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What is this paper about? 

Source: The Network Encyclopedia 
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Full LLU includes physical installation of equipment 
by  competing firm in local exchange of incumbent 
firm and connects subscriber line with it 
 
For more than 15 years: Unbundling of local loop 
as regulatory mean to install competition in DSL 
networks 
 
Retrospective analysis of unbundling regulation on 
broadband market performance (i.e. penetration) 
 
Closer look at design of unbundling 
 



Local access unbundling and investment 

Infrastructure investment vital for economic growth, but general worldwide 
downward trend  -> Key objective in „Digital Agenda for  Europe“ and „Europe 
2020 strategy“ 

•  Role of LLU? Rationale: Intensification competition   
   But: inherent trade-off (static vs. dynamic) 
   and  
   access regulation lowers market entry barriers for entrants: lower incentives to   
   invest in own network elements  
•  Regulatory response: Ladder of Investment (Cave 2006) 
•  At least two overall effects of LLU on investment: 

1)  Strengthens service-based competition (helps to increase complementary 
investment and increased competition in final customers markets) 

2)  Incentives for facility-based competition seems to be lower (investment 
incentives of incumbents likely to be reduced in middle and long run, i.e. if 
access prices are set low) 
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•  Controlled wholesale prices should lead to reduced retail prices 
•  Competition as major driver 
•  Adoption of fixed wired broadband varies significantly between EU MS 

Ø Inter-platform competition: no positive effects of unbundling on penetration as customer still 
served by same subscriber line  (Gruber/Koutroumpis 2013) 

Ø Intra-platform competition: positive impact on diffusion rate of broadband in initial stage, 
disappearing over time (Denni/Gruber 2006); LLU with no signif. effect on bb penetration 
(Wallsten 2006) 

 
•  Height of fees? More intense access regulation (lower LLU tariffs) -> Stimulation intra-

platform competition (often includes overall expansion of bb market); also substitution away 
from alternative access platforms to copper-based platforms (Waverman et al 2007) 
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• Empirical analysis of determinants of Public Telecommunication 
Operators (PTO) investment and broadband penetration in 17 EU 
countries for 2000-2010 

• Sources of data: OECD, ITU, Cullen International  
• Estimations via fixed effects and robust standard errors option; 

unbalanced panel with 138 observations 
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Dependent Variables 
BBP  Broadband penetration rate -> total number of broadband connections per country 

 as share of total population and expressed as percentage (Reflection of demand 
 side, which regulator must consider, reflected in subscriber shares)  

INV  PTO Investment, expressed per capita in USD and in logarithm 
 
Key explanatory Variables 
LLU  dichotomous variable taking value 1 when LLU is available to access seekers in a 

 country and 0 when it is not  
X  Vector of monthly fees for active loop (Monthlyact) and subscribtion fee for residents 
  (Monthlysub_t) 

 
LLU*X  Interaction terms between LLU dummy and each of monthly fees  
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Econometric model 

Use of standard panel fixed effects model for estimation;  
level of oberservation: particular country, observed over time 
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Preliminary 
results 
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  Conclusion 
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Our contribution: 
Ø gross-country framework and EU regulatory policy-making 
Ø respective design has been widely ignored –> we consider in particular     
   unbundling tariffs 
Ø Additional benefit: use of only recently available data 

Our results: 
i.  Effect of unbundling on broadband penetration seems to be positive and 

dependent on price level of market observed 
ii.  Intensity of intermodal competition seems to be important (the higher cable 

penetration rate, the lower is potential benefit of unbundling on bb 
penetration) 

iii.  Positive effects may be short-run, contervailed by negative effects on 
investments (work to do) 
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