɔɟɎűŮɘ Űɖ ɓɏɚŰɘůŰɖ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ˊɞɡ 
ůŰɞɢŮɨŮɘ ůŰɖɜ ˊɟɞɩɗɖůɖ Űɖɠ ůŰŬŰɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ ɛɏůɤ Űɖɠ ɛŮŰɎɓŬůɖɠ Ŭˊɧ Űɖɜ 



ˊɟɩɖɜ əɟŬŰɘəɐ ɛɞɜɞˊɤɚɘŬəɐ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɐ ŬɔɞɟɎ ůŮ ɛɑŬ ˊɘɞ ŬɜŰŬɔɤɜɘůŰɘəɐ ŬɔɞɟɎ. 
Ⱥˊɑůɖɠ, ŬɜŬɚɨŮŰŬɘ ŮəŰŮɜɩɠ ɖ ůɡɜŮɘůűɞɟɎ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ 
ɟɡɗɛɘůŰɘəɧ ˊɚŬɑůɘɞ ɛɏůɤ Ůɜɧɠ Ɏɟɗɟɞɡ ˊɞɡ ŮɝŮŰɎɕŮɘ Űɘɠ ůɡɜɗɐəŮɠ ˊɟɧůɓŬůɖɠ əɎŰɤ Ŭˊɧ 
Űɘɠ ɞˊɞɑŮɠ ɖ ŬˊɧűŬůɖ Ůɜɧɠ ŮɜŬɚɚŬəŰɘəɞɨ ˊŬɟɧɢɞɡ ɜŬ ɜɞɘəɘɎůŮɘ Űɞ ŭɑəŰɡɞ ˊɟɧůɓŬůɖɠ 
Űɞɡ ˊɟɩɖɜ əɟŬŰɘəɞɨ (əŬŰŮůŰɖɛɏɜɞɡ) ˊŬɟɧɢɞɡ ɐ ɜŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ Űɘɠ ɘŭɘɧəŰɖŰŮɠ 
ŭɘəŰɡŬəɏɠ ɡˊɞŭɞɛɏɠ ŮˊɘŰɡɔɢɎɜŮɘ ůŰŬŰɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ. 

ɇɞ ŰɟɑŰɞ əŮűɎɚŬɘɞ ŬɜŬɚɨŮɘ Űɞ ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ɜŬ  ŮɜɗŬɟɟɨɜɞɡɜ Űɘɠ 
ŮˊŮɜŭɨůŮɘɠ ůŮ NGA ŭɑəŰɡŬ ɢɤɟɑɠ ɜŬ ŭɘŬůŰɟŮɓɚɩůɞɡɜ Űɞ ŮˊɑˊŮŭɞ ŬɜŰŬɔɤɜɘůɛɞɨ 
ˊɟɞɤɗɩɜŰŬɠ Űɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ 
ɡˊɖɟŮůɘɩɜ ɛɏůɤ Űɤɜ ɢɎɚəɘɜɤɜ ŭɘəŰɨɤɜ ˊɟɧůɓŬůɖɠ ůŰɞɜ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ 
ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ NGA ŭɘəŰɨɤɜ. Ɉˊɧ ŬɡŰɧ Űɞ ˊɟɑůɛŬ, ŬɜŬɚɨŮŰŬɘ 
ŮəŰŮɜɩɠ ɖ ůɡɜŮɘůűɞɟɎ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ ɛɏůɤ Űɤɜ Ɏɟɗɟɤɜ ˊɞɡ ŮɝŮŰɎɕɞɡɜ: (i) 
Űɖɜ ŮˊɑŭɟŬůɖ Űɖɠ ɟɡɗɛɘůŰɘəɐɠ ŬɓŮɓŬɘɧŰɖŰŬɠ ůŰŬ əɑɜɖŰɟŬ Ůɜɧɠ əŬŰŮůŰɖɛɏɜɞɡ ˊŬɟɧɢɞɡ 
ɜŬ ŬɜŬɚɎɓŮɘ Űɞ əɞɘɜɤɜɘəɎ ŮˊɘɗɡɛɖŰɧ ŮˊɑˊŮŭɞ Ůˊɏɜŭɡůɖɠ ůŮ NGA ŭɑəŰɡŬ, (ii) Űɖɜ 
ŮˊɑŭɟŬůɖ Űɖɠ ɔŮɤɔɟŬűɘəɎ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖɠ Űɘɛɞɚɧɔɖůɖɠ Űɤɜ ɡˊɖɟŮůɘɩɜ ɚɘŬɜɘəɐɠ ůŰŬ 
əɑɜɖŰɟŬ Ůɜɧɠ ɛɞɜɞˊɤɚɖŰɐ ɜŬ ŮˊŮɜŭɨůŮɘ ůŮ NGA ɡˊɞŭɞɛɏɠ ˊɞɡ ŬɡɝɎɜɞɡɜ Űɖɜ 
əɞɘɜɤɜɘəɐ ŮɡɖɛŮɟɑŬ, əŬɘ (iii) ŰŬ əɑɜɖŰɟŬ Ůɜɧɠ ɛɞɜɞˊɤɚɖŰɐ ɜŬ ŬɜŬˊŰɨɝŮɘ Űɞ əɞɘɜɤɜɘəɎ 
ɓɏɚŰɘůŰɞ ɔŮɤɔɟŬűɘəɎ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɞ (ůŮ ɧɟɞɡɠ ˊɞɘɧŰɖŰŬɠ) NGA ŭɑəŰɡɞ. 

ɇɞ ŰɏŰŬɟŰɞ əŮűɎɚŬɘɞ ˊŮɟɘɔɟɎűŮɘ Űɖ ɓɏɚŰɘůŰɖ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ˊɞɡ ůŰɞɢŮɨŮɘ ůŰɖɜ 
ŮˊɑŰŮɡɝɖ ŭɡɜŬɛɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ ɛɏůɤ Űɖɠ ˊɟɞɩɗɖůɖɠ Űɖɠ ɛŮŰɎɓŬůɖɠ Ŭˊɧ Űɞɜ 
ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ NGA ŭɘəŰɨɤɜ ůŮ 
ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ŮˊŮɜŭɨůŮɘɠ ůŮ ŬɜŰŬɔɤɜɘůŰɘəɏɠ NGA ɡˊɞŭɞɛɏɠ. ɀɏůŬ ůŮ ŬɡŰɧ Űɞ 
ˊɚŬɑůɘɞ, ˊɟɞŰɎɗɖəŮ ɛɑŬ ɞɚɞəɚɖɟɤɛɏɜɖ ˊɟɞůɏɔɔɘůɖ ˊɞɡ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɏɜŬ 
ŬˊɞŰŮɚŮůɛŬŰɘəɧ ɛŮŰŬɓŬŰɘəɧ ɛɞɜɞˊɎŰɘ ˊɟɞɠ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ŬɜŰŬɔɤɜɘůɛɞɨ ɔɘŬ 
ŮˊŮɜŭɨůŮɘɠ ůŮ ŬɜŰŬɔɤɜɘůŰɘəɏɠ NGA ɡˊɞŭɞɛɏɠ. ȼ əŬɘɜɞŰɞɛɑŬ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 
ˊɟɞůɏɔɔɘůɖɠ ɏɔəŮɘŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮűŬɟɛɞɔɐ Űɤɜ ɓŬůɘəɩɜ Ŭɟɢɩɜ 
Ůɜɧɠ Ŭɛɘɔɩɠ ɢɟɖɛŬŰɞɞɘəɞɜɞɛɘəɞɨ ŮɟɔŬɚŮɑɞɡ, Űɤɜ Credit Default Swaps, ůŰɖɜ 
ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɐ ŬɔɞɟɎ. 

ɇɞ ŰŮɚŮɡŰŬɑɞ əŮűɎɚŬɘɞ ůɡɜɞɣɑɕŮɘ Űɘɠ əɨɟɘŮɠ ɟɡɗɛɘůŰɘəɏɠ ˊɟɞŮəŰɎůŮɘɠ ˊɞɡ ŮɝɎɔɞɜŰŬɘ Ŭˊɧ 
Űɖ ůɡɕɐŰɖůɖ ůɢŮŰɘəɎ ɛŮ Űɞ ˊŬɟŮɚɗɧɜ, Űɞ ˊŬɟɧɜ əŬɘ Űɞ ɛɏɚɚɞɜ Űɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ 
Ŭɔɞɟɩɜ əŬɘ Űɖɠ ɟɡɗɛɘůŰɘəɐɠ ˊɞɚɘŰɘəɐɠ, ˊŬɟɞɡůɘɎɕŮɘ ůɡɜɞˊŰɘəɎ ŰŬ ŮɝŬɔɧɛŮɜŬ 
ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ Űɖ ůɡɜŮɘůűɞɟɎ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ ɛɏůɤ Űɤɜ Ɏɟɗɟɤɜ ˊɞɡ 
ůɡɜŮɘůűɏɟɞɡɜ ůŰɖ ůɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ əŬɘ ŭɑɜŮɘ Űɘɠ əŬŰŮɡɗɡɜŰɐɟɘŮɠ ɔɟŬɛɛɏɠ ɔɘŬ 
ɛŮɚɚɞɜŰɘəɐ ɏɟŮɡɜŬ.   

 

ŪȺɀȷɇȽȾȼ ɄȺɅȽɃɉȼ: Ƀɘəɞɜɞɛɘəɐ əŬɘ ɟɨɗɛɘůɖ Űɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ  

ȿȺɂȺȽɆ ȾȿȺȽȹȽȷ: ɟɨɗɛɘůɖ ˊɟɧůɓŬůɖɠ, ŭɡɜŬɛɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ, ŮˊŮɜŭɡŰɘəɎ əɑɜɖŰɟŬ,  
ŭɑəŰɡŬ ˊɟɧůɓŬůɖɠ ŮˊɧɛŮɜɖɠ ɔŮɜɘɎɠ (NGA), ůŰŬŰɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ 
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ȺɈɉȷɅȽɆɇȽȺɆ 

ȼ Ⱥɚɚɖɜɘəɐ ɔɚɩůůŬ űŬɜŰɎɕŮɘ Űɧůɞ űŰɤɢɐ ɔɘŬ ɜŬ ɛˊɞɟɏůɤ ɜŬ Ŭˊɞŭɩůɤ ɛŮ ɚɏɝŮɘɠ Űɞɜ 
ɞɟɘůɛɧ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ Ůəˊɧɜɖůɖɠ ɛɘŬɠ ŭɘŭŬəŰɞɟɘəɐɠ ŭɘŬŰɟɘɓɐɠ. ȷɜ ɏˊɟŮˊŮ ɧɛɤɠ ɜŬ 
ŭɩůɤ ɏɜŬɜ ɞɟɘůɛɧ ɗŬ ŮˊɏɚŮɔŬ Űɞɜ Ůɝɐɠ: çɖ ɛɞɜŬɢɘəɐ ŭɞəɘɛŬůɑŬ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Ůɜɧɠ 
əɘɜɞɨɛŮɜɞɡ ůŰɧɢɞɡè. ɀɞɜŬɢɘəɐ, ɔɘŬŰɑ ŰŬ ɧůŬ ɓɘɩɜŮɘɠ ŭŮ ɛˊɞɟɞɨɜ ɜŬ ɔɑɜɞɡɜ əŬŰŬɜɞɖŰɎ 
Ŭˊɧ Űɞɜ ɧˊɞɘɞ ˊŮɟɑɔɡɟɧ ůɞɡ, ɧůɞ ˊɟɧɗɡɛɞɘ əŬɘ Ŭɜ ŮɑɜŬɘ ɞɘ Ɏɜɗɟɤˊɞɘ ˊɞɡ ůŮ ŬɔŬˊɞɨɜ 
əŬɘ ɜɞɘɎɕɞɜŰŬɘ ˊɟŬɔɛŬŰɘəɎ ɔɘŬ ŮůɏɜŬĘ ŭɞəɘɛŬůɑŬ, ɔɘŬŰɑ ɖ ŮɜŬɚɚŬɔɐ ůɡɜŬɘůɗɖɛɎŰɤɜ ŮɑɜŬɘ 
Űɧůɞ ɏɜŰɞɜɖ əŬɘ ɔɟɐɔɞɟɖ ˊɞɡ ɖ ůɡɔəɏɜŰɟɤůɖ ůŰɞ ůŰɧɢɞ űŬɜŰɎɕŮɘ ˊɟɎɝɖ ɎɝɘŬ 
ɗŬɡɛŬůɛɞɨĘ əɘɜɞɨɛŮɜɞɠ ůŰɧɢɞɠ, ɔɘŬŰɑ ůŮ ɏɜŬ Űɧůɞ ŮɡɛŮŰɎɓɚɖŰɞ ɞɘəɞɜɞɛɘəɧ əŬɘ 
ŰŮɢɜɞɚɞɔɘəɧ ˊŮɟɘɓɎɚɚɞɜ, ɞ ůŰɧɢɞɠ ˊɞɡ ɏɢŮɘɠ Ůɝô Ŭɟɢɐɠ ɗɏůŮɘ ɛŮŰŬəɘɜŮɑŰŬɘ əŬɘ 
ˊɟɞůŬɟɛɧɕŮŰŬɘ əɎɜɞɜŰŬɠ Űɖɜ ŮˊɑŰŮɡɝɐ Űɞɡ ɜŬ ɛɞɘɎɕŮɘ ɛŮ ůəɞŰŮɘɜɧ ɚŬɓɨɟɘɜɗɞ. ȳůɞ ɧɛɤɠ 
ɛɞɜŬɢɘəɐ əɘ Ŭɜ ŮɑɜŬɘ ɖ ŭɞəɘɛŬůɑŬ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ŬɡŰɞɨ Űɞɡ ůŰɧɢɞɡ, ɡˊɎɟɢɞɡɜ əɎˊɞɘɞɘ 
Ɏɜɗɟɤˊɞɘ ˊɞɡ ɢŰɑɕɞɡɜ ɔɨɟɤ ůɞɡ Űɞɑɢɞɡɠ əŬɘ ɞŭɞűɟɎɔɛŬŰŬ ɔɘŬ ɜŬ ɛˊɞɟɏůŮɘɠ ɜŬ 
ŮˊɘəŮɜŰɟɤɗŮɑɠ ůŰɞɜ əɘɜɞɨɛŮɜɞ ůŰɧɢɞ ůɞɡ əŬɘ Űɞɡɠ ɞˊɞɑɞɡɠ ɞűŮɑɚɤ ɜŬ ŮɡɢŬɟɘůŰɐůɤ. 

ȹŮ ɛˊɞɟɩ ɜŬ ɛɖ ɝŮəɘɜɐůɤ Ŭˊɧ Űɖɜ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ, əŬɘ ɜŬ ŮůŰɘɎůɤ ˊŮɟɘůůɧŰŮɟɞ ůŰɞɡɠ 
ɔɞɜŮɑɠ ɛɞɡ, ȷɔɔŮɚɘəɐ əŬɘ ŪɎɜɞ, ˊɞɡ ŬˊɚɧɢŮɟŬ ɛɞɡ ˊɟɞůűɏɟɞɡɜ ŬɜɘŭɘɞŰŮɚɩɠ ɧɚŬ ɧůŬ 
ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ ɜŬ ɘəŬɜɞˊɞɘɐůɤ Űɘɠ ˊɟɞůɤˊɘəɏɠ ɛɞɡ űɘɚɞŭɞɝɑŮɠ. ȳɛɤɠ, ɧŰɘ ˊɘɞ 
ůɖɛŬɜŰɘəɧ ɛɞɡ ɏɢɞɡɜ ɢŬɟɑůŮɘ ŮɑɜŬɘ ɖ ůŰɎůɖ ɕɤɐɠ ŬˊɏɜŬɜŰɘ ůŮ ɞŰɘŭɐˊɞŰŮ ɗŮɤɟŮɑŰŬɘ 
ɛɞɜŬŭɘəɧ əŬɘ Ŭɚɖɗɘɜɧ. ɀɞɡ ɏɛŬɗŬɜ ɜŬ ŬɔɤɜɑɕɞɛŬɘ ɔɘŬ Űɖɜ ŬɚɐɗŮɘŬ əŬɘ Űɖ ɔɜɩůɖ, 
ůŰɞɘɢŮɑŬ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖ ůɡɜŮɘůűɞɟɎ ůŰɖɜ ŬɡɗŮɜŰɘəɧŰɖŰŬ Űɖɠ ŮˊɘůŰɐɛɖɠ. Ⱥɚˊɑɕɤ ɜŬ 
ůŬɠ əɎɜɤ ˊŮɟɐűŬɜɞɡɠ əɎɗŮ ɛɏɟŬ. 

ȴůŰŮɟŬé ɞɘ ŭɎůəŬɚɞɑ ɛɞɡ. ȳɚɞɘ ɧůɞɘ ˊɑůŰŮɣŬɜ ůŰɘɠ ŭɡɜŬŰɧŰɖŰɏɠ ɛɞɡ əŬɘ ɛɞɡ ɏŭɤůŬɜ 
ŭɘəŬɑɤɛŬ ůŰɞ ɧɜŮɘɟɞ. ɇŬ ɚɧɔɘŬ ŮɑɜŬɘ űŰɤɢɎ ɔɘŬ ɜŬ ŮəűɟɎůɤ Űɘɠ ŮɡɢŬɟɘůŰɑŮɠ ɛɞɡ ůŰɞɡɠ 
ȾŬɗɖɔɖŰɏɠ ȹ.ɀŬɟŰɎəɞ, Ɂ.ȸŮɟɜŬɟŭɎəɖ əŬɘ Ƚ.ũɘŬɜɜɏɚɖ ɔɘŬ Űɖɜ ŬɛɏɟɘůŰɖ ɡˊɞůŰɐɟɘɝɖ ˊɞɡ 
ɛɞɡ ɢŬɟɑůŬɜŮ əŬɘ ˊɞɡ ɐŰŬɜ ŭɑˊɚŬ ɛɞɡ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ 
ŭɘŭŬəŰɞɟɘəɐɠ ɛɞɡ ŭɘŬŰɟɘɓɐɠ ɗɡůɘɎɕɞɜŰŬɠ ɛŮɔɎɚɞ ɛɏɟɞɠ Ŭˊɧ Űɞɜ ˊɟɞůɤˊɘəɧ Űɞɡɠ 
ŮɚŮɨɗŮɟɞ ɢɟɧɜɞ. ȰɜŬ ɛŮɔɎɚɞ ŮɡɢŬɟɘůŰɩ ůŰɞɡɠ ȾŬɗɖɔɖŰɏɠ Ɂ.ȸɏŰŰŬ əŬɘ Ƚ.ȾŬŰůɞɡɚɎəɞ, 
ŭɨɞ Ŭˊɧ Űɞɡɠ ˊɚɏɞɜ ŭɟŬůŰɐɟɘɞɡɠ ŮɟŮɡɜɖŰɘəɎ ɞɘəɞɜɞɛɞɚɧɔɞɡɠ, ˊɞɡ ɛɞɡ ɏəŬɜŬɜ Űɖɜ Űɘɛɐ 
ɜŬ ŮɑɜŬɘ ɛɏɚɖ Űɖɠ ŮˊŰŬɛŮɚɞɨɠ ŮɝŮŰŬůŰɘəɐɠ ŮˊɘŰɟɞˊɐɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɛɞɡ. Ⱥˊɑůɖɠ, ɗŬ 
ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ Ⱥˊɑəɞɡɟɞ ȾŬɗɖɔɖŰɐ Ⱥ.ȷɗŬɜŬůɑɞɡ ɔɘŬ Űɞ ɐɗɞɠ ˊɞɡ ɛɞɡ 
ŭɑŭŬɝŮ əŬɘ Űɖɜ ˊɟɞɗɡɛɑŬ Űɞɡ ɜŬ ˊŬɟɏɢŮɘ Űɘɠ ůɡɛɓɞɡɚɏɠ Űɞɡ əɎɗŮ űɞɟɎ ˊɞɡ ɛɞɡ ɐŰŬɜ 
ŬˊŬɟŬɑŰɖŰŮɠ. ɇɏɚɞɠ, Űɞ ˊɘɞ ɛŮɔɎɚɞ ŮɡɢŬɟɘůŰɩ ůŰɞɜ ȯɜɗɟɤˊɞ, ūɑɚɞ əŬɘ ȾŬɗɖɔɖŰɐ ɛɞɡ, 
ȹɖɛɐŰɟɖ ȸŬɟɞɡŰɎ, ˊɞɡ ɛɞɘɟŬůŰɐəŬɛŮ Űɘɠ ɢŬɟɏɠ, Űɘɠ ɚɨˊŮɠ, ŰŬ ɢŬɛɧɔŮɚŬ əŬɘ Űɘɠ 
ŬˊɞɔɞɖŰŮɨůŮɘɠ, ŬˊɧɟɟɞɘŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ˊɞɟŮɑŬɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ. ɇɞɜ 
ŮɡɢŬɟɘůŰɩ ɔɘŬŰɑ ŮəŰɧɠ Ŭˊɧ əŬɗɞŭɖɔɖŰɐɠ, ɡˊɐɟɝŮ əŬɘ ůɡɛɓɞɡɚɎŰɞɟŬɠ ůŮ ɛɘŬ ůŮɘɟɎ 
ɗŮɛɎŰɤɜ ˊɞɡ ŭŮɜ ɎˊŰɞɜŰŬɘ Űɖɠ ŮˊɘůŰɖɛɞɜɘəɐɠ ɏɟŮɡɜŬɠ. ȺɨɢɞɛŬɘ ɜŬ ɏɢɤ Űɖɜ Űɨɢɖ ɜŬ 
ůɡɜŮɟɔɎɕɞɛŬɘ ˊɎɜŰŬ ɛŮ ŰɏŰɞɘɞɡɠ ȾŬɗɖɔɖŰɏɠ, əŬɘ ˊɞɚɨ ˊŮɟɘůůɧŰŮɟɞ ȷɜɗɟɩˊɞɡɠ.  

ȰˊŮɘŰŬé ɞɘ űɑɚɞɘ əŬɘ ɞɘ ůɡɜŮɟɔɎŰŮɠ ɛɞɡ. ȹɡůŰɡɢɩɠ, ɞ ŪŮɧɠ ŭŮ ɛɞɡ ɢɎɟɘůŮ ɏɜŬ 
ŬŭŮɟűɎəɘ, ɧɛɤɠ ɛɞɡ ɏůŰŮɘɚŮ ŬˊɚɧɢŮɟŬ ůŰɞ ŭɘɎɓŬ ɛɞɡ űɑɚɞɡɠ Ŭɚɖɗɘɜɞɨɠ ˊɞɡ ɝɏɟɤ ɧŰɘ 
ɜɞɘɎɕɞɜŰŬɘ ˊɟŬɔɛŬŰɘəɎ ɔɘŬ ŮɛɏɜŬ, ɢŬɑɟɞɜŰŬɘ ɛŮ Űɘɠ ɢŬɟɏɠ ɛɞɡ əŬɘ ɚɡˊɞɨɜŰŬɘ ɛŮ Űɘɠ ɚɨˊŮɠ 
ɛɞɡ. ȹŮ ɗŬ ɐɗŮɚŬ ɜŬ əɎɜɤ əŬɛɑŬ ŬɜŬűɞɟɎ ůŮ ɞɜɧɛŬŰŬ ɔɘŬŰɑ ˊɟŬɔɛŬŰɘəɎ ɗŬ ɐŰŬɜ Ɏŭɘəɞ 
ɔɘŬ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ. ȷˊɚɩɠ, ɘŭɘŬɑŰŮɟɖ ɛɜŮɑŬ ɗŬ əɎɜɤ ůŰɞ űɑɚɞ ɛɞɡ Ɂɑəɞ ɉɞůŰŮɚɑŭɖ, ɧɢɘ 
ɔɘŬŰɑ ɝŮɢɤɟɑɕŮɘ Ŭˊɧ ɧɚɞɡɠ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ, ŬɚɚɎ ɔɘŬ Űɘɠ ŬŰɏɚŮɘɤŰŮɠ ɩɟŮɠ ůɡɕɖŰɐůŮɤɜ 
ˊɞɡ əɎɜŬɛŮ ůɢŮŰɘəɎ ɛŮ ŰŬ ŮɟŮɡɜɖŰɘəɎ ɛɞɡ ŮɜŭɘŬűɏɟɞɜŰŬ əŬɘ Űɖ ˊɞɟŮɑŬ Űɞɡ ŭɘŭŬəŰɞɟɘəɞɨ 
ɛɞɡ. ɇɞɜ ŮɡɢŬɟɘůŰɩ ɔɘŬ Űɘɠ ɩɟŮɠ ˊɞɡ ŬűɘɏɟɤůŮ ɜŬ ŭɘŬɓɎɕŮɘ ɗɏɛŬŰŬ ˊɞɡ ŭŮɜ ɎˊŰɞɜŰŬɘ 
Űɖɠ əŬɗɖɛŮɟɘɜɐɠ Űɞɡ ŮɜŬůɢɧɚɖůɖɠ ɔɘŬ ɜŬ ɛɞɡ ˊɟɞŰŮɑɜŮɘ ɓŮɚŰɘɩůŮɘɠ əŬɘ ɚɨůŮɘɠ. Ⱥˊɑůɖɠ, 
ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɧɚɞɡɠ Űɞɡɠ ŮɟŮɡɜɖŰɏɠ ůŰɞ ɇɛɐɛŬ Ʉɚɖɟɞűɞɟɘəɐɠ əŬɘ 
ɇɖɚŮˊɘəɞɘɜɤɜɘɩɜ ˊɞɡ ŮɑɢŬ Űɖɜ Űɘɛɐ ɜŬ Űɞɡɠ ɔɜɤɟɑůɤ əŬɘ  ɜŬ ůɡɜŮɟɔŬůŰɩ ɛŬɕɑ Űɞɡɠ. ȹŮɜ 
ɗŬ ɛˊɞɟɞɨůŬ ɜŬ ɛɖɜ əɎɜɤ ɛɑŬ ɝŮɢɤɟɘůŰɐ ŬɜŬűɞɟɎ ůŰɞɜ ůɡɜŮɟɔɎŰɖ, ɛŬ ˊɎɜɤ Ŭˊɧ ɧɚŬ 
űɑɚɞ, ȹɖɛɐŰɟɖ ɀŬɜɘŬŭɎəɖ ɔɘŬ Űɘɠ ŬŰɏɚŮɘɤŰŮɠ ɩɟŮɠ ůɡɕɖŰɐůŮɤɜ ůɢŮŰɘəɎ ɛŮ ŮɟŮɡɜɖŰɘəɎ 



əŬɘ ɧɢɘ ɛɧɜɞ ɗɏɛŬŰŬ. ūɑɚŮ ȹɖɛɐŰɟɖ, Ŭɜ ŭŮɜ ŮɑɢŬ ŮůɏɜŬ ůŮ ɧɚŮɠ Űɘɠ ŭɨůəɞɚŮɠ ůŰɘɔɛɏɠ 
Ŭˊɞɛɧɜɤůɖɠ ˊɞɡ ɏɜɘɤůŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ, ɑůɤɠ ɜŬ 
ɐɛɞɡɜ ŬəɧɛŬ Ɉˊɞɣɐűɘɞɠ ȹɘŭɎəŰɞɟŬɠ.  

ɇɞ ŰŮɚŮɡŰŬɑɞ əŬɘ Űɞ ˊɘɞ ɛŮɔɎɚɞ ŮɡɢŬɟɘůŰɩ Űɞ əɟɎŰɖůŬ ɔɘŬ ɏɜŬɜ Ɏɜɗɟɤˊɞ ˊɞɡ Ůŭɩ əŬɘ 
ŮűŰɎ ɢɟɧɜɘŬ ɛɞɘɟɎɕɞɛŬɘ Űɘɠ ˊɘɞ ɧɛɞɟűŮɠ ůŰɘɔɛɏɠ ɛɞɡ. ȺɑɜŬɘ ɞ Ɏɜɗɟɤˊɞɠ ˊɞɡ ůŰɏəŮŰŬɘ 
ŭɑˊɚŬ ɛɞɡ ůŮ əɎɗŮ ŭɨůəɞɚɖ ůŰɘɔɛɐ əŬɘ ɛɞɡ ŬˊɚɩɜŮɘ ɏɜŬ ˊɏˊɚɞ ŬɔɎˊɖɠ ɔɘŬ ɜŬ ɛŮ 
ˊɟɞůŰŬŰŮɨŮɘ Ŭˊɧ ɞŰɘŭɐˊɞŰŮ ɛˊɞɟŮɑ ɜŬ ɛŮ ɓɚɎɣŮɘ. ȺɑɜŬɘ ɞ Ɏɜɗɟɤˊɞɠ ˊɞɡ ɛɞɡ ŭɤɟɑɕŮɘ 
Űɖɜ ˊɘɞ ɕŮůŰɐ ŬɔəŬɚɘɎ Űɞɡ ɔɘŬ ɜŬ ɛŮ ɔŬɚɖɜɏɣŮɘ əŬɘ ɜŬ ɛɞɡ ɢŬɟɑůŮɘ Űɖɜ ŬˊɧɚɡŰɖ ɣɡɢɘəɐ 
ɖɟŮɛɑŬ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ Űɖɜ Ůəˊɧɜɖůɖ ɛɑŬɠ ŭɘŭŬəŰɞɟɘəɐɠ ŭɘŬŰɟɘɓɐɠ. ȺɑɜŬɘ ɞ Ɏɜɗɟɤˊɞɠ 
əŬɘ ůɡɜɞŭɞɘˊɧɟɞɠ ŬɡŰɐɠ Űɖɠ ŭɘŬŭɟɞɛɐɠ ˊɞɡ əŬɟŰŮɟɘəɎ ˊŮɟɘɛɏɜŬɛŮ Űɞ Űɏɚɞɠ Űɖɠ. ȾŬɘ ɜŬ 
ˊɞɡ űŰɎůŬɛŮ... ɆŰŮɚɚɑŰůŬ ɛɞɡ, ŭŮ ɓɟɑůəɤ ŰŬ ɚɧɔɘŬ ɜŬ ůŮ ŮɡɢŬɟɘůŰɐůɤé ůɞɡ ɢŬɟɑɕɤ Űɞ 
ɛŮɟɑŭɘɞ ŮˊɘŰɡɢɑŬɠ ˊɞɡ ůɞɡ ŬɜŬɚɞɔŮɑ. 

ȹŮ ɗŬ ˊɟɏˊŮɘ ɜŬ ɚɖůɛɞɜɐůɤ ɜŬ ŬɜŬűɏɟɤ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ ˊŬɟɞɨůŬ ɏɟŮɡɜŬ 
ůɡɔɢɟɖɛŬŰɞŭɞŰɐɗɖəŮ Ŭˊɧ Űɖɜ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ (ȺɡɟɤˊŬɥəɧ Ⱦɞɘɜɤɜɘəɧ ɇŬɛŮɑɞ - 
ȺȾɇ) əŬɘ Ŭˊɧ Ůɗɜɘəɞɨɠ ˊɧɟɞɡɠ ɛɏůɤ Űɞɡ ȺˊɘɢŮɘɟɖůɘŬəɞɨ ɄɟɞɔɟɎɛɛŬŰɞɠ çȺəˊŬɑŭŮɡůɖ 
əŬɘ ȹɘŬ ȸɑɞɡ ɀɎɗɖůɖè Űɞɡ Ⱥɗɜɘəɞɨ ɆŰɟŬŰɖɔɘəɞɨ ɄɚŬɘůɑɞɡ ȷɜŬűɞɟɎɠ (ȺɆɄȷ) ï 
ȺɟŮɡɜɖŰɘəɧ ɉɟɖɛŬŰɞŭɞŰɞɨɛŮɜɞ Ȱɟɔɞ: ȼɟɎəɚŮɘŰɞɠ ȽȽ . Ⱥˊɏɜŭɡůɖ ůŰɖɜ əɞɘɜɤɜɑŬ Űɖɠ 
ɔɜɩůɖɠ ɛɏůɤ Űɞɡ ȺɡɟɤˊŬɥəɞɨ Ⱦɞɘɜɤɜɘəɞɨ ɇŬɛŮɑɞɡ. ȺɡɢŬɟɘůŰɩ ɧɚɞɡɠ Űɞɡɠ űɞɟŮɑɠ ˊɞɡ 
ůɡɜɏɓŬɚɚŬɜ ůŰɖɜ ɞɘəɞɜɞɛɘəɐ ɛɞɡ ůŰŬɗŮɟɧŰɖŰŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ 
ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ əŬɗɘůŰɩɜŰŬɠ ɏŰůɘ ŭɡɜŬŰɐ Űɖɜ ŬˊɟɧůəɞˊŰɖ ůɡɔəɏɜŰɟɤůɖ ɛɞɡ ůŰɖɜ 
ɞɚɞəɚɐɟɤůɐ Űɖɠ.  
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ɆɈɁɃɄɇȽȾȼ ɄȷɅɃɈɆȽȷɆȼ ɇȼɆ ȹȽȹȷȾɇɃɅȽȾȼɆ ȹȽȷɇɅȽȸȼɆ 

ȰɜŬ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɧ ŭɑəŰɡɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ɛŮɔɎɚŬ ɡˊɞŭɑəŰɡŬ, ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ůŮ 
ɎɛŮůɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ Űɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ůŰɞɡɠ 
ŰŮɚɘəɞɨɠ ɢɟɐůŰŮɠ. ɇɞ ˊɟɩŰɞ ŬűɞɟɎ Űɞ ŭɑəŰɡɞ əɞɟɛɞɨ, Űɞ ɞˊɞɑɞ ŮɜɩɜŮɘ ŰŬ ŬůŰɘəɎ əɏɜŰɟŬ 
Ůɜɧɠ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɞɨ ˊŬɟɧɢɞɡ ɛŮŰŬɝɨ Űɞɡɠ, Ůɜɩ Űɞ ŭŮɨŰŮɟɞ ŬűɞɟɎ Űɞ ŭɑəŰɡɞ 
ˊɟɧůɓŬůɖɠ, Űɞ ɞˊɞɑɞ ŮɜɩɜŮɘ Űɘɠ ŰŮɟɛŬŰɘəɏɠ ɞɘəɘŬəɏɠ ůɡůəŮɡɏɠ ɛŮ Űɞ ˊɚɖůɘɏůŰŮɟɞ ŬůŰɘəɧ 
əɏɜŰɟɞ. ɆŮ ɞɚɧəɚɖɟɞ Űɞɜ ŬɜŬˊŰɡɔɛɏɜɞ əɧůɛɞ, ŰŬ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɎ ŭɑəŰɡŬ 
ŬɜŬˊŰɨɢɗɖəŬɜ ɛŮ əɟŬŰɘəɏɠ ŭŬˊɎɜŮɠ əŬɘ ŬˊɞŰŮɚɞɨɜŰŬɜ Ůɝô ɞɚɞəɚɐɟɞɡ Ŭˊɧ ɢɎɚəɘɜŬ 
əŬɚɩŭɘŬ ŰŬ ɞˊɞɑŬ ŮˊɏŰɟŮˊŬɜ Űɖɜ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ űɤɜɐɠ. Ⱥˊɞɛɏɜɤɠ, Űɧůɞ ɖ 
ɘŭɘɞəŰɖůɑŬ Űɞɡ ŭɘəŰɨɞɡ ɧůɞ əŬɘ ɖ ˊŬɟɞɢɐ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ɡˊɖɟŮůɘɩɜ ŬůəɞɨɜŰŬɜ 
Ŭˊɧ əɟŬŰɘəɞɨɠ űɞɟŮɑɠ.  

ȼ ŬˊŮɚŮɡɗɏɟɤůɖ Űɖɠ ŬɔɞɟɎɠ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ əŬɘ ɖ ɘŭɘɤŰɘəɞˊɞɑɖůɖ Űɤɜ 
ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ˊŬɟɧɢɤɜ ˊɞɡ ɏɚŬɓŮ ɢɩɟŬ ůŰɘɠ ȼɄȷ əŬɘ ůŰɖ ɀŮɔɎɚɖ ȸɟŮŰŬɜɑŬ ůŰɘɠ 
Ŭɟɢɏɠ Űɘɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 1980 əŬɘ ůŰɖɜ ɡˊɧɚɞɘˊɖ Ⱥɡɟɩˊɖ ůŰŬ Űɏɚɖ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 
1990, ɐŰŬɜ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŮˊɘəɟŬŰɞɨůŬɠ ŬɜŰɑɚɖɣɖɠ ɧŰɘ ɞ ŬɜŰŬɔɤɜɘůɛɧɠ ɞŭɖɔŮɑ ůŮ 
ɓŮɚŰɑɤůɖ Űɖɠ əɞɘɜɤɜɘəɐɠ ŮɡɖɛŮɟɑŬɠ ůŮ ůɢɏůɖ ɛŮ Űɞ ɛɞɜɞˊɩɚɘɞ. ɇɞ ɛŮɑɕɞɜ ˊɟɧɓɚɖɛŬ 
ˊɞɡ ˊɟɞɏəɡɣŮ əŬŰɎ Űɖɜ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɖɜ ˊɟɩɖɜ ɛɞɜɞˊɤɚɘŬəɐ ŬɔɞɟɎ ůŮ ɛɑŬ 
ɞɚɘɔɞˊɤɚɘŬəɐ ɐŰŬɜ ɞɘ ŰŮɟɎůŰɘŮɠ ŬůɡɛɛŮŰɟɑŮɠ ɛŮŰŬɝɨ Űɞɡ ˊɟɩɖɜ əɟŬŰɘəɞɨ ɛɞɜɞˊɤɚɖŰɐ/ 
əŬŰŮůŰɖɛɏɜɞɡ ˊŬɟɧɢɞɡ (incumbent) əŬɘ Űɤɜ ŭɡɜɖŰɘəɩɜ ɜŮɞŮɘůŮɟɢɧɛŮɜɤɜ ˊŬɟɧɢɤɜ 
(new entrants). ȼ əɨɟɘŬ ŬůɡɛɛŮŰɟɑŬ ŬűɞɟɞɨůŮ Űɖɜ ɘŭɘɞəŰɖůɑŬ Űɞɡ ŭɘəŰɨɞɡ, əŬɗɩɠ ɞɘ 
ɜŮɞŮɘůŮɟɢɧɛŮɜɞɘ ˊɎɟɞɢɞɘ ɗŬ ɏˊɟŮˊŮ ɜŬ ŮˊŮɜŭɨůɞɡɜ ůŮ ɘŭɘɧəŰɖŰŮɠ ŭɘəŰɡŬəɏɠ ɡˊɞŭɞɛɏɠ 
ɐ ɜŬ ɕɖŰɐůɞɡɜ ˊɟɧůɓŬůɖ ůŮ ŬɡŰɏɠ Űɞɡ əŬŰŮůŰɖɛɏɜɞɡ ˊŬɟɧɢɞɡ. ɆŰɖɜ ˊɟɩŰɖ 
ˊŮɟɑˊŰɤůɖ, ɞɘ ɜŮɞŮɘůŮɟɢɧɛŮɜɞɘ ˊɎɟɞɢɞɘ ɗŬ ɏˊɟŮˊŮ ɜŬ ŬɜŬˊŰɨɝɞɡɜ ɘŭɘɧəŰɖŰŬ ŭɑəŰɡŬ 
əɞɟɛɞɨ əŬɘ ˊɟɧůɓŬůɖɠ. ɄŬɟɧɚŬ ŬɡŰɎ, ɖ ŬɜɎˊŰɡɝɖ ŭɘəŰɨɤɜ ˊɟɧůɓŬůɖɠ ŮɑɜŬɘ ŮɝŬɘɟŮŰɘəɎ 
əɞůŰɞɓɧɟŬ əŬɘ ˊɞɚɚɏɠ űɞɟɏɠ ɛɖ əɞɘɜɤɜɘəɎ ŮˊɘɗɡɛɖŰɐ ŮˊŮɘŭɐ ŮɛűŬɜɑɕŮɘ ɢŬɟŬəŰɖɟɘůŰɘəɎ 
űɡůɘəɞɨ ɛɞɜɞˊɤɚɑɞɡ ɚɧɔɤ Űɤɜ ůɖɛŬɜŰɘəɩɜ ɞɘəɞɜɞɛɘɩɜ ˊɡəɜɧŰɖŰŬɠ ˊɞɡ Ůɜɏɢɞɡɜ. ɆŰɖ 
ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ, ɞ əŬŰŮůŰɖɛɏɜɞɠ ˊɎɟɞɢɞɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŬˊŬɘŰɐůŮɘ ɏɜŬ 
ŮɝŬɘɟŮŰɘəɎ ɡɣɖɚɧ ŰɑɛɖɛŬ ɔɘŬ Űɖɜ ŮɜɞɘəɑŬůɖ Űɤɜ ɡˊɞŭɞɛɩɜ Űɞɡ ɏŰůɘ ɩůŰŮ ɜŬ ŭɘŬŰɖɟɐůŮɘ 
Űɖ ɛɞɜɞˊɤɚɘŬəɐ Űɞɡ ɗɏůɖ. ũɘŬ Űɞɡɠ ˊŬɟŬˊɎɜɤ ɚɧɔɞɡɠ, ɖ ɚɨůɖ ˊɞɡ ˊɟɞŰɎɗɖəŮ ɐŰŬɜ ɖ 
ɡˊɞɢɟŮɤŰɘəɐ ŮɜɞɘəɑŬůɖ Űɞɡ ŭɘəŰɨɞɡ ˊɟɧůɓŬůɖɠ ůŰɞɡɠ ŮɜŬɚɚŬəŰɘəɞɨɠ ˊŬɟɧɢɞɡɠ ůŮ 
ɟɡɗɛɘɕɧɛŮɜŮɠ Ŭˊɧ Űɖɜ ŮəɎůŰɞŰŮ Ⱥɗɜɘəɐ ɅɡɗɛɘůŰɘəɐ ȷɟɢɐ (ȺɅȷ) ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ Űɘɛɏɠ. 
ȼ ůɡɔəŮəɟɘɛɏɜɖ ɟɡɗɛɘůŰɘəɐ ˊɟŬəŰɘəɐ ŮɑɜŬɘ Ůɡɟɏɤɠ ɔɜɤůŰɐ ɤɠ ŬŭŮůɛɞˊɞɑɖŰɖ ˊɟɧůɓŬůɖ 
ůŰɞɜ Űɞˊɘəɧ ɓɟɧɢɞ (Local Loop Unbundling ï LLU). 

ɄŬɟɧɚŬ ŬɡŰɎ, ɞɘ ůɡɜɗɐəŮɠ əɎŰɤ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ɗŬ ŮűŬɟɛɞɕɧŰŬɜ ɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɞ 
ɛɞɜɞˊɩɚɘɞ ůŰɞ ɞɚɘɔɞˊɩɚɘɞ ɞŭɐɔɖůŮ ůŮ ɛɑŬ ɏɜŰɞɜɖ ŭɘŬɛɎɢɖ ɛŮ əŮɜŰɟɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ Űɖ 
ɓɏɚŰɘůŰɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ ˊɞɡ ɗŬ ŮɝɡˊɖɟŮŰɞɨůŮ Űɞɡɠ ůŰɧɢɞɡɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ. 
Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ əɨɟɘɞɘ ůŰɧɢɞɘ əɎɗŮ ɟɡɗɛɘůŰɘəɐɠ ˊŬɟɏɛɓŬůɖɠ ŮɑɜŬɘ ɜŬ: (i) ŮˊɘŰɨɢŮɘ 
ůŰŬŰɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ (static efficiency) ˊɞɡ ůɡɜŮˊɎɔŮŰŬɘ ɛŮɔŬɚɨŰŮɟɞ ˊɚŮɧɜŬůɛŬ 
əŬŰŬɜŬɚɤŰɐ ɛɏůɤ ɢŬɛɖɚɧŰŮɟɤɜ Űɘɛɩɜ əŬɘ əŬɚɨŰŮɟɖɠ ˊɞɘɧŰɖŰŬɠ ɡˊɖɟŮůɘɩɜ, əŬɘ (ii) Űɖɜ 
ŮˊɑŰŮɡɝɖ ŭɡɜŬɛɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ (dynamic efficiency) ˊɞɡ ůɡɜŮˊɎɔŮŰŬɘ ɞɘəɞɜɞɛɘəɐ 
ɛŮɔɏɗɡɜůɖ əŬɘ əŬɘɜɞŰɞɛɑŬ ɛɏůɤ ˊŬɟɞɢɐɠ əɘɜɐŰɟɤɜ ɔɘŬ Űɖɜ ŬɜɎɚɖɣɖ Űɞɡ əɞɘɜɤɜɘəɎ 
ɓɏɚŰɘůŰɞɡ ɨɣɞɡɠ ŮˊŮɜŭɨůŮɤɜ ůŮ ˊɟɞɖɔɛɏɜŮɠ ŭɘəŰɡŬəɏɠ ɡˊɞŭɞɛɏɠ.  

ȼ ůŰŬŰɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ɛŮɑɤůɖ Űɖɠ ɘůɢɨɞɠ Űɞɡ əŬŰŮůŰɖɛɏɜɞɡ 
ˊŬɟɧɢɞɡ ɏŰůɘ ɩůŰŮ ɜŬ ˊɟɞɤɗɖɗŮɑ ɖ Ůɑůɞŭɞɠ ŮɜŬɚɚŬəŰɘəɩɜ ˊŬɟɧɢɤɜ ůŰɖɜ ŬɔɞɟɎ əŬɘ ɜŬ 
ŮɜŰŬŰɘəɞˊɞɘɖɗŮɑ ɞ ɛŮŰŬɝɨ Űɞɡɠ ŬɜŰŬɔɤɜɘůɛɧɠ ɔɘŬ ˊŬɟɞɢɐ əŬɚɨŰŮɟɤɜ əŬɘ (ɞɟɘɕɞɜŰɑɤɠ) 
ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ (service-based competition). ȷɡŰɞɨ Űɞɡ Ůɑŭɞɡɠ ɞ 
ŬɜŰŬɔɤɜɘůɛɧɠ ˊɟɞɤɗŮɑ Űɧůɞ Űɖ ɓɏɚŰɘůŰɖ ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ ˊɧɟɤɜ (productive 
efficiency) ɧůɞ əŬɘ Űɖ ɓɏɚŰɘůŰɖ əŬŰŬɜɞɛɐ Űɞɡɠ ůŰɖɜ əɞɘɜɤɜɑŬ (allocative efficiency), 
ˊɟɞɤɗɩɜŰŬɠ ɏŰůɘ Űɖɜ ŮˊɑŰŮɡɝɖ ůŰŬŰɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ. ȷɜŰɑɗŮŰŬ, ɖ ŭɡɜŬɛɘəɐ 
ŬˊɞŭɞŰɘəɧŰɖŰŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞɜ ɛŬəɟɞˊɟɧɗŮůɛɞ ůŰɧɢɞ Űɖɠ ɟɡɗɛɘůŰɘəɐɠ ˊɞɚɘŰɘəɐɠ ɔɘŬ 



Űɖɜ ŮɜɗɎɟɟɡɜůɖ Űɤɜ ˊŬɟɧɢɤɜ ɜŬ ŮˊŮɜŭɨůɞɡɜ ůŮ ŬɜŰŬɔɤɜɘůŰɘəɏɠ ŭɘəŰɡŬəɏɠ ɡˊɞŭɞɛɏɠ 
ˊɞɡ ɗŬ ɞŭɖɔɐůŮɘ ůŮ ɏɜŬɜ ŬɏɜŬɞ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ əŬɘɜɞŰɧɛɤɜ əŬɘ ˊɞɘɞŰɘəɎ 
ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ (facilities-based competition). ȷɡŰɞɨ Űɞɡ Ůɑŭɞɡɠ ɞ 
ŬɜŰŬɔɤɜɘůɛɧɠ ɛŮɔɘůŰɞˊɞɘŮɑ ŰŬ ɞűɏɚɖ ɔɘŬ Űɞɜ əŬŰŬɜŬɚɤŰɐ əŬɗɩɠ ɞŭɖɔŮɑ ůŮ 
ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ əɞɘɜɤɜɘəɐɠ ŮɡɖɛŮɟɑŬɠ, ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ ŬɜɎˊŰɡɝɖɠ 
əŬɘ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ əɧůŰɞɡɠ ˊŬɟŬɔɤɔɐɠ. ȾŬɗɑůŰŬŰŬɘ ɏŰůɘ ůŬűɏɠ ɧŰɘ ɖ ŮˊɑŰŮɡɝɖ Űɧůɞ 
ůŰŬŰɘəɐɠ ɧůɞ əŬɘ ŭɡɜŬɛɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɏɜŬɠ ŮűɘəŰɧɠ ůŰɧɢɞɠ 
ɛŬəɟɞˊɟɧɗŮůɛŬ. ȸɟŬɢɡˊɟɧɗŮůɛŬ ɧɛɤɠ, ɖ ˊɟɞɩɗɖůɖ Űɖɠ Ůɘůɧŭɞɡ ŬˊɞŭɞŰɘəɩɜ 
ˊŬɟɧɢɤɜ ůŰɖɜ ŬɔɞɟɎ ɛɏůɤ Űɖɠ LLU ɟɡɗɛɘůŰɘəɐɠ ˊɟŬəŰɘəɐɠ ŭɖɛɘɞɡɟɔŮɑ ɛɘŬ ŬɟɜɖŰɘəɐ 
ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ ɓŬůɘəɩɜ ůŰɧɢɤɜ Űɖɠ ɟɡɗɛɘůŰɘəɐɠ ˊɞɚɘŰɘəɐɠ.  

ȾŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬɜŰŬɔɤɜɘůŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɐŰŬɜ ŬɜŬɛŮɜɧɛŮɜɞ ɖ 
ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ɜŬ ŮˊɘəŮɜŰɟɤɗŮɑ ůŰɖɜ ˊɟɞɩɗɖůɖ Űɞɡ service-based competition, 
əŬɗɩɠ ɖ ˊɟɞɩɗɖůɖ Űɞɡ facilities-based competition ŮɑɜŬɘ ɏɜŬɠ ɛŬəɟɞˊɟɧɗŮůɛɞɠ 
ůŰɧɢɞɠ ˊɞɡ ˊɟɞɦˊɞɗɏŰŮɘ ɛɘŬ ɘůɢɡɟɐ ˊŮɚŬŰŮɘŬəɐ ɓɎůɖ ɔɘŬ Űɞɡɠ ɜŮɞŮɘůŮɟɢɧɛŮɜɞɡɠ 
ˊŬɟɧɢɞɡɠ. ȼ ŰɘɛɞɚɞɔɘŬəɐ ˊɞɚɘŰɘəɐ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ ɐŰŬɜ ɖ Ůˊɘɓɞɚɐ əɞůŰɞůŰɟŮűɩɜ 
Űɘɛɩɜ ˊɟɧůɓŬůɖɠ (cost-based access prices), ŭɖɚŬŭɐ ɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ ɞɟɑůŰɖəŮ ɑůɖ 
ɛŮ Űɞ ɞɟɘŬəɧ əɧůŰɞɠ Űɖɠ ˊŬɟɞɢɐɠ ˊɟɧůɓŬůɖɠ. ȺəŰɧɠ Ŭˊɧ Űɖɜ ŬˊɚɧŰɖŰŬ Űɖɠ 
ůɡɔəŮəɟɘɛɏɜɖɠ ŰɘɛɞɚɞɔɘŬəɐɠ ˊɞɚɘŰɘəɐɠ, Űɞ əɨɟɘɞ ŮˊɘɢŮɑɟɖɛŬ ɡˊɏɟ Űɖɠ əɞůŰɞůŰɟŮűɞɨɠ 
Űɘɛɞɚɧɔɖůɖɠ ɐŰŬɜ ɧŰɘ ˊŬɟɏɢŮɘ ůŰɞɡɠ ɜŮɞŮɘůŮɟɢɧɛŮɜɞɡɠ ˊŬɟɧɢɞɡɠ ŰŬ əŬŰɎɚɚɖɚŬ əɑɜɖŰɟŬ 
ɔɘŬ ɜŬ ɚɎɓɞɡɜ Űɖɜ productively efficient ŬˊɧűŬůɖ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮɜɞɘəɑŬůɖ Űɞɡ ŭɘəŰɨɞɡ 
ˊɟɧůɓŬůɖɠ Ŭˊɧ Űɞɜ əŬŰŮůŰɖɛɏɜɞ ˊɎɟɞɢɞ ɐ Űɖ ɢɟɖůɘɛɞˊɞɑɖůɖ ɘŭɘɧəŰɖŰɤɜ ɡˊɞŭɞɛɩɜ 
ˊɟɧůɓŬůɖɠ (make-or-buy decision). ȳɜŰɤɠ, ɖ ůɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ ůɡɛˊŮɟŬɑɜŮɘ ɧŰɘ 
Ůɜɩ Űɞ ɛɞɜŰɏɚɞ ŬɜŰŬɔɤɜɘůɛɞɨ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɖ ŭɞɛɐ Űɖɠ ŬɔɞɟɎɠ ŭɘŬŭɟŬɛŬŰɑɕŮɘ 
ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɖɠ Űɘɛɐɠ ˊɟɧůɓŬůɖɠ ɜŬ ɞŭɖɔɐůŮɘ ɏɜŬɜ 
ɜŮɞŮɘůŮɟɢɧɛŮɜɞ ˊɎɟɞɢɞ ɜŬ ɚɎɓŮɘ Űɖ make-or-buy ŬˊɧűŬůɖ ˊɞɡ ɓŮɚŰɘůŰɞˊɞɘŮɑ Űɖ 
ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ ˊɧɟɤɜ, ɖ əɞůŰɞůŰɟŮűɐɠ Űɘɛɞɚɧɔɖůɖ ɞŭɖɔŮɑ ˊɎɜŰŬ ůŰɖɜ 
ˊŬɟŬɔɤɔɘəɎ ɓɏɚŰɘůŰɖ make-or-buy ŬˊɧűŬůɖ ŬɜŮɝŬɟŰɐŰɤɠ Űɞɡ ɛɞɜŰɏɚɞɡ ŬɜŰŬɔɤɜɘůɛɞɨ. 

ɄŬɟɧɚŬ ŬɡŰɎ, ŮɑɜŬɘ Ůɡɟɏɤɠ ɔɜɤůŰɧ Ŭˊɧ Űɖ ůɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɧŰɘ ɖ ɓɏɚŰɘůŰɖ 
ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ ˊɧɟɤɜ ŭŮɜ ůɡɜŮˊɎɔŮŰŬɘ ŬˊŬɟŬɑŰɖŰŬ əŬɘ Űɖ ɓɏɚŰɘůŰɖ əŬŰŬɜɞɛɐ 
Űɞɡɠ. ɀŮ ɎɚɚŬ ɚɧɔɘŬ, ɖ ɓɏɚŰɘůŰɖ ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ ˊɧɟɤɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ, ŬɚɚɎ ɧɢɘ 
əŬɘ ɘəŬɜɐ, ůɡɜɗɐəɖ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ůŰŬŰɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ. ȼ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ 
ŭɘŬŰɟɘɓɐ ůɡɜŮɘůűɏɟŮɘ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ ˊɞɡ ŮɝŮŰɎɕŮɘ Űɖ ɓɏɚŰɘůŰɖ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ 
ˊɞɡ ŮˊɘŰɡɔɢɎɜŮɘ Űɞɜ ˊŬɟŮɚɗɞɜŰɘəɧ ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ɜŬ ŮˊɘŰɨɢɞɡɜ ůŰŬŰɘəɐ 
ŬˊɞŭɞŰɘəɧŰɖŰŬ əŬŰɎ Űɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɖɜ ˊɟɩɖɜ ɛɞɜɞˊɤɚɘŬəɐ ŬɔɞɟɎ ůŮ ɛɘŬ 
ŬɜŰŬɔɤɜɘůŰɘəɐ ŬɔɞɟɎ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ. ɆɡɔəŮəɟɘɛɏɜŬ, ɖ 
ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ŮɝŮŰɎɕŮɘ Űɞɜ ŬɜŰɑəŰɡˊɞ Űɖɠ ŭɞɛɐɠ Űɖɠ ŬɔɞɟɎɠ ůŰɖɜ 
ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɖɠ Űɘɛɐɠ ˊɟɧůɓŬůɖɠ ɜŬ ɞŭɖɔɐůŮɘ ɏɜŬɜ ɜŮɞŮɘůŮɟɢɧɛŮɜɞ ˊɎɟɞɢɞ 
ɜŬ ɚɎɓŮɘ Űɖ make-or-buy ŬˊɧűŬůɖ ˊɞɡ ɓŮɚŰɘůŰɞˊɞɘŮɑ ɧɢɘ ɛɧɜɞ Űɖ ɢɟɖůɘɛɞˊɞɑɖůɖ ŬɚɚɎ 
əŬɘ Űɖ əŬŰŬɜɞɛɐ Űɤɜ ˊɧɟɤɜ, ŭɖɚŬŭɐ ɞŭɖɔŮɑ ůŮ ůŰŬŰɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ. ɇɞ əɨɟɘɞ 
ůɡɛˊɏɟŬůɛŬ Ŭˊɧ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ɛŮɚɏŰɖ ŮɑɜŬɘ ɧŰɘ ɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ ˊɞɡ ɞŭɖɔŮɑ ɏɜŬɜ 
ɜŮɞŮɘůŮɟɢɧɛŮɜɞ ˊɎɟɞɢɞ ɜŬ ɚɎɓŮɘ Űɖɜ make-or-buy ŬˊɧűŬůɖ ˊɞɡ ɓŮɚŰɘůŰɞˊɞɘŮɑ Űɖ 
ɢɟɖůɘɛɞˊɞɑɖůɖ Űɤɜ ˊɧɟɤɜ, ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ əŬɘ ůŮ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ əŬŰŬɜɞɛɐɠ 
Űɞɡɠ ŬɜŬɚɧɔɤɠ Űɞ ɛɞɜŰɏɚɞ ŬɜŰŬɔɤɜɘůɛɞɨ ˊɞɡ ˊŮɟɘɔɟɎűŮɘ Űɖ ŭɞɛɐ Űɖɠ ŬɔɞɟɎɠ. ɄŬɟɧɚŬ 
ŬɡŰɎ, ɖ əɞůŰɞůŰɟŮűɐɠ Űɘɛɞɚɧɔɖůɖ ɞŭɖɔŮɑ ˊɎɜŰŬ ůŮ make-or-buy ŬˊɞűɎůŮɘɠ ˊɞɡ 
ŮˊɘŰɡɔɢɎɜɞɡɜ ůŰŬŰɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ.  

ȼ ˊŬɟŬˊɎɜɤ ŬɜɎɚɡůɖ ŬˊɞŭŮɘəɜɨŮɘ ɧŰɘ ɖ Ůˊɘɚɞɔɐ Űɤɜ ȺɅȷ ɜŬ ɡˊɞɢɟŮɩůɞɡɜ Űɞɜ 
əŬŰŮůŰɖɛɏɜɞ ˊɎɟɞɢɞ ɜŬ ˊŬɟɏɢŮɘ ůŰɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ ɜŮɞŮɘůŮɟɢɧɛŮɜɞɡɠ ˊɟɧůɓŬůɖ ůŰɞ 
ŭɑəŰɡɧ Űɞɡ ůŮ əɞůŰɞůŰɟŮűŮɑɠ Űɘɛɏɠ ŮˊɘŰɡɔɢɎɜŮɘ Űɞɜ ˊŬɟŮɚɗɞɜŰɘəɧ ɓɟŬɢɡˊɟɧɗŮůɛɧ 
ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ əŬŰɎ Űɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɞ ˊɟɩɖɜ əɟŬŰɘəɧ ɛɞɜɞˊɩɚɘɞ ůŮ 
ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ. ɄŬɟɎɚɚɖɚŬ ɛŮ Űɖɜ ŬˊŮɚŮɡɗɏɟɤůɖ Űɖɠ 
ŬɔɞɟɎɠ Űɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ, ɖ ŰŮɢɜɞɚɞɔɘəɐ ˊɟɧɞŭɞɠ ɞŭɐɔɖůŮ ůŰɖ ůŰŬŭɘŬəɐ ɛŮŰɎɓŬůɖ 



 

Ŭˊɧ Űɖɜ ŬɜŬɚɞɔɘəɐ ůŰɖ ɣɖűɘŬəɐ ɛŮŰɎŭɞůɖ ˊɚɖɟɞűɞɟɘɩɜ. ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, Űɧůɞ 
ɞɘ əŬŰŮůŰɖɛɏɜɞɘ ɧůɞ əŬɘ ɞɘ ŮɜŬɚɚŬəŰɘəɞɑ ˊɎɟɞɢɞɘ ŭɖɛɘɞɨɟɔɖůŬɜ ɏɜŬ ŭɑəŰɡɞ əɞɟɛɞɨ 
ɓŬůɘůɛɏɜɞ ůŮ ɞˊŰɘəɏɠ ɑɜŮɠ, ɞˊɧŰŮ əŬɘ ɏɔɘɜŮ ŰŮɢɜɘəɎ əŬɘ ŮɛˊɞɟɘəɎ ŭɘŬɗɏůɘɛɖ ɖ ˊŬɟɞɢɐ 
Ůɡɟɡɕɤɜɘəɐɠ ˊɟɧůɓŬůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ 
űɤɜɐɠ. ȼ ɛŮɔɎɚɖ Ŭˊɐɢɖůɖ Űɞɡ ŭɘŬŭɘəŰɨɞɡ əŬɘ ɖ ůɡɜŮɢɩɠ ŬɡɝŬɜɧɛŮɜɖ ɕɐŰɖůɖ ɔɘŬ 
ɡˊɖɟŮůɑŮɠ ˊɞɡ ŬˊŬɘŰɞɨɜ ɛŮɔŬɚɨŰŮɟŮɠ ŰŬɢɨŰɖŰŮɠ ůɨɜŭŮůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ, əŬɘ Ůˊɞɛɏɜɤɠ 
ɛŮɔŬɚɨŰŮɟɞ Ůɨɟɞɠ ɕɩɜɖɠ, ɏɢɞɡɜ əŬŰŬůŰɐůŮɘ Űɞ ɢɎɚəɘɜɞ ŭɑəŰɡɞ ˊɟɧůɓŬůɖɠ ŬŭɨɜŬŰɞ ɜŬ 
ŮɝɡˊɖɟŮŰɐůŮɘ Űɖɜ ŬɡɝŬɜɧɛŮɜɖ ɕɐŰɖůɖ, əŬɗɩɠ ŰŬ ɢɎɚəɘɜŬ ŭɑəŰɡŬ ɏɢɞɡɜ ˊŮɟɘɞɟɘůɛɏɜŮɠ 
ŭɡɜŬŰɧŰɖŰŮɠ ůŮ Ůɨɟɞɠ ɕɩɜɖɠ. ũɘŬ ŬɡŰɧɜ Űɞ ɚɧɔɞ ɞɘ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɞɑ ˊɎɟɞɢɞɘ ɏɢɞɡɜ 
ůŰɟɏɣŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɞɡɠ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ȹɘəŰɨɤɜ ɄɟɧůɓŬůɖɠ ɁɏŬɠ ũŮɜɘɎɠ (NGA) 
ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɛŮɟɘəɐ ɐ ɞɚɘəɐ ŬɜŰɘəŬŰɎůŰŬůɖ Űɞɡ ɢɎɚəɘɜɞɡ ŭɘəŰɨɞɡ ˊɟɧůɓŬůɖɠ 
Ŭˊɧ ɞˊŰɘəɎ ůŰɞɘɢŮɑŬ. ȺɑɜŬɘ űŬɜŮɟɧ ɧŰɘ ɧůɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ɢɎɚəɘɜɞɡ ŭɘəŰɨɞɡ 
ˊɟɧůɓŬůɖɠ ŬɜŰɘəŬɗɑůŰŬŰŬɘ Ŭˊɧ ɞˊŰɘəɎ ůŰɞɘɢŮɑŬ, Űɧůɞ ɛŮɔŬɚɨŰŮɟŮɠ ŮɑɜŬɘ ɞɘ Ůɜ ŭɡɜɎɛŮɘ 
ˊɟɞůűŮɟɧɛŮɜŮɠ Ůɡɟɡɕɤɜɘəɏɠ ŰŬɢɨŰɖŰŮɠ ˊɟɧůɓŬůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ. ɇŬɡŰɧɢɟɞɜŬ, əŬɘ ɞɘ 
Ůɗɜɘəɏɠ əɡɓŮɟɜɐůŮɘɠ ɏɢɞɡɜ ůŰɟɏɣŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɞɡɠ ůŰɘɠ ŮˊŮɜŭɨůŮɘɠ ůŮ NGA ŭɑəŰɡŬ, 
əŬɗɩɠ ɏɢŮɘ ŬˊɞŭŮɘɢɗŮɑ ŮɛˊŮɘɟɘəɎ ɧŰɘ ɞɘ ŮˊŮɜŭɨůŮɘɠ ůŮ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɏɠ ɡˊɞŭɞɛɏɠ 
ɞŭɖɔɞɨɜ ůŮ ɞɘəɞɜɞɛɘəɐ ŬɜɎˊŰɡɝɖ əŬɘ ŭɖɛɘɞɡɟɔɑŬ ɗɏůŮɤɜ ŮɟɔŬůɑŬɠ. ɇɘɠ ˊŬɟŬˊɎɜɤ 
ɗɏůŮɘɠ ŬůˊɎɕŮŰŬɘ əŬɘ ɖ ȺɡɟɤˊŬɥəɐ ȺˊɘŰɟɞˊɐ ŭɖɚɩɜɞɜŰŬɠ ɧŰɘ ɞɘ ŮˊŮɜŭɨůŮɘɠ ůŮ NGA 
ŭɑəŰɡŬ ŭɖɛɘɞɡɟɔɞɨɜ əɞɘɜɤɜɘəɎ ɞűɏɚɖ ˊɞɡ ɡˊŮɟɓŬɑɜɞɡɜ əŬŰɎ ˊɞɚɨ ŰŬ ɘŭɘɤŰɘəɎ əɑɜɖŰɟŬ 
ŬɜɎˊŰɡɝɖɠ NGA ŭɘəŰɨɤɜ.   

ɄŬɟɧɚŬ ŬɡŰɎ, ɞɘ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɞɑ ˊɎɟɞɢɞɘ ŮɑɜŬɘ ŮɝŬɘɟŮŰɘəɎ ŮˊɘűɡɚŬəŰɘəɞɑ ɧůɞɜ ŬűɞɟɎ 
Űɖɜ ŬɜɎˊŰɡɝɖ NGA ŭɘəŰɨɤɜ ɚɧɔɤ: (i) Űɞɡ ŮɝŬɘɟŮŰɘəɎ ɡɣɖɚɞɨ əɧůŰɞɡɠ ŬɜɎˊŰɡɝɖɠ NGA 
ŭɘəŰɨɤɜ, (ii) Űɖɠ ŮɝŬɘɟŮŰɘəɎ ŬɓɏɓŬɘɖɠ ɕɐŰɖůɖɠ ɔɘŬ Űɘɠ ɜɏŮɠ ɡˊŮɟ-Ůɡɟɡɕɤɜɘəɏɠ ɡˊɖɟŮůɑŮɠ 
ˊɞɡ ɗŬ ˊŬɟɏɢɞɜŰŬɘ ɛɏůɤ Űɤɜ NGA ŭɘəŰɨɤɜ, əŬɘ (iii) Űɖɠ ŬŭɡɜŬɛɑŬɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ 
Ŭɟɢɩɜ ɜŬ ŭŮůɛŮɡŰɞɨɜ ɔɘŬ Űɖ ɛŮɚɚɞɜŰɘəɐ Űɞɡɠ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ůɢŮŰɘəɎ ɛŮ Űɖɜ 
ˊɟɧůɓŬůɖ ůŰŬ NGA ŭɑəŰɡŬ. ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ, əŬɗɑůŰŬŰŬɘ ůŬűɏɠ ɧŰɘ ɞɘ ɟɡɗɛɘůŰɘəɏɠ 
Ŭɟɢɏɠ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ ɏɜŬɜ ˊɎɟŬ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ɟɧɚɞ, Űɧůɞ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ 
əŬŰɎɚɚɖɚɤɜ əɘɜɐŰɟɤɜ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ NGA ŭɘəŰɨɤɜ, ɧůɞ əŬɘ ůŰɖɜ ŮɜŰŬŰɘəɞˊɞɑɖůɖ Űɞɡ 
ŬɜŰŬɔɤɜɘůɛɞɨ ɔɘŬ ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ. Ⱥˊɞɛɏɜɤɠ, ɞ Űɟɏɢɤɜ 
ůŰɧɢɞɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ŮɑɜŬɘ ɜŬ ˊɟɞɤɗɐůɞɡɜ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ 
ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ɗŬ ŭɘŬŰɑɗŮɜŰŬɘ ɛɏůɤ Űɤɜ NGA ŭɘəŰɨɤɜ.  

ȺˊɘůŰɖɛɞɜɘəɏɠ ɛŮɚɏŰŮɠ ɏɢɞɡɜ ŬˊɞŭŮɑɝŮɘ (Űɧůɞ ůŮ ɗŮɤɟɖŰɘəɧ ɧůɞ əŬɘ ůŮ ŮɛˊŮɘɟɘəɧ 
ŮˊɑˊŮŭɞ) ɧŰɘ ɖ əɞůŰɞůŰɟŮűɐɠ Űɘɛɞɚɧɔɖůɖ Űɖɠ ˊɟɧůɓŬůɖɠ ůŰŬ NGA ŭɑəŰɡŬ ŭŮ ɛˊɞɟŮɑ ɜŬ 
ŮˊɘŰɨɢŮɘ Űɞ ŭɘˊɚɧ ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ Űɖɠ ŮɜɗɎɟɟɡɜůɖɠ Űɤɜ ŮˊŮɜŭɨůŮɤɜ əŬɘ 
Űɖɠ ˊɟɞɩɗɖůɖɠ Űɞɡ ŬɜŰŬɔɤɜɘůɛɞɨ. Ƀ ɚɧɔɞɠ ŮɑɜŬɘ ɧŰɘ ɞɘ əŬŰŮůŰɖɛɏɜɞɘ ˊɎɟɞɢɞɘ ŭŮɜ ŮɑɜŬɘ 
ŭɘŬŰŮɗŮɘɛɏɜɞɘ ɜŬ ŮˊŮɜŭɨůɞɡɜ ůŮ ŭɘəŰɡŬəɏɠ ɡˊɞŭɞɛɏɠ Ŭɜ ɔɜɤɟɑɕɞɡɜ ɧŰɘ ɗŬ ŮɑɜŬɘ 
ɡˊɞɢɟŮɤɛɏɜɞɘ ɜŬ ˊŬɟɏɢɞɡɜ Űɘɠ ɡˊɖɟŮůɑŮɠ Űɞɡɠ ůŰɞɡɠ ŮɜŬɚɚŬəŰɘəɞɨɠ ˊŬɟɧɢɞɡɠ ůŮ 
əɞůŰɞůŰɟŮűŮɑɠ Űɘɛɏɠ, əŬɗɩɠ ůŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɑˊŰɤůɖ ŭŮ ɗŬ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬəŰɐůɞɡɜ 
Űɖɜ ɘŭɘɤŰɘəɐ Űɞɡɠ Ůˊɏɜŭɡůɖ. Ⱥˊɑůɖɠ, ɞɘ ŮɜŬɚɚŬəŰɘəɞɑ ˊɎɟɞɢɞɘ ŭŮɜ ŮɑɜŬɘ ŭɘŬŰŮɗŮɘɛɏɜɞɘ ɜŬ 
ŮˊŮɜŭɨůɞɡɜ ůŮ NGA ŭɑəŰɡŬ ɔɘŬŰɑ, Ŭɜ ɔɜɤɟɑɕɞɡɜ ɧŰɘ ɗŬ ɏɢɞɡɜ ˊɟɧůɓŬůɖ ůŮ 
əɞůŰɞůŰɟŮűŮɑɠ Űɘɛɏɠ, ɗŬ ˊŮɟɘɛɏɜɞɡɜ Űɞɜ əŬŰŮůŰɖɛɏɜɞ ˊɎɟɞɢɞ ɜŬ ŬɜŬˊŰɨɝŮɘ NGA ŭɑəŰɡŬ 
əŬɘ ɛŮŰɎ ɜŬ ɕɖŰɐůɞɡɜ ˊɟɧůɓŬůɖ, ŬˊɞűŮɨɔɞɜŰŬɠ ɏŰůɘ Űɞ ŰŮɟɎůŰɘɞ əɧůŰɞɠ Űɖɠ 
Ůˊɏɜŭɡůɖɠ. ȷɡŰɧ ˊɟŬəŰɘəɎ ůɖɛŬɑɜŮɘ ɧŰɘ ɞɘ ŭɨɞ ůŰɧɢɞɘ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ŮɑɜŬɘ ůŮ 
ɛŮɔɎɚɞ ɓŬɗɛɧ ŬɜŰɘəɟɞɡɧɛŮɜɞɘ əŬɘ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŬɟɜɖŰɘəɐ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ 
ůŰŬŰɘəɐɠ əŬɘ ŭɡɜŬɛɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ. ũɘŬ ŬɡŰɧɜ Űɞ ɚɧɔɞ, ɖ ɓɏɚŰɘůŰɖ ɟɡɗɛɘůŰɘəɐ 
ˊɞɚɘŰɘəɐ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮűŬɟɛɞůŰŮɑ ɔɘŬ Űɖɜ ˊɟɞɩɗɖůɖ Űɤɜ ŮˊŮɜŭɨůŮɤɜ əŬɘ Űɖ 
ŭɘŬůűɎɚɘůɖ Ůɜɧɠ ɘəŬɜɞˊɞɘɖŰɘəɞɨ Ůˊɘˊɏŭɞɡ ŬɜŰŬɔɤɜɘůɛɞɨ ůɡɔəŬŰŬɚɏɔŮŰŬɘ ŬɜɎɛŮůŬ ůŰŬ 
ˊɘɞ ŮˊɑəŬɘɟŬ əŬɘ ŬɛűɘɚŮɔɧɛŮɜŬ ɗɏɛŬŰŬ ůɡɕɐŰɖůɖɠ ɛŮŰŬɝɨ ŬəŬŭɖɛŬɥəɩɜ, ɟɡɗɛɘůŰɘəɩɜ 
Ŭɟɢɩɜ əŬɘ ˊɞɚɘŰɘəɩɜ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɖ ŬŭɡɜŬɛɑŬ Űɖɠ əɞůŰɞůŰɟŮűɞɨɠ Űɘɛɞɚɧɔɖůɖɠ ɜŬ ŮəˊɚɖɟɩůŮɘ Űɞ ŭɘŰŰɧ 
ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ɏɢŮɘ ůŰɟɏɣŮɘ Űɞ ŮɟŮɡɜɖŰɘəɧ ŮɜŭɘŬűɏɟɞɜ ůŰɖɜ ŬɜŮɨɟŮůɖ 



ɜɏɤɜ ɟɡɗɛɘůŰɘəɩɜ ˊɟŬəŰɘəɩɜ ˊɞɡ ɗŬ ŮˊɘŰɡɔɢɎɜɞɡɜ əŬɚɨŰŮɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ɧɟɞɡɠ 
ŮˊŮɜŭɨůŮɤɜ əŬɘ ŬɜŰŬɔɤɜɘůɛɞɨ Ŭˊɧ Űɖɜ ɡˊɞɢɟŮɤŰɘəɐ ˊŬɟɞɢɐ ˊɟɧůɓŬůɖɠ ůŮ 
əɞůŰɞůŰɟŮűŮɑɠ Űɘɛɏɠ. Ⱥˊɞɛɏɜɤɠ, ɖ Ŭˊɧəɚɘůɖ Ŭˊɧ Űɘɠ ɟɡɗɛɘůŰɘəɏɠ ˊɟŬəŰɘəɏɠ ˊɞɡ 
ŮűŬɟɛɧůŰɖəŬɜ əŬŰɎ Űɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɞ ɛɞɜɞˊɩɚɘɞ ůŰɞɜ ŬɜŰŬɔɤɜɘůɛɧ ɛˊɞɟŮɑ ɜŬ 
ˊɎɟŮɘ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ɛɞɟűɏɠ: 

¶ ȷˊɧəɚɘůɖ ůŮ ɧɟɞɡɠ ŰɘɛɞɚɞɔɘŬəɐɠ ˊɞɚɘŰɘəɐɠ ˊɟɧůɓŬůɖɠ, ŭɖɚŬŭɐ Ŭˊɧəɚɘůɖ Ŭˊɧ Űɘɠ 
əɞůŰɞůŰɟŮűŮɑɠ Űɘɛɏɠ. ȺɑɜŬɘ űŬɜŮɟɧ ɧŰɘ ɧůɞ ɛŮɔŬɚɨŰŮɟɖ ɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ, Űɧůɞ 
ɛŮɔŬɚɨŰŮɟŬ ŰŬ əɑɜɖŰɟŬ ɔɘŬ ŬɜɎɚɖɣɖ ŮˊŮɜŭɨůŮɤɜ, ŬɚɚɎ əŬɘ ɛŮɔŬɚɨŰŮɟɖ ɖ 
ůŰɟɏɓɚɤůɖ Űɖɠ ŬɔɞɟɎɠ ůŮ ɧɟɞɡɠ ŬɜŰŬɔɤɜɘůɛɞɨ. ũɘŬ ŬɡŰɧ Űɞ ɚɧɔɞ, ɖ ȺɡɟɤˊŬɥəɐ 
ȺˊɘŰɟɞˊɐ ůɡůŰɐɜŮɘ Űɖɜ ˊŬɟɞɢɐ ˊɟɧůɓŬůɖɠ ůŮ NGA ŭɑəŰɡŬ ůŮ Űɘɛɏɠ əɧůŰɞɡɠ 
ˊɟɞůŬɡɝɖɛɏɜŮɠ əŬŰɎ ɏɜŬ ˊɞůɞůŰɧ ˊɞɡ ɗŬ ŬˊɞɕɖɛɘɩɜŮɘ Űɞɜ ŮˊŮɜŭɡŰɐ ɔɘŬ ɧɚɞɡɠ 
Űɞɡɠ əɘɜŭɨɜɞɡɠ ˊɞɡ Ůɜɏɢɞɡɜ ɞɘ ŮˊŮɜŭɨůŮɘɠ ůŮ NGA ŭɑəŰɡŬ əŬɘ ɛˊɞɟɞɨɜ ɜŬ 
ˊɞůɞŰɘəɞˊɞɘɖɗɞɨɜ.  

¶ ȷˊɧəɚɘůɖ ůŮ ɧɟɞɡɠ ɟɡɗɛɘůŰɘəɞɨ əŬɗŮůŰɩŰɞɠ, ŭɖɚŬŭɐ Ŭˊɧəɚɘůɖ Ŭˊɧ Űɞ əŬɗŮůŰɩɠ 
ˊŬɟɞɢɐɠ ɡˊɞɢɟŮɤŰɘəɐɠ ˊɟɧůɓŬůɖɠ. ɇŬ ŮɜŬɚɚŬəŰɘəɎ ɟɡɗɛɘůŰɘəɎ əŬɗŮůŰɩŰŬ ˊɞɡ 
ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ Ŭűɞɟɞɨɜ: (i) Űɖ ɛɖ Ůˊɘɓɞɚɐ ɡˊɞɢɟŮɤŰɘəɐɠ ˊɟɧůɓŬůɖɠ (regulatory 
forbearance), (ii) Űɖ ɛɖ Ůˊɘɓɞɚɐ ɡˊɞɢɟŮɤŰɘəɐɠ ˊɟɧůɓŬůɖɠ ɔɘŬ ɏɜŬ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 
əŬɘ ɏˊŮɘŰŬ Űɖɜ Ůˊɘɓɞɚɐ ˊɟɧůɓŬůɖɠ ůŮ ɟɡɗɛɘɕɧɛŮɜŮɠ Űɘɛɏɠ (regulatory holidays), əŬɘ 
(iii) Űɖɜ Ůˊɘɓɞɚɐ ˊɟɧůɓŬůɖɠ ůŮ ɟɡɗɛɘɕɧɛŮɜŮɠ Űɘɛɏɠ ɔɘŬ ɏɜŬ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ əŬɘ 
ɏˊŮɘŰŬ Űɖ ɛɖ Ůˊɘɓɞɚɐ ɡˊɞɢɟŮɤŰɘəɐɠ ˊɟɧůɓŬůɖɠ (sunset clauses).  

¶ ȷˊɧəɚɘůɖ ůŮ ɧɟɞɡɠ ŭɞɛɐɠ Űɖɠ Űɘɛɐɠ ˊɟɧůɓŬůɖɠ, ŭɖɚŬŭɐ Ŭˊɧəɚɘůɖ Ŭˊɧ Űɖɜ ŬɜɎ 
ɢɟɐůɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ, ŮˊɘɓɎɚɚɞɜŰŬɠ ɛɑŬ Űɘɛɐ ˊɟɧůɓŬůɖɠ ˊɞɡ ɗŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 
ɏɜŬ ůŰŬɗŮɟɧ əŬɘ ɏɜŬ ɛŮŰŬɓɚɖŰɧ (ŬɜɎ ɢɟɐůɖ) ɛɏɟɞɠ.  

ȼ ůɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ ŮɝŮŰɎɕŮɘ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɤɜ ˊŬɟŬˊɎɜɤ ŬˊɞəɚɑůŮɤɜ 
ůŰŬ əɑɜɖŰɟŬ ɔɘŬ ŮˊŮɜŭɨůŮɘɠ ůŮ NGA ŭɑəŰɡŬ əŬɘ ůŰɖɜ ŮˊɑŰŮɡɝɖ Ůɜɧɠ ŬɜŰŬɔɤɜɘůŰɘəɞɨ 
ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɟɞɠ ɧűŮɚɞɠ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ. ɇɞ ɓŬůɘəɧ ůɡɛˊɏɟŬůɛŬ ˊɞɡ ŮɝɎɔŮŰŬɘ 
Ŭˊɧ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ɛŮɚɏŰŮɠ ŮɑɜŬɘ ɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ ɛɘŬ ɞɛɧűɤɜɖ Ɏˊɞɣɖ ůɢŮŰɘəɎ ɛŮ Űɞ 
ˊɞɘŬ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŰɖɜ ŬɜɎɚɖɣɖ Űɞɡ əɞɘɜɤɜɘəɎ ɓɏɚŰɘůŰɞɡ 
ɨɣɞɡɠ ŮˊŮɜŭɨůŮɤɜ (ŭɖɚŬŭɐ ɜŬ ŮˊɘŰɡɔɢɎɜŮɘ ůŰŬŰɘəɐ əŬɘ ŭɡɜŬɛɘəɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ), 
əŬɗɩɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮˊɖɟŮɎɕɞɜŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɞ əɧůŰɞɠ Űɖɠ Ůˊɏɜŭɡůɖɠ 
əŬɘ Űɖɜ ŮˊɑŭɟŬůɖ Űɤɜ ŮˊŮɜŭɨůŮɤɜ ůŰɖɜ ˊɟɞɗɡɛɑŬ Űɤɜ əŬŰŬɜŬɚɤŰɩɜ ɜŬ ŬɔɞɟɎɕɞɡɜ Űɘɠ 
ɜɏŮɠ ɡˊŮɟ-Ůɡɟɡɕɤɜɘəɏɠ ɡˊɖɟŮůɑŮɠ.  

ȼ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ ůɡɜŮɘůűɏɟŮɘ ůŰɖ ůɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ ˊɞɡ ŮɝŮŰɎɕŮɘ 
Űɞɜ ŬɜŰɑəŰɡˊɞ Űɤɜ ŭɨɞ ˊɟɩŰɤɜ ŬˊɞəɚɑůŮɤɜ ůŰɞ ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ɜŬ 
ŮɜɗŬɟɟɨɜɞɡɜ Űɘɠ ŮˊŮɜŭɨůŮɘɠ ůŮ NGA ŭɑəŰɡŬ əŬɘ ɜŬ ˊɟɞɤɗɐůɞɡɜ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ ˊɟɞɠ 
ɧűŮɚɞɠ Űɖɠ əɞɘɜɤɜɑŬɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ ɛŮɚɏŰŮɠ ˊɞɡ ŮɝŮŰɎɕɞɡɜ Űɖɜ ŮˊɑˊŰɤůɖ Ŭˊɧ 
Űɖɜ Ŭˊɧəɚɘůɖ Ŭˊɧ Űɘɠ əɞůŰɞůŰɟŮűŮɑɠ Űɘɛɏɠ ůŰɘɠ ŮˊŮɜŭɨůŮɘɠ əŬɘ ůŰɖɜ əɞɘɜɤɜɘəɐ ŮɡɖɛŮɟɑŬ 
ɗŮɤɟɞɨɜ ɧŰɘ ɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ ůɢŮŰɑɕŮŰŬɘ ɗŮŰɘəɎ ɛŮ Űɞ ɨɣɞɠ Űɖɠ Ůˊɏɜŭɡůɖɠ. ȷɡŰɧ 
ˊɟŬəŰɘəɎ ůɖɛŬɑɜŮɘ ɧŰɘ ɧůɞ ɛŮɔŬɚɨŰŮɟɖ ɖ ŬɜŬɓɎɗɛɘůɖ Űɞɡ ŭɘəŰɨɞɡ ˊɟɧůɓŬůɖɠ ɐ/əŬɘ ɧůɞ 
ɔŮɤɔɟŬűɘəɎ ŮəŰŮɜɏůŰŮɟɞ ŮɑɜŬɘ Űɞ NGA ŭɑəŰɡɞ Űɧůɞ ɛŮɔŬɚɨŰŮɟɖ ɖ Ŭˊɞɕɖɛɑɤůɐ ˊɞɡ 
ɚŬɛɓɎɜŮɘ ɞ ŮˊŮɜŭɡŰɐɠ ɛɏůɤ Űɖɠ Űɘɛɐɠ ˊɟɧůɓŬůɖɠ ɔɘŬ Űɞɜ əɑɜŭɡɜɞ ˊɞɡ ŬɜŬɚŬɛɓɎɜŮɘ. 
ȳŰŬɜ ɛɘŬ ŰɏŰɞɘŬ Űɘɛɐ ˊɟɧůɓŬůɖɠ ŰɑɗŮŰŬɘ Ŭˊɧ Űɘɠ ɟɡɗɛɘůŰɘəɏɠ Ŭɟɢɏɠ ˊɟɘɜ Űɖɜ ŬɜɎɚɖɣɖ 
Űɤɜ ŮˊŮɜŭɨůŮɤɜ ɗŮɤɟɞɨɛŮ ɧŰɘ ɖ Ůˊɏɜŭɡůɖ ɔɑɜŮŰŬɘ ɡˊɧ ɟɡɗɛɘůŰɘəɐ ɓŮɓŬɘɧŰɖŰŬ. ȷɡŰɐ ɖ 
ɗŮɩɟɖůɖ ŭŮɜ ŮɑɜŬɘ ŬɟəŮŰɎ ɟŮŬɚɘůŰɘəɐ əŬɗɩɠ ɞɘ ɟɡɗɛɘůŰɘəɏɠ Ŭɟɢɏɠ ŭŮ ɛˊɞɟɞɨɜ ɜŬ 
ŭŮůɛŮɡŰɞɨɜ ůŮ ɛɘŬ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ɔɘŬ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɑůɞ ɛŮ Űɞɜ əɨəɚɞ ɕɤɐɠ Űɤɜ 
NGA ŭɘəŰɨɤɜ. ũɘŬ ŬɡŰɧɜ Űɞ ɚɧɔɞ, ɏɜŬ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɖɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ ɗŮɤɟŮɑ ɧŰɘ ɞɘ 
Űɘɛɏɠ ˊɟɧůɓŬůɖɠ ˊɞɡ ŮɑɜŬɘ ŮɝŬɟŰɩɛŮɜŮɠ Ŭˊɧ Űɞ ɨɣɞɠ Űɖɠ Ůˊɏɜŭɡůɖɠ ŰɑɗŮɜŰŬɘ ůŮ ɘůɢɨ 
ɛŮŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ NGA ŭɘəŰɨɤɜ. ȷɜ əŬɘ ŬɡŰɏɠ ɞɘ ɛŮɚɏŰŮɠ ɗŮɤɟɞɨɜ ɧŰɘ ɖ Ůˊɏɜŭɡůɖ 
ɔɑɜŮŰŬɘ ɡˊɧ ɟɡɗɛɘůŰɘəɐ ŬɓŮɓŬɘɧŰɖŰŬ, ɡˊɞɗɏŰɞɡɜ ɧŰɘ ɞ ɟɡɗɛɘůŰɐɠ ɗŬ ɗɏůŮɘ Űɖɜ 
ŬɜŬɛŮɜɧɛŮɜɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ ˊɞɡ ŮɑɜŬɘ ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɞ ɨɣɞɠ Űɖɠ Ůˊɏɜŭɡůɖɠ. 



 

ȷɜŰɑɗŮŰŬ ɛŮ ŬɡŰɏɠ Űɘɠ ɛŮɚɏŰŮɠ, ɖ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ɛɞɜŰŮɚɞˊɞɘŮɑ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ 
ɟɡɗɛɘůŰɘəɏɠ Ŭɟɢɏɠ ɏɢɞɡɜ ůɖɛŬɜŰɘəɎ əɑɜɖŰɟŬ ɜŬ Ŭˊɞəɚɑɜɞɡɜ Ŭˊɧ Űɖɜ ŮɝŬɟŰɩɛŮɜɖ Ŭˊɧ 
Űɖɜ Ůˊɏɜŭɡůɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ ɧŰŬɜ ɗŬ ɏɢŮɘ ˊɚɏɞɜ ŭɖɛɘɞɡɟɔɖɗŮɑ Űɞ NGA ŭɑəŰɡɞ əŬɘ 
Ůˊɞɛɏɜɤɠ ɜŬ ɗɏůɞɡɜ Űɖɜ Űɘɛɐ ˊɟɧůɓŬůɖɠ ˊɞɡ ɛŮɔɘůŰɞˊɞɘŮɑ Űɖɜ əɞɘɜɤɜɘəɐ ŮɡɖɛŮɟɑŬ. 
Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɖ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ɡˊɞɗɏŰŮɘ ɧŰɘ ɞɘ ɟɡɗɛɘůŰɘəɏɠ Ŭɟɢɏɠ ɗŬ ɗɏůɞɡɜ Űɖɜ 
ŮɝŬɟŰɩɛŮɜɖ Ŭˊɧ Űɖɜ Ůˊɏɜŭɡůɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ ɛŮ ɛɑŬ ůɡɔəŮəɟɘɛɏɜɖ ˊɘɗŬɜɧŰɖŰŬ ɐ ɗŬ 
ɗɏůɞɡɜ Űɖɜ Űɘɛɐ ˊɟɧůɓŬůɖɠ ɑůɖ ɛŮ Űɞ əɧůŰɞɠ ˊŬɟɞɢɐɠ Űɖɠ ˊɟɧůɓŬůɖɠ ɛŮ Űɖ 
ůɡɛˊɚɖɟɤɛŬŰɘəɐ ˊɘɗŬɜɧŰɖŰŬ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɧŰɘ ɧŰŬɜ Űɞ əɧůŰɞɠ Űɖɠ 
Ůˊɏɜŭɡůɖɠ ŮɑɜŬɘ ůɢŮŰɘəɎ ɛɘəɟɧ ůŮ ůɢɏůɖ ɛŮ Űɖ ɗŮŰɘəɐ ŮˊɑŭɟŬůɖ Űɖɠ Ůˊɏɜŭɡůɖɠ ůŰɖ 
ɕɐŰɖůɖ ɔɘŬ Űɘɠ ɜɏŮɠ ɡˊɖɟŮůɑŮɠ, ɞ ŮˊŮɜŭɡŰɐɠ ɡˊɞŮˊŮɜŭɨŮɘ ůŮ ůɢɏůɖ ɛŮ Űɞ əɞɘɜɤɜɘəɎ 
ŮˊɘɗɡɛɖŰɧ ŮˊɑˊŮŭɞ Ůˊɏɜŭɡůɖɠ. ȷɜŰɑɗŮŰŬ, ůŰɖ ˊɘɞ ɟŮŬɚɘůŰɘəɐ ˊŮɟɑˊŰɤůɖ ɧˊɞɡ ɖ ɗŮŰɘəɐ 
ŮˊɑŭɟŬůɖ Űɖɠ Ůˊɏɜŭɡůɖɠ ůŰɖ ɕɐŰɖůɖ ɔɘŬ Űɘɠ ɜɏŮɠ ɡˊɖɟŮůɑŮɠ ŮɑɜŬɘ ɛɘəɟɐ ůŮ ůɢɏůɖ ɛŮ Űɞ 
əɧůŰɞɠ Űɖɠ Ůˊɏɜŭɡůɖɠ, ɞ ŮˊŮɜŭɡŰɐɠ ɛˊɞɟŮɑ ɜŬ ɡˊɞŮˊŮɜŭɨŮɘ ɐ ɜŬ ɡˊŮɟŮˊŮɜŭɨŮɘ 
ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ Ůˊɘɓɞɚɐɠ Űɖɠ əɞůŰɞůŰɟŮűɞɨɠ Űɘɛɞɚɧɔɖůɖɠ. ɇɞ əɨɟɘɞ 
ůɡɛˊɏɟŬůɛŬ Ŭˊɧ Űɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŮɑɜŬɘ ɧŰɘ ɖ ŮˊɑŰŮɡɝɖ Űɞɡ əɞɘɜɤɜɘəɎ ɓɏɚŰɘůŰɞɡ 
Ůˊɘˊɏŭɞɡ ŮˊŮɜŭɨůŮɤɜ ŭŮɜ ŮɝŬɟŰɎŰŬɘ ɛɧɜɞ Ŭˊɧ Űɘɠ ŮˊɘəɟŬŰɞɨůŮɠ ůɡɜɗɐəŮɠ ɕɐŰɖůɖɠ əŬɘ 
əɧůŰɞɡɠ, ŬɚɚɎ əŬɘ Ŭˊɧ Űɖ ɟɡɗɛɘůŰɘəɐ ŬɓŮɓŬɘɧŰɖŰŬ. 

ȺˊɘˊɟɞůɗɏŰɤɠ, ɖ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ ůɡɜŮɘůűɏɟŮɘ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ ˊɞɡ 
ŮɝŮŰɎɕŮɘ Űɖɜ ŮˊɑŭɟŬůɖ Űɖɠ ɛɖ ɡˊɞɢɟŮɤŰɘəɐɠ ɟɨɗɛɘůɖɠ ůŰɘɠ ŮˊŮɜŭɨůŮɘɠ əŬɘ ůŰɖɜ 
əɞɘɜɤɜɘəɐ ŮɡɖɛŮɟɑŬ. ȳˊɤɠ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ, ɖ ɛɖ ɡˊɞɢɟŮɤŰɘəɐ ɟɨɗɛɘůɖ ɛŮɔɘůŰɞˊɞɘŮɑ 
ŰŬ əɑɜɖŰɟŬ ɔɘŬ ŬɜɎɚɖɣɖ ŮˊŮɜŭɨůŮɤɜ, ŬɚɚɎ ɏɢŮɘ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ůŰɞɜ 
ŬɜŰŬɔɤɜɘůɛɧ əŬɘ əŬŰô ŮˊɏəŰŬůɖ ůŰɖɜ əɞɘɜɤɜɘəɐ ŮɡɖɛŮɟɑŬ. ȼ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ 
ůɡɔəɟɑɜŮɘ ŰŬ əɑɜɖŰɟŬ Ůɜɧɠ ɛɞɜɞˊɤɚɖŰɐ NGA ɡˊɖɟŮůɘɩɜ ɜŬ ŮˊŮəŰŮɑɜŮɘ Űɞ NGA ŭɑəŰɡɧ 
Űɞɡ ůŰɘɠ ɚɘɔɧŰŮɟɞ ˊɡəɜɞəŬŰɞɘəɖɛɏɜŮɠ ˊŮɟɘɞɢɏɠ əɎŰɤ Ŭˊɧ Űɞ əŬɗŮůŰɩɠ Űɖɠ ŮɜɘŬɑŬɠ əŬɘ 
Űɖɠ ŭɘŬəɟɘŰɐɠ Űɘɛɞɚɧɔɖůɖɠ Űɤɜ NGA ɡˊɖɟŮůɘɩɜ ɚɘŬɜɘəɐɠ. ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ŰŬ əɑɜɖŰɟŬ 
Űɞɡ ɛɞɜɞˊɤɚɖŰɐ ɜŬ ŮˊŮəŰŮɑɜŮɘ Űɖɜ Ůˊɏɜŭɡůɐ Űɞɡ ůŰɘɠ ɚɘɔɧŰŮɟɞ ˊɡəɜɞəŬŰɞɘəɖɛɏɜŮɠ 
ˊŮɟɘɞɢɏɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟŬ ɡˊɧ Űɞ əŬɗŮůŰɩɠ Űɖɠ ŭɘŬəɟɘŰɐɠ Űɘɛɞɚɧɔɖůɖɠ, Ůɜɩ Űɞ 
ůɡɔəŮəɟɘɛɏɜɞ əŬɗŮůŰɩɠ ɞŭɖɔŮɑ əŬɘ ůŮ ɛŮɔŬɚɨŰŮɟɞ ŮˊɑˊŮŭɞ əɞɘɜɤɜɘəɐɠ ŮɡɖɛŮɟɑŬɠ ɧŰŬɜ 
Űɞ əɧůŰɞɠ Űɖɠ Ůˊɏɜŭɡůɖɠ ŭŮɜ ŮɑɜŬɘ ŮɝŬɘɟŮŰɘəɎ ɛɘəɟɧ. Ⱥˊɞɛɏɜɤɠ, ůŮ ŬɡŰɐɜ Űɖɜ 
ˊŮɟɑˊŰɤůɖ, ɞɘ ȺɅȷ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɜ ɛɞɜɞˊɤɚɖŰɐ ɜŬ ɗɏŰŮɘ ŭɘŬűɞɟŮŰɘəɏɠ 
Űɘɛɏɠ ɚɘŬɜɘəɐɠ ůŮ əɎɗŮ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ əŬɗɩɠ ŬɡŰɐ ɖ ˊɞɚɘŰɘəɐ ŮɜɗŬɟɟɨɜŮɘ Űɧůɞ Űɘɠ 
ŮˊŮɜŭɨůŮɘɠ ɧůɞ əŬɘ Űɖɜ əɞɘɜɤɜɘəɐ ŮɡɖɛŮɟɑŬ. ɆŰɖɜ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ, ɖ ŮɜɘŬɑŬ 
Űɘɛɞɚɧɔɖůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘɓɚɖɗŮɑ ɔɘŬ ɜŬ ŬɛɓɚɨɜŮɘ Űɘɠ ŬɟɜɖŰɘəɏɠ ůɡɜɏˊŮɘŮɠ Űɖɠ ɛɖ 
ɟɨɗɛɘůɖɠ ůŰɖɜ əɞɘɜɤɜɘəɐ ŮɡɖɛŮɟɑŬ. 

ȳɚŮɠ ɞɘ ɛŮɚɏŰŮɠ ˊɞɡ ɏɢɞɡɜ ˊɟɞŬɜŬűŮɟɗŮɑ (Űɧůɞ ɞɘ ɡˊɎɟɢɞɡůŮɠ ɧůɞ əŬɘ Űɖɠ ˊŬɟɞɨůŬɠ 
ŭɘŬŰɟɘɓɐɠ) ɗŮɤɟɞɨɜ ɧŰɘ ɞɘ ŮˊŮɜŭɨůŮɘɠ ůŮ NGA ŭɑəŰɡŬ Ŭűɞɟɞɨɜ ŮɑŰŮ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ 
NGA ŭɘəŰɨɤɜ, ŮɑŰŮ Űɖ ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ ŬɡŰɩɜ. ɆŰɖɜ ˊɟɩŰɖ ˊŮɟɑˊŰɤůɖ, ɖ 
ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ ŮɑɜŬɘ ŮɝɤɔŮɜɩɠ ɞɟɘɕɧɛŮɜɖ əŬɘ Ůˊɞɛɏɜɤɠ ɞ ŮˊŮɜŭɡŰɐɠ ŬˊɞűŬůɑɕŮɘ 
Űɞ ɛɏɟɞɠ Űɞɡ ŭɘəŰɨɞɡ ˊɟɧůɓŬůɖɠ ˊɞɡ ɗŬ ŬɜŰɘəŬŰŬůŰŬɗŮɑ Ŭˊɧ ɞˊŰɘəɎ ůŰɞɘɢŮɑŬ, əŬɗɩɠ 
əŬɘ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ ɡɚɞˊɞɑɖůɖɠ, ŭɖɚŬŭɐ ŬˊɞűŬůɑɕŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ NGA ŭɘəŰɨɞɡ 
ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ˊŬɟŮɢɧɛŮɜɖ ŰŬɢɨŰɖŰŬ ˊɟɧůɓŬůɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ. ɆŰɖ ŭŮɨŰŮɟɖ 
ˊŮɟɑˊŰɤůɖ, ɖ ˊɞɘɧŰɖŰŬ Űɞɡ NGA ŭɘəŰɨɞɡ ŮɑɜŬɘ ŮɝɤɔŮɜɩɠ ɞɟɘɕɧɛŮɜɖ əŬɘ Ůˊɞɛɏɜɤɠ ɞ 
ŮˊŮɜŭɡŰɐɠ ŬˊɞűŬůɑɕŮɘ ůŮ ˊɞɘŮɠ ˊŮɟɘɞɢɏɠ ɗŬ ŮɔəŬŰŬůŰɐůŮɘ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɞɘɧŰɖŰŬ 
ŭɘəŰɨɞɡ, ŭɖɚŬŭɐ Űɖ ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ Űɞɡ NGA ŭɘəŰɨɞɡ. ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɧɛɤɠ, 
ɖ ŬˊɧűŬůɖ ɔɘŬ Ůˊɏɜŭɡůɖ ůŮ NGA ŭɑəŰɡŬ ŮɑɜŬɘ ɛɘŬ ŭɘŭɘɎůŰŬŰɖ ŬˊɧűŬůɖ ˊɞɡ ŬűɞɟɎ 
Űɧůɞ Űɖɜ ˊŬɟŮɢɧɛŮɜɖ ˊɞɘɧŰɖŰŬ, ɧůɞ əŬɘ Űɖ ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ. ȷɡŰɧ ůɡɜŮˊɎɔŮŰŬɘ ɧŰɘ 
ɞ ŮˊŮɜŭɡŰɐɠ ŬˊɞűŬůɑɕŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ NGA ŭɘəŰɨɤɜ ˊɞɡ ɗŬ ŬɜŬˊŰɨɝŮɘ ůŮ əɎɗŮ 
ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ.  

ȼ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ɛɞɜŰŮɚɞˊɞɘŮɑ Űɞ ˊŬɟŬˊɎɜɤ ɔŮɔɞɜɧɠ ɔɘŬ ɜŬ ŮɝŮŰɎůŮɘ Ŭɜ ɖ ŬɜɎˊŰɡɝɖ 
Ůɜɧɠ ɔŮɤɔɟŬűɘəɎ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɞɡ NGA ŭɘəŰɨɞɡ ɞŭɖɔŮɑ ůŰɖɜ əɞɘɜɤɜɘəɎ ɓɏɚŰɘůŰɖ 
ŮˊŮɜŭɡŰɘəɐ ŬˊɧűŬůɖ. ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ɏɜŬɠ ɛɞɜɞˊɤɚɖŰɐɠ ɡˊɞŮˊŮɜŭɨŮɘ ůŮ ůɢɏůɖ ɛŮ Űɖ 



əɞɘɜɤɜɘəɎ ɓɏɚŰɘůŰɖ ˊŬɟŮɢɧɛŮɜɖ ˊɞɘɧŰɖŰŬ ůŮ əɎɗŮ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ, Ůɜɩ ŮɑɜŬɘ 
ŭɘŬŰŮɗŮɘɛɏɜɞɠ ɜŬ ŮˊŮɜŭɨůŮɘ ůŮ ɧɚŮɠ Űɘɠ ɔŮɤɔɟŬűɘəɏɠ ˊŮɟɘɞɢɏɠ, Ŭɜ əŬɘ ůŰɘɠ ɚɘɔɧŰŮɟɞ 
ˊɡəɜɞəŬŰɞɘəɖɛɏɜŮɠ Űɞ ɛɏɟɞɠ Űɞɡ ɢɎɚəɘɜɞɡ ŭɘəŰɨɞɡ ˊɟɧůɓŬůɖɠ ˊɞɡ ŬɜŰɘəŬɗɑůŰŬŰŬɘ Ŭˊɧ 
ɞˊŰɘəɏɠ ɑɜŮɠ ŮɑɜŬɘ ŬɛŮɚɖŰɏɞ. ɇŬ ůɡɔəŮəɟɘɛɏɜŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮɑɜŬɘ ůɡɔəɟɑůɘɛŬ ɛŮ Űɞɡɠ 
ůŰɧɢɞɡɠ Űɖɠ ɊɖűɘŬəɐɠ ȷŰɕɏɜŰŬɠ ɔɘŬ Űɖɜ Ⱥɡɟɩˊɖ əŬɗɩɠ ɞɘ ůɡɔəŮəɟɘɛɏɜɞɘ ůŰɧɢɞɘ 
ŬɜŬűɏɟɞɜŰŬɘ Űɧůɞ ůŰɘɠ ˊŬɟŮɢɧɛŮɜŮɠ Ůɡɟɡɕɤɜɘəɏɠ ŰŬɢɨŰɖŰŮɠ, ɧůɞ əŬɘ ůŰɖ ɔŮɤɔɟŬűɘəɐ 
əɎɚɡɣɖ. ȼ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ɏŭŮɘɝŮ ɧŰɘ ɖ ˊŬɟɞɢɐ ŰŬɢɡŰɐŰɤɜ ŰɞɡɚɎɢɘůŰɞɜ 30Mbps ůŮ 
ɧɚɞɡɠ Űɞɡɠ ȺɡɟɤˊŬɑɞɡɠ ˊɞɚɑŰŮɠ Űɞ 2020 ŮɑɜŬɘ ɏɜŬɠ ŮűɘəŰɧɠ ůŰɧɢɞɠ ɧŰŬɜ ɖ ɕɐŰɖůɖ ɔɘŬ 
Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ɡˊɖɟŮůɑŮɠ ŮɑɜŬɘ ŬɟəŮŰɎ ŮɚŬůŰɘəɐ, Ůɜɩ ɖ ˊŬɟɞɢɐ 100Mbps ůŰɞ 50% Űɤɜ 
ȺɡɟɤˊŬɥəɩɜ ɜɞɘəɞəɡɟɘɩɜ Űɞ 2020 ŭŮɜ ŮɑɜŬɘ ŮűɘəŰɧɠ ůŰɧɢɞɠ.  

ɇɞ əɨɟɘɞ ůɡɛˊɏɟŬůɛŬ ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ɏɤɠ ŰɩɟŬ ŬɜɎɚɡůɖ ŮɑɜŬɘ ɧŰɘ ɖ ɛŮŰɎɓŬůɖ 
Ŭˊɧ Űɞɜ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ Űɤɜ ɢɎɚəɘɜɤɜ 
ŭɘəŰɨɤɜ ůŰɞɜ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ Űɤɜ NGA 
ŭɘəŰɨɤɜ ŮɑɜŬɘ ɛɑŬ ˊɞɚɨˊɚɞəɖ ŭɘŬŭɘəŬůɑŬ ɧˊɞɡ ɞ ɟɧɚɞɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ŮɑɜŬɘ 
ŬɜŬɛűɑɓɞɚŬ ůɖɛŬɜŰɘəɧɠ, ŬɚɚɎ ɖ ɓɏɚŰɘůŰɖ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ɓɟɑůəŮŰŬɘ ɡˊɧ ůɡɜŮɢɐ 
ůɡɕɐŰɖůɖ əŬɘ ŭɘŬɛɎɢɖ. ȯɚɚɤůŰŮ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ ůŰɧɢɞɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ŮɑɜŬɘ 
ɏɜŬ ŮɜŭɘɎɛŮůɞ ůŰɎŭɘɞ ˊɟɞɠ Űɖɜ ŮˊɑŰŮɡɝɖ ŭɡɜŬɛɘəɐɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ ɧˊɞɡ əɎɗŮ 
ˊɎɟɞɢɞɠ ɗŬ əŬŰɏɢŮɘ Űɘɠ ŭɘəɏɠ Űɞɡ ɘŭɘɧəŰɖŰŮɠ NGA ɡˊɞŭɞɛɏɠ əŬɘ Ůˊɞɛɏɜɤɠ ɞ 
ŬɜŰŬɔɤɜɘůɛɧɠ ɗŬ ůŰɖɟɑɕŮŰŬɘ ůŰɘɠ ɡˊɞŭɞɛɏɠ əŬɘ ɧɢɘ ůŰɘɠ ɡˊɖɟŮůɑŮɠ. ȷɡŰɧɠ ɞ Űɨˊɞɠ Űɞɡ 
ŬɜŰŬɔɤɜɘůɛɞɨ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ɏɜŬɜ ŬɏɜŬɞ ŬɜŰŬɔɤɜɘůɛɧ ɔɘŬ ˊŬɟɞɢɐ 
əŬɘɜɞŰɧɛɤɜ əŬɘ ˊɞɘɞŰɘəɎ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ ŮˊŮɜŭɨůŮɤɜ ůŮ 
əŬɘɜɞŰɧɛŮɠ ɡˊɞŭɞɛɏɠ, ɧˊɞɡ ɖ ɟɡɗɛɘůŰɘəɐ ˊŬɟɏɛɓŬůɖ ŭŮ ɗŬ ŮɑɜŬɘ ˊɚɏɞɜ ŬˊŬɟŬɑŰɖŰɖ. 
ȷɡŰɐ ɖ əŬŰɎůŰŬůɖ ˊŮɟɘɔɟɎűŮɘ Űɞɜ ɛŮɚɚɞɜŰɘəɧ ůŰɧɢɞ Űɤɜ ȺɅȷ.  

ȼ ůɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ ˊɟɞŰŮɑɜŮɘ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɚŮɔɧɛŮɜɖɠ çůəɎɚŬɠ Űɤɜ 
ŮˊŮɜŭɨůŮɤɜè (ñladder of investmentò). ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊɞɚɘŰɘəɐ ɓŬůɑɕŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ 
ɧŰɘ ɏɜŬɠ ŮɜŬɚɚŬəŰɘəɧɠ ˊɎɟɞɢɞɠ ɗŬ ŬɜŬˊŰɨɝŮɘ ůŰŬŭɘŬəɎ ɏɜŬ NGA ŭɑəŰɡɞ ŮˊŮɜŭɨɞɜŰŬɠ 
ůŰŬ ɚɘɔɧŰŮɟɞ ŬɜŬˊŬɟŬɔɩɔɘɛŬ ŭɘəŰɡŬəɎ ůŰɞɘɢŮɑŬ ɧŰŬɜ ŬˊɞəŰɐůŮɘ ɏɜŬ ŬɟəŮŰɎ ɛŮɔɎɚɞ 
ɛŮɟɑŭɘɞ ŬɔɞɟɎɠ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ůŰŬŭɘŬəɎ ɗŬ ɏɢŮɘ Űɖɜ ŬɜɎɔəɖ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ ɧɚɞ əŬɘ 
ɚɘɔɧŰŮɟŬ ŭɘəŰɡŬəɎ ůŰɞɘɢŮɑŬ Űɞɡ ˊŬɟɧɢɞɡ/ŮˊŮɜŭɡŰɐ ůŮ NGA ŭɑəŰɡŬ. ȼ ladder of 
investment ɗŮɩɟɖůɖ ˊɟɞŰŮɑɜŮɘ ɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ ůŰŬ ˊŮɟɘůůɧŰŮɟɞ ŬɜŬˊŬɟŬɔɩɔɘɛŬ 
ůŰɞɘɢŮɑŬ ɜŬ ŬɡɝɎɜŮŰŬɘ əŬɗɩɠ ɞ ŮɜŬɚɚŬəŰɘəɧɠ ˊɎɟɞɢɞɠ ŬˊɞəŰɎ ɧɚɞ əŬɘ ɛŮɔŬɚɨŰŮɟɞ 
ɛŮɟɑŭɘɞ ŬɔɞɟɎɠ, ɏŰůɘ ɩůŰŮ ɜŬ ɏɢŮɘ ŰŬ əŬŰɎɚɚɖɚŬ əɑɜɖŰɟŬ ɜŬ ŮˊŮɜŭɨůŮɘ ůŰŬ ɚɘɔɧŰŮɟɞ 
ŬɜŬˊŬɟŬɔɩɔɘɛŬ ŭɘəŰɡŬəɎ ůŰɞɘɢŮɑŬ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ɗŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ůŰŬŭɘŬəɐ 
ŮɔəŬɗɑŭɟɡůɖ Űɞɡ ŬɜŰŬɔɤɜɘůɛɞɨ ɔɘŬ ŮˊŮɜŭɨůŮɘɠ ůŮ ŭɘəŰɡŬəɏɠ ɡˊɞŭɞɛɏɠ. ɄŬɟɧɚɞ ˊɞɡ ɖ 
ůɡɔəŮəɟɘɛɏɜɖ ˊɟŬəŰɘəɐ ɏɢŮɘ ˊɟɞŰŬɗŮɑ Ŭˊɧ Űɖ ɆɨůŰŬůɖ Űɖɠ ȺɡɟɤˊŬɥəɐɠ ȺˊɘŰɟɞˊɐɠ ɔɘŬ 
Űɖɜ ˊɟɧůɓŬůɖ ůŮ NGA ŭɑəŰɡŬ əŬɘ ɏɢŮɘ ŮűŬɟɛɞůŰŮɑ Ŭˊɧ ŬɟəŮŰɏɠ ȺɅȷ, Űɧůɞ ɗŮɤɟɖŰɘəɏɠ 
ɧůɞ əŬɘ ŮɛˊŮɘɟɘəɏɠ ɛŮɚɏŰŮɠ ɏɢɞɡɜ ŬůəɐůŮɘ ŭɟɘɛŮɑŬ əɟɘŰɘəɐ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɟŬəŰɘəɐ 
əɡɟɑɤɠ ɔɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰɎ Űɖɠ ɜŬ ŮəˊɚɖɟɩůŮɘ Űɞ ůəɞˊɧ Űɖɠ. ȳɛɤɠ, Űɧůɞ ɖ 
ladder of investment ˊɟŬəŰɘəɐ ɧůɞ əŬɘ ɞɘ ɛŮɚɏŰŮɠ ˊɞɡ Űɖɠ Ŭůəɞɨɜ əɟɘŰɘəɐ, ŮůŰɘɎɕɞɡɜ Űɖɜ 
ɏɟŮɡɜɎ Űɞɡɠ ɛɧɜɞ ůŰŬ əɑɜɖŰɟŬ Űɤɜ ŮɜŬɚɚŬəŰɘəɩɜ ˊŬɟɧɢɤɜ ɜŬ ŮˊŮɜŭɨůɞɡɜ ůŮ 
ɘŭɘɧəŰɖŰŮɠ NGA ɡˊɞŭɞɛɏɠ, ɗŮɤɟɩɜŰŬɠ ɧŰɘ ɡˊɎɟɢŮɘ əɎˊɞɘɞɠ ˊɎɟɞɢɞɠ (əɡɟɑɤɠ ɞ 
əŬŰŮůŰɖɛɏɜɞɠ) ɞ ɞˊɞɑɞɠ ɏɢŮɘ ɐŭɖ ŬɜŬˊŰɨɝŮɘ ɏɜŬ NGA ŭɑəŰɡɞ.  

ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɧɛɤɠ ɞɘ ɟɡɗɛɘůŰɘəɏɠ ŬˊɞűɎůŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ 
ˊŬɟɧɜŰɞɠ əŬɘ Űɞɡ ɛŮɚɚɞɜŰɘəɞɨ ůŰɧɢɞɡ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ŮɑɜŬɘ ŬɚɚɖɚɏɜŭŮŰŮɠ 
əŬɗɩɠ ɖ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ŮűŬɟɛɞůŰŮɑ ɔɘŬ ɜŬ ŮɜɘůɢɨůŮɘ ŰŬ əɑɜɖŰɟŬ 
Űɤɜ ŮɜŬɚɚŬəŰɘəɩɜ ˊŬɟɧɢɤɜ ɜŬ ŬɜŬˊŰɨɝɞɡɜ ɘŭɘɧəŰɖŰŮɠ ŭɘəŰɡŬəɏɠ ɡˊɞŭɞɛɏɠ ŮˊɖɟŮɎɕɞɡɜ 
Űɖɜ ŬˊɧűŬůɖ Űɞɡ Ŭɟɢɘəɞɨ ŮˊŮɜŭɡŰɐ ɜŬ ŮˊŮɜŭɨůŮɘ ůŮ NGA ŭɑəŰɡŬ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ 
ɛŮŰɎɓŬůɖ Ŭˊɧ ŰŬ ŭɑəŰɡŬ ˊɟɧɓŬůɖɠ ɢŬɚəɞɨ ůŮ ŬɡŰɎ Űɤɜ ɞˊŰɘəɩɜ ɘɜɩɜ, ˊɞɡ 
ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɞ ůɖɛŮɟɘɜɧ ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ, ɔɑɜŮŰŬɘ ŬəɧɛŬ ˊɘɞ 
ˊŮɟɑˊɚɞəɖ.  



 

ȼ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ ˊɟɞŰŮɑɜŮɘ ɛɑŬ ɞɚɞəɚɖɟɤɛɏɜɖ ˊɟɞůɏɔɔɘůɖ ˊɞɡ 
ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɞɡ ́ŬɟɧɜŰɞɠ əŬɘ Űɞɡ ɛŮɚɚɞɜŰɘəɞɨ ůŰɧɢɞɡ Űɤɜ 
ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ. ɆɡɔəŮəɟɘɛɏɜŬ, ɖ ˊɟɞŰŮɘɜɧɛŮɜɖ ˊɟɞůɏɔɔɘůɖ ůŰɖɟɑɕŮŰŬɘ ůŰɘɠ ɓŬůɘəɏɠ 
Ŭɟɢɏɠ Űɤɜ Credit Default Swap (CDS) ůɡɛɓɞɚŬɑɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬŰɎ əɧɟɞɜ 
ůŰɘɠ ɢɟɖɛŬŰɞɞɘəɞɜɞɛɘəɏɠ Ŭɔɞɟɏɠ. ȷɟɢɘəɎ, ɛɑŬ ȺɅȷ ŭŮůɛŮɨŮŰŬɘ ɜŬ ŬˊɞɕɖɛɘɩůŮɘ ɏɜŬɜ 
ŮˊŮɜŭɡŰɐ ůŮ NGA ŭɑəŰɡŬ ɔɘŬ Űɞ ɛɏɟɞɠ Űɖɠ Ůˊɏɜŭɡůɖɠ ˊɞɡ ŭŮ ɗŬ ɏɢŮɘ ŬɜŬəŰɖɗŮɑ ɏˊŮɘŰŬ 
Ŭˊɧ ɏɜŬ ˊɟɞəŬɗɞɟɘůɛɏɜɞ əŬɘ ŬɛɞɘɓŬɑŬ ůɡɛűɤɜɖɛɏɜɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. ȼ ŬɜɎəŰɖůɖ 
Űɖɠ Ůˊɏɜŭɡůɖɠ ŮɑɜŬɘ ɎɛŮůŬ ůɡɜɡűŬůɛɏɜɖ ɛŮ Űɖ ŭɘŮɑůŭɡůɖ Űɤɜ NGA ɡˊɖɟŮůɘɩɜ. ɋɠ 
ŬɜŰɎɚɚŬɔɛŬ, ɞ ŮˊŮɜŭɡŰɐɠ əɎɜŮɘ ˊŮɟɘɞŭɘəɏɠ əŬŰŬɓɞɚɏɠ ůŰɖɜ ȺɅȷ ŬɜɎɚɞɔŬ ɛŮ Űɞ ɛɖ 
ŬɜŬəŰɖɗɏɜ ɛɏɟɞɠ Űɖɠ Ůˊɏɜŭɡůɖɠ əŬɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ɛɖ ŬɜɎəŰɖůɖɠ ŬɡŰɞɨ. ȳɛɤɠ, ɖ ȺɅȷ 
ŮˊɘɚɏɔŮɘ ɜŬ ŬűŬɘɟɏůŮɘ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ˊɞůɧ Ŭˊɧ Űɘɠ ŬɜŬɛŮɜɧɛŮɜŮɠ ůɡɜɞɚɘəɏɠ 
ˊɚɖɟɤɛɏɠ ˊɞɡ əɎɜŮɘ (ůŮ ŬɡŰɧ Űɞ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ŭɘɎůŰɖɛŬ) ɞ ŮɜŬɚɚŬəŰɘəɧɠ ˊɎɟɞɢɞɠ 
ůŰɞɜ ŮˊŮɜŭɡŰɐ ɔɘŬ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɞ NGA ŭɑəŰɡɞ.  

ɀŮ ɓɎůɖ ŬɡŰɏɠ Űɘɠ Ŭɟɢɏɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ɛɘŬ Ŭɟɢɘəɐ Űɘɛɐ ˊɟɧůɓŬůɖɠ ˊɞɡ ɗŬ ɘůɢɨŮɘ ɧůɞ ɖ 
ůɤɟŮɡŰɘəɐ ŬɜɎəŰɖůɖ Űɖɠ Ůˊɏɜŭɡůɖɠ ŭŮɜ ŬˊɞəɚɑɜŮɘ Ŭˊɧ Űɖɜ ŬɟɢɘəɎ ŮəŰɘɛɩɛŮɜɖ 
ůɤɟŮɡŰɘəɐ ŬɜɎəŰɖůɖ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ ɏɜŬ ˊɟɞəŬɗɞɟɘůɛɏɜɞ əŬɘ  ŬɛɞɘɓŬɑŬ 
ůɡɛűɤɜɖɛɏɜɞ ˊɞůɞůŰɧ. ɆŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ, ɖ ȺɅȷ ŬɜŬɗŮɤɟŮɑ Űɖɜ Űɘɛɐ 
ˊɟɧůɓŬůɖɠ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ ɓɎůŮɘ ˊɟɞəŬɗɞɟɘůɛɏɜɤɜ əŬɜɧɜɤɜ. 
ȷˊɞŭŮɘəɜɨŮŰŬɘ ɧŰɘ ɧŰŬɜ ɖ Ůˊɏɜŭɡůɖ ůŮ NGA ŭɑəŰɡŬ ŮɑɜŬɘ ŮˊɘŰɡɢɐɠ, ɖ ŬɜŬɗŮɤɟɖɛɏɜɖ Űɘɛɐ 
ˊɟɧůɓŬůɖɠ ˊɞɡ ˊɟɞəɨˊŰŮɘ ŮɜŭɞɔŮɜɩɠ ŬɡɝɎɜŮŰŬɘ əŬɘ Ůˊɞɛɏɜɤɠ ɞ ŮɜŬɚɚŬəŰɘəɧɠ 
ˊɎɟɞɢɞɠ ɏɢŮɘ ůɖɛŬɜŰɘəɎ əɑɜɖŰɟŬ ɜŬ ŬɜɏɓŮɘ Űɖ ůəɎɚŬ Űɤɜ ŮˊŮɜŭɨůŮɤɜ. ȷɜŰɑɗŮŰŬ, ɧŰŬɜ ɖ 
Ůˊɏɜŭɡůɖ ůŮ NGA ŭɑəŰɡŬ ŮɑɜŬɘ ɚɘɔɧŰŮɟɞ ŮˊɘŰɡɢɐɠ Ŭˊɧ Űɞ ŬɜŬɛŮɜɧɛŮɜɞ, ɖ 
ŬɜŬɗŮɤɟɖɛɏɜɖ Űɘɛɐ ˊɟɧůɓŬůɖɠ ˊɞɡ ˊɟɞəɨˊŰŮɘ ŮɜŭɞɔŮɜɩɠ ɛŮɘɩɜŮŰŬɘ əŬɘ Ůˊɞɛɏɜɤɠ ɞ 
ŮɜŬɚɚŬəŰɘəɧɠ ˊɎɟɞɢɞɠ ŬɡɝɎɜŮɘ Űɞ ɛŮɟɑŭɘɞ ŬɔɞɟɎɠ Űɞɡ əŬɘ ŰŬ əɏɟŭɖ Űɞɡ. ɆŰɖɜ ˊɟɩŰɖ 
ˊŮɟɑˊŰɤůɖ, ɞ ŮɜŬɚɚŬəŰɘəɧɠ ˊɎɟɞɢɞɠ əŬɗɑůŰŬŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ŬˊɞŭɞŰɘəɧɠ 
ŬɜŰŬɔɤɜɘůŰɐɠ ůŰɖɜ ˊŬɟɞɢɐ ˊɞɘɞŰɘəɧŰŮɟɤɜ ɡˊɖɟŮůɘɩɜ, Ůɜɩ ůŰɖ ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ, ɞ 
ŮɜŬɚɚŬəŰɘəɧɠ ˊɎɟɞɢɞɠ əŬɗɑůŰŬŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ŬˊɞŭɞŰɘəɧɠ ŬɜŰŬɔɤɜɘůŰɐɠ ůŰɖɜ ˊŬɟɞɢɐ 
(ɞɟɘɕɞɜŰɑɤɠ) ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ. ɆŰɖɜ ˊɟɎɝɖ, Űɞ ˊɟɞŰŮɘɜɧɛŮɜɞ ŮɟɔŬɚŮɑɞ 
ˊɟɞůŬɟɛɧɕŮŰŬɘ ɏŰůɘ ɩůŰŮ ɜŬ ɡˊɞəɘɜɐůŮɘ Űɞɜ əŬŰɎɚɚɖɚɞ Űɨˊɞ ŬɜŰŬɔɤɜɘůɛɞɨ ŬɜŬɚɧɔɤɠ 
Űɤɜ ůɡɜɗɖəɩɜ. ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, Űɞ ˊɟɞŰŮɘɜɧɛŮɜɞ ŮɟɔŬɚŮɑɞ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ɞŭɖɔɐůŮɘ 
ůŮ ŬɜɎəŰɖůɖ ɧɚɖɠ Űɖɠ Ůˊɏɜŭɡůɖɠ ůŰɞ Űɏɚɞɠ Űɞɡ ˊɟɞəŬɗɞɟɘůɛɏɜɞɡ ɢɟɞɜɘəɞɨ 
ŭɘŬůŰɐɛŬŰɞɠ.  

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɖ ˊɟɞŰŮɘɜɧɛŮɜɖ ˊɟɞůɏɔɔɘůɖ ŮɑɜŬɘ ɖ ɛɧɜɖ ůŰɖ ůɢŮŰɘəɐ 
ɓɘɓɚɘɞɔɟŬűɑŬ ˊɞɡ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ ɧɚŮɠ Űɘɠ ˊɟɞŰŮɘɜɧɛŮɜŮɠ Ŭɟɢɏɠ Űɖɠ ɆɨůŰŬůɖɠ Űɖɠ 
ȺɡɟɤˊŬɥəɐɠ ȺˊɘŰɟɞˊɐɠ ɔɘŬ Űɖɜ ˊɟɧůɓŬůɖ ůŮ NGA ŭɑəŰɡŬ. ȺəŰɧɠ Ŭˊɧ Űɖ ɛŮɔɎɚɖ 
əŬɘɜɞŰɞɛɑŬ Űɖɠ ˊŬɟɞɨůŬɠ ˊɟɞůɏɔɔɘůɖɠ, ɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ɏɢŮɘ əŬɘ ɤɠ ůŰɧɢɞ Űɖɜ 
ɡˊɞəɑɜɖůɖ ɛɘŬɠ ŮˊɞɘəɞŭɞɛɖŰɘəɐɠ ůɡɕɐŰɖůɖɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ 
ˊɟɞŰŮɘɜɧɛŮɜɖɠ ˊɟɞůɏɔɔɘůɖɠ Ŭˊɧ Űɘɠ ɟɡɗɛɘůŰɘəɏɠ Ŭɟɢɏɠ, ŬɚɚɎ əŬɘ Űɖ ɢɎɟŬɝɖ Ůɜɧɠ ɜɏɞɡ 
əɚɎŭɞɡ Űɖɠ ůɢŮŰɘəɐɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ ˊɞɡ ɗŬ ɡˊŮɟɓŬɑɜŮɘ Űɞɜ əɚŬůɘəɧ Űɟɧˊɞ ɗŮɤɟɖŰɘəɐɠ 
ɛɞɜŰŮɚɞˊɞɑɖůɖɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ ˊŬɟŮɛɓɎůŮɤɜ. 

ȷˊɧ ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɗɑůŰŬŰŬɘ ůŬűɏɠ ɧŰɘ ɖ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ 
ɛɞɜŰŮɚɞˊɞɘŮɑ Űɖ ɟɡɗɛɘůŰɘəɐ ˊŬɟɏɛɓŬůɖ ůŮ əɎɗŮ ɛŮŰɎɓŬůɖ Ŭˊɧ ɏɜŬ ůɖɛŬɜŰɘəɧ ůŰɎŭɘɞ ůŮ 
ɏɜŬ Ɏɚɚɞ əŬŰɎ Űɖɜ Ůɝɏɚɘɝɖ Űɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ŭɘəŰɨɤɜ. ȾɎɗŮ ɛɑŬ ɛŮŰɎɓŬůɖ 
ůɢŮŰɑɕŮŰŬɘ ɛŮ ɏɜŬɜ ɛɞɜŬŭɘəɧ ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ˊɞɡ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɛɘŬ 
ɛŮŰɎɓŬůɖ ˊɟɞɠ Űɖɜ ŮɔəŬɗɑŭɟɡůɖ Ůɜɧɠ ŬɜŰŬɔɤɜɘůŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɧˊɞɡ ɖ 
ɟɡɗɛɘůŰɘəɐ ˊŬɟɏɛɓŬůɖ ŭŮ ɗŬ əɟɑɜŮŰŬɘ ŬɜŬɔəŬɑŬ. ɆŮ ŬɡŰɧ Űɞ ɛŬəɟɞˊɟɧɗŮůɛɞ 
ˊŮɟɘɓɎɚɚɞɜ, ɖ ŰŬɡŰɧɢɟɞɜɖ ŮˊɑŰŮɡɝɖ ůŰŬŰɘəɐɠ əŬɘ ŭɡɜŬɛɘəɐɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ ŮɑɜŬɘ 
ŮűɘəŰɐ. Ⱥˊɞɛɏɜɤɠ, ɖ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ɧɢɘ ɛɧɜɞ ˊŮɟɘɔɟɎűŮɘ Űɞ ˊŬɟŮɚɗɧɜ, Űɞ ˊŬɟɧɜ əŬɘ 
Űɞ ɛɏɚɚɞɜ Űɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘŬəɩɜ ŭɘəŰɨɤɜ, ŬɚɚɎ əŬɘ ůɡɜŮɘůűɏɟŮɘ ůŰɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ 
Űɤɜ ɟɡɗɛɘůŰɘəɩɜ ˊŬɟŮɛɓɎůŮɤɜ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ ɐ ˊɟɏˊŮɘ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ɔɘŬ ɜŬ 
ŭɘŮɡəɞɚɨɜɞɡɜ Űɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɖɜ ˊɟɩɖɜ əɟŬŰɘəɐ ɛɞɜɞˊɤɚɘŬəɐ ŬɔɞɟɎ ůŰɖɜ ŮˊɑŰŮɡɝɖ 



Űɞɡ ŬɜŰŬɔɤɜɘůɛɞɨ ɔɘŬ ˊŬɟɞɢɐ ˊɞɘɞŰɘəɎ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɤɜ ɡˊɖɟŮůɘɩɜ ɛɏůɤ Űɤɜ 
ŮˊŮɜŭɨůŮɤɜ ůŮ ŬɜŰŬɔɤɜɘůŰɘəɏɠ NGA ɡˊɞŭɞɛɏɠ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɖ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ ŬɜɏŭŮɘɝŮ ɞɟɘůɛɏɜŬ ɢɟɐůɘɛŬ 
ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ ŮɑɢŬɜ ˊŬɟŬɓɚŮűɗŮɑ Ŭˊɧ Űɘɠ ɡˊɎɟɢɞɡůŮɠ ɛŮɚɏŰŮɠ: 

¶ ȼ əɞůŰɞůŰɟŮűɐɠ Űɘɛɞɚɧɔɖůɖ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ Ŭˊɧ Űɘɠ ȺɅȷ əŬŰɎ Űɖɜ 
ŬˊŮɚŮɡɗɏɟɤůɖ Űɖɠ ŬɔɞɟɎɠ Űɤɜ ŰɖɚŮˊɘəɞɘɜɤɜɘɩɜ ɔɘŬ Űɖɜ ˊɟɞɩɗɖůɖ Űɞɡ service-
based competition, ɐŰŬɜ ɖ ůɤůŰɐ Ůˊɘɚɞɔɐ əŬɗɩɠ ɞŭɖɔŮɑ Űɞɜ entrant ɜŬ ˊɎɟŮɘ Űɖɜ 
ñmake-or-buyò ŬˊɧűŬůɖ ˊɞɡ ɞŭɖɔŮɑ ɧɢɘ ɛɧɜɞ ůŮ productive efficiency, ŬɚɚɎ əŬɘ ůŮ 
allocative efficiency. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ əɞůŰɞůŰɟŮűɐɠ Űɘɛɞɚɧɔɖůɖ ŮˊɘŰɡɔɢɎɜŮɘ Űɞɜ 
ɓɟŬɢɡˊɟɧɗŮůɛɞ ůŰɧɢɞ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ Ŭɟɢɩɜ ɜŬ ŮˊɘŰɨɢɞɡɜ static efficiency. 

¶ ȼ ɓɏɚŰɘůŰɖ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ˊɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮűŬɟɛɞůŰŮɑ əŬŰɎ Űɖ ɛŮŰɎɓŬůɖ 
Ŭˊɧ ŰŬ ŭɑəŰɡŬ ˊɟɧůɓŬůɖɠ ɢŬɚəɞɨ ůŰŬ NGA ŭɑəŰɡŬ, ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɖɠ 
ɧɢɘ ɛɧɜɞ Űɘɠ ŮˊɘəɟŬŰɞɨůŮɠ ůɡɜɗɐəŮɠ ůŮ ɧɟɞɡɠ əɧůŰɞɡɠ əŬɘ ɕɐŰɖůɖɠ, ŬɚɚɎ əŬɘ Űɖ 
ɟɡɗɛɘůŰɘəɐ ŬɓŮɓŬɘɧŰɖŰŬ əŬɗɩɠ ŬˊɞŭŮɑɢŰɖəŮ ɧŰɘ ŮˊɖɟŮɎɕŮɘ ɎɛŮůŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ 
ˊŬɟɧɜŰɞɠ ɟɡɗɛɘůŰɘəɞɨ ůŰɧɢɞɡ ɔɘŬ ˊɟɞɩɗɖůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ əɞɘɜɤɜɘəɎ 
ŮˊɘɗɡɛɖŰɞɨ NGA ŭɘəŰɨɞɡ. 

¶ ɆŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɞ ŮˊŮɜŭɨŰɖɠ ŭŮɜ ɏɢŮɘ Űɖɜ ɡˊɞɢɟɏɤůɖ ɜŬ ˊŬɟɏɢŮɘ ˊɟɧůɓŬůɖ 
ůŰɞ NGA ŭɑəŰɡɧ Űɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ Űɞɡ ŭɑɜŮŰŬɘ Űɞ ŭɘəŬɑɤɛŬ ɜŬ ɗɏŰŮɘ ŭɘŬűɞɟŮŰɘəɏɠ 
Űɘɛɏɠ ůŰɘɠ ɜɏŮɠ ɡˊɖɟŮůɑŮɠ ɚɘŬɜɘəɐɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ ˊɞɡ ŬɡŰɏɠ 
ˊŬɟɏɢɞɜŰŬɘ. 

¶ ȼ ŬɜɎˊŰɡɝɖ NGA ŭɘəŰɨɤɜ ŮɑɜŬɘ ɛɑŬ ŭɘŭɘɎůŰŬŰɖ ŮˊŮɜŭɡŰɘəɐ ŬˊɧűŬůɖ əŬɗɩɠ ŬűɞɟɎ 
Űɧůɞ Űɖɜ Ůˊɏɜŭɡůɖ ůŮ ˊɞɘɧŰɖŰŬ, ɧůɞ əŬɘ Űɖɜ Ůˊɏɜŭɡůɖ ůŮ ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ. 
Ⱥˊɞɛɏɜɤɠ, ɏɜŬɠ ɛɞɜɞˊɤɚɖŰɐɠ ɏɢŮɘ ůɖɛŬɜŰɘəɎ əɑɜɖŰɟŬ ɜŬ ˊŬɟɏɢŮɘ 
ŭɘŬűɞɟɞˊɞɘɖɛɏɜŮɠ ɡˊɖɟŮůɑŮɠ ůŮ ɧɟɞɡɠ ˊɞɘɧŰɖŰŬɠ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɔŮɤɔɟŬűɘəɏɠ 
ˊŮɟɘɞɢɏɠ. 

¶ ȼ ŮɨɟŮůɖ Űɖɠ ɓɏɚŰɘůŰɖɠ ɟɡɗɛɘůŰɘəɐɠ ˊɞɚɘŰɘəɐɠ ɔɑɜŮŰŬɘ ŬəɧɛŬ ˊɘɞ ˊŮɟɑˊɚɞəɖ Ŭɜ 
ůɡɜɡˊɞɚɞɔɑůɞɡɛŮ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ ɟɡɗɛɘůŰɘəɐ ˊɞɚɘŰɘəɐ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ 
ŮűŬɟɛɞůŰŮɑ ɔɘŬ ɜŬ ŮɜɘůɢɨůŮɘ ŰŬ əɑɜɖŰɟŬ Űɤɜ ŮɜŬɚɚŬəŰɘəɩɜ ˊŬɟɧɢɤɜ ɜŬ ŬɜŬˊŰɨɝɞɡɜ 
ɘŭɘɧəŰɖŰŮɠ ŭɘəŰɡŬəɏɠ ɡˊɞŭɞɛɏɠ ŮˊɖɟŮɎɕɞɡɜ ɎɛŮůŬ Űɖɜ ŬˊɧűŬůɖ Űɞɡ Ŭɟɢɘəɞɨ 
ŮˊŮɜŭɡŰɐ ɜŬ ŮˊŮɜŭɨůŮɘ ůŮ NGA ŭɑəŰɡŬ. ȷɡŰɧ ůɡɜŮˊɎɔŮŰŬɘ ɧŰɘ ɗŬ ˊɟɏˊŮɘ ɜŬ 
ŬɜŬˊŰɡɢɗɞɨɜ ˊɘɞ ŮɝŮɕɖŰɖɛɏɜŬ ɛɞɜŰɏɚŬ ˊɞɡ ɗŬ ɡˊŮɟɓŬɑɜɞɡɜ Űɞɜ əɚŬůɘəɧ Űɟɧˊɞ 
ɗŮɤɟɖŰɘəɐɠ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ Űɤɜ ɟɡɗɛɘůŰɘəɩɜ ˊŬɟŮɛɓɎůŮɤɜ.  
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 1. INTRODUCTION 

The telecommunications industry is probably the most rapidly evolving network 
industry since it has undergone extensive changes in recent decades mainly 
motivated by the evolution of new technologies and services, the growing 
importance of telecommunications for national economies and the development 
of international trade in telecommunications services. The goal of this thesis is to 
describe the interplay between the continuously evolving scope of 
telecommunications regulation and technological development which leads to 
rapidly changing market structures in the telecommunications industry. 

Historically, telecommunications networks were deployed using public funds in 
order to facilitate the distance communication between people. In particular, in 
many developed countries nationwide copper networks were built since their 
technology and architecture were optimal for carrying voice traffic on a circuit 
switched basis. In addition, each national government also owned the monopoly 
operator which provided end-users with voice services. Therefore, both network 
operation and service provision were undertaken by the state-owned monopoly 
firm. 

The  liberalization of the telecommunications markets in the United States (US) 
and Britain in the early 1980s and in Europe in the late 1990s was the result of 
the conventional wisdom that competition serves consumers and social welfare 
better than the former state monopoly, both from a short-term perspective, where 
entry and investment decisions are taken as given as well as from a long-term 
perspective, where these are treated as endogenous [1]. In addition, the almost 
simultaneous privatization of the former state-owned monopoly operators (the so-
called ñincumbentsò) was a political decision that stems from the proposition that 
privately-owned providers are more productively efficient than state-owned 
operators. Therefore, it was expected that liberalization and privatization would 
lead to a level playing field for the privately-owned alternative providers (the so-
called ñnew-entrantsò) which would compete with the former monopolists.  

However, the migration from a state monopoly market to a competitive 
telecommunications industry required the existence of a sector-specific regulator 
for the restructuring process of the telecommunications sector. Indeed, regulation 
can be seen as the implementation dimension that facilitates change. In addition, 
regulatory intervention is best described as a corrective for market failure, having 
as its ultimate goal a sufficiently and sustainable competitive market that requires 
no intervention. Market failure is defined not in terms of specific outcomes, but as 
the failure of the market to generate efficiency in the allocation of resources. 
There are seven basic causes of market failure, of which monopolistic supply is 
predominant in the telecommunications services industry [2]. The reason for such 
market failure lies in the asymmetric nature of the telecommunications markets.  

The most significant source of asymmetry is the fact that the incumbent operators 
have already installed their own networks, whereas new entrants have to build 
new networks from scratch or to lease the incumbentsô networks. In particular, the 
provision of an end-to-end telecommunications service (such as a telephone call 
or an internet communication) almost always requires a combination of a number 
of separate components, such as call origination, transportation and call 
termination. Figure 1 graphically describes the connection between the required 
network elements for the successful provision of an end-to-end 
telecommunications service. 
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Figure 1: Core and Access Networks 

In Figure 1, the local loop represents the link that connects each consumerôs 
premises with the nearest central office. In particular, the local loop is defined as 
the physical twisted metallic pair connecting the network termination point at the 
subscriberôs premises to the main distribution frame (local exchange) or 
equivalent facility in the fixed public telephone network (central office) [3]. The 
sum of these connections consists the access network, whereas the sum of the 
connections between the local exchanges (or central offices) consists the 
core/backbone network. It is obvious that call origination and termination take 
place in the access network, whereas transportation takes place in the 
core/backbone network. 

Therefore, a potential entrant needs to build a bypass access network as well as 
interconnect its central offices. However, it is economically not viable for a new 
entrant to build a bypass access network due to its natural monopoly 
characteristics. According to Armstrong [4], an activity is said to be a natural 
monopoly if it is most cost-effectively carried out by a single firm rather than by 
several. Local loop presents widespread natural monopoly cost conditions due to 
the existence of economies of density, which imply that the per unit cost of 
providing a telecommunications service is decreasing in the population density. In 
addition, the duplication of the access network requires high fixed connection 
costs which are related to the cost of digging new ducts and laying new cables. 
On the contrary, the backbone network does not present natural monopoly 
characteristics, and hence, a new entrant may invest in its own backbone 
network. In conclusion, the local loop can be viewed as an extreme natural 
monopoly for wire-based networks which gives the incumbent the power to 
exclude competitors from the retail (downstream) market. 
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In addition, the incumbent typically enjoys several other advantages over any 
new entrant, such as: (i) the lack or lower quality of added services (e.g. wake-up 
calls, information services, voice mail) of a new provider; (ii) the lack of reliability 
of a new entrantôs network or reputation associated with this reliability; (iii) the 
installed consumer base due to switching; and (iv) the lack of consumer 
information about an entrantôs network [5]. This implies that the deployment of 
alternative access infrastructures, which overcomes the monopoly nature of the 
local loop, was not economically feasible for new entrants not only because of the 
huge fixed cost of such deployment, but also due to the low probability of 
recovering the investment given the non-viable consumer base of the entrants. 

As a result, the only solution for new entrants was to purchase monopolized 
inputs (or essential facilities1) from the incumbent. In other words, new entrants 
required access to the incumbentôs access network in order to supply their 
consumers with their services. However, since the incumbent upstream 
monopolist was also a supplier of the final services, there was the obvious danger 
that this integrated firm would seek to exclude competing providers by setting 
high access prices, thereby raising new entrantsô costs [6]. This fact is widely 
known as ñone-wayò access problem because the providers of a competitive 
service need to lease essential facilities from the provider of the non-competitive 
service but not vice versa. This type of asymmetry results in the failure of the 
market to generate efficiency in the allocation of resources, and hence, regulatory 
intervention is needed for correcting such distortion. This implies that market 
liberalization did not eliminate the need for regulation, but the regulatory focus 
shifted from the retail to the wholesale market.  

Regulation in such asymmetric markets was claimed to stimulate competition in 
the short-run by allowing the entrants to have access to the metallic local loops of 
the incumbent operators. This form of regulation is widely known as Local Loop 
Unbundling (LLU), which implies that the incumbentôs essential input is, at the 
wholesale level, separated from its overall facilities or operations, in order to allow 
for commercial wholesale supply of this input [7].2 Therefore, unbundling was 
expected to facilitate entry as firms were enabled to join the market without 
having incurred huge fixed and sunk investment costs. However, the introduction 
of competition into the formerly monopolized telecommunications markets led to a 
fierce debate about the terms and conditions on which competitors would have 
unbundled upstream access to the historical operatorsô local loop facilities [8]. 
The reason is that regulators should achieve too many goals with only one 
instrument: the determination of the access charge (i.e. the price that new 
entrants should pay to the incumbent in order to have access to its local loop 
facilities). According to [1], the optimal regulatory policy should:  

¶ require as little information and data from market participants as possible; 

                                                           
1
 The Canadian Radio-television and Telecommunications Commission (CRTC) defines an 

essential facility as a monopoly-supplied facility, function, process or service that competitors 
require as an input in order to provide telecommunications services and which competitors cannot 
economically or technically duplicate (http://crtc.gc.ca/eng/archive/1997%5CDT97-8.htm). 

2
  In fact, there are three alternative forms of unbundling: bitstream access, shared access and full 

LLU. With bitstream access, entrants are restricted to resale the incumbentôs services. With 
shared access, the incumbent remains in control of the copper line, whereas with fully unbundled 
access, the alternative operator obtains full control of the copper line. Hereafter, the term 
ñunbundlingò will refer to full LLU in order to point out that the entrants have to deploy a 
core/backbone network that interconnects most of the local exchanges (central offices).  
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¶ keep the costs of regulation to society low and in particular, to avoid an 
overloaded bureaucracy; 

¶ ensure that regulatory measures are temporary rather than permanent, and 
ultimately superfluous, whenever possible; 

¶ achieve (static) economic efficiency, with a particular focus on improving 
consumersô surplus, which is achieved through low prices and high quality; 

¶ achieve dynamic efficiency so that investment incentives give rise to socially 
optimal investment decisions. 

Although all aims have to be kept in mind when implementing specific policies, 
the level of the access charge directly affects the regulatorsô two-fold goal to 
achieve both static and dynamic efficiency. Static efficiency concerns the short-
run regulatory goal to reduce the incumbentôs market power in order to enable 
alternative operators (new entrants) to enter the market and compete effectively 
with the incumbent in the downstream market. Unbundling of the local loop 
facilitates entry by allowing new entrants to have the right to use the same 
network as the incumbent. As a result, both incumbent and entrants have 
significant incentives to invest in innovative, differentiated services. Such service-
based competition promotes productive efficiency (i.e. existing assets are utilized 
efficiently) and allocative efficiency (i.e. existing resources are efficiently allocated 
to the economy). Therefore, service-based competition ensures an evolution to a 
self-sustaining pro-competitive market structure in which firms behave in a 
competitive manner, and hence, consumers enjoy the welfare gains from static 
efficiency (lower prices, better quality and extended variety of services).  

On the other hand, dynamic efficiency concerns the long-run goal of access 
regulation to induce the firms to undertake the socially optimal (efficient) 
investment decisions in terms of both timing of investments and the extent of 
network deployment. According to Bourreau and Doĵan [9], facilities-based 
competition, which requires investments in new competing infrastructures from 
the incumbents and (especially) entrants, leads to efficient investment decisions 
and adoption of better technologies. In particular, facilities-based competition is 
regarded as the only means to achieve sustainable competition since it creates a 
level playing field between the incumbent and entrants [10ï12]. Facilities-based 
competition achieves the full benefits of competition, and hence, consumers 
enjoy the full welfare gains from dynamic efficiency (maximum market growth in 
terms of both volume and value so that markets achieve minimized costs, 
innovative technologies and advanced services). 

Although static and dynamic efficiency are not necessarily mutually exclusive and 
they may coincide in the long run, a trade-off between static and dynamic 
efficiency is a common outcome in the short run. Since the promotion of efficient 
entry is a short-run goal in the transition from state monopoly to private and 
competitive market structures, access regulation should indisputably aim at 
fostering service-based competition. The reason is that the incumbent enjoys 
many advantages over the entrants as well as the deployment of a bypass 
access network is not economically viable for the latter. This implies that 
mandatory unbundling is a necessary but not sufficient condition to promote static 
efficiency since the level of the access price significantly affects the right amount 
of downstream entry and upstream bypass: if the access price is set too low, 
inefficient excessive entry may occur; on the contrary, too high access prices not 
only discourage entrants from joining service-based competition, but also 
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provides the entrants with incentives to build inefficient access facilities in order to 
bypass the incumbentôs network [13].  

In parallel with the liberalization phase, the technological developments in the 
communications and information industry as well as the cost pressure of service-
based competition led networks to evolve towards digital transmission and packet 
switching. In fact, the copper wires, which were interconnecting the central offices 
and constituting the core/backbone network, were gradually replaced by fibre 
optic cables, whereas new modem technologies allowed the convergence of the 
existing twisted copper pair telephone lines into the high-speed (or broadband) 
communications access capability for various services.3  In other words, such 
innovations made available the transmission of high data rates over the existing 
copper access infrastructures. As a result, both incumbent and entrants upgraded 
their own backbone infrastructures in order to provide both voice (or in more 
general terms, narrowband bi-directional real-time transmission) and broadband 
internet connection to their final consumers over the copper access network of 
the incumbent.   

In the last decade the number of internet users as well as the capacity they 
demand has increased dramatically, and hence, all providers in the developed 
world have seen a surge in data traffic conveyed by means of packet switched 
technology. The increasing transmitted volume of data has currently made the 
traditional access copper networks incapable of providing end-users with the 
demanded bandwidth. On the contrary, the transmission capabilities of fibre are 
theoretically unlimited, whereas it also provides high data rates, low loss and low 
distortion. For this reason, the deployment of fibre access infrastructures, the so-
called Next Generation Access (NGA) networks, has received significant interest 
among all operators since they are regarded as the only future proof solution 
capable to handle future demand [14]. It is thus obvious that, today, data 
transmission rather than voice determines network infrastructures [15]. In 
addition, investment in NGA networks has also attracted the interest of national 
governments since higher speed broadband services increase the positive impact 
of broadband on economic growth, productivity at the firm level, employment 
growth and consumersô welfare [16ï19]. However, investment in NGA networks 
not only requires a huge initial fixed cost, but also is mainly sunk once the 
investment has been made. This implies that potential investors are reluctant to 
invest in NGA networks unless they are reimbursed for the risk they incur when 
investing in such networks.   

Perhaps the most challenging task for academics, governments and policy 
makers is to design a regulatory policy that encourages investments in NGA 
networks and promotes sustainable competition. In other words, the current 
regulatory policy focuses on establishing sustainable service-based competition 
over NGA networks, thus improving both static and dynamic efficiency. This 
implies that regulators aim at facilitating the migration from service-based 
competition over copper access networks to service-based competition over NGA 
networks.  

In such cases, the coexistence of static and dynamic efficiency unambiguously 
results in better economic and welfare outcomes. However, a growing number of 

                                                           
3
  The Asymmetrical Digital Subscriber Line (ADSL) technology is the most pronounced example 

of an efficient modification of the copper access network in order to better utilize the limited 
bandwidth provided by such networks. 
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empirical studies conclude that facilities-based competition has been the main 
driver for broadband diffusion although they do not find a negative relationship 
between service-based competition and broadband diffusion [20ï23]. Given that 
broadband penetration positively affects economic growth [24], [25], it can be 
inferred that facilities-based competition creates a superior potential for economic 
growth than does service-based competition. Although these studies focus on the 
broadband access markets, and hence, they mainly assume facilities-based 
competition between the traditional telecommunications access networks (which 
use copper pair cables in the local loop) and the cable TV networks (which use 
different versions of coaxial cables), their results will be probably applied to the 
ultra-fast broadband access over NGA networks. 

Hence, facilities-based competition over NGA networks maximizes the main 
economic and welfare indices since the full benefits stemming from a sustainable 
competition level are achieved. However, given the huge investment cost and the 
uncertainty of NGA investments, it is expected that firms will invest in a sequential 
order rather than simultaneously. As a result, the future goal of the regulatory 
policy should be the provision of sufficient investment incentives that promote 
facilities-based entry in order to foster facilities-based competition over NGA 
networks. In other words, regulators should gradually incentivize the entrants to 
invest in their own access infrastructures once the initial investor has deployed its 
NGA network. 

From the above analysis, it is concluded that there are three distinct phases in 
the evolution of the telecommunications markets which directly affect the optimal 
mixture of regulatory policy. These phases are: (i) the migration from a state 
monopoly market to a competitive telecommunications industry; (ii) the migration 
from service-based competition over copper access networks to service-based 
competition over NGA networks; and (iii) the migration from service-based to 
facilities-based competition over NGA networks. It is obvious that a different 
regulatory policy is required to be implemented in each migration phase in order 
to fulfill the desirable investment and competition outcomes of each phase.  

In fact, each regulatory policy results in a different balance between static and 
dynamic efficiency. The aim of this thesis is to discuss the optimal regulatory 
intervention in each migration phase during the evolution of the 
telecommunications networks. For this reason, the following three chapters study 
the respective regulatory access pricing policy that should be implemented in 
each migration phase in order to achieve the past, the current and the future 
regulatory goal, respectively. In other words, this thesis studies the regulatory 
policies that achieve the required balance between static and dynamic efficiency 
that facilitates each migration.   

In addition, this thesis contributes to each of the three distinct literature branches 
that study the optimal regulatory intervention in each phase of access regulation 
from the liberalization of the broadband markets to the promotion of facilities-
based competition over NGA networks. Figure 2 summarizes the past, the 
present and the future state of telecommunications markets by discriminating 
among the efficiency goals of access regulation in each migration phase and 
allocating the contribution of this thesis to each literature branch.  
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Figure 2: A graphical representation of the thesis 

In particular, the following two articles, which are part of this thesis, study the 
impact of access prices on an entrantôs incentives to undertake the productively 
efficient make-or-buy decision which is also socially optimal. In this case, both 
productive and allocative efficiency is achieved, and hence, efficient entry occurs 
during the migration from a state monopoly market to a competitive 
telecommunications industry. 

¶ M. Tselekounis, D. Varoutas, and D. Martakos, ñOn the social optimality of 
make-or-buy decisions,ò Journal of Regulatory Economics, vol. 41, no. 2, pp. 
238ï268, Sep. 2012. [26] 

¶ M. Tselekounis, D. Varoutas, and D. Martakos, ñOn the irrelevance of input 
prices from a regulatory perspective,ò in 5th International conference on 
competition and regulation (CRESSE), 2-4 July 2010, Chania, Greece. [27] 

Furthermore, the following three articles, which are also part of this thesis, study 
the impact of different features of the economics of NGA networks on an 
incumbentôs incentives to undertake a larger NGA deployment which also 
improves social welfare.  

¶ M. Tselekounis and D. Varoutas, ñInvestments in next generation access 
infrastructures under regulatory uncertainty,ò Telecommunications Policy, vol. 
37, no. 10, pp. 879ï892, Nov. 2013. [28] 

¶ M. Tselekounis, D. Maniadakis, and D. Varoutas, ñNGA investment incentives 
under geographic price discrimination,ò in 40th EARIE Conference, 30 August-
1 September 2013, Évora, Portugal. [29] 

¶ M. Tselekounis, E. Xylogianni, D. Varoutas, and D. Martakos, ñGeographically 
differentiated NGA deployment,ò accepted in 24th European Regional 
Conference of the International Telecommunications Society (ITS), 20-23 
October 2013, Florence, Italy. [30] 
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Last, the following article, which is part of this thesis as well, proposes an 
innovative approach to induce facilities-based competition over NGA networks.  

¶ M. Tselekounis, D. Varoutas, ñA CDS approach to induce facilities-based 
competition over NGA networks,ò submitted to Telecommunications Policy 
(under 3rd round revision), 2013. [31] 

The above-mentioned research articles are extensively reviewed in the text and 
are enclosed in Appendix A. The last chapter of this thesis concludes the main 
policy implications drawn from the discussion about the past, the present and the 
future state of the telecommunications markets and regulation, summarizes the 
derived research results of the contributed research articles and proposes 
directions for future research. 

It should be also noted that the research towards the completion of this thesis has 
led to the publication of some additional articles that are not at the centre of the 
literature studying the optimal regulatory intervention in each migration phase 
during the evolution of the telecommunications networks. These research articles 
are enclosed in Appendix B without being reviewed in the text.  
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2. FROM MONOPOLY TO COMPETITON: PROMOTING STATIC 
EFFICIENCY 

This chapter discusses the role of access prices in the pursuit of regulators to 
facilitate the migration from a state monopoly market to a competitive 
telecommunications industry. As it has been already stated in the introduction 
section, the effectiveness of such migration is closely related to the ability of the 
access prices to trigger the right amount of downstream entry and upstream 
bypass. Therefore, in this migration phase, regulators should aim at achieving the 
short-run goal of local loop unbundling to promote efficient entry. In other words, 
the optimal access pricing policy should achieve static efficiency by promoting 
sustainable service-based competition in the retail market.  

In particular, this chapter initially presents the access pricing policy that promotes 
both productive and allocative efficiency when a break-even constraint for the 
incumbent does not bind (first-best) and when such constraint does bind (second-
best). Afterwards, it justifies the choice of European regulators to set the access 
price at the marginal cost of providing the access and discusses its relationship 
with the second-best access pricing policy. It should be noted that the main 
advantage of cost-based access charges is that they give the correct make-or-
buy signals to entrants when bypass is a possibility. For this reason, the last part 
of this chapter studies the impact of the competitive structure of the market on the 
effectiveness of access prices to induce efficient make-or-buy decisions in terms 
of both productive and allocative efficiency.   

  

2.1 The first-best and the second-best access pricing policies 

Consider a simple framework in which there is one vertically integrated incumbent 
and a non-integrated entrant that requires access to the incumbentôs access 
infrastructures in order to compete with the incumbent in the downstream market. 
In this case, the regulator has to determine the access price that achieves static 
efficiency. 

The benchmark situation is analytically provided by Armstrong, Doyle and Vickers 
[6] and Valletti and Estache [32]. It is shown that a benevolent regulator, which 
aims at maximizing social welfare (i.e. the unweighted sum of consumer surplus 
and industry profits), has to set all prices (including access) to marginal costs. 
This implies that the profit margin of the incumbent in both upstream and 
downstream markets is zero since the access price is set at the marginal cost of 
providing the access and the retail price at the marginal cost of supplying the final 
product to consumers. As a result, the socially optimal (first-best) pricing policy 
achieves allocative efficiency since retail prices are driven towards marginal cost 
and enhances productive efficiency since the access is priced at cost.  

However, it is obvious that such an access pricing policy leaves the incumbent 
with zero profits. This implies that when the incumbent incurs significant fixed 
costs in the provision of the access to the entrant, the first-best policy leads the 
incumbent to have a loss. In fact, the incumbentôs access facilities can be used to 
supply several final services, and hence, an entrantôs request for access also 
incurs joint and common costs to the incumbent. Therefore, the regulators should 
compensate the incumbents for such fixed costs through the access price. This 
means that access seekers should contribute to the compensation of the 
incumbent for the fixed costs related to the access provision. The literature has 
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come up with different answers to this problem, according to the set of objectives 
pursued by the regulator and to the number of regulatory tools being at the 
regulatorôs disposal [33].     

Concerning the benchmark situation in this case, it is shown by [6] and [32] that 
the optimal theoretical access charge that maximizes social welfare subject to a 
break-even constraint for the incumbent (second-best) is: 

Access price = Marginal Cost of providing the access + Ramsey term 

As a result, when there are fixed costs that should be covered in order to avoid 
the incumbent from making negative profits, the access price should include an 
access markup over the related marginal cost. The Ramsey term is inversely 
proportional to the price elasticity of the demand for the final service, which 
implies that customers of services that are not price sensitive are required to 
contribute more to such recovery. It is thus obvious that every consumer 
contributes to the recovery of fixed costs. Hence, like the benchmark situation in 
the first-best access pricing policy, the optimal access prices are also derived 
together with the prices of the final goods.  

Nevertheless, it seems fair to say that in practice Ramsey pricing principles are 
not often heeded for regulated retail tariffs, and access charges are left to correct 
for the various resulting retail distortions [33]. In addition, the Ramsey charges 
entail some specific drawbacks that make their practical implementation almost 
impossible. Initially, there are some political and legal concerns. For example, the 
incumbent may price discriminate among different downstream firms according to 
the elasticities of demand of the services they supply. Of course, such 
discrimination raises antitrust concerns. However, the most significant argument 
against the use of Ramsey charges is the complexity of the derived access 
markup formula which requires the knowledge of the different elasticities of 
demand. For these reasons, policy makers implement simpler ways to determine 
access charges, such as the cost-based access regulation. 

 

2.2 Cost-based access regulation 

According to Armstrong [33], the chief benefits of cost-based access charges are 
two-fold. First, there is no need for information about the demand for the final 
services. In particular, the only information needed is the cost of providing the 
access which is needed for all reasonable access pricing policies. Second, cost-
based access regulation is the only access pricing policy that gives the correct 
make-or-buy signals to entrants when bypass is a possibility. A third (less 
significant) benefit of such prices is that they are fair and non-discriminatory. This 
means that under cost-based regulation different entrants will not be offered 
different wholesale terms by the incumbent. In conclusion, cost-based access 
regulation is appropriate when access charges do not need to perform the 
additional role of correcting for distortions in the incumbentôs retail tariff.   

In practice, both in the United States (US) and in the European Union (EU) a light 
regulation with unregulated retail prices combined with ex ante regulation of the 
upstream access component has become dominant. The Telecommunications 
Act of 1996 [34] passed by US Congress and administered by the Federal 
Communications Commission (FCC) as well as the European Commissionôs (EC) 
Regulation on Local Loop Unbundling [3] mandated unbundled access to the 
metallic local loops of incumbent operators at cost-based prices. 
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However, there are many factors that affect the measurement of the cost of 
providing the access. The first methodological factor is the cost base employed. 
In particular, assets may be valued at Historic Costs (HC) or Current Costs (CC). 
The second methodological factor is the cost standard used. There are several 
cost standards, such as Marginal Cost (MC), Long Run Incremental Cost (LRIC), 
Long Run Average Incremental Cost (LRAIC), Total Service Long Run 
Incremental Cost (TSLRIC), Total Element Long Run Incremental Cost (TELRIC), 
Fully Distributed/Allocated Cost (FDC) and Stand-Alone Cost (SAC). Last, the 
methodology or tool used to calculate costs is another source which leads to 
differences in cost measurement. In fact, the two most widely used cost models 
are the top-down approach and the bottom-up approach. It is thus obvious that 
different combinations of cost bases, cost standards and costing approaches 
result in completely different calculations of the cost of providing the access.4  

The European Commission indicated the LRAIC as the preferred costing 
methodology, which is a TSLRIC-type approach. On the other hand, the FCC 
adopted the TERLIC to implement the Telecommunications Act of 1996. The 
building block of both cost standards is LRIC, which reflects the incremental costs 
that arise in the long run with a specific increment in volume of production. 
Therefore, both LRAIC and TELRIC are forward-looking approaches in the sense 
that they estimate the costs of rebuilding specific element of network using 
current technology and best available performance standards. For this reason, it 
is said that LRIC-type approaches are based on the costs of an efficient firm. In 
addition, both LRAIC and TELRIC are based on incremental costs, which equal 
marginal costs for small output changes but may differ substantially from marginal 
costs if they include large output changes up to entire services. Incremental cost 
pricing is relevant for entry decisions, whereas marginal cost pricing is relevant 
for decisions to expand output [35].   

Although incremental cost access pricing encourages efficient entry, it does not 
include any service-specific fixed cost or joint and common/shared costs. 
Therefore, prices based solely on LRIC are generally considered to be too low 
and to not sufficiently compensate the incumbent for any additional costs resulted 
from the entrant terminating and originating its traffic on the incumbentôs network. 
For this reason, the European Commission adopted the LRAIC costing 
methodology in which the term ñaverageò implies a policy decision to define the 
increment as the total service. Hence, LRAIC includes the service-specific fixed 
costs. On the contrary, the FCC adopted the TELRIC costing methodology which 
allows the allocation of certain joint and common costs that do not vary with the 
presence or absence of the element in question. It should be also noted that 
many European regulators adopted access pricing based on incremental cost 
with limited markups that account for an allocated part of joint and common costs. 
The rationale of this policy is similar to that of the second-best access pricing 
policy: the incumbent should break even. The difference is that although 
regulators generally set uniform markups to promote competition, the application 
of Ramsey principles suggests that a non-uniform markup may be more 
economically efficient [35].      

In conclusion, the short-run goal of mandating unbundled access to the local 
loops of the incumbent at cost-based prices (regardless of the particular 
methodology employed to calculate such cost) was to promote efficient entry by 

                                                           
4
  An excellent definition of the cost bases, the cost standards and the costing approaches used in 

telecommunications is provided by [97]. 
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alternative operators. Indeed, cost-based access regulation has led to improved 
service-based competition in many European countries5, and hence, they do not 
need to perform the additional role of correcting for distortions in the incumbentôs 
retail tariff. As a result, it seems that consumers enjoy the welfare gains from 
static efficiency (i.e. existing assets were used efficiently and prices were driven 
towards marginal cost). 

However, this expectation lacks of theoretical justification since academic 
research has focused on studying the impact of access prices on an entrantôs 
incentives to undertake the productively efficient make-or-buy decision. The 
following papers, which are part of this thesis, contribute to the related literature 
by studying the conditions under which (cost-based) access prices induce the 
entrant to undertake the efficient make-or-buy decision in terms of both 
productive and allocative efficiency.   

¶ M. Tselekounis, D. Varoutas, and D. Martakos, ñOn the social optimality of 
make-or-buy decisions,ò Journal of Regulatory Economics, vol. 41, no. 2, pp. 
238ï268, Sep. 2012. [26] 

¶ M. Tselekounis, D. Varoutas, and D. Martakos, ñOn the irrelevance of input 
prices from a regulatory perspective,ò in 5th International conference on 
competition and regulation (CRESSE), 2-4 July 2010, Chania, Greece. [27] 

These papers are enclosed in Appendix A and reviewed in the next section which 
surveys the literature that studies the impact of access prices on an entrantôs 
incentives to undertake the efficient make-or-buy decision. 

 

2.3 On the social optimality of make-or-buy decisions 

Many economists argue that cost-based access prices encourage the right 
amount of entry, and hence, lead to service-based competition in the downstream 
market which, in turn, results in lower prices, higher quality and higher social 
welfare. On the contrary, Sappington [36] shows that input (or access) prices are 
irrelevant for an entrantôs decision to make or buy an input required for 
downstream production when the competition between the providers in the 
downstream market is described by the standard Hotelling model. According to 
Sappington, the reason for this striking result is that previous studies fail to take 
into account the impact of a new entrantôs make-or-buy decision on subsequent 
retail price competition. When the incumbent sells an upstream input to the new 
entrant, the incumbent faces an opportunity cost of expanding its retail output. 
The incorporation of this opportunity cost into the incumbentôs total cost makes 
the incumbent act as if its upstream cost of production were equal to the specified 
input price. Therefore, regardless of the input price, the entrant will choose to buy 
(respectively, make) the upstream input whenever the incumbent (respectively, 
entrant) has an innate upstream cost advantage. Therefore, the entrantôs decision 
always minimizes industry costs and ensures efficient entry and utilization of the 
telecommunications infrastructure. Thus, the entrant always undertakes the 
productively efficient make-or-buy decision. 

In addition, Tselekounis, Varoutas and Martakos [27] complement the work of 
Sappington by studying the effectiveness of input prices on inducing the entrant 
                                                           
5
  For example, the market share of the Greek incumbent operator (OTE) has declined from 100% 

in 2001 to 44.2% in the end of 2011, whereas the wholesale price for full unbundling has declined 
from 12.6ú/month in 2002 to 9.1ú/month in the end of 2011. (source: [98], [99])  
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to undertake the socially optimal make-or-buy decision. They show that input 
prices do not have an impact on social welfare. The reason is that a marginal 
increase (decrease) in the input price causes a unit increase (decrease) in the 
incumbentôs profits and a unit decrease (increase) in consumer surplus. As social 
welfare is the unweighted sum of industry profits and consumer surplus, it is thus 
not affected by a marginal change in input prices. Therefore, input prices are 
irrelevant not only for the entrantôs productively efficient make-or-buy decision, 
but also for the regulatorôs goal to maximize social welfare. In particular, they 
show that regardless of the established price of the upstream input, the entrantôs 
decision to buy (respectively, make) the upstream input from the incumbent is 
socially optimal when the incumbent (respectively, entrant) is the least-cost 
supplier of the input. As a result, in the equilibrium of the Hotelling model, the 
entrant undertakes the efficient make-or-buy decision in terms of both productive 
and allocative efficiency regardless of the regulated input price. 

However, these results are found to be strongly dependent on the particular 
model of downstream competition. In particular, Gayle and Weisman [37] 
consider the impact of input prices on the entrantôs incentives to undertake the 
productively efficient make-or-buy decision under alternative downstream 
interactions. They show that input prices are not necessarily irrelevant in the 
Bertrand vertical differentiation model and are not irrelevant in the Cournot model. 
In addition, cost-based input prices always result in the productively efficient 
outcome. This implies that any departure from cost-based input prices may distort 
the efficiency of the entrantôs make-or-buy decision. 

Tselekounis, Varoutas and Martakos [26] study the robustness of the result 
concerning the irrelevance of input prices to the entrantôs incentives to undertake 
the productively and allocatively efficient make-or-buy decision when the 
downstream competition is not characterized by the Hotelling model but 
downstream interactions are better described by the Cournot or the Bertrand 
vertical differentiation competition model. They find that the social optimality of 
the entrantôs make-or-buy decision is affected by two crucial factors: (i) the 
particular level of the price of the upstream input; and (ii) the cost differential 
between the incumbentôs and the entrantôs unit costs of producing the upstream 
input. For this reason, they obtain the range of input prices and upstream cost 
differential that induce the entrant to undertake the socially desirable decision. 
They conclude that the entrantôs productively efficient make-or-buy decision is 
socially optimal for the set of input prices that induce the entrant to undertake the 
efficient decision in the case of Cournot competition and is not necessarily 
socially optimal in the Bertrand vertical differentiation model.  

It is thus obvious that the particular model that describes the competition in the 
downstream market as well as each providerôs efficiency in producing the 
upstream input have a significant impact on the social optimality of the entrantôs 
(efficient) make-or-buy decision. This implies that regulators should have perfect 
information about each providerôs unit cost of producing the upstream input and 
the way that the two providers compete in the downstream market in order to 
draw their optimal access pricing policy. However, when the only goal of 
regulators is to achieve static efficiency, they should simply set the input prices at 
the incumbentôs marginal cost of producing the upstream input since the results 
of [26] show that regardless of the type of competition, cost-based access prices 
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lead the entrant to undertake the productively efficient make-or-buy decision 
which is also socially optimal.6  

 

2.4 Summary 

Chapter 2 presented the access pricing policy that facilitates the migration from a 
state monopoly market to a competitive telecommunications industry. This implies 
that such optimal (first-best) access pricing policy encourages the right amount of 
downstream entry and upstream bypass leading to service-based competition 
over copper access networks (i.e. achieves static efficiency). In addition, it 
showed that the first-best policy is not feasible in practice, and hence, it 
discussed alternative regulatory policies that improve static efficiency. Particular 
attention was paid to cost-based access prices since they were chosen by many 
regulators in the US and in the EU. The main reason for such choice was the fact 
that pricing the access at cost gives the correct make-or-buy signals to entrants. 

Indeed, the related literature concludes that although the particular model that 
describes the competition in the downstream market has a significant impact on 
the social optimality of the entrantôs productively efficient make-or-buy decision, it 
does not affect the ability of cost-based access prices to induce the entrant to 
undertake the make-or-buy decision which achieves both productive (i.e. 
minimization of industry costs) and allocative efficiency (i.e. maximization of 
social welfare). Therefore, cost-based access prices fulfilled the past regulatory 
goal of promoting service-based competition over copper access networks.  

However, the introduction section made it clear that both technical and economic 
reasons call for investments in NGA networks. This implies that the current goal 
of regulatory agencies is to encourage investments in NGA networks without 
distorting the subsequent competition outcomes. The next chapter discusses the 
optimal access pricing policy that promotes the current two-fold regulatory goal.   

                                                           
6
 With the exception of an extreme case in the Bertrand vertical differentiation model where the 

incumbent is much more efficient than the entrant in providing the access. 
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3. FROM COPPER TO FIBRE: PROMOTING SERVICE-BASED 
COMPETITION OVER NGA NETWORKS 

This chapter discusses the role of regulators during the migration from copper 
access networks to fibre-based access networks. In particular, this chapter 
discusses the current goal of regulators to provide firms with significant incentives 
to invest in NGA networks without distorting the subsequent competition level.  

After making a short introduction to the main technological aspects of NGA 
networks, this chapter presents the economics of NGA which conclude that cost-
based access prices promote efficient entry and sustainable service-based 
competition within one network but discourage both incumbents and entrants to 
invest in new access infrastructures. This fact reflects the standard trade-off 
between static and dynamic efficiency. For this reason a short analysis 
concerning the economic rationale for deviating from cost-based regulation with 
regard to NGA is made.  

The most prominent example of such deviation is the regulatory framework 
proposed by the EC Recommendation on regulated access to NGA [38] which is 
critically reviewed in this chapter. In addition, this chapter surveys the literature 
that studies the efficiency and other performance implications of new regulatory 
approaches that depart from the main principles governing the regulation of the 
copper access networks (i.e. permanent regulation of the access at usage cost-
based prices). This means that such departure may concern the regulatory 
regime employed (i.e. non-permanent regulation) and/or the characteristics of the 
access pricing formula (i.e. non-usage-based or non-cost-based access prices).  

However, the regulators have significant incentives to deviate from an access 
policy that encourages private investment incentives by implementing the access 
policy that promotes competition once the deployment of the NGA network has 
been made. This thesis models the fact that the regulator might deviate from an 
access pricing rule that compensates the incumbent for the NGA investment risks 
through an investment-contingent access price and instead set the access price 
at the marginal cost of providing the access. Therefore, the impact of regulatory 
uncertainty on an incumbentôs incentives to undertake the socially optimal 
investments in NGA infrastructures is examined.   

Nevertheless, particular attention has received the implementation of the 
ñregulatory holidaysò access regime, under which the investor is not imposed to 
any regulatory constraints for a pre-determined period of time. The reason for 
such particular attention is the implementation of ñaccess holidaysò in the US 
broadband markets and the dispute between the German government and the 
European Commission (EC) about the power of national legislation (which 
envisioned the provision of ñaccess holidaysò to the German incumbent operator) 
to limit the discretionary powers of the national regulator in its exclusive right to 
assess whether markets should be regulated or not under EU rules [39]. 

Obviously, such a regulatory policy provides significant investment incentives but 
also ambiguous outcomes in terms of social welfare. This thesis contributes to 
the debate about the effectiveness of ñregulatory holidaysò in providing efficient 
outcomes by studying: (i) the impact of geographic price discrimination on an 
unregulated monopolistôs incentives to deploy a larger NGA network and on the 
subsequent social welfare outcomes; and (ii) the optimal decision of an 
unregulated operator to deploy different quality NGA technologies in geographic 
areas which differ in their population density.  
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3.1 A short introduction to NGA networks 

According to the EC Recommendation [38], NGA networks means wired access 
networks which consist wholly or in part of optical elements and which are 
capable of delivering broadband access services with enhanced characteristics 
(such as higher throughput) as compared to those provided over already existing 
copper networks. In most cases NGAs are the result of an upgrade of an already 
existing copper or coaxial access network. 

This general definition implies that fibre optics can replace any part of the copper 
local loop. However, technical restrictions considerably limit the available NGA 
architectures. Depending on the part of the copper wire being replaced, there are 
certain NGA architectures, the most common of which are: (i) Fiber-to-the-Curb 
(FTTC); and (ii) Fiber-to-the-Home (FTTH). 

Regarding the FTTC architecture, the path from the service providerôs central 
office to the intermediate node (street cabinet) that serves an entire neighborhood 
exclusively consists of optical fibre. The access of each end-user up to the switch 
of the street cabinet is realized using the standard copper cables used for the 
PSTN network and Very High Speed DSL (VDSL) technology over copper cables. 
Depending on both technology and distance, end-users experience symmetric or 
asymmetric data rates of up 100Mbps according to the copper length. 

The FTTC architecture provides the incumbent with the advantage of connecting 
its subscribers to existing copper cable infrastructure in the first mile. Additionally, 
it has lower capital requirements since the NGA investment is done only in part of 
the access network. However, it has limited time frame since there is a need for 
capacity doubling every two years. 

According to the FTTH architecture, the path from the service providerôs central 
office to the end user exclusively consists of optical fibre. The fibre is terminated 
inside the home or the workplace of the end-user. Therefore, each device at the 
subscriber premises is connected through a dedicated optical fibre to a switch 
port located at the central office or to the optical splitter which, in turn, is 
connected to the central office via a single feeder fibre.  

Three FTTH technologies are mature enough to use in an NGA investment. The 
choice of each technology depends on the type of the transmitted service, the 
infrastructure cost, the existing infrastructure and future plans towards new 
technologies. 

¶ Gigabit Passive Optical Network (GPON). In GPON scenario a first 
aggregation switch is located in the cabinet between the central office and the 
user premises. In passive optical networks, each customer is connected to the 
optical network via a passive optical splitter. 

¶ Point-to-Point (P2P). Active Ethernet, also known as Ethernet Switched 
Optical Network (ESON) or Point to Point (P2P) network provides a dedicated 
optical fibre from the outdoor active equipment to each end-user. 

¶ Point-to-Point Ethernet (P2PE). In P2PE scenario a first aggregation switch 
is located in the cabinet between the central office and the user premises. The 
architecture is similar to the one of GPON with the difference that there is 
active equipment in the cabinet.  
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Figure 3: Different NGA architectures (source: [40]) 

 

3.2 The economics of NGA 

This section makes a short introduction to some specific economic aspects of 
NGA investments which should be taken into account during the assessment of 
the level of access prices that encourage the migration from service-based 
competition over copper access networks to service-based competition over NGA 
networks.  

 

3.2.1 The riskiness of NGA investments 

Investments in NGA networks not only require a high initial fixed cost, but also 
are mainly sunk once they have been made. This implies that there are many 
factors influencing the riskiness of an NGA investment project, the most 
significant of which are [38], [41], [42]: 

¶ Demand uncertainty. This type of uncertainty is related to the uncertainty 
about future demand for the new fibre-based services. In particular, it includes 
the uncertainty about: (i) the penetration of the customer base; (ii) the 
consumersô willingness to pay for the new fibre-based services; (iii) market 
dynamics and the evolving competitive situation, such as the degree of 
infrastructure-based and/or cable competition; and (iv) the market shares of 
the investor and the access seekers.  

It is obvious that the higher the penetration of the potential customer base, the 
higher the profitability of the investment becomes. Moreover, if the penetration 
does not reach the critical mass that is required for the creation of the new 
fibre-based services market, the NGA investment may not even be profitable 
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at all. In addition, intense facilities-based competition due to the existence of 
competing network platforms, such as cable networks, increases the risk of 
both penetration and investorôs market share. Furthermore, the co-existence 
of a remaining copper network DSL platform and a new fibre NGA platform 
increases the risk of the future demand for the new fibre-based services. In 
particular, the higher the migration period from copper-based services towards 
NGA-based services, the higher the risk of the penetration of the new NGA-
based services. Last but not least, although it is expected that the willingness 
to pay for the new services will be higher than for the existing ones (since the 
former offer improved characteristics, such as better quality and higher data 
rate), it is doubtful that this increase in consumersô willingness to pay will be 
sufficient for recovering the investment cost. 

¶ Regulatory uncertainty. According to [38], regulatory certainty is a key to 
promoting efficient investments by all operators. Applying a consistent 
regulatory approach over time is important to give investors confidence for the 
design of their business plans. Regulatory certainty is provided by fixing the 
principles of tariff regulation for the whole period of the economic lifecycle of 
an NGA investment. However, regulatory certainty bears the risk of erroneous 
intervention stemming from the argument that a regulatorôs initial assessment 
may be mistaken. In fact, it is socially not optimal for the regulator to make ex 
ante commitments for an unreasonably long regulatory period [42]. Therefore, 
in providing greater regulatory certainty the regulator has to make another 
trade-off between the positive effects of greater certainty on investment 
incentives and possible negative effects of erroneous intervention on welfare 
[43]. As a result, regulatory uncertainty is related to the regulatorôs limited 
ability to make ex ante credible commitments. In order to mitigate the 
regulatory uncertainty associated with periodical market reviews, National 
Regulatory Authorities (NRAs) should clarify to the greatest extent possible 
how foreseeable changes in market circumstances might affect remedies. 

¶ Systematic risks. Systematic risk is the variability in outcome caused by 
macro-economic or economy wide events. This type of uncertainty includes 
the macro-economic uncertainty relating to the general development of the 
whole economy and the changes in exchange and interest rates as well as the 
uncertainty related to technological progress and the costs of deployment. 

Considering the significance of the factors affecting the riskiness of an NGA 
investment project, we would acknowledge the reasons that make potential 
investors reluctant to invest in NGA networks unless they are reimbursed for the 
risk they incur when investing in such networks. It is thus expected that cost-
based access prices will not provide potential investors with incentives to deploy 
NGA networks since, under this regime, the investors bear the whole risks of the 
NGA deployment. The next section reviews the literature that studies the impact 
of cost-based access prices on promoting investment in network upgrade in order 
to assess whether such expected negative relationship is scientifically proven.  

 

3.2.2 Cost-based regulation of access to NGA networks 

A significant part of the literature studying the relationship between access 
regulation and investment in network upgrade tries to develop theoretical and 
empirical models in order to assess the impact of cost-based access prices on 
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promoting both static and dynamic efficiency.7 Although a cost-based access 
pricing policy is clearly beneficial in the short term, Jorde, Sidak and Teece [44] 
provides a detailed economic analysis to show that mandatory unbundling at 
cost-based prices, such as those based on TELRIC methodology, cannot serve 
as a stepping stone from service-based to facilities-based competition because it 
distorts the investment decisions of both incumbents and entrants. In particular, 
the incumbents are adversely affected to upgrade existing facilities or to invest in 
new ones, whereas the entrants are encouraged to deviate from the socially 
optimal level of investment and entry. Therefore, when firms invest under 
regulatory certainty (i.e. the regulator sets the access price prior to the investment 
decisions), cost-based access prices achieve static efficiency but fail to promote 
dynamic efficiency. 

However, when firms consider that the regulator cannot make ex ante credible 
commitments, which implies that they invest prior to the regulation of the access 
(i.e. under regulatory uncertainty), they expect that the regulator will set the 
welfare-maximizing policy (i.e. cost-based access prices) once the NGA network 
has been in place [45]. In a such non-commitment setting, Foros [46] studies the 
impact of cost-based access regulation on an incumbentôs incentives to invest in 
network quality in the presence of spillover effects. He shows that cost-based 
access prices discourage the incumbent to invest in network quality unless it is 
much more efficient than its rivals in the downstream market. In the latter case, it 
may use overinvestment as an alternative foreclosure tool. In addition, Kotakorpi 
[47] points out that, under cost-based regulation, the incumbent underinvests in 
relation to the socially optimal level.  

Although most theoretical studies conclude that unbundling of the local loop at 
usage (forward-looking) cost-based prices has a negative impact on an 
incumbentôs incentives to invest in new infrastructures, empirical studies provide 
mixed results. A significant part of these empirical findings use data from the US 
market in which the access prices are set according to the TELRIC methodology. 
Ford and Spiwak [48] analyze the 2002 and 2003 local loop rates in order to 
show that access prices based on TELRIC are associated with increased 
availability of broadband services and increased availability of competitive 
broadband services. Thus, such an unbundling policy dampens neither 
broadband availability nor incumbentôs investment incentives. Willig [49] uses US 
annual data over the 1992-2002 period and finds that that the elasticity of an 
incumbentôs investment with respect to TELRIC prices is such that a 1% 
reduction in TELRIC prices may be expected to lead to an increase in 
incumbentôs investment of between 2.1% and 2.9%. Hence, these studies 
support that low access prices incentivize incumbents to invest in network 
upgrade in order to protect their market shares. 

Many other empirical studies argue that mandatory unbundling distorts the 
incumbentsô incentives to invest. Chang, Koski and Majumdar [50] use annual US 
data from 1994 through 1998 to show that lower access prices provide the US 
incumbents with disincentives to invest. In addition, Ingraham and Sidak [51] 
study the daily returns of the three largest US incumbents (BellSouth, SBC 
Communications, and Verizon) from January 1996 to December 2002. Their 
empirical findings support that mandatory unbundling at TELRIC prices has 
decreased the US incumbentsô incentives to invest in their own networks. Actual 

                                                           
7
  See Cambini and Jiang [100] for an excellent review of the theoretical and empirical literature 

on the relationship between broadband investment and regulation. 
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data from five countries (the USA, the UK, New Zealand, Canada and Germany) 
over the 1993-2003 period show that mandatory unbundling of the local loop 
leads the incumbents to decrease their capital expenditures [52].  

Contrary to previous results, Friederiszick, Grajek, and Röller [53] use a 
comprehensive panel data set (180 fixed-line operators in 25 European countries 
observed from December 1997 to December 2006) and find that incumbentsô 
investments in network upgrade are relatively indifferent to the unbundling policy 
that boosts entry by alternative operators. However, Grajek and Röller [54] using 
almost the same data set show that when the econometric model accommodates 
the strategic interaction of entrantsô and incumbentsô investments as well as an 
endogenous treatment of regulation, then it results in a significant negative effect 
on the incumbentsô incentives to invest in network upgrade. In a more recent 
study, Garrone and Zaccagnino [55] carry out an empirical analysis on a sample 
of incumbents from 27 OECD countries (1993-2008 period) and show that 
mandatory unbundling that boosts service-based competition reduces the 
incumbentôs incentives to invest unless a certain degree of rivalry has already 
emerged in the markets. 

As Jung, Gayle and Lehman [56] point out, although an incumbentôs incentives to 
invest is positively related to the entrantsô market shares and negatively to the 
absolute number of entrants, this competitive effect becomes weaker in a 
dynamic framework. Therefore it is uncertain whether competition spurred by 
mandatory unbundling encourages investments in new infrastructures by the 
incumbents. However, the impact of such unbundling policy on the entrantsô 
incentives to invest in alternative access infrastructures in order to be facilities-
based competitors is unambiguously negative.  

Friederiszick, Grajek and Röller [53] also assess the impact of unbundling on the 
entrantôs investments in alternative infrastructures. They find that entry regulation 
provides entrants with disincentives to invest since they show that entrants would 
more than double their infrastructure over 5 years if they had no regulated access 
to the incumbentsô local loops. Grajek and Rºller [54] use almost the same 
comprehensive data set to confirm that easier access pushes entrants towards 
service-based competition even if the econometric model accommodates the 
strategic interaction of entrantsô and incumbentsô investments as well as an 
endogenous treatment of regulation. According to Valletti [8], the reason for such 
negative relationship between an access policy that promotes efficient entry and 
the entrantôs incentives to invest in alternative access networks is that potential 
entrants, who can free-ride on the incumbentôs network, will wait for the 
incumbent to invest in access infrastructures and then seek access.  

The main conclusion from the above analysis is that an access pricing policy that 
boosts efficient entry and promotes service-based competition within one network 
(such as cost-based access prices) not only discourages incumbents and, 
especially, entrants to invest in new facilities, but also results in a substantial 
deviation from the socially desirable outcomes in terms of network deployment 
and timing of investments, implying significant losses in dynamic efficiency [23].  

The next section discusses the conditions under which a deviation from 
regulating the NGA access at usage cost-based prices is socially optimal in the 
sense that it may mitigate the trade-off between static and dynamic efficiency.  
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3.2.3 The economic rationale for deviating from cost-based regulation 

According to the EC [38] ñthe EU single market for electronic communications 
services, and in particular the development of very high-speed broadband 
services, is key to creating economic growth and achieving the goals of the 
Europe 2020 strategy. The fundamental role of telecommunications and 
broadband deployment in terms of EU investment, job creation and overall 
economic recovery was notably highlighted by the European Councilò. In addition, 
referring to work undertaken by the OECD [57], the EC [58] states that ñthe cost 
savings in just four sectors of economy (transport, health, electricity and 
education) would justify the construction of a national FTTH networkò. It is thus 
obvious that ñthe social benefits from investment in digital infrastructures by far 
exceed the private incentive for investmentò [59]. The reason is that like many 
infrastructure investments, NGA networks may create positive spillover effects 
that are not captured in any individual userôs willingness to pay. This implies a 
clear public policy case for governments to facilitate the roll out of NGA networks 
by reducing the risk for the investor [60].  

Recent empirical studies have tried to quantify the positive impact of investing in 
broadband infrastructures on the main economic and social indices, with the 
research focus shifting towards the impact of higher speed services. Considering 
that broadband penetration may be endogenous to the growth process, Czernich, 
Falck, Kretschmer and Woessmann [16] estimate the effect of broadband 
infrastructure investments on economic growth in the panel of OECD countries in 
1996ï2007. They find that after a country had introduced broadband, GDP per 
capita was 2.7ï3.9% higher on average than before its introduction. In terms of 
subsequent diffusion, an increase in the broadband penetration rate by 10 
percentage points raised annual growth in per capita GDP by 0.9ï1.5 percentage 
points. Furthermore, Katz, Vaterlaus, Zenhäusern and Suter [18] estimate the 
impact of broadband infrastructure investments on German employment and 
economic output, following the governmentôs National Broadband Strategy that 
extends through 2014 and the subsequent ultra-broadband evolution from 2015 
to 2020. They find that a total investment of close to 36 billion euros in broadband 
infrastructures would generate a total of approximately 1 million incremental jobs 
and an additional value added of 33.4 billion euros, while network externalities 
would result in an additional 137.5 billion euros. In total, this results in 170.9 
billion euros of additional GDP (0.60% GDP growth) in Germany.  

The main conclusion of the above analysis is that when there are significant 
social benefits stemming from NGA investments but the private investment 
incentives are weak, the regulator should reduce the investment risk in order to 
encourage the wide deployment of NGA networks. This view is also expressed in 
the Digital Agenda for Europe [61]: ñwithout strong public intervention there is a 
risk of a sub-optimal outcome, with fast broadband networks concentrated in a 
few high-density zones with significant entry costs and high prices. The spill-over 
benefits created by such networks for the economy and the society justify public 
policies guaranteeing universal broadband coverage with increasing speedsò.  

Considering the positive impact of NGA investments on the economy and the 
inappropriateness of cost-based access prices for promoting such investments, 
the European Commission (EC) issued a Recommendation on regulated access 
to NGA providing the NRAs with guidelines for tackling the trade-off between 
fostering competition and promoting investments with regard to NGA networks.   
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3.3 A critical review of the EC Recommendation on regulated access to 
NGA networks 

This section presents the main principles of the EC Recommendation on 
regulated access to NGA [38] and discusses its effectiveness on achieving its 
primary goal ñto foster the development of the single market by enhancing legal 
certainty and promoting investment, competition and innovation in the market for 
broadband services in particular in the transition to next generation access 
networksò. According to the Recommendation, where an investor operator with 
Significant Market Power (SMP) is found within Market 4 (market for wholesale 
network infrastructure access) and/or Market 5 (wholesale broadband access), an 
appropriate set of remedies should be applied. 

The building block of the Recommendation is the fact that when investments in 
non-replicable physical access are not specific to the deployment of NGA 
networks (and do not entail a similar level of systematic risk), the risk profile 
should not be considered to be different from that of existing copper 
infrastructure. In this case, the access is also regulated at cost-based prices 
which imply a reasonable return on capital employed. On the contrary, when 
investments in non-replicable physical access are specific to the deployment of 
NGA networks, the investor should be compensated for any additional and 
quantifiable investment risk incurred by investing in NGA networks. Such 
compensation takes place by including an access markup, which reflects the 
additional risk of the NGA investments, in the Weighted Average Cost of Capital 
(WACC) calculation currently performed for setting the price of access to the 
unbundled copper loop.  

Therefore, the access to NGA networks is regulated at cost-based prices which 
include a risk premium that compensates the investor for any additional and 
quantifiable investment risk. According to the Dutch Regulatory Authority (OPTA), 
the total access price includes four elements [62]: 

¶ The cost of providing the access to the NGA networks. 

¶ The WACC applicable to the existing copper local loop. In the course of time 
this WACC is expected to fluctuate relatively little. 

¶ The fibre premium which is a premium to the WACC for the copper local loop 
that takes account of the uncertainty about future demand for fibre-based 
services and the systematic risks of NGA investments. It is expected that the 
fibre premium will be higher at the beginning of the investment and will 
decrease gradually in the course of time as uncertainty over the demand for 
new fibre services decreases. 

¶ The regulatory risk premium which compensates the investor for the 
regulatory uncertainty.  
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Figure 4: Cost-based access price including an all-risk premium (based on [62]) 

In addition, criteria such as the existence of economies of scale, high retail 
market shares, control of essential infrastructures and privileged access to equity 
and debt markets are likely to mitigate the risk of NGA investment for the SMP 
operator, and hence, should lead to a decrease in the access price. More 
interestingly, additional mechanisms serving to allocate the investment risk 
between investors and access seekers and to foster market penetration, such as 
ex ante and ex post contracts, could also be used. In such cases, the risk 
premium is reduced accordingly. The recommended risk-sharing mechanisms 
are: 

¶ Volume Discounts. This scheme is based on the fact that the investment risk 
decreases with the total number of fibre loops already sold in a given area. 
Under this scheme, access prices vary in accordance with the volume 
purchased. Once the access seeker reaches some pre-determined 
thresholds, it has access to lower access prices. The higher the threshold is, 
the lower the access price becomes. Hence, volume discounts incentivize 
access seekers to increase their retail activities and decrease the investment 
risk incurred by the investor. This, in turn, leads to higher investments and to a 
more intense competition in the retail market.  

¶ Long-term contracts. This scheme is also based on the fact that investment 
risk decreases with the total number of fibre loops already sold in a given 
area. Unlike volume discounts, long-term contracts are related to an ex ante 
commitment from the access seeker for using a certain number of fibre loops 
for a certain period of time. It is reasonable that long-term access contracts 
would be priced at a lower level per access line than short-term access 
contracts since the longer the commitment, the lower the investment risk 
incurred by the investor.  

It can be deduced that long-term contracts provide more certainty to the investor 
than volume discounts because long-term contracts are related to an ex ante 
commitment, whereas volume discounts becomes valid ex post. Therefore, the 
former risk sharing scheme provides more incentives for NGA investments than 
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the latter. Furthermore, long-term contracts incentivize the access seeker to 
increase its retail activities in order to fulfil its commitment. It can be argued that 
the access seekerôs effort to increase its retail activities is much greater in the 
case of long-term contracts than volume discounts because in the first case the 
access seeker strives to reach a certain market share in the retail market (or fulfil 
its commitment that provides it with a low access price which is lower than 
volume discounts), whereas in the second case it strives to take a discount 
without having made any commitment. Therefore, it is expected that long-term 
contracts rather than volume discounts will lead to more intense competition 
between the operators that participate in a risk sharing scheme. It should be 
noted that long-term contracts give the opportunity to alternative operators to 
compete with the investor not only in the retail market, but also in the wholesale 
market by reselling the long-term capacity (if not prohibited or restricted by the 
contractual arrangements or the NRAs).  

In conclusion, the EC envisions that a cost-based access price that includes a 
risk premium for compensating the investor for NGA specific-risk strikes a 
balance between on the one hand providing adequate incentives for undertakings 
to invest (implying a sufficiently high rate of return) and promoting allocative 
efficiency, sustainable competition and maximum consumer benefits on the other 
(implying a rate of return that is not excessive).  It can thus be deduced that the 
current goal of the regulatory policy in Europe is to promote sustainable service-
based competition over NGA networks. Given that the prospective investors in 
NGA networks (and probably the SMP operators) are for large part the former 
incumbent operators [42], [43], the regulatory goal is to provide the incumbents 
with significant incentives to invest in new fibre-based access networks and foster 
competition in the retail market.  

European Telecommunications Network Operatorsô Association (ETNO), which 
comprises most of the European incumbents, had already argued that the 
proposed risk premium will not solve the lack of incentives for widespread NGA 
roll-out in Europe [63]. The first reason is that a risk premium removes the 
structural disadvantages of investing only when the NGA investment turns to be 
successful. Otherwise, the incumbent has to bear all the cost alone since the risk 
premium does not have any impact on the incumbentôs revenues. According to 
the second reason, even if the probability of success is relatively high, the 
proposed risk premium does not reflect the structural cost advantage of the 
second-movers (or, the access seekers) over the investors. Firstly, the second 
mover can choose between a fixed and a variable cost structure when facing 
demand uncertainty, heterogeneity, geographical differences and demand 
evolving over time. This option is widely known as ñmake-or-buyò. Secondly, the 
access seeker can exit the market at low cost (before making its own 
investment), whereas the investment of the first mover is typically sunk. Thirdly, 
the second mover has the option to enter the market once the critical mass has 
been created. This option is known as ñwait-and-seeò. In addition, even if a risk 
premium results in higher wholesale revenues for the investor, raising prices for 
the new infrastructure may lead to a competitive disadvantage of NGA networks 
vis-à-vis competing platforms and the existing copper network that often will 
coexist with NGAs for some time.  

On the other hand, European Competitive Telecommunications Association 
(ECTA), with members the majority of the European alternative service providers, 
argues that alternative operators are in a similar position as the incumbent 
operators [42]. In particular, ECTA argues that alternative operators invest in all 
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network elements that are replicable and they seek access to network elements 
that are not replicable. These investments can be also characterized as sunk. 
Furthermore, the ñwait-and-seeò option is not costless because if the alternative 
operator decides to enter the market later, the first mover will have already taken 
over the most interesting part of the market. Hence, it becomes more difficult or 
more costly for the alternative network operator to reach the critical market share 
which is necessary for its viability. Last but not least, the ñmake-or-buyò option is 
of low interest in the case of NGA, and especially in the case of FTTH, because 
the degree of replicability of such networks is very limited. ECTA concludes that 
the risk premium should only reflect the uncertainty about future demand for new 
fibre-based services and the regulatory uncertainty. Moreover, the reduction of 
risk for the investor due to the adoption of risk sharing schemes should be 
reflected in the risk premium and there should be a sufficient margin between 
wholesale and retail prices to avoid margin squeeze. 

It is thus obvious that there is high ambiguity about the effectiveness of a risk 
premium on encouraging the incumbents to invest in NGA networks and fostering 
service-based competition over NGA networks. However, the main innovation of 
the EC Recommendation is that it deviates from the traditional regulation of the 
access at cost-based prices by including an access markup into the access 
pricing formula. The next section reviews the research articles that shift their 
focus from studying the impact of the principles governing the regulation of the 
copper access networks on static and dynamic efficiency to the deployment of 
new regulatory approaches that may promote both static efficiency and 
investments in NGA networks. 

 

3.4 The efficiency implications of alternative regulatory approaches: A 
literature review 

The previous section showed that the current regulatory goal is to encourage the 
incumbent to invest in new fibre-based access networks and simultaneously 
promote service-based competition over such networks. The official proposal 
described by the EC Recommendation states that the access to the incumbentôs 
NGA network should be provided at cost-oriented prices including a risk premium 
to reflect any additional and quantifiable investment risk incurred by the investor. 
Risk allocation mechanisms, such as long-term access pricing and volume 
discounts, which decrease the risk that an investor incurs when investing in NGA 
networks, lead to a respective decrease in the risk premium. 

This section reviews the literature that provides alternative regulatory practices 
which aim at achieving the current regulatory two-fold goal. This implies that such 
regulatory approaches deviate from implementing the principles governing the 
regulation of the unbundled copper loop to the regulation of the access to NGA 
networks. In other words, the proposed approaches depart from regulating the 
NGA access at usage cost-based prices which are designed to stimulate 
competition in the market by facilitating entry of alternative operators at the cost 
of dynamic efficiency. Therefore, this departure can take three different forms:  

¶ Deviation from cost-based access prices. This deviation concerns the access 
pricing policy. 

¶ Deviation from the permanent regulation of access. This deviation concerns 
the regulatory regime employed. 
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¶ Deviation from usage access prices. This deviation concerns the access 
pricing formula. 

The next sections classify the research articles that propose alternative regulatory 
approaches according the form of deviation from the permanent regulation of 
NGA access at usage cost-based prices and discuss their performance and 
efficiency implications.  

 

3.4.1 Deviation from cost-based access prices 

The EC Recommendation provides a first approach that deviates from the 
standard cost-based access pricing policy since it proposes the inclusion of an 
access markup into the access price in order to compensate the incumbent for 
the NGA investment risk. A second significant deviation discussed in the related 
literature concerns the regulation of the access to NGA networks at investment-
contingent access prices. Such prices are dependent on the level of the 
investment, and hence, higher NGA deployment results in higher access prices. 
Therefore, the investor is compensated for the higher uncertainty of an NGA 
deployment in more rural areas and/or a fibre deployment closer to the 
consumersô premises.  

A first set of papers studies the effectiveness of particular investment-contingent 
access prices on encouraging the incumbent to undertake the socially optimal 
investments in NGA networks (i.e. encouraging the incumbent to invest in NGA 
networks and simultaneously achieving static efficiency) under regulatory 
certainty.8 For this reason, these papers assume that the regulator can make ex 
ante credible commitments, and hence, the regulator sets the access price prior 
to the investment decisions. In this context, Henriques [64] and Sauer [65] show 
that contrary to a fixed access charge, an access fee that is contingent on firmsô 
(non-overlapping) investments can implement the socially efficient investment 
level. This outcome holds either if the access charge depends on the investments 
of both the incumbent and the entrant (former article) or on each operatorôs own 
investment level (latter article). 

Although this modeling setup is consistent with the EC Recommendation on 
regulated access to NGA, it is widely known that the regulator has significant 
incentives to deviate from an investment-contingent access price (once the 
investments are in place) by setting the access price at the marginal cost of 
providing the access in order to maximize social welfare. As a result, a second 
set of papers studies the impact of access regulation on investment incentives 
and retail competition under regulatory non-commitment. In this case, it is 
assumed that the regulator cannot make ex ante credible commitments, and 
hence, the firms invest prior to the regulation of the access.   

                                                           
8
 In a static framework (or in a hypothetical world of economic certainty), the incumbent may 

invest under regulatory certainty if the investment decision is undertaken after the regulation of 
the access price. However, the regulation of the access is a dynamic process and regulatory 
remedies are also imposed after the investment decisions. Although theoretical static models are 
useful for giving an insight into regulatory policies, we should keep in mind that uncertainty can be 
reduced to risk, possibly even low risk, but not certainty. This fact is also considered in the EC 
Recommendation since NRAs are encouraged (in order to provide greater certainty) to clarify to 
the greatest extent possible (i.e. not to fully commit) how foreseeable changes in market 
circumstances might affect remedies. 
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Klumpp and Su [66] assume an investment-contingent access price which is 
revenue-neutral. This implies that each downstream firm contributes to the 
depreciation of the investment costs according to its market share. They show 
that, under this rule, the incumbent chooses a higher investment level compared 
to that of a monopolist and its investment incentives increases with the number of 
downstream competitors. Thus, they argue that a policy of revenue-neutral open 
access can increase both static and dynamic efficiency. Sarmento and Brandao 
[67] compare the investment and competition outcomes of an access price which 
equals the marginal cost of providing the access plus the average cost of the 
investments with those derived by the retail-minus regulation and the 
deregulation of the access price. They conclude that retail-minus regulation leads 
to better results than cost-based plus regulation in terms of investment level and 
consumer surplus as long as the regulator carefully defines the retail-minus 
instrument. 

It can thus be concluded that the related literature provides useful results 
concerning the effectiveness of particular access pricing schemes on promoting 
both static and dynamic efficiency. However, the articles that examine the 
relationship between access regulation and investment incentives under 
regulatory non-commitment take the regulatorôs decision as given. As a result, 
they fail to take into account the fact that there is uncertainty about the access 
pricing policy once the investments are in place. In particular, some articles 
assume that the firms anticipate that the regulator will set the welfare-maximizing 
access price [46], [47], whereas others  assume that the investment-contingent 
access price is ex ante known [66], [67]. However, in fact, it is uncertain whether 
the regulator will set an investment-contingent or a welfare-maximizing access 
price after the NGA deployment.  

The following article, which is part of this thesis, models this fact in order to study 
the impact of regulatory uncertainty on an incumbentôs incentives to undertake 
the socially optimal investments in NGA networks.  

¶ M. Tselekounis and D. Varoutas, ñInvestments in next generation access 
infrastructures under regulatory uncertainty,ò Telecommunications Policy, vol. 
37, no. 10, pp. 879ï892, Nov. 2013. [28] 

The motivation, the modeling setup and the main results of this article are 
presented in the next section.  

 

3.4.1.1 Investments in Next Generation Access infrastructures under 
regulatory uncertainty 

The related literature discusses the effectiveness of two different regulatory 
approaches on the regulatorôs goal to achieve the socially efficient investment 
level when it sets the access price after the investment decision of the incumbent. 
The first approach supports that the regulator sets a particular investment-
contingent access price, which compensates the incumbent for the investment 
risks, in order to provide significant investment incentives. On the contrary, the 
second approach argues that the regulator deviates from such ex ante known 
access price (once the investments are in place) by setting the access price at 
the marginal cost of providing the access in order to maximize social welfare. 

Tselekounis and Varoutas [28] modeled the more realistic case in which the 
regulator sets the access price at the marginal cost of providing the access with 
some probability and gives an access markup, which equals the average cost of 
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the investments, with the complementary probability. Therefore, it is uncertain 
which of the two assumptions made in the related literature will prevail when the 
new access infrastructures are in place.   

A non-commitment setting is used in order to take account for regulatory 
uncertainty. In addition, the retail (downstream) market is characterized as an 
unregulated duopoly market in which the incumbent (the subsidiary firm of the 
upstream monopolist) and the entrant (the independent firm) choose quantities 
simultaneously and independently (i.e. firms compete á la Cournot). The level of 
NGA investment undertaken by the incumbent leads to an outward parallel shift in 
the demand, and hence, NGA investments have a positive impact on the demand 
for the new fibre-based services. Furthermore, the incumbent faces a quadratic 
NGA investment cost function with respect to the investment level implying that 
the slope of the marginal investment cost function is linear and increasing in the 
investment level.  

The privately and the socially optimal investment levels are derived as a function 
of the probability [0,1]aÍ  of incorporating into the access price an access 

markup, which equals the average cost of the investments, in order to fully 
compensate the incumbent for the NGA investment risk. A first significant finding 
is that a marginal increase in such probability positively affects the private 
investment incentives and negatively affects the socially optimal investments. The 
comparison of the privately and the socially optimal investment levels show that 
there is a unique positive value a denoted by a which induces the incumbent to 

undertake the socially optimal investments. If a a>  (respectively, a a< ), the 

NGA investment level chosen by the incumbent is higher (respectively, lower) 
than the socially optimal one. This implies that any deviation from the socially 
optimal investments leads to welfare losses. 

A second significant result is that the derived value of a is significantly affected 
by the impact of the investments on demand and the slope of the marginal 
investment cost function. In particular, the value of a is positively affected by an 

increase in the impact of investments on demand and negatively affected by an 
increase in the slope of the marginal investment cost function (ceteris paribus).  
This implies that, for a given slope, higher consumersô valuation for the NGA 
services results in higher a, which, in turn, leads to higher efficient investment 

levels. In other words, higher consumer consumersô valuation for the NGA 
services makes the investments more socially desirable, and hence, the socially 
optimal investment level is achieved for a higher probability of compensating the 
incumbent for the investment risks. This result positively affects the incumbentôs 
investment incentives, and hence, the achieved efficient investment level 
increases as well.  

On the contrary, for a given positive impact of the investments on demand, a 
steeper slope of the marginal investment cost function leads to lower values of 
a. This implies that as the NGA investment becomes marginally more expensive, 

the society is better off by a lower NGA deployment which is achieved by a higher 
probability of setting the access price at the marginal cost of providing the 
access. Therefore, the efficient NGA investment level is achieved for lower values 
of a. 

Combining the two aforementioned significant results leads to the main result of 
Tselekounis and Varoutas [28]:  
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(i) When the slope of the marginal investment cost function is not particularly 
steep in relation to the positive impact of investments on demand, the 
incumbent always underinvests compared to the socially optimal investment 
level. The reason is that the critical value of the probability of including an 
access markup into the access price (a) is higher that 1. This implies that the 
socially desirable outcome cannot be achieved even if the regulator commits 
to an access price scheme that includes an access markup equal to the 
average cost of the investments. In this case, a higher access markup which 
leads to 1¢a  seems to be socially desirable. 

(ii) On the contrary, in the more realistic case when the impact of investments on 
demand is low in relation to the slope of the marginal investment cost function, 
the incumbent may overinvest or underinvest depending on the probability of 
incorporating an access markup into the access price. In this case (0,1)Ía , 

and hence, the incumbent overinvests for high probability of incorporating an 
access markup into the access price and underinvests for low probability 
values. As a result, the optimal social welfare outcome cannot be achieved 
with the incumbentôs profit maximizing investment level when ¸a a. This 
implies that regulatory uncertainty significantly affects the incumbentôs 
incentives to undertake the socially optimal investments in NGA networks. 

 

3.4.2 Deviation from the permanent regulation of access 

Another significant deviation from the principles governing the regulation of the 
copper access networks concerns the particular regulatory regime employed. The 
regulation of the copper access networks is based on the permanent regulation of 
access in order to promote efficient entry. Although the EC Recommendation 
proposes the implementation of permanent regulation to the NGA networks, other 
regulatory regimes have recently attracted the interest of many academics and 
policy makers due to the lack of investment incentives provided by the permanent 
regulation of access to the new access infrastructures.  

The two extreme regulatory regimes are the ñpermanent regulationò and the 
ñregulatory forbearanceò. Permanent regulation implies that the ex ante imposed 
remedies hold for the whole lifecycle of the NGA investment, whereas regulatory 
forbearance refers to the situation where there is no ex ante regulation on NGA 
networks. It is obvious that regulatory forbearance maximizes investment 
incentives but also creates significant barriers to entry for access seekers. 
Therefore, regulatory forbearance will probably fail to promote both static and 
dynamic efficiency. ñRegulatory holidaysò and ñsunset clausesò are intermediate 
regulatory regimes between regulatory forbearance and permanent regulation. 
Under regulatory holidays, the investor is not imposed to any regulatory 
constraints for a pre-determined period of time, whereas by imposing a sunset 
clause, the regulator commits that access obligations will be withdrawn after a 
pre-determined date.  

Charalampopoulos, Katsianis and Varoutas [68] as well as Gavosto, Ponte and 
Scaglioni [69] use a real option approach to study the impact of the four different 
regulatory regimes (permanent regulation, regulatory forbearance, regulatory 
holidays and sunset clauses)  on the timing of the investment decision of an 
incumbent to expand to a new network infrastructure. The former article shows 
that regulatory holidays induce the incumbent to expand its current network as 
soon as the regulatory holiday season ends, which is long before the expiration 
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date of the option to expand. However, concerning the incumbentôs discounted 
profits, regulatory forbearance and sunset clauses give identical results, followed 
by regulatory holidays and permanent regulation. The latter article concludes that 
investment is carried out immediately under forbearance and regulatory holiday 
regimes, while it is delayed by around two years in the other cases. Therefore, it 
can be deduced that both articles argue that regulatory holiday regime appears 
superior to the other regulatory regimes, although the two papers provide 
different results about the impact of regulatory holidays on the particular timing of 
the investment. 

Of course, the efficiency outcomes are significantly affected by the level of the 
access prices set under each particular regulatory regime. Nitsche and Wiethaus 
[70] study the efficiency implications of a combined deviation from the permanent 
regulation of access at cost-based prices in terms of both the access pricing 
policy and the regulatory regime employed. In particular, they allow an access 
pricing scheme that spreads investment costs over total output quantities (i.e. 
another form of investment-contingent access pricing) for taking into account: (i) 
different regulatory regimes; (ii) the fact that the success of NGA investments is 
uncertain; and (iii) regulatory certainty. They show that a regime with Fully 
Distributed Costs (FDC)9 or regulatory holidays induce the incumbent to 
undertake a larger NGA deployment, followed by risk-sharing and Long-Run 
Incremental Costs (LRIC). In addition, in combining strong competitive intensity 
with reasonable investment incentives, simulations indicate that a risk sharing 
approach induces highest consumer surplus, followed by regimes with FDC, 
regulatory holidays and LRIC. Therefore, they conclude that risk-sharing can be 
an effective tool since it combines relatively high ex-ante investment incentives 
with strong ex-post competitive intensity. They also find that forward-looking cost-
based regulation neither induces investments nor consumer surplus, which 
implies a clear policy for deviating from permanent cost-based access prices.   

In combining these results with those of [68] and [69], it can be deduced that 
although regulatory holidays appear superior to the other regulatory regimes in 
terms of both NGA investment level and the timing of the investments, their 
effectiveness on promoting service-based competition is rather ambiguous. For 
this reason, the next two articles, which are part of this thesis, study the 
effectiveness of regulatory holidays (or regulatory forbearance in a static 
framework) to result in improved social welfare outcomes when: (i) the monopolist 
is allowed to geographically price discriminate; and (ii) the monopolist chooses a 
mix of NGA networks deployed in different geographic areas.  

¶ M. Tselekounis, D. Maniadakis, and D. Varoutas, ñNGA investment incentives 
under geographic price discrimination,ò in 40th EARIE Conference, 30 August-
1 September 2013, Évora, Portugal. [29] 

¶ M. Tselekounis, E. Xylogianni, D. Varoutas, and D. Martakos, ñGeographically 
differentiated NGA deployment,ò accepted in 24th European Regional 
Conference of the International Telecommunications Society (ITS), 20-23 
October 2013, Florence, Italy. [30] 

                                                           
9
 Under the fully distributed costs regulation, the incumbent may recoup NGA investment costs 

through the access price, regardless of the NGA's market success since the entrant is forced to 
cover part of the investment cost. 
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3.4.2.1 NGA investment incentives under geographic price discrimination 

The research articles that study the effectiveness of alternative regulatory 
approaches on encouraging investments in NGA networks and fostering 
competition explicitly assume that all consumers equally benefited by a certain 
extent of NGA deployment. However, it is expected that there will be a significant 
variation among consumersô willingness to pay for the additional benefits of NGA-
based services since there are consumers who place a low valuation to the 
enhanced characteristics of such services and consumers who have higher 
valuation for advanced bandwidth-hungry services. The prospective investor in 
NGA networks could exploit this information by pricing the final services such that 
they more closely reflect retail consumersô willingness to pay (ñvalue-basedò 
pricing) and/or geographical differences in network costs.  

Contrary to uniform pricing, price discrimination is defined as selling the same 
product to different customers at different prices even if the cost of sale is the 
same to each other [71]. Price discrimination has recently attracted much interest 
since regulatory forbearance and holidays could lead to geographic de-averaging 
of prices that would reflect the geographic variances in market conditions, which 
may significantly differ from traditional PSTN/DSL conditions. Indeed, after a 
period of obligation of non-discrimination [72], currently, price discrimination is 
allowed to a certain (at least wholesale) extent related to NGA networks in 
Europe in order to foster innovation and welfare growth by promoting investments 
[38]. Thus, there may be a case for designing remedies that can vary across 
geographic markets that would be defined as locations with homogeneity in terms 
of willingness to pay, competitive conditions, cost, etc.  

Alexandrov and Deb [73] as well as Valletti [74] study the impact of price 
discrimination on a monopolistôs incentives to invest in quality. This implies that 
both articles assume that the number of the markets that the quality-enhanced 
product will be sold is exogenously defined (e.g. the whole country), whereas the 
investment in quality (i.e. the particular extent of fibre deployment in the local 
loop) is endogenously derived. In other words, consumers who live in different 
geographic areas place the same valuation on each particular quality level. It is 
found that price discrimination results in more investment in quality than uniform 
pricing, whereas its impact on social welfare depends on the specific underlying 
industry characteristics. 

However, in the NGA context, the main source of variation among consumersô 
willingness to pay for the additional benefits of NGA-based services is the fact 
that consumers live in different geographic areas in terms of population density. 
Indeed, the main take-away of the relevant studies [75], [76] is that consumers 
who place a higher (lower) valuation to broadband subscription tend to live in 
higher (lower) densely populated areas. As a result, population density has a 
significant positive impact on the consumersô valuation for ultra high-speed 
services provided by NGA networks. Therefore, the difference in consumersô 
willingness to pay for very high-speed services is mainly due to their geographic 
differentiation rather than on the difference in their valuation for a particular 
improved quality service.  

Contrary to [73] and [74], Tselekounis, Maniadakis and Varoutas [29] compare 
the impact of retail price discrimination and uniform pricing on a monopolistôs 
incentives to extend its Next Generation Access (NGA) network deployment to 
less densely populated geographic areas. This implies that the quality of an NGA-
based service is exogenously defined (e.g. FTTH), whereas the number of 
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geographic areas (markets) that this service will be provided is endogenously 
chosen. In other words, consumers who live in different geographic areas place a 
different valuation on each particular quality level. 

It is found that geographic price discrimination provides the monopolist with 
higher incentives to deploy a larger NGA network (i.e. the NGA investment is 
extended to rural, less densely populated areas). In addition, geographic price 
discrimination results in better welfare outcomes than uniform pricing as long as 
the investment cost is not extremely low. In such cases, the regulator should 
allow the monopolist to geographically price discriminate since the monopolist 
chooses the socially optimal pricing regime. On the contrary, when the 
investment cost is extremely low, uniform pricing is the socially optimal pricing 
regime, whereas differential pricing maximizes private investment incentives. In 
such cases, a benevolent regulator may impose the uniform pricing regime in 
order to mitigate the detrimental impact of regulatory forbearance or holidays on 
social welfare. 

 

3.4.2.2 Geographically differentiated NGA deployment 

The previous section showed that, in a static context, the deployment of NGA 
networks is a two-dimensional issue. First, the incumbent has to decide the 
quality of the NGA investment related to the part of the copper access network 
that will be replaced by fibre optics. Second, the incumbent has to decide the 
extent of the NGA deployment which concerns the number of geographic areas in 
which an NGA network will be deployed.10  

Hitherto, the reviewed literature does not discriminate between the two different 
dimensions of the NGA investments, and hence, it assumes that a higher NGA 
investment level indiscriminately reflects either a larger NGA deployment to rural, 
less densely populated areas or a fibre deployment closer to the consumersô 
premises. In particular, existing studies assume that a prospective investor in 
NGA networks chooses either the quality or the geographic coverage of the NGA 
network. This implies that the investor decides : (i) the quality of the NGA network 
that will be provided in an exogenously given number of geographic areas; or (ii) 
the number of geographic areas in which an exogenously given NGA technology 
network will be deployed. In each case, the investor focuses on one of the two 
dimensions of the NGA investment decision taking the other dimension as given. 

However, in fact, the investor in NGA networks does not choose either the extent 
of the deployment towards consumersô premises in given geographic areas or the 
geographic deployment of a particular NGA quality, but it simultaneously decides 
the NGA quality that will be provided in each geographic area. This implies that a 
mix of NGA technologies will co-exist according to the underlying demand and 
cost conditions in each geographic area.   

Tselekounis, Xylogianni, Varoutas and Martakos [30] model the demand and cost 
structures in each geographic area in order to assess the optimal mix of NGA 
technologies deployed in different geographic areas by a monopolist. In other 
words, they find the optimal degree of copper replacement by fibre (i.e. the 
optimal NGA quality) in every geographic area. Based on this relationship, the 
incumbent chooses the extent of NGA deployment that is the optimal number of 
geographic areas in which a different quality of NGA network will be provided.  

                                                           
10

  In a dynamic context, the incumbent has also to decide the timing of the NGA deployment. 
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In order to derive the optimal mix of NGA technologies deployed in different 
geographic areas by a monopolist, the authors use the following functions for 
representing the demand and investment cost, respectively, in each geographic 
area i : 

2
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i i
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where ip  and iq  is the retail price and the quantity supplied by the monopolist in 

each geographic market, A  represents the maximum valuation that the 

consumers place to the basic high-speed broadband service, ix  reflects the 

geographic NGA deployment and iy  reflects the NGA quality (technology). A 

larger ix  implies a larger NGA deployment to less densely populated areas, 

whereas a larger iy  implies a fibre deployment closer to the consumersô 

premises. It is obvious that, contrary to existing studies which assume an 
exogenously given slope of the marginal investment cost function, a higher NGA 
technology positively affects the consumersô willingness to pay, but its impact 
declines as it is provided to less densely populated rural areas. In addition, 
contrary to existing studies which assume that a higher level of NGA investment 
in terms of either technology or coverage leads to a more outward parallel shift in 
the demand curve (and thus equally benefits all consumers), the investment cost 
of providing a particular NGA technology becomes marginally more expensive as 
it is extended to less densely populated areas.  

Tselekounis, Xylogianni, Varoutas and Martakos find that both the privately and 
the socially optimal investment decisions result in a geographically differentiated 
NGA deployment implying that different quality NGA networks are deployed in 
different geographic areas. In addition, although a geographically differentiated 
NGA investment provides the unregulated monopolist with incentives to install a 
nationwide NGA deployment, the monopolist underinvests compared to the 
socially optimal levels of both quality and geographic coverage.  

Moreover, the authors make several, but plausible, assumptions in order to make 
their results comparable to the Europe 2020 Strategy [61] which envisions that, 
by 2020: (i) all Europeans will have access to much higher internet speeds of 
above 30 Mbps; and (ii) 50% or more of European households will subscribe to 
internet connections above 100 Mbps. They show that the first objective is 
feasible when the demand for NGA-based services is significantly elastic, 
whereas the second objective is not a feasible goal. 

 

3.4.3 Deviation from usage access prices 

The last deviation from the principles governing the regulation of the copper 
access networks concerns the access pricing formula. In particular, the access 
pricing formula can be used to allocate the investment risk between the 
incumbent and the access seekers. Although such risk-sharing mechanisms are 
not present in the EC Recommendation, OPTA has included them in its proposed 
measures to reduce the investment risk [43].  

Access prices (as well as retail prices) can consist of one-off fees and periodic 
fees (e.g. monthly rentals). By giving the investor the choice to recoup fixed costs 
via a one-off fee, the investor can affect his own investment risk and the entry risk 
resting on the buyers of unbundled fibre access. The advantage of recoupment 
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via a one-off fee is that the investor recoups some of its investment in the early 
phase of the economic life of the network. This early recoupment of parts of the 
investment leads to a lower capital requirement over time, a decrease in the 
investment risk and an increase in the investorôs willingness to invest.  

The general rule says that the higher the allocation of investments costs to the 
one-off component, the more investment risk on a per line basis is allocated from 
the investor to the access seeker. However, charging this one-off fee should not 
create a barrier to entry for buyers of unbundled fibre access. If relatively many 
costs are charged as one-off tariffs, this raises the barrier for purchasing services, 
because a buyer is confronted with higher start-up costs. 

Gans and King [77] state that in a dynamic context, the regulator should set a 
two-part tariff in which the fixed fee is set equal to the economic profit of the 
access seekers and the usage access fee follows the Ramsey rule. Otherwise, 
regulatory holidays is a desirable regime that results in the incumbentôs earlier 
investments only when the regulator cannot make ex ante credible commitments. 
The main take-away from the paper of Gans and King is that the regulatory 
commitment problem has a significant impact on the optimal regulatory policy and 
that two-part tariffs may be an effective tool in order to promote both static and 
dynamic efficiency. In addition, Brito, Pereira and Vareda [78] study the impact of 
the regulatory commitment problem on the effectiveness of two-part access tariffs 
to solve the dynamic consistency problem of the regulation. They find that when 
the investment cost is low compared to the investment benefits, two-part tariffs 
solve the dynamic consistency problem either under regulatory certainty or 
uncertainty. In this case, the optimal regulatory policy is to set the fixed access 
price in order to induce investments by the incumbent and the usage access price 
at the marginal cost of providing the access in order to promote static efficiency. 
If, on the contrary, the investment cost takes intermediate values compared to the 
investment benefits, the commitment and the no-commitment games have 
different equilibria, with the incumbent investing in the commitment equilibrium, 
and not investing in no-commitment game. Last, if the investment cost is high 
compared to the investment benefits, investment is not socially desirable under 
both commitment and no-commitment games. Therefore, contrary to Gans and 
King, two-part access tariffs may not solve the dynamic consistency problem 
even when the regulator can commit ex ante to a particular access pricing policy. 

 

3.5 Summary 

Chapter 3 discussed the effectiveness of different access pricing schemes on 
promoting the current regulatory goal of encouraging investments in NGA 
networks and fostering service-based competition over such networks. It was 
shown that cost-based access prices are limited to promote service-based 
competition within one network since they disincentivize incumbents and, 
especially, entrants to invest in new access infrastructures. Combining this fact 
with the huge investment cost of deploying an NGA network and the uncertainty 
of such investments provides the reasons that explain the reluctance of firms to 
undertake NGA investments. However, investments in digital infrastructures by 
far exceed the private incentives for investments. It is thus deduced that there is a 
clear policy towards a deviation from the permanent regulation of access at cost-
based prices in order to compensate the investors for the risk they incur when 
deploy an NGA network.  
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The first official deviation from cost-based access prices was proposed by the EC 
Recommendation of regulated access to NGA which recommends calculating the 
access at a cost-based form including a risk premium. However, the effectiveness 
of such pricing policy on promoting service-based competition over NGA 
networks has been fiercely criticized by both incumbents and entrants. In 
addition, it was found that regulatory uncertainty has a significant impact on an 
investorôs incentives to undertake the socially optimal NGA investments. Due to 
these facts, the regulatory holidays regime has recently received much interest. 
Given that the NGA investments are significantly costly, it was shown that 
regulatory holidays may increase both investment incentives and allocative 
efficiency when the monopolist is allowed to geographically price discriminate. 
However, even under the price discrimination regime, the monopolist 
underinvests compared to the socially optimal geographically differentiated NGA 
deployment.
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4. FROM SERVICE-BASED TO FACILITIES BASED COMPETITION 
OVER NGA NETWORKS: PROMOTING DYNAMIC EFFICIENCY 

Although service-based competition over NGA networks increases both static and 
dynamic efficiency, the full benefits of competition are only achieved by facilities-
based competition. This explains why the ultimate goal of regulators is to promote 
dynamic efficiency which results in maximum welfare gains, maximum market 
growth and minimum production costs.  

This chapter discusses the future regulatory goal of achieving dynamic efficiency 
by promoting facilities-based competition over NGA networks. In particular, given 
that an initial investor has already deployed an NGA network and sustainable 
service-based competition has been established, the optimal access pricing 
policy should incentivize the access seekers to gradually invest in their own NGA 
infrastructures.   

The first part of this chapter reviews the proposed regulatory approaches which 
aim to encourage access seekers to invest in their own fibre-based access 
networks. Afterwards, a comparison of these regulatory approaches with the 
current regulatory framework in the European NGA market described by the EC 
Recommendation is made. It is found that the proposed regulatory approaches 
not only fail to reflect the basic principles of the EC Recommendation, but also fail 
to take into account the fact that the regulatory policy implemented in this phase 
has a direct impact on the initial investorôs incentives to invest in NGA networks.  

For this reason, the second part of this chapter presents an innovative theoretical 
approach that not only reflects the current regulatory framework in the European 
NGA market, but also encourages the initial investor (which is assumed to be the 
incumbent) to invest in NGA networks, although at the same time it incentivizes 
the entrants to gradually invest in their own NGA infrastructures. It is shown that 
the proposed approach, which is based on the basic principles governing a Credit 
Default Swap (CDS), provides an effective migration path towards facilities-based 
competition over NGA networks. 

 

4.1 Encouraging facilities-based competition: A literature review 

This section discusses the impact of access regulation on an entrantôs incentives 
to invest in new access infrastructures in order to act as a facilities-based 
competitor. In particular, this literature studies whether service-based competition 
serves as a stepping stone to facilities-based competition or the presence of the 
option to ñbuyò the incumbentôs facilities represents an opportunity cost when the 
entrant chooses to engage in infrastructure competition (i.e. creates the so-called 
ñreplacement effectò). 

Cave and Vogelsang [79] point out that the entrants typically invest in replicable 
assets first and then progress to less replicable ones. Thus, they rank the 
incumbentôs network assets according to their degree of replicability from an 
entrantôs perspective and propose an innovative access scheme in which the 
price for the less replicable network elements is low but increasing over time as 
assets are replicated. Therefore, as the entrantôs customer bases grow, the 
access price increases in order to encourage the entrant to invest in the next less 
replicable asset. This process continues until the entrant invests in its own 
infrastructure which represents the higher rung in the investment ladder. Thus, 
the so-called ñladder of investmentò theory argues that service-based competition 
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serves as a stepping stone to facilities-based competition. Cave [12] proposes 
and illustrates methods for assessing the replicability of different assets and sets 
out the steps which regulators can follow in implementing the approach. 

An alternative regulatory tool that resembles the ñladder of investmentò approach 
is the so-called ñsunset clauseò regulatory regime. By imposing a sunset clause, 
the regulator commits that access obligations will be withdrawn after a pre-
determined date. The building block of both approaches is the expectation that as 
service-based competition becomes less attractive over time, the entrant will 
gradually invest in its own network infrastructure. Although sunset clauses and 
the ñladder of investmentò theory have been embraced by many 
telecommunications regulators and organizations [38], [80ï83], the related 
literature provides mixed results about the effectiveness of each approach to 
make service-based and facilities-based competition complements in promoting 
both investments and competition.  

Bourreau and Doĵan [84] use a dynamic model of technology adoption to 
compare the impact of unbundling on the entrantôs incentives to compete service-
based or facilities-based. Assuming a utility model that captures variety and 
quality differentiation, they show that an unregulated incumbent sets too low a 
constant usage rental price for its loops over time, and hence, the entrant adopts 
the new technology too late from a social welfare perspective. The rationale of 
such behavior is that a low access price increases the entrantôs profits which 
represent an opportunity cost when the entrant chooses to engage in 
infrastructure competition. Therefore, the incumbent avoids a fiercer competition 
in the retail market by providing the entrant with disincentives to invest in its own 
infrastructure. The regulatory implication is twofold. First, the regulator who is 
concerned with promoting facility-based competition should regulate the rental 
price of the loops; and second, a sunset clause neither incentivizes the entrant to 
invest in network upgrade nor improves social welfare. Bourreau and Doĵan [85] 
also discuss the impact of unbundling on an entrantôs investment incentives from 
a dynamic perspective but allows for a time variant rental price as well as a 
general competitive setting.  They show that the optimal regulatory policy is to set 
the access price at the level that maximizes social welfare under service-based 
competition until the date at which facilities-based entry is socially optimal, and 
then to ban access to the incumbentôs infrastructure (or to set too high a price for 
it) from that date on. 

In addition, Avenali, Matteucci and Reverberi [86] assume that developing an 
alternative infrastructure requires both time and an installed base of consumers 
which implies that a period of service-based competition is a prerequisite for 
facilities-based competition in the next period. They find that a multi-period 
schedule where regulated access charges rise over time is critical to foster 
efficient infrastructure investment, whereas a sunset clause on regulation dilutes 
investment incentives. Contrary to [84] and [85], which assume regulatory 
certainty, they point out that the regulatory commitment problem may affect the 
robustness of their main result. Thus, they propose that the access price should 
depend both on time and entry period in order to ensure that late entrants are 
provided with the same dynamic access conditions. In a more recent paper, 
Bourreau and Drouard [87] use a general model of competition in order to study 
the impact of both a ñreplacement effectò and a ñstepping stone effectò on an 
entrantôs investment to invest in network upgrade. Thus, they allow an initial 
serviced-based period for the entrant to build its market share progressively. This 
implies that the entrant might have significant incentives to prolong the service-
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based competition phase in order to build a larger market share. They show that 
if facilities-based entry is a short-term (long-term) possibility, the replacement 
effect (the stepping stone effect) prevails, and hence, a phase of service-based 
competition delays (accelerates) facilities-based entry.  

Therefore, as Bourreau, Doĵan and Manant [88] point out, a phase of service-
based competition may be a necessary, but not a sufficient, condition to ensure 
that it will serve as a stepping stone to facilities-based entry if the replacement 
effect is neutralized. The authors also challenge another assumption of the ladder 
of investment theory which states that the regulator has the instrument to 
neutralize the replacement effect. They argue that although access prices that 
increase over time may neutralize the replacement effect, credibility of regulatory 
commitments and informational requirements raise several concerns about the 
successful implementation of this theory.  

In addition, the effectiveness of the ñladder of investmentò theory to serve as a 
stepping stone from service-based to facilities-based competition has been 
criticized not only theoretically but also empirically. Hausman and Sidak [52] use 
real data from five countries (the USA, the UK, New Zealand, Canada and 
Germany) over the 1993-2003 period in order to test whether the new entrants 
use the unbundled loops to evolve into facilities-based competitors. They 
conclude that although the ñladder of investmentò theory is theoretically plausible 
under certain assumptions yet has not been satisfied in practice. Hazlett and 
Bazelon [89] use semi-annual US state-level data from December 1999 to 
December 2004 to examine whether the number of the unbundled lines in one 
period is correlated with the number of facilities-based line in future periods. Their 
main conclusion is that the ñladder of investmentò theory is rejected since there is 
no statistically significant relationship between the unbundled lines in one period 
and the number of facilities-based line in future periods in each US state.  

Distaso, Lupi and Manenti [90] use semi-annual data from 12 European countries 
(study period: January 2005-July 2007) and test the ñladder of investmentò theory 
by looking at the link between the prices of wholesale access services and the 
relative growth rates of the three alternative inputs that can be used by new 
entrants to provide access and broadband services to end users: bitstream 
services, LLU services and their own network. Although they point out that the 
policies adopted by NRAs are broadly consistent with the ñladder of investmentò 
theory, their graphical results reveal that only few countries (France and Spain) 
have succeeded in encouraging the entrants to climb the investment ladder due 
to increasing access prices over time. In a more recent empirical study, Bacache, 
Bourreau and Gaudin [91] use data covering incumbent and entrant fixed-
broadband operators in 15 European member states for 15 semesters (2002-
2009) in order to test the ñladder of investmentò hypothesis. They find no 
statistically significant effect of the number of unbundled lines on the number of 
new access infrastructure lines built by entrants, which implies that there is no 
evidence in support of the ñladder of investmentò hypothesis.  

As a result, although the EC Recommendation states that the appropriate array of 
remedies imposed by an NRA should reflect a proportionate application of the 
ñladder of investmentò principle, its effectiveness to induce the entrants to invest 
in their own NGA networks is quite ambiguous. Therefore, both the inclusion of a 
risk premium into the cost-based access price and the application of the ñladder 
of investmentò theory seem to have ambiguous results. This implies that the basic 
principles of the EC Recommendation, which aims at initially encouraging the 
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incumbents to invest in NGA networks without distorting competition and then at 
inducing the entrants to be facilities-based competitors, have been fiercely 
criticized in the related literature. However, the research articles study the impact 
of access prices on the investment incentives of either an incumbent or an 
entrant without taking into account that the investment decisions are taken in a 
sequential order, and hence, there is a strategic interaction between their 
investment decisions which is significantly affected by the regulatory policy. 

For this reason, the next section presents an innovative approach that resolves 
the current regulatory trade-off between promoting service-based competition 
over copper access networks and encouraging the incumbent to invest in NGA 
networks, while also tackles the future trade-off between fostering service-based 
competition over NGA networks and incentivizing the entrants to invest in their 
own infrastructures. This approach is proposed by the following article which is 
also part of this thesis. 

¶ M. Tselekounis, D. Varoutas, and D. Martakos, ñA CDS approach to induce 
facilities-based competition over NGA networks,ò submitted to 
Telecommunications Policy (under 3rd round revision), 2013. [31] 

The motivation of the proposed approach, its modeling setup and its main 
conclusions are presented in the next section. 

 

4.1.1 A CDS approach to induce facilities-based competition over NGA 
networks 

The goal of this section is to propose a novel approach in order to effectively 
meet the current and the future regulatory goals using the regulatory settings 
recommended by the European Commission. The current regulatory framework 
in the European NGA market is described by the following four basic principles 
concerning: 

¶ The evolution of the regulatory goals over time. The regulatory policy 
should initially encourage the incumbent to invest in new fibre-based access 
networks and promote service-based competition over such networks. Once 
the new fibre-based access network has been deployed and service-based 
competition over such networks has been established, the regulatory policy 
should encourage access seekers to invest in their own fibre infrastructures.  

¶ The characteristics of the access pricing formula. The access to the 
incumbentôs network should be provided at cost-oriented prices including a 
risk premium to reflect any additional and quantifiable investment risk incurred 
by the investor. Risk allocation mechanisms, such as long-term contracts or 
volume discounts which decrease the risk that an investor incurs when 
investing in NGAs, lead to a respective decrease in the risk premium. 
However, since the EC Recommendation does not include in such 
mechanisms the fixed-fee payments, it is deduced that two-part access tariffs 
do not reflect the current regulatory framework in the European NGA market. 
Therefore, NRAs should apply usage (or uniform or linear) access prices 
under a regime of permanent regulation as long as an SMP operator is found 
within markets 4 and/or 5. 

¶ The evolution of the access prices. Access prices should be aligned with 
the EC statement that the appropriate array of remedies imposed by an NRA 
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should reflect a proportionate application of the ñladder of investmentò 
principle. 

¶ The provision of regulatory certainty. According to the EC 
Recommendation, regulatory certainty is a key to promoting efficient 
investments by all operators. Applying a consistent regulatory approach over 
time is important to give investors confidence for the design of their business 
plans. In order to mitigate the uncertainty associated with periodical market 
reviews, NRAs should clarify to the greatest extent possible how foreseeable 
changes in market circumstances might affect remedies. 

It is obvious that the literature studying the impact of access regulation on firmsô 
incentives to invest in NGA networks fail to take into account the basic principles 
governing the current regulatory framework in the European NGA market. The 
reason is that the reviewed research articles study the impact of alternative 
regulatory approaches on either the incumbentsô or the entrantsô investment 
incentives without considering the strategic interaction between their investment 
decisions. In other words, they do not take into account the fact that when the 
incumbent (respectively, the entrant) decides its optimal investment decision, it 
also considers the optimal investment reaction of the entrant (respectively, the 
incumbent). This implies that the disclosed access pricing policy should take into 
account the impact of access regulation on both firmsô incentives to invest 
although such investment decisions are taken in a sequential order.  

To best of authorôs knowledge, the only paper that reflects the current regulatory 
framework in terms of the evolution of the regulatory goals over time is that of 
Vareda [92]. In particular, Vareda considers a dynamic framework in which an 
incumbent chooses how much to upgrade the quality of its network and then an 
entrant, at each point in time, has the option to enter as a service-based 
competitor, by asking for access to the incumbentôs network, or as a facilities-
based competitor, by building a bypass network. He shows that when the 
regulator can ex ante commit to a two-part access tariff: (i) the entrantôs 
investment in a bypass network is delayed with a higher incumbentôs investment 
in quality; (ii) the possibility of investment in a bypass network by the entrant has 
a positive effect on the incumbentôs incentive to upgrade quality; (iii) the effect of 
access prices on both incumbent and entrant firmsô incentives to invest is 
ambiguous; and (iv) a welfare improving access tariff that could be designed by 
the regulator would be one where the access fee is increasing (decreasing) in 
quality if the incumbentôs incentives are such that it underinvests (overinvests). 

However, the work of Vareda not only uses a two-part access tariff (rather than a 
usage access price), but also assumes that the access price is fixed over time 
(rather than reflecting a proportionate application of the ñladder of investmentò 
principle). Therefore, his model fails to align with two of the four basic principles 
of the EC Recommendation. 

On the contrary, Tselekounis, Varoutas and Martakos [31] propose an innovative 
approach that reflects the current regulatory framework in the European NGA 
market as described by the EC Recommendation. In particular, the approach 
proposed by [31] models the four basic principles of the current European 
regulatory framework and then assesses its effectiveness on inducing facilities-
based competition over NGA networks. This implies that this paper can be 
included in the literature that departs from assessing the efficiency outcomes of 
applying the regulation of the copper access networks to the NGA market. The 
aim of the proposed approach is to meet the current and the future regulatory 
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goals by tackling the initial trade-off between encouraging the incumbents to 
invest in NGA networks and fostering competition, while incentivizing the entrants 
to gradually climb the ladder of investment when the NGA investment is proven to 
be successful. Therefore, the proposed approach provides a theoretical way to 
encourage the deployment of a nationwide NGA network (i.e. maximize the 
potential investment outcome in terms of geographic coverage) with the ambition 
that such deployment will finally reflect the socially desirable choice as reflecting 
in an effective migration path towards facilities-based competition over NGA 
networks. 

The structure and the implementation of the proposed approach are based on the 
basic principles governing a Credit Default Swap (CDS). A CDS contract is an 
agreement between two parties, the protection buyer and the protection seller. 
The first party to the contract, the protection buyer, wishes to insure against the 
possibility of default on a bond issued by a particular company. The company that 
has issued the bond is called the reference entity. The second party to the 
contract, the protection seller, is willing to bear the risk associated with default by 
the reference entity.  The protection buyer of the CDS makes a series of 
payments (the CDS "fee" or "spread") to the protection seller and, in exchange, 
receives a payoff in the event of a default by the reference entity. If a default does 
not occur over the life of the contract, the contract expires at its maturity date, and 
hence, the protection seller does not make any payments to the protection buyer. 

In an NGA context, the incumbent, which is assumed to be the initial operator that 
invests in NGA networks, and the regulator agree on a business plan that allows 
the incumbent to recover the investment in a nationwide NGA deployment (i.e. 
the deployment of an NGA network in every geographic area in the country) 
during a certain period of time. If the investment has not been recovered at the 
end of this period, the regulator commits itself that it will compensate the 
incumbent for the unrecovered part of the investment. After the end of this period, 
no regulatory remedies will be imposed to the incumbent (sunset clause). In 
exchange, the incumbent should make periodic payments to the regulator. 
However, the regulator chooses to subtract this amount from the payments that 
an access seeker makes to the incumbent in order to have access to the NGA 
networks. This implies that the incumbent does not pay a periodic fee to the 
regulator but it subtracts this amount from the access payments it receives. If, 
however, the investment has been recovered before the end of the clause, the 
regulator does not make any payment to the incumbent, the incumbent stops 
making indirect periodic payments to the access seeker and no remedies 
imposed to the incumbent. In such contract, the incumbent is the protection buyer 
and the regulator is the protection seller which will compensate the incumbent in 
the case of a default event (i.e. if the investment has not been recovered at the 
end of the pre-determined period). 

In addition, the model proposes that the contract commits the regulator to apply a 
certain policy during the whole pre-determined period. This policy, which 
concerns the derivation of the access pricing formula as well as its evolution over 
time, is ex ante known to the incumbent. As it has already been stated above, it is 
not optimal for the regulator to intervene in the market very often because it 
dilutes investment incentives. On the contrary, it is socially not optimal for the 
regulator to make ex ante commitments for an unreasonably long regulatory 
period. Thus, this model proposes an intermediate solution in which the regulator 
makes periodic reviews at a pre-determined period. In each periodic review, the 
regulator may increase or decrease the access price according to whether the 
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NGA investment (at the time of each review) is more successful (i.e. an upside 
case) or less successful (i.e. a downside case) than the initial estimations. It can 
thus be deduced that the incumbent invests in NGA networks under regulatory 
certainty. 

It is shown that in an upside (respectively, downside) case, the implementation of 
the basic principles governing a CDS contract requires a proper increase 
(respectively, decrease) in the access price. Therefore, an endogenous access 
pricing rule encourages the entrants to climb the ladder of investment in each 
upside case (i.e. when the initial NGA investment by the incumbent is 
successful). On the contrary, such endogenous access pricing rule provides the 
entrants with disincentives to invest in each downside case. However, in the latter 
case, the regulatorôs goal is to increase the total demand rather than to 
incentivize the entrant to invest in NGA networks. The reason is that the entrant 
invests in NGA networks only when the NGA investment is successful. Therefore, 
the regulator should first promote the success of the NGA investment and then 
encourage the entrant to invest in its own facilities. It is obvious that in the 
downside cases the proposed approach fulfils in enhancing the diffusion process 
since a lower access price facilitates service-based competition over NGA 
networks. As a result, such an access pricing policy increases the probability of 
an upside case in the next regulatory review. 

The authors believe that the proposed approach will eventually lead to the 
recovery of the NGA investment at the end of the pre-determined period or even 
earlier. After the end of the clause, the regulator does not make any payment to 
the incumbent, the latter stops making indirect periodic payments to the entrant 
and no regulatory remedies are imposed to the incumbent. This implies that the 
incumbent is free to set the access price to the recovered NGA networks. 
However, the entrant would have probably established a significantly high 
customer base, and hence, it will invest in the higher rungs of the investment 
ladder in order to be active in the market unless the incumbent prices the access 
too low in order to avoid intense facilities-based competition. The authors also 
discuss the case in which the NGA investment has not been recovered at the end 
of the pre-determined period, and hence, public funds are needed in order to 
compensate the incumbent for the unrecovered part of the NGA investment. They 
provide a theoretical cost-benefit analysis from a welfare perspective in order to 
show that, even in this case, the proposed approach is superior to the active 
governmental involvement in the deployment of a nationwide NGA network. 

In conclusion, although its limitations and its potential implementation 
shortcomings, the proposed approach, which is based on the basic principles 
governing a Credit Default Swap (CDS), tackles the initial trade-off between 
encouraging the incumbent to invest in NGA networks and fostering competition, 
while it incentivizes the entrant to gradually climb the ladder of investment. This 
implies that the proposed approach represents an effective way towards facilities-
based competition over NGA networks. In addition, the quite general approach of 
their paper also aims to trigger a fruitful open discussion about several economic 
and technical aspects of the optimal access pricing policy that should achieve 
both the current and the future regulatory goals.  
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4.2 Summary 

This section provided a survey of the literature studying the impact of access 
regulation on an entrantôs incentive to invest in its own access infrastructures in 
order to act as a facilities-based competitor to the incumbent. The main 
regulatory policy proposed to facilitate the migration from service-based to 
facilities-based competition is the ñladder of investmentò theory which has 
attracted the interest of many academics and policy makers. However, this 
literature is based on the assumption that the incumbent has already deployed 
his NGA network, and hence, the implemented regulatory policy only affects the 
entrantôs investment decisions. However, it is obvious that since facilities-based 
competition reflects the future regulatory goal, the disclosed regulatory policy 
which will be implemented in the future migration phase also affects the 
incumbentôs incentives to invest the socially efficient outcome, which reflects the 
current regulatory goal. 

For this reason, many aspects of the EC Recommendation should be reviewed 
taking into account the impact of current and future access regulation on the 
sequential investment decisions of an incumbent and an entrant. The second part 
of this section proposed an innovative approach that aims to provide an efficient 
migration path towards facilities-based competition over NGA networks by taking 
into account the current framework in the European NGA market.  

It was shown that the proposed approach, which is based on the basic principles 
governing a CDS contract, can achieve the current and the future regulatory 
goals. In particular, it initially incentivizes the incumbent to deploy an NGA 
network and as service-based competition leads to higher demand for fibre-based 
services, it encourages the entrant to gradual invest in its own access 
infrastructures.  
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5. CONCLUSIONS AND FUTURE RESEARCH 

The telecommunications industry is the most rapidly evolving network industry 
since it has undergone extensive changes in recent decades. Although these 
changes are mainly related to technological advancements, the regulatory policy 
has played a significant role in the promotion of competition and innovation.  

From a static perspective, competition is related to the creation of a self-
sustaining pro-competitive market structure in which firms have significant 
incentives to invest in innovative, differentiated services. Such service-based 
competition promotes both productive efficiency (i.e. existing assets are utilized 
efficiently) and allocative efficiency (i.e. existing resources are efficiently allocated 
to the economy). Therefore, consumers enjoy the welfare gains from static 
efficiency (lower prices, better quality and extended variety of services).   

From a dynamic perspective, competition is related to the creation of a 
competitive market structure in which firms have significant incentives to invest in 
new network facilities. Such facilities-based competition leads to socially efficient 
investment decisions and the adoption of better technologies, which implies that 
consumers enjoy the welfare gains of dynamic efficiency (maximum market 
growth, minimized production cost, innovative technologies and advanced 
services). 

It is thus obvious that the ultimate goal of regulators is to encourage all firms to 
undertake the socially optimal investment decisions in terms of both timing of 
investment and the extent of network deployment in order to promote dynamic 
efficiency. However, the initial market structure of the telecommunications sector, 
in which there was a state-owned monopoly (incumbent) operator, could not 
promote facilities-based competition. For this reason, the past regulatory goal 
was to reduce the incumbentôs market power by allowing alternative operators 
(new entrants) to enter the market in order to effectively service-based compete 
with the incumbent. This implies that the promotion of dynamic efficiency is a 
long-run goal which will be gradually achieved in the telecommunications sector 
due to its innate asymmetric nature.  

This thesis modeled the framework in the migration from a state monopoly market 
to a competitive telecommunications industry in order to study the impact of 
access prices on the entrantôs incentives to undertake the efficient make-or-buy 
decision in terms of both productive and allocative efficiency. It was found that the 
particular model of competition that describes the competition in the retail market 
significantly affects the effectiveness of access prices to achieve static efficiency. 
However, cost-based access regulation, which was widely adopted by the 
regulatory authorities, was found to promote both productive and allocative 
efficiency regardless of the competition conditions. Therefore, theoretical 
modeling showed that usage cost-based prices achieve the past regulatory goal 
concerning the promotion of static efficiency. 

Although dynamic efficiency seems to be the next regulatory goal once 
sustainable service-based competition over copper access networks has been 
established, the unambiguous positive impact of investments in new broadband 
infrastructures on economic growth and employment as well as the increasing 
need for bandwidth made national governments set as their first priority the 
encouragement of investments in fibre-based access networks (the so-called 
Next Generation Access (NGA) networks) rather than the promotion of dynamic 
efficiency. The reason is that investments in NGA infrastructures require a huge 
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initial fixed cost, whereas the expected return is uncertain due to demand and 
regulatory risk factors. In other words, the current regulatory goal is to promote 
service-based competition over NGA networks rather than promote facilities-
based competition over such networks.  

It should be noted that the majority of the research articles studying the impact of 
access regulation of firmsô investment incentives assumes that the incumbents 
rather than the entrants will eventually undertake NGA investments mainly due to 
their better economic situation. The related literature concludes that mandating 
access to NGA networks at usage cost-based prices discourages both 
incumbents and entrants to invest in such networks. Therefore, the research 
focuses on studying alternative regulatory schemes that may promote both 
investments and competition. These schemes deviate from the permanent 
regulation of access at usage cost-based prices in terms of the access pricing 
policy (i.e. non-cost-based access prices), the access pricing formula (i.e. non-
usage access prices) and/or the regulatory regime employed (i.e. non-permanent 
regulation of access). 

This literature strand concludes that such alternative regulatory schemes can 
induce the incumbent to undertake to socially optimal investments in NGA 
networks (i.e. promote both static and dynamic efficiency) under certain 
conditions concerning the demand and cost structure. However, these studies do 
not take into account the fact that regulators have a significant incentive to 
deviate from such schemes by setting a cost-based access price in order to 
maximize the efficiency outcomes once NGA networks have been deployed. This 
thesis modeled this fact in order to study the impact of regulatory uncertainty on 
an incumbentôs incentives to undertake the efficient investments in NGA 
networks. It was found that the feasibility of the socially optimal outcome is not 
only affected by the demand and cost structure, but also by the perceived 
regulatory uncertainty.  

A growing number of research studies propose a regulatory holidays regime 
(under which the investor is not imposed to any regulatory constraints for a pre-
determined period of time) in order to maximize private investment incentives 
since although the social benefits from NGA deployment by far exceed the private 
incentive for investment, regulatory uncertainty and demand uncertainty 
undermine the expected profits. This thesis contributed to this literature by 
showing that a regulatory holidays regime may also improve social welfare if the 
monopolist is allowed to geographically price discriminate when the investment 
cost is not extremely low. However, even under the price discrimination regime, 
the monopolist underinvests compared to the socially optimal geographically 
differentiated NGA deployment. 

It is thus obvious that although such alternative regulatory schemes may succeed 
in increasing both static and dynamic efficiency, the full welfare gains are 
achieved by facilities-based competition which reflects the long-run goal of the 
regulatory policy. As a result, the future regulatory goal is expected to be the 
migration from service-based to facilities-based competition over NGA networks. 
The literature studying the impact of access regulation on an entrantôs incentives 
to invest in its own NGA networks (after the deployment of an NGA network by 
the incumbent) provides mixed results. In addition, it does not take into account 
that the disclosed regulatory policy in this migration phase affects the incumbentôs 
investment decisions in the transition from service-based competition over copper 
access networks to service-based competition over NGA networks. This implies 
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that the current and the future regulatory goals are closely related and a 
combined regulatory policy should be applied. This fact is also present in the EC 
Recommendation on regulated access to NGA networks which states that the 
access should be set at cost-based prices including an access markup for 
providing the initial investor with significant incentives, but such pricing scheme 
should also reflect a proportionate application of the ladder of investment 
principle in order to incentivize the access seekers to gradually invest in their own 
NGA infrastructures.  

This thesis contributed to this literature by proposing an innovative regulatory 
approach which is based on the basic principles governing a CDS contract. It was 
shown that under quite general but plausible assumptions about demand and 
cost factors, the proposed approach can induce an efficient migration towards 
facilities-based competition over NGA networks. It is thus obvious that this thesis 
not only discussed the past, the present and the future state of 
telecommunications networks, but also significantly contributed to the literature 
which studies the optimal access pricing policy that achieves the past, the current 
and the future regulatory goals. Although this contribution provides significant 
results with clear policy implications, future research is needed in order to study 
the robustness of the derived results under different conditions and improve the 
proposed approaches by taking into account specific economic and technical 
aspects of NGA networks. 

In particular, the contributed research articles in this thesis do not take into 
account the fact that the migration from copper access networks to NGA 
networks is a slow process [93]. This implies that even if fibre access networks 
replace much of the existing copper access infrastructures, there will be a period 
during which both are in operation and are competing for customers. Therefore, 
both the access prices for the copper and the NGA networks affect the final 
outcomes in terms of investment incentives and competition. Firstly, in the 
presence of a positive spillover of new investments, higher access prices 
increase the incumbentôs opportunity cost of investment due to the wholesale 
revenue effect (if the incumbent invests in a higher quality network, the entrant 
will invest in reaction, and the incumbent will then lose some wholesale profits). 
Secondly, low access prices for the copper access networks increase the 
opportunity cost of the entrantôs investment in NGA networks, making such 
investment less attractive, whereas low retail prices for the copper-based 
services discourage consumers to move from the old to the new technology 
unless the fibre-based services are priced sufficiently low as well [94]. The former 
effect is widely known as a ñreplacement effectò and the latter as a ñbusiness 
migrationò effect. The fundamental point is that higher access prices lead to 
higher retail prices. Therefore, a higher difference between fibre and copper 
access prices implies a higher difference between fibre and copper retail prices, 
which, in turn, disincentivizes both entrant and consumers to move to the NGA 
networks. As a result, the impact of the regulation of the legacy network on the 
firmsô investment incentives when the NGA market is left unregulated or when 
there is an interplay between the access prices of the two networks has recently 
attracted much attention and has been also studied by [95] and [96]. 

Another avenue for future research concerns the introduction of competition into 
the research articles that study a monopolistôs incentives to undertake the socially 
optimal investments in NGA networks under geographic price discrimination. 
Such improvement will highlight the role of access regulation, whereas it will also 
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trigger a discussion about the impact of wholesale price discrimination on the 
efficiency outcomes. 

Last, the related literature, part of which are the contributed research articles in 
this thesis, implicitly or explicitly assumes that firms: (i) do not face capacity 
constraints; and (ii) make their optimal choices under fixed-coefficient technology 
with constant returns to scale. However, it is obvious that telecommunications 
networks have a limited capacity, whereas they are also closely related to 
modern technology which implies increasing returns to scale in production. 
Therefore, potential multiple equilibria and market failure may change the nature 
of access regulation.  
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ABBREVIATIONS ï ACRONYMS 

ADSL Asymmetrical Digital Subscriber Line 

CC Current Costs 

CDS Credit Default Swap 

CRTC 
Canadian Radio-television and Telecommunications 
Commission 

EC European Commission 

ECTA European Competitive Telecommunications Association 

ESON Ethernet Switched Optical Network 

ETNO 
European Telecommunications Network Operatorsô 
Association 

EU European Union 

FCC Federal Communications Commission 

FDC Fully Distributed/Allocated Cost 

FTTC Fibre-to-the-Curb  

FTTH Fibre-to-the-Home  

GDP Gross Domestic Product 

GPON Gigabit Passive Optical Network 

HC Historic Costs 

LLU Local Loop Unbundling 

LRAIC Long Run Average Incremental Cost 

LRIC Long Run Incremental Cost 

MC Marginal Cost 

NGA/NGAN Next Generation Access Networks 

NRA National Regulatory Authority 

OECD Organization for Economic Co-operation and Development 

P2P(E) Point-to-Point (Ethernet)  

PSTN Public Switched Telephone Network 

SAC Stand-Alone Cost 

SMP Significant Market Power 

TELRIC Total Element Long Run Incremental Cost 

TSLRIC Total Service Long Run Incremental Cost 

US United States (of America) 

VDSL Very high-bit-rate Digital Subscriber Line 

WACC Weighted Average Cost of Capital 

ɃɇȺ Hellenic Telecommunications Organization 
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APPENDIX A 

The research towards the completion of this thesis led to the publication of six 
original articles that are at the centre of the literature studying the optimal 
regulatory intervention in each migration phase during the evolution of the 
telecommunications networks. Appendix A quotes these articles as they have 
been originally published in refereed international journals or including in the 
proceedings of refereed international conferences.  
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