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Background

The Study “Policy Guidelines for the Opening of the Telecommunications Market in Peru”
 considers that OSIPTEL should determine the interconnection charges in order to decrease uncertainty among established operators and new entrants, as well as providing a stable environment in order to develop competition in the sector. The idea was that default charges would accelerate interconnection negotiations and also investment plans of already established operators or new entrants.

The criteria for OSIPTEL for determining interconnection charges are contained in section 46 of the Guidelines, which literally sets forth:

“The Interconnection Regulations shall be applied in order to establish default charges, establish orders or solve controversies according to Law.  Moreover, information based on the following must be obtained: 

(a) Information about costs provided by companies.

(b) As long as the former is not possible for establishing charges, international comparison mechanisms shall be used, taking into account the best practices in the region, adjusted to the national reality.

(c) The simulation of an efficient company that gathers the parameters of the Peruvian reality as a complement could also be considered.” 

On the other hand, section 47 of the Guidelines acknowledges that it would not be possible to apply the method described in point a) in the first stage. That is, based on information provided by the companies themselves.  For this reason, it has been established to determine them according to the method described in point b): through international comparison and, complementarily, based on the costs model of an efficient company.

Last October, OSIPTEL determined the cap charges for calls termination that the fixed network operators should charge for interconnection services. The charges established for terminating calls were US$ 2,9 cents/minute at peak hours, and US$1,5 cents at off-peak hours.
 OSIPTEL’s international comparison of interconnection charges in that occasion focused in Latin American countries as examples. The international comparison method is expanded and improved in this study. Its main features are the following:

· The sample includes a greater number of Latin American countries.

· For further reference, other American countries are included, as well European, Asian and Oceanic countries.  

· Analysis criteria for international comparison of interconnection charges are explicitly established and other comparison studies of interconnection charges are analyzed.

· Several hypothesis or affirmations that tried to explain the charge levels of other countries are empirically analyzed.

Objective
To evaluate the application of interconnection charges for call termination in the fixed network, considering the international practice and the best practices in the Latin American region.

Methodology

a. Indicator 

The analysis method is comparing the charge for call termination in the fixed network in Peru with the prevailing levels in different countries, including those that have competitive telecommunications sectors as well as those where non-competitive market structures still prevail.

The sub or over valuation measure of the interconnection charge in Peru, compared to other countries, is determined by the indicator “nominal protection degree”, t, which is defined as,
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where p and p* represent the interconnection charge in Peru and abroad, respectively.  As long as p > p*, there will be a positive nominal protection in providing the interconnection service in Peru compared to international examples.

b. Researched countries 

Different sources have been used when applying countries as samples, for example OVUM, which is a consulting company that periodically compiles information on interconnection practices in various countries. Other sources for international comparison have also been consulted, as the European Economic Community and the University of Florida, both of them compile information periodically. In addition, information from the regulators themselves in various countries, especially American countries, has also been compiled. The number of countries that have been researched amounts to 30 and the list is shown in Table 1.  

One important feature of the countries included in the research is that the evidence of charges in countries where there is a strong competition in the telecommunications infrastructure is combined (e.g. United Kingdom, United States) with others where competition is very limited or does not exist at all (e.g. Brazil, Spain, Italy). Likewise, the sample has tried to include both developed as well as developing countries.

TABLE 1

COUNTRIES RESEARCHED, COMPONENTS AND 

SOURCES REGARDING CALL TERMINATION CHARGES IN THE FIXED NETWORK 
	Country
	Operator
	Interconnection charges components 
	Source


	
	
	
	OVUM
	EEC
	Operator
	Regulator

	Germany
	Deutsche Telekom
	Local – Region 50 – Region 200 – Domestic
	X
	X
	
	

	Argentina
	Telefonica
	Local – Domestic
	
	
	X
	X

	Australia
	Telstra
	
	
	
	X
	

	Austria
	PTA
	Single Transit – Double Transit
	X
	X
	
	

	Belgium
	Belgacom
	Local – Regional – Domestic
	X
	X
	
	

	Bolivia
	Entel
	Local – Domestic
	
	
	
	X

	Brazil
	Various
	Local – Domestic
	
	
	X
	X

	Canada
	Bell Canada
	Direct – Tandem
	X
	
	
	

	Canada
	BC Tel
	
	X
	
	
	

	Canada
	Telis
	
	X
	
	
	

	Colombia
	Telecom
	Local – Domestic
	
	
	X
	X

	Korea
	KT
	
	
	
	X
	

	Chile
	CTC
	Flat
	
	
	X
	X

	China
	Hong Kong
	Flat
	X
	
	
	

	Denmark
	TeleDenmark
	Local - Within area – Between area
	X
	X
	
	

	USA
	Nevade Bell
	
	X
	
	
	

	USA
	Bell Atlantic
	
	X
	
	
	

	USA
	Nynex (Mass.)
	
	X
	
	
	

	USA
	Nynex( NY)
	
	X
	
	
	

	USA
	Cincinnati Bell
	
	X
	
	
	

	USA
	Ameritech
	
	X
	
	
	

	El Salvador
	CTE
	Local – Domestic
	
	
	
	X

	Spain
	Telefonica
	Metropolitan – Provincial –Inter-provincial
	X
	X
	
	

	Finland
	Sonera
	Local – Domestic
	X
	X
	
	

	France
	France Telecom
	Local - Single Transit – Double Transit
	X
	X
	
	

	Greece
	OTE
	Local- Single – Double
	X
	X
	
	

	Netherlands
	KPN
	Local – Regional – Domestic
	X
	X
	
	

	Ireland
	Telecom Eireann
	
	X
	X
	
	

	Italy
	Telecom Italy
	Single Transit
	X
	X
	
	

	Japan
	NTT
	Local / within local area - Local /outside local area - Tandem exchange
	X
	
	
	

	Luxembourg
	P&T
	Flat
	X
	X
	
	

	Mexico
	Telmex
	Flat
	X
	
	
	

	Norway
	Telenor
	Local – Single - Double
	X
	X
	
	

	New Zealand
	TCNZ
	
	
	
	X
	

	United Kingdom
	BT
	Local Exchange - Single tandem – Double tandem < 100 km – Double tandem 100-200 km – Double tandem > 200 km
	X
	X
	
	

	Sweden
	Telia
	Local – Single - Double
	X
	X
	
	

	Switzerland
	Swisscom
	Regional – Domestic
	X
	X
	
	


Source: OVUM, EEC, corresponding operators and regulators 

Own elaboration 
c. Types of Interconnection 

There are many types of interconnection, which are determined by the possible relations that might originate among several networks and services. This report will focus exclusively on the interconnections that arise between the fixed network and: 

· Another fixed network

· The domestic long-distance network

· The mobile network 

d. What does the call termination charge include?

· The charge for call termination in a fixed network during peak hours. The values represent the average charges per minute resulting from making an average call of two and a half minutes.

· In countries where charges for call initiation exist, these are included. Other types of charges not sensitive to traffic are not included, for example charges per ports or circuits.

· These charges do not include any type of contribution by access deficit or by universal access charges. 

· Coinciding with other international comparison studies of interconnection charges,
 this Study does not include the interconnection charges that result from international calls (incoming or outgoing), mainly due to the fact that these are distorted because of international accounting rates, which are much higher than any standard cost. 

It is important to highlight the omission of interconnection charges for international traffic in the different countries in our international comparison. This study has not considered the common practice of countries that use different interconnection charges for international traffic and local or domestic long-distance traffic because this artificial differentiation of interconnection charges does not follow cost criteria and, in our opinion, is not the best practice to follow. Mexico and Chile are two examples of Latin American countries where this differentiation exists or has existed until recently.

i. Mexico. Until December 1998, the interconnection charge for international traffic had an overcharge equivalent to 58% of its international settlement rate, which in theory was destined to Telmex so that it could compensate the access deficit of local fixed telephony. From January 1999, this charge has been eliminated.  

ii. Chile. The interconnection charge for international traffic is approximately 15 times higher than the local and domestic long-distance interconnection charge. This overcharge will be eliminated next June when a new period for cap rates for the next four years becomes effective.  

Charges for terminating calls in the fixed network 
Charts 2 and 3 show the charges for terminating calls in the fixed network for almost 30 countries, which constitute the sample chosen for this Study. The first two columns describe the country and the operator, respectively. Three interconnection charges are presented in each country. First, the local interconnection charge (third column), which in many countries corresponds to the local level and simple or metropolitan traffic. Second, the domestic long-distance interconnection charge (fourth column), which is also known as double or domestic traffic level, and, finally, the weigh average charge.
,

The countries have been grouped as follows. The top panel of the charts shows information of each country analyzed in the sample. Panel B groups the three non-Latin American countries with the lowest charges. Panel C groups the Latin American countries of the sample, and panel D, the three Latin American countries with the lowest charges in the Latin American sub-region. 
 Panel F estimates the degree of protection expressed by equation (1) chosen as a comparison measure between the interconnection charge in force in the country with each one of these groups.

Chart 2 shows the interconnection charges expressed in US$ cents in current values. The results can be summarized as follows: 

· The average charge for the complete sample of countries is US$ 1,99 cents. As shown in panel A, the values of the two main tendency measures (average and median) are similar. This was statistically expected as the sample is increasing.

· The average charge of the best international practice, excluding Latin American countries, is US$ 0,7 cents. Such level, compared to the current charge of the country, implies an over valuation of the latter in 313%. Even though such average would adjust to the Peruvian reality, considering factors such as the higher capital cost, tax difference, etc., there would be a considerable over-protection. For instance, in another study of OSIPTEL (1997), it was estimated that the increasing telephone services costs in developed countries should increase in 33% in order to be adjusted to Peru. If this correction would apply to the US$0,7 charge, the resulting charge would be lower than US$1 cent; that is, almost two cents lower than current charge in Peru.

· The average charge for all Latin American countries is US$2,82, very similar to the charge currently in force in the country.
 However, when applying the best Latin American practice principle, it has been observed that Peru’s charge would be 45% above. If such a distortion were eliminated, the interconnection charge in the country should be US$2,00 cents/minute.

Chart 3 expresses the same charges for call termination in the fixed network in purchasing power parity dollars.  This would try to correct distortions in each country’s exchange rate according to the purchasing power parity theory.
 The results are similar to those in the previous chart.

· Regarding the complete sample of countries, the interconnection charge in the country is 36% above the average.

· Regarding the average charge of the best practice of non-Latin American countries included in the sample, the degree of protection of the interconnection charge in the country is 251% above.

· Regarding the seven Latin American countries in the sample, we can observe that the charge for call termination in the country is only 2% above the average.

· However, when applying the “best practice” principle in Latin America, we observe that Peru’s charge is 36% above. If such distortion were eliminated, the interconnection charge in the country should be US$1,97 cents/minute.

Therefore, the main conclusion from the comparison is that the US$2,9-cent charge for call termination in the fixed network in Peru is between three to four times the charge in force in the most competitive countries outside of Latin America. Even if we made adjustments by differences in tax regimes and other variables, the interconnection charge in Peru should be approximately US$1 cent/minute. According to the best Latin American practice, the interconnection charge in the country should be US$2,00 or 1,97 cents/minute, in current or parity dollars, respectively.      

Chart 2

	Charges for terminating calls in the fixed network

	In current US$ cents per minute

	
	
	
	
	

	Country 
	Operator
	Local
	DLD
	Average 

	A. Total of countries
	
	
	
	

	Germany 
	Deutsche Telekom
	1,32
	2,09
	1,48

	Argentina
	Telefonica
	3,35
	3,50
	3,37

	Australia
	Telstra
	1,30
	2,23
	1,49

	Austria
	PTA
	2,00
	2,02
	2,00

	Belgium
	Belgacom
	2,16
	2,85
	2,30

	Bolivia
	Entel
	2,31
	2,31
	2,31

	Brazil* 

	
	4,74
	5,47
	4,85

	Canada*
	
	1,81
	1,87
	1,82

	Chile
	CTC
	1,78
	1,78
	1,78

	China
	Hong Kong
	0,45
	0,45
	0,45

	Colombia
	Telecom
	2,93
	2,93
	2,93

	Korea
	KT
	0,86
	0,13
	0,72

	Denmark
	TeleDenmark
	1,95
	2,30
	2,02

	El Salvador
	CTE
	1,67
	2,86
	1,91

	Spain
	Telefonica
	1,90
	3,24
	2,17

	Finland
	Sonera
	1,92
	2,62
	2,06

	France
	France Telecom
	2,01
	2,46
	2,10

	Greece
	P&T
	1,57
	2,24
	1,70

	Netherlands
	KPN
	1,40
	1,71
	1,46

	Ireland
	Telecom Eireann
	1,20
	1,82
	1,32

	Italy
	Telecom Italy
	2,23
	3,04
	2,39

	Japan
	NTT
	2,15
	3,27
	2,37

	Luxembourg
	OTC
	1,74
	1,74
	1,74

	Mexico
	Telmex
	2,60
	2,60
	2,60

	Norway
	Telenor
	1,68
	2,02
	1,75

	New Zealand
	TCNZ
	2,35
	2,35
	2,35

	United Kingdom
	BT
	0,85
	1,29
	0,94

	Sweden
	Telia
	1,70
	2,11
	1,78

	Switzerland
	Swisscom
	2,55
	3,28
	2,69

	USA*
	
	1,54
	1,70
	1,57

	
	Average 
	1,96
	2,35
	2,04

	
	Median
	1,90
	2,30
	2,00

	
	
	
	
	

	B. Most competitive non-Latin American countries (Group I)

	China
	Hong Kong
	0,45
	0,45
	0,45

	Korea
	KT
	0,86
	0,13
	0,72

	United Kingdom
	BT
	0,85
	1,29
	0,94

	
	Average 
	0,72
	0,62
	0,70

	
	
	
	
	

	C. Latin American Countries (Group II)
	
	

	Argentina
	Telefonica
	3,35
	3,50
	3,37

	Bolivia
	Entel
	2,31
	2,31
	2,31

	Brazil*
	
	4,74
	5,47
	4,85

	Colombia
	Telecom
	2,93
	2,93
	2,93

	Chile
	CTC
	1,78
	1,78
	1,78

	El Salvador
	CTE
	1,67
	2,86
	1,91

	Mexico
	Telmex
	2,60
	2,60
	2,60

	
	Average 
	2,77
	3,07
	2,82

	
	
	
	
	

	D. Most competitive Latin American Countries (Group III)

	Bolivia
	Entel
	2,31
	2,31
	2,31

	Chile
	CTC
	1,78
	1,78
	1,78

	El Salvador
	CTE
	1,67
	2,86
	1,91

	
	Average 
	1,92
	2,32
	2,00

	
	
	
	
	

	F. Nominal protection degree
	
	
	

	
	
	
	
	

	Peru
	Telefonica
	2,90
	2,90
	2,90

	
	
	
	
	

	Protection degree regarding Group I
	301%
	366%
	313%

	Protection degree regarding Group II
	5%
	-5%
	3%

	Protection degree regarding Group III
	51%
	25%
	45%


Chart 3

	Charges for terminating calls in the fixed network

	In parity US$ cents per minute

	
	
	
	
	

	Country 
	Operator
	Local
	DLD
	Average 

	A. Total of Countries 
	
	
	
	

	Germany
	Deutsche Telekom
	1,18
	1,87
	1,32

	Argentina
	Telefonica
	3,52
	3,68
	3,54

	Australia
	Telstra
	1,62
	2,78
	1,85

	Austria
	PTA
	1,84
	1,85
	1,84

	Belgium
	Belgacom
	2,12
	2,81
	2,26

	Canada*
	
	2,35
	2,25
	2,33

	Bolivia
	Entel
	2,33
	2,33
	2,33

	Brazil*
	
	2,67
	3,08
	2,73

	Chile
	CTC
	1,91
	1,91
	1,91

	China
	Hong Kong
	0,45
	0,45
	0,45

	Colombia
	Telecom
	3,28
	3,28
	3,28

	Korea
	KT
	1,19
	0,18
	0,98

	Denmark
	TeleDenmark
	1,54
	1,82
	1,60

	El Salvador
	CTE
	1,46
	2,49
	1,66

	Spain
	Telefonica
	2,30
	3,93
	2,62

	Finland
	Sonera
	1,73
	2,36
	1,85

	France
	France Telecom
	1,83
	2,24
	1,91

	Greece
	P&T
	1,77
	2,53
	1,92

	Netherlands
	KPN
	1,33
	1,62
	1,38

	Ireland
	Telecom Eireann
	1,35
	2,04
	1,48

	Italy
	Telecom Italy
	2,41
	3,27
	2,58

	Japan
	NTT
	1,80
	2,74
	1,99

	Luxembourg
	OTC
	2,11
	2,11
	2,11

	Mexico
	Telmex
	2,83
	2,83
	2,83

	Norway
	Telenor
	1,37
	1,64
	1,42

	New Zealand
	TCNZ
	1,64
	1,64
	1,64

	United Kingdom
	BT
	0,77
	1,17
	0,85

	Sweden
	Telia
	1,40
	1,73
	1,47

	Switzerland
	Swisscom
	1,82
	2,35
	1,93

	USA*
	
	1,54
	1,70
	1,57

	
	Average 
	1,90
	2,26
	1,97

	
	Median
	1,80
	2,25
	1,91

	
	
	
	
	

	B. Most competitive non-Latin American countries (Group I)

	China
	Hong Kong
	0,45
	0,45
	0,45

	Korea
	KT
	1,19
	0,18
	0,98

	United Kingdom
	BT
	0,77
	1,17
	0,85

	
	Average
	0,80
	0,60
	0,76

	
	
	
	
	

	C. Latin American countries (Group II)
	

	Argentina
	Telefonica
	3,52
	3,68
	3,54

	Bolivia
	Entel
	2,33
	2,33
	2,33

	Brazil*
	
	2,67
	3,08
	2,73

	Colombia
	Telecom
	3,28
	3,28
	3,28

	Chile
	CTC
	1,91
	1,91
	1,91

	El Salvador
	CTE
	1,46
	2,49
	1,66

	Mexico
	Telmex
	2,83
	2,83
	2,83

	
	Average 
	2,57
	2,80
	2,61

	
	
	
	
	

	D. Latin American most competitive countries (Group III)

	Bolivia
	Entel
	2,33
	2,33
	2,33

	Chile
	CTC
	1,91
	1,91
	1,91

	El Salvador
	CTE
	1,46
	2,49
	1,66

	
	Average
	1,90
	2,24
	1,97

	
	
	
	
	

	F. Nominal protection degree
	

	
	
	
	
	

	Peru
	Telefonica
	2,67
	2,67
	2,67

	
	
	
	

	Protection degree regarding Group I
	233%
	347%
	251%

	Protection degree regarding Group II
	4%
	-4%
	2%

	Protection degree regarding Group III
	41%
	19%
	36%


European Economic Community’s Best Practice Recommendation

Periodically, the EEC compares interconnection charges in force among its member countries. From this comparison it selects the average of the three countries that have the lowest levels. The recommendation to its member countries is to adopt such average, also called “the best practice”. This recommendation from the EEC is particularly valid for those countries that have not developed more solid methodologies, such as cost estimates or interconnection charges based on top-down or bottom-up models.

For instance, for 1999, the average charge level suggested by the EEC for its member countries fluctuates between US$ 0,83 and 1,59 cents
 (see Chart 4). If such recommendation were projected to the Peruvian case, the interconnection charge would be between 249% and 82% above such recommendation.

Chart 4

Analysis of the interconnection charges results

	
	Interconnection Charge 

(US$ cents)
	Interconnection Charge 

(US$ cents)

	EEC Recommendation [1]


	0,83 to 1,59
	1,10 to 2,11 (*)

	Peru [2]


	2,90
	2,90

	Protection (t=[2]/[1]-1)


	249% to 82%
	163% to 37%

	(*) Charge adjusted in 33% to account for tax differences, capital cost, etc. among developed countries and Peru.  Source: OSIPTEL (1997).


Source: EEC (1998). – See Exhibit 2.

Own Elaboration 

If the EEC values were adjusted to the Peruvian reality, factors such as the greatest capital cost, tax differences, etc should be taken into account. In another of OSIPTEL’s studies (1997), it was estimated that in order to adjust interconnection costs of developed countries to Peru it was necessary to increase them in 33%. Should this factor be applied to the EEC values, the interconnection charge in Peru would be between US$ 1,1 and 2,1 cents, with which the current charge level of US$ 2,9 would still show an excessive protection between 160% and 40%. 

Analysis of possible factors affecting interconnection charges 

a. OVUM Analysis

There are many factors that may influence interconnection charge levels in each country. For instance, the OVUM study (1998) states that it has carried out an analysis that researches the relation between interconnection charges and a set of demographic factors. Thus, for example OVUM states that:

· “The greater the network capacity (measured in terms of line numbers), the greater the scale economies that can be reached, allowing a lower cost per unit.

· The lower the area and greater land facilities to extend the network, the lower the cost.

· The higher the population density, the greater the support to assist subscribers, resulting in lower costs.” 

Moreover, OVUM affirms that its analysis reveals that there is a strong relationship (or influence, in terms of OVUM) between interconnection charges and the population density of the country; the urbanization level; the penetration level, and the line density (i.e. lines per square kilometer). OVUM establishes the “influence” or correlation between variables as the first line of the following chart. Unfortunately, OVUM does not submit more information regarding its analysis besides these qualitative results. In view of the lack of statistical results, OSIPTEL proceeded to obtain them and the results are in the last two rows of the following chart.

Chart 5

Comparison of interconnection charges 

	
	Population 
	Area
	Lines in Service
	Urbanization

	
	(millions)
	(thousands)
	(thousands)
	(%)

	Influence according to OVUM
	“weak”
	“positive”
	“Negative”
	“Strongly negative”

	OSIPTEL´s estimation

t-student
	1.63
	3.11
	0.53
	-2.35

	R2 adjusted 
	0.07
	0.03
	-0.03
	0.16



Source: OVUM


Own elaboration 

b. OSIPTEL´s Analysis 

Hypothesis

OSIPTEL deemed convenient implementing a more comprehensive methodology in order to compare statistically different hypothesis and to determine its empirical relevance for explaining the differences between the interconnection charges among the different countries. We are interested in verifying empirically the following hypothesis:

· Development Degree. We could think that the interconnection charge level in a country is in inverse relation to its development degree. Thus, it should be common to find, for instance, higher interconnection charges in developing countries than in developed countries. However, the argument of established relations between interconnection charges and development levels is not very clear and the hypothesis could be difficult to generalize. For example, even at a conceptual level such hypothesis is questionable since the exchange rate and the foreign price level, in the case of goods and services internationally marketable, mainly influence the price level and relative prices in a small country open to international trade, such as Peru.  Peru is also influenced by the supply and demand conditions, in the case of goods and services that are not internationally marketed.

· Telephone Penetration. Sometimes it is argued that there should be an inverse relation between interconnection charges and the telephone penetration level, measured as telephone lines per each 100 inhabitants. It is stated that a country like Peru, which registers a low penetration level in comparison to developed countries, should have higher interconnection charges, because the telecommunications network is still immature, investment is not recovered, and low interconnection charges discourage further investments in order to continue expanding the network.

For example, OVUM (1998) affirms that low penetration levels mean that interconnection arrangements should create the right incentives for increasing rapidly the network’s capacity and using the capital in the best possible way.
  We fully agree with this argumentation, but we consider that it is very general and independent from the telephone penetration level. However, it is questionable using as an argument that countries with low telephone penetration should necessarily charge interconnection charges higher than its costs. Allow us explain two arguments related to this idea.

i. Frequently, it is assumed that low interconnection charges discourage dominating operators to invest in expanding the network. However, let us analyze deeply the rationale of this argument. The dominating operator or any other company’s decision about investing in network facilities occur because the company expects to use such infrastructure for producing telecommunications services and, in this way, obtaining appropriate investment profitability. As long as the investments rate profitability is equal or higher than the long-term incremental cost related to the new investment, the company will have the incentive for carrying out such investment.
 Such profitability would not decrease, on the contrary it would increase, should there be the legal requirement that the interconnection charge be equal. For example, the increasing costs for providing interconnection, plus a margin for common costs plus a reasonable profit, as is the case of Peru.  

ii. The entry of new operators to the market (whether they are long-distance, mobile, local, etc.) within a context where the dominant operator charges low interconnection costs and discourages new entrants in investing in infrastructure is another diffused argument.  In this way they become basically service re-sellers instead of new operators that invest in new infrastructure. The issue regarding the relation between interconnection charges and the decision for entering into diverse telecommunications markets is certainly complex and its discussion goes beyond the limits of this Study. However, we will provide two scopes.
 
a. The international experience of other countries indicates that competition in the telecommunications markets has been possible mainly due to an appropriate regulation and effective re-sale of services. This is exactly the case of MCI or Sprint in the United States, who started as service re-sellers in the long-distance market. 

b. The decision of entering the market for providing local services depends mostly on the proportion of sunk costs that a new entrant might have to meet regarding its total investment. It is widely accepted that entering into this market implies assuming sunk costs, which may become effective barriers against its entrance. Interconnection charges along with costs will help to counteract the effects of sunk costs regarding new companies’ decision to enter the market, thus encouraging greater competition in the local area.   

· Urbanization degree. The possible relation between the urbanization degree and interconnection charges is that the greater the urbanization, the lower the network development cost and, consequently, the lower interconnection charges. Maybe at this point we associate the idea that the network development in urban areas costs are lower than in rural or non-urban areas.  

· Population density. The population density variable measured as the number of inhabitants per square kilometer in each country could have a possible inverse occurrence in the network development costs and, consequently, in interconnection charges.  

· Network digitalization degree. A telephone network that has a high digitalization level generates lower operation costs and, as a consequence, interconnection charges should be lower.
· Local area extension. It could be assumed that the local area extension is a factor that influences the interconnection charges levels where local service users are distributed and which are accessed through interconnection. In the methodology applied, the charges for call termination in the fixed network were identified for different distances. In order to find the average values, a 50% pondering was applied for distances up to 5 kms., 30% for distances between 5 and 20 kms., 15% for distances between 20 and 50 kms. and 5% for distances between 50 and 200 kms. 

These are the weights’ basket that OVUM uses for estimating charges for countries. However, it is possible that this traffic distribution according to distances is not appropriate for a specific country, for instance, Peru. Thus, it might be thought that considering the characteristics of local areas in Peru, which have been recently expanded to the departmental scope, traffic has a greater concentration in the distances between 5 and 20 kms., and 20 and 50 kms.

However, it is widely accepted -economically speaking- that in international comparisons among countries, there is a bias that favors the country whose basket is chosen. Such bias is introduced because the price level in force in the country influences the levels of consumption. Thus, low prices will imply high levels of consumption, raising the average of that service in the country’s basket. Hence, using baskets based on data from one single country always biases the results towards that country. That is why the appropriate option is using average proportions derived from the use of services in a set of countries: an international basket. For this reason, and due to the lack of a more internationally representative basket, this Study uses the basket designed by OVUM.   

Due to the lack of data about local areas’ extensions in the different countries, it was not possible to estimate empirically the relation between interconnection charges and the size of the local area.

· Local rate. Which are the theoretic relations that could be established between local telephone rates charged to the telephone subscriber and interconnection charges? As in the case between a country’s development degree and interconnection charges, the theoretic argument regarding the possible cause or correlation between local rates and interconnection charge is not clear.

For instance, in many countries there is a rate unbalance between local and long-distance rates, where the latter subsidizes the former in a crossed way, and as a consequence the local rate might be under its real cost but above or under the interconnection charge. In addition, we observe that in many cases the access deficits or contributions to the universal service are recovered through interconnection charges. Despite the conceptual ambiguity, it was decided to research empirically this relation. 

OVUM (1998a) warns that one of the characteristics that might make not recommendable establishing interconnection charges based on costs in “countries with low tele-density”
 is that many of these final rates are in general unbalanced. However, it might seem a priori that this characteristic not only applies to those countries with penetration levels lower than 25 lines per 100 inhabitants, but also to countries with densities above that level (i.e. United States, United Kingdom), where charges for “access deficit” or “contributions to the universal service” distort the final rates and effective interconnection charges. 

On the other hand, OVUM (1998a, p. 171) recognizes that many South American countries, which would be classified mostly as with a low tele-density according to OVUM’s definition, might have re-balanced their rates considerably. The following Chart shows the relation between interconnection rates and local rates for a sample of countries. As reference, it is important to mention that in the Peruvian case the relation between charge and rate per minute currently reaches 94% (= US$ 2,9 / 3,1 cents).

Chart 6

INTERCONNECTION CHARGE AS PERCENTAGE 

OF THE LOCAL CALL RATE
(in parity US$ cents per minute)

	Country
	Interconnection charge

(1)
	Local

Call 

Rate

(2)
	Percentage

(1) / (2)

	Germany
	1,32
	3,50
	38%

	Argentina
	3,21
	2,10
	153%

	Australia
	1,43
	4,40
	33%

	Austria
	1,84
	4,40
	46%

	Belgium
	2,44
	4,30
	56%

	Bolivia
	2,29
	2,20
	106%

	Brazil*
	8,59
	2,40
	355%

	Canada*
	2,64
	7,70
	26%

	Chile
	1,69
	3,40
	50%

	Colombia
	2,61
	5,50
	47%

	Denmark
	1,67
	4,10
	41%

	USA
	1,54
	3,40
	45%

	El Salvador
	2,20
	1,50
	147%

	Spain
	2,62
	6,80
	38%

	Finland
	1,85
	1,00
	186%

	France
	2,31
	1,80
	126%

	Greece
	1,92
	5,10
	38%

	Netherlands
	1,67
	3,70
	45%

	Ireland
	1,61
	2,30
	69%

	Italy
	2,96
	2,10
	141%

	Japan
	1,99
	2,10
	96%

	Luxembourg
	2,11
	4,40
	40%

	Mexico
	2,83
	4,40
	65%

	Norway
	1,69
	3,40
	50%

	United Kingdom
	0,85
	5,20
	16%

	Sweden
	1,47
	2,90
	50%

	Switzerland
	1,93
	3,00
	64%

	Average
	2,11
	3,70
	57%


  Source: OVUM, EEC, Tarifica. 

  Own elaboration

· Latin American countries. According to our comparative analysis starting from Charts 2 and 3 between Latin American and non-Latin American countries, we can see that the interconnection charges (not the costs) effective in the former are, in average, greater that in the latter.  However, is there a conceptual and/or empirical basis that states that the condition of Latin American countries in comparison to North America or Europe necessarily justifies that the interconnection charges in the former countries shall be necessarily above the in latter ones?  Conceptually, we do not believe so.  From the empirical point of view, doubts would also exist.  It is worth mentioning the case of Chile, whose main telecommunications markets, such as long distance, are considered among the most competitive in the world.

· Institutional degree of the country. In the last years, an important trend in economic literature has been highlighting the importance of institutional factors in the development of the countries. Some works19 have highlighted the importance of institutional factors for the development of the telecommunications market.  A greater institutional development may positively affect the development of the telecommunications sector in a country.  In this Study, we have tried to measure if the institutional development is inversely related to the interconnection charge levels: for example, we would have to expect that the greater the period of time the laws are effective in a sector, the greater the maturity of the system. Therefore, the interconnection charges would be lower.

Econometric verification

The econometric verification strategy of the different hypothesis was as follows:

· A large transverse database for 30 countries corresponding to September 1998 (among which are 8 Latin American countries) was built.  The information for each country consists of macro-economic, demographic, geographic, institutional and telecommunications indicators.  These countries were20:

1. Germany

2. Argentina

3. Australia

4. Austria

5. Belgium

6. Bolivia

7. Brazil

8. Canada

9. Chile

10. Colombia

11. Korea

12. Denmark 

13. El Salvador

14. Spain

15. United States

16. Finland

17. France

18. Greece

19. Netherlands

20. Hong Kong

21. Italy

22. Ireland

23. Luxembourg

24. Mexico

25. Norway

26. New Zealand

27. Portugal

28. United Kingdom 

29. Sweden

30. Switzerland

· A multi-varied econometric model for determining the importance of diverse explicative variables in fixing interconnection charges, which is explained in the following section, was specified and estimated.
The econometric model

Denoting Ln (.) to the logarithm of a variable, the regression model is planned in the following way:

Ln CI = a + b1 Ln X + b2 DUM + b3 Z + u
(2)

where:

CI
     
  is the interconnection charge in a given country; 

X
is an explicative variable in determining the interconnection charge in the given country.  For example, GDP per capita, penetration, population density, etc.

DUM
is a qualitative variable that takes two values depending if the analyzed country is Latin American or not.  Specifically, DUM=1 if the country is Latin American and DUM=0 in other case.

Z
is a discrete variable that defines the number of effective years of legislation in telecommunications in a given country.  Due to its discreet nature, this variable is not expressed in logarithms.

u

  is the disturbance or error term.

As we can see, the regression model is a reduced model, in which the explicative variables at the right side are allegedly exogenous.  The control variables correspond to the origin of the country classified as Latin or not, and the institutional effectiveness period measured in years of telecommunications legislations.21
Regarding the qualitative variable DUM, it is important to mention the expected value (E) of the dependent variable in the two possible specified values:

E (ln CI / DUM=1) = a + 1 ln X + 3 Z + 2 

Latin American countries

E (ln CI / DUM=0) = a + 1 ln X + 3 Z


Non-Latin countries

If it is expected that Latin American countries have interconnection charges different to the rest of the countries, this could be captured by the term 2. Because the regression results from the proposed model, the statistical significance of this difference can be verified. Thus, the hypothesis would be valid if coefficient 2 is statistically significant.  Therefore, we would verify its importance by examining the t-Student statistic of such coefficient. If such coefficient were statistically not significant, it would be concluded that the qualitative variable of differentiation between Latin and non-Latin countries would not play any role in the determination of the interconnection charge.

At the same time, the t-Student statistic of the coefficient 1 will help us to determine the significance of the X variable in the behavior of the interconnection charge.

The importance of the institutional factors for the development of the telecommunications market has tried to be captured through the Z variable.  It is expected that the greater the effective time of the laws in the sector, the greater the maturity of the system, and therefore the lower the interconnection charge.

The explicative variables built to be used in the regressions were finally eight:

· GDP per capita.

· Telephone penetration: number of telephones per each 100 inhabitants.

· Urbanization degree.

· Population density: population per square kilometer.

· Local call rate.

· Digitalization of the telephone network.

· Legislation years.

· Identification of Latin American countries.

Results of the econometric estimates

This part presents the econometric results of the statistical verification of the hypothesis.  The first step was using a regression model similar to the one represented by the relation (2), but only considering regressions between the variable dependent from the logarithm of the interconnection charge against each of the eight (8) potential explicative variables.  The results are presented in Chart 7.  The second step consisted in estimating regressions of the specification represented by the equation (2), that is, regressions of three explicative variables per regression.  The results are presented in Chart 8.

Analysis of bi-varied regressions

The results of the bi-varied regressions indicate the following (see Chart 7):

· The variables that resulted statistically significant in the explanation of the interconnection charge levels were: telephone penetration, population density, years of legislation and the dummy of the Latin American country.22 In each of the cases the signs of the regression coefficients were also as expected: negative in the three first cases and positive in the dummy variable of the Latin American country.

· The coefficients of the variables telephone penetration and population density represent elasticities.  That is, they measure in percentages how much the interconnection charge changes regarding a percentage change in the variable.  For example, a 10 percent increase in the telephone penetration would mean a 2,8 percent decrease in the interconnection charge.  Likewise, a 10 percent increase in the population density would mean a 1,5 percent decrease in the interconnection charge.

· The coefficients of the variables legislation years and dummy of the Latin American country are harder to interpret because they do not directly represent elasticities as in the foregoing cases since they are expressed in original units 
(legislation years and 1 and 0 in the case of the Latin American country dummy).  The coefficient of the variable legislation years would suggest that, for instance, a country with 10 legislation years should have an interconnection charge of 50 percent below the rest, as an average.  The coefficient of the Latin American country dummy would indicate that the interconnection charge in those countries is 60% above the average charge of the non-Latin countries.

· The remaining four variables -GDP per capita, urbanization level, local call rate and digitalization- resulted statistically not significant, being the local call rate the most remarkable case.  In the remaining cases, even when significant statistics were not obtained, expected signs in their regression coefficients were obtained.

Chart 7

RESULTS OF THE STATISTICAL REGRESSION EQUATIONS

Bi-varied regression model: ln CI = a + 1 M + u, 

where M is ln X ó Z or DUM

	Explicative variables
	Reg1
	Reg2
	Reg3
	Reg4
	Reg5
	Reg6
	Reg7
	Reg8

	GDP per capita                /1
	-0.2354
	
	
	
	
	
	
	

	t-student                              
	-1.7637
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Telephone penetration /2
	
	-0.2820
	
	
	
	
	
	

	t-student
	
	-2.6483
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Urbanization degree
	
	
	-0.5871
	
	
	
	
	

	t-student
	
	
	-1.1149
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Population density         /3
	
	
	
	-0.1488
	
	
	
	

	t-student
	
	
	
	-2.7319
	
	
	
	

	
	
	
	
	
	
	
	
	

	Local call                       /4
	
	
	
	
	-0.0657
	
	
	

	t-student
	
	
	
	
	-0.6185
	
	
	

	
	
	
	
	
	
	
	
	

	Digitalization                /5
	
	
	
	
	
	-0.5933
	
	

	t-student
	
	
	
	
	
	-1.6414
	
	

	
	
	
	
	
	
	
	
	

	Legislation years          /6
	
	
	
	
	
	
	-0.0501
	

	t-student
	
	
	
	
	
	
	-2.3181
	

	
	
	
	
	
	
	
	
	

	Latin country                /7
	
	
	
	
	
	
	
	0.5971

	t-student
	
	
	
	
	
	
	
	2.8795

	
	
	
	
	
	
	
	
	

	Constant
	2.8617
	1.6017
	3.1558
	1.2323
	0.4985
	3.1660
	1.0707
	0.4679

	t-student
	2.2327
	4.1499
	1.3794
	5.0220
	1.3470
	2.0272
	4.8702
	4.6714

	
	
	
	
	
	
	
	
	

	R2 Adjusted
	0.06
	0.17
	0.01
	0.18
	-0.02
	0.05
	0.13
	0.20

	Number of countries      /8
	
	
	
	
	
	
	
	

	Total
	30
	30
	30
	30
	27
	30
	30
	30

	Latin American
	7
	7
	7
	7
	7
	7
	7
	7


1. For a variable to be statistically significant with 95% of reliability, the absolute value of the t-student shall be greater than two.  A greater t-student indicates that it accepts with even greater reliability.  

2. Fixed telephone lines in Service / Population * 100

3. Population / Total Area

4. Does not include Hong Kong, Korea and New Zealand where there was no access to the local call charge per minute.

5. The analyzed data belongs to 1995

6. Difference between 1999 and the year in which the first telecommunications act was issued.  It was not registered in logarithms due to its discreet nature.

7. Latin country = 1, other = 0. It was not registered in logarithms due to its discreet nature.

8. Does not include Indonesia, Malaysia or Portugal.

Source: OVUM, EEC, Tarifica, World Bank, International Telecommunication Union.

Own elaboration

Analysis of multi-varied regressions

The regressions results of the functional form expressed by the equation (2) are summarized in Chart 8.  The control variables present in all the cases were the period of institutional effectiveness (measured in the legislation years of telecommunications) and the classification of the Latin American country.

· The first observation of the results suggest that all the regressions in general, have a better regression adjustment (expressed through a better multiple correlation coefficient), that is to say that the variable (logarithm) of interconnection charges is better explained under the multi-varied regressions regarding the bi-varied ones.

· However, there are some changes of the GDP per capita variable coefficient signs, penetration, urbanization and local call rate. Additionally, the statistical importance of penetration and urbanization is reduced in relation to the ones obtained in the bi-varied regression.  It is quite possible that these effects are due to the statistic correlation of such variables with those of the legislation years.

· The two control variables – legislation year and identification of Latin American country- would be more significant, in the statistical sense, than the other variables. The coefficients of the legislation year variable in the different regressions vary in absolute value between –0,045 y –0,0641. This would indicate that it should be expected that a country with 10 years of telecommunications legislative effectiveness should have a lower interconnection charge, that is, between 45% y 64% in relation to other countries. The coefficients of the Latin country variables in the different regressions have a higher variability because they result from 0.50 and 1.19 in absolute value. This fact would indicate that the interconnection charge in a Latin American country would range from 50% to 120% above those non-Latin American countries.  As it can be seen, both variables have influenced in opposite directions in fixing of interconnection charge levels.   

Chart 8

Results of the statistical Regression Equations

Multi-varied Regression Model: En CI = a + 1 ln X + 2 DUM + 3 Z + u

	Explicative Variables
	Reg1
	Reg2
	Reg3
	Reg4
	Reg5
	Reg6

	GDP per capita                         /1
	0.4212
	
	
	
	
	

	t-student 
	2.0781
	
	
	
	
	

	
	
	
	
	
	
	

	Telephone Penetration /2
	
	0.4127
	
	
	
	

	t-student
	
	1.1687
	
	
	
	

	
	
	
	
	
	
	

	Urbanization Degree
	
	
	0.5522
	
	
	

	t-student
	
	
	1.0365
	
	
	

	
	
	
	
	
	
	

	Population Density /3
	
	
	
	-0.0835
	
	

	t-student
	
	
	
	-1.6340
	
	

	
	
	
	
	
	
	

	Local Call /4
	
	
	
	
	0.0608
	

	t-student
	
	
	
	
	0.6403
	

	
	
	
	
	
	
	

	Digitalization                         /5
	
	
	
	
	
	-0.2359

	t-student
	
	
	
	
	
	-0.7362

	
	
	
	
	
	
	

	Legislation years /6
	-0.0627
	-0.0576
	-0.0641
	-0.0431
	-0.0345
	-0.0464

	t-student
	-3.3638
	-2.9427
	-2.8083
	-2.3003
	-2.1616
	-2.3485

	
	
	
	
	
	
	

	Dummy Latin American country /7
	1.1929
	1.3868
	0.6548
	0.5021
	0.5244
	0.5769

	t-student
	3.5562
	1.9869
	3.3690
	2.6200
	3.2456
	3.0079

	
	
	
	
	
	
	

	Constant
	-3.1255
	-0.6390
	-1.3507
	1.2396
	1.0993
	1.9189

	t-student
	-1.5928
	3.7029
	-0.6103
	4.6589
	3.1341
	1.4197

	
	
	
	
	
	
	

	R2 Adjusted
	0.41
	0.35
	0.34
	0.3851
	0.31
	0.33

	Number of countries /8
	
	
	
	
	
	

	Total
	30
	30
	30
	30
	27
	30

	Latin American
	7
	7
	7
	7
	7
	7


1. For a variable to be statistically significant with 95% of reliability, the t-student absolute number must be higher than two. A higher t-student indicates it accepts with even higher reliability.  

2. Fixed telephone lines in Service / Population / * 100

3. Population / Total Area

4. Does not include Hong Kong, Korea and New Zealand where the access to the local call charge per minute was not obtained.

5. The analyzed data belongs to the year 1995.

6. The difference between the year 1999 and the year in which the first telecommunications law was promulgated has NOT been taken in logarithms due to its discreet nature.

7. Latin American country = 1, another = 0. Has not been taken in logarithms due to its discrete nature.

8. Does not include Indonesia, Malaysia or Portugal.

Source: OVUM, Tarifica, World Bank, International Telecommunication Union.

Own Elaboration

Conclusions

· There is evidence that there is a tendency to reduce interconnection charges worldwide, not only in developed countries but also in developing countries.  Such tendency occurs specially in those countries with the highest liberalization degree of telecommunications infrastructure, such as Chile, United States, United Kingdom, and other countries which are in their first stages of liberalization, such as Mexico, Germany, Netherlands, Spain. The development of competition assumes an interconnection charge very close to its cost.23
· The principle of choosing the three countries with the lowest charges, applied to our sub sample of Latin American countries, determine that the current charge in the country would be overvalued between 36% and 45%, depending whether parity or current dollars are used. 

· Eliminating the overvaluation of the current charge of 36% or 45% regarding the best practices of the Latin American region would imply the reduction of the interconnection charge to US$ 1,97 or 2,00 cents, from its current level of US$ 2,67 or US$ 2,90 cents, parity or current dollars, respectively.

· The interconnection charges compiled for each country exclude those charges charged to international traffic, which, in general, are higher than the first ones.  If we had included them, the average would have been somewhat higher.  However, this Study decided not to consider them for estimating the average charges per country because, among other reasons, charges for international traffic are highly distorted by the accounting rates, which are much higher than any standard cost.   

· Our econometric analysis about the statistical significance of the different hypothesis pretend to explain the differences in interconnection charges between a sample of thirty countries suggests the following: (i) The average charge in Latin American countries is higher than that existing in non-Latin American countries. (ii) On the other hand, there is statistical significance in the legislation years’ variable: the longer the effectiveness period, the lower the interconnection charge, regardless the difference between Latin American countries and non-Latin American countries. However, both variables influence in opposite directions in determining the interconnection charges levels. (iii) Other significant statistic variables at the single level for explaining interconnection charges resulted from telephone penetration and population density. 

· We recommend complementing the results of this Study with the result of the Study on interconnection charges based on the simulation of an efficient company, carried out for OSIPTEL by SPR’s consultants. 
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Exhibit 1

OVUM Methodology

Background

Periodically, the consulting company OVUM compiles and publishes quarterly and annually the interconnection charges of calls termination for a group of countries, including Chile and Mexico, among others.

What interconnection charges are included in OVUM’s comparison tables?

· The charge for calls termination in a fixed network, during peak hours.  The values represent the average charges per minute resulting from performing an average call of two and a half minutes.24
· Where initial charges exist, they are included.25 In those cases in which other types of charges not sensitive to traffic exist, such as port or circuit charges, OVUM allows their identification.26 27
· The charges presented do not include any type of contribution charges for access deficit or universal access.

· Charges do not include termination of international calls since these are distorted by the accounting rates and are not based on costs.

Interconnection Level

OVUM follows several steps for estimating call termination charges, these are the following:

· Compiles information about call termination charges of leading company(ies) in each country, if they are offering call termination services in its(their) fixed networks.

· Converts interconnection charges of each country into a standard format. It is well known that dominant operators have different interconnection charge structures depending on the country.  For example, some countries offer charges depending on the distance ranges, time of the day or week, different rating units, etc,  (See chart 1). OVUM converts the structure of each operator into a standard structure, which establishes an effective charge per minute for terminating calls in distance ranges of 5, 20, 50 and 200 kilometers. 

· To get the average charge per country or operator it uses a pondering based on a traffic basket of such distances. Fifty percent for distances until 5 km, 30% for distances until 20 km, 15% for distances until 50 km, and 5% for distances until 200 km.

· Example, let’s suppose that a specific country or operator has three interconnection charges components called level X, Y, Z, whose rates are Tx, Ty, Tz respectively. OVUM assigns each one of these charges to the four distances considered. For such purpose, it uses ponderings for each level and distance, which vary from country to country and are assumed by OVUM itself.  The addition of the ponderings of each column is 1, v.g. A11+A21+A31=1.  As a result, we obtain a weigh charge for each one of the four considered distances.  Finally, with the ponderings per distance, common for all the countries, an average charge per country is obtained.

	Level / Distance
	5 km
	20 km
	50 km
	200 km
	Average Charge

	Level X
	A11
	A12
	A13
	A14
	Tx

	Level Y
	A21
	A22
	A23
	A24
	Ty

	Level Z
	A31
	A32
	A33
	A34
	Tz

	Average charge
	P1
	P2
	P3
	P4
	P

	(Pondering per distance)
	(50%)
	(30%)
	(15%)
	(5%)
	(100%)

	Note: 

Aij  are ponderings, and Pi are the charges per distance.


Exchange rate

The monetary unit of the interconnection charges compiled by OVUM corresponds to each country.  Then they are converted into current American dollars using the exchange rate of the market prevailing at the moment of performing the compilation.  Afterwards, in order to compare the charges between countries, OVUM uses a parity exchange rate (PPP), which attempts to uniform the differences in the standards of living between the countries. 28
Once the exchange rate of the market and the parity exchange rate are obtained, OVUM arbitrarily chooses a weigh average between both exchange rates, called “compound” exchange rate, which is used in its comparisons of interconnection charges between countries afterwards.29 Instead, we avoid such arbitrariness in our report and choose to work with interconnection charges expressed in current dollars as well as in parity dollars, with the following difference: the parity exchange rates for the Latin American countries were estimated assuming 1995 as the base year, adjusted by the inflation of each country and divided by the inflation in the United States in order to obtain a better approach to the current parity exchange rate.  Thus, if e0*  is the parity exchange rate in 1995, which is assumed to be equivalent to the exchange rate of the market, then  the parity exchange rate for 1998 will be equal to:
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where (d is the domestic inflation between 1998/95, and (us is the inflation in the Unites States in the same period.

The main reason for deciding to estimate by ourselves the parity exchange rates for the Latin American countries was because when OVUM uses the parity exchange rates of the World Bank for such countries, it distorts in an important way the approach to the parity exchange rate, particularly because the World Bank chooses 1987 as base year for estimating the parity exchange rate.  In our opinion, this is a remote period, prior to the deep economic reforms that occurred in most of Latin American countries during the beginning of the nineties. For example, according to the World Bank data, in Brazil, the market exchange rate regarding the parity exchange rate would show a significant exchange progress instead of a delay, as evidenced according to the last incidents occurred in such countries.  Something similar occurs in the cases of Peru, Bolivia and other countries.30
Exhibit 2

Methodology of the European Commission

Background

Periodically, the European Economic Community (EEC) presents its members countries a summary of the interconnection charge offers in force in 11 member countries, as well as a recommendation of the interconnection charge levels that should serve as a reference for fixing the interconnection charges in the next period.  The EEC calls this last recommendation, the “best practice available”.  Each of these aspects is explained as follows:

Which interconnection charges are included in the EEC charts?

· The charge for calls termination in a fixed network, during peak hours.  The values represent the average charges per minute resulting from performing an average call of three minutes.31
· Where initial charges exist, they are included, but other types of charges not sensitive to traffic, such as port or circuit charges, are not included.

· The charges presented do not include termination of international calls since these are distorted by the accounting rates and are not based on costs.

Interconnection levels

The EEC charts present three interconnection levels:

· Interconnection at the local level. When interconnection is produced at the closest level to the local switch to which the destination subscriber is connected.  It represents the lowest interconnection charge in a determined country.

· “Simple transit” interconnection (metropolitan level). Interconnection at this level allows access to all the subscribers to the dominant operator in a large metropolitan area, such as Lima.  This is probably the most demanded interconnection level by the new entrants to the domestic long distance markets.

· “Double transit” interconnection (nationwide). This type of interconnection allows access to all the subscribers to the dominant operator (interconnection nationwide).  A call transported to this level generally requires a higher interconnection level.

The diagram shows the interconnection levels at the local and tandem levels between an operator requesting interconnection with the established dominant operator.

Recommendation of the best practice

· The EEC recommends charges by default that the countries should adopt until the corresponding administrations of each member country develops more solid methodologies such as top-down or bottom-up models for estimating interconnection costs.

· The charges recommended be based on the best practices of the region, understanding as such an average of rates of the three countries that have the lowest levels of the region.

· Expressing them in ranges in order to arrange possible differences in costs derived from factors such as: average density of connections or allowed return rate.  In the local case, the difference between the lowest and highest charge is 60%, while the difference at the metropolitan level reaches 100%.  However, according to the EEC, these factors, while it is true that they could influence in the differentiation of charges in the region, are very likely to not be sufficiently significant in order to annul the recommendations of the best practices.

	Recommendation of Interconnection charges made by the EEC for 1998 and 1999

(in US$ cents)

	a. Minimum charge
	
	
	
	

	
	Local
	Simple
	Double 
	Weigh

	Year
	
	Transit
	Transit
	average (*)

	
	
	
	
	

	1998
	0.54
	0.81
	1.35
	0.91

	
	
	
	
	

	1999
	0.45
	0.72
	1.35
	0.83

	
	
	
	
	

	% 99/98
	-17%
	-11%
	0%
	-8%

	
	
	
	
	

	b. Maximum charge
	
	
	
	

	
	Local
	Simple
	Double 
	Weigh

	Year
	
	Transit
	Transit
	average (*)

	
	
	
	
	

	1998
	0.90
	1.62
	2.34
	1.73

	
	
	
	
	

	1999
	0.90
	1.44
	2.34
	1.59

	
	
	
	
	

	% 99/98
	0%
	-11%
	0%
	-8%

	
	
	
	
	

	(*) Ponderings: local (5%), simple transit (75%), double transit (20%). Source OVUM.


Source: Commission of the European Communities (1998). Commission Recommendation of 29 July 1998.
Own elaboration

· The charts present the values of the interconnection rates proposed by the EEC for 1998 and 1999.  The aspects to be remarked are the following: (i) The decrease of the rates recommended from one year to another.  Between 1999/98 the weigh average decrease of the interconnection charges is 8%.  The decrease of the interconnection charges is one of the most remarkable ones of the evolution of such charges in recent years.32 (ii) The recommended weigh average charge level for 1999 varies between US$ 0,8 cents and US$ 1,6 cents per minute.33
A digression: Interconnection with mobile networks

· The EEC considers that terminating a call in the fixed network implies costs exactly as if the call comes from another fixed network or from a mobile network.  More specifically, the transportation of a call from the point of interconnection to the final destination of the call is exactly the same if such call comes from a fixed or mobile network.

· The fact that a mobile operator could have a concession different than that of a fixed network operator, does not justify making differences in terms of interconnection charges since the cost incurred in terminating calls in the dominant operator’s network, is exactly the same.  Even when the interconnection charges are the same, that is, equal charges for terminating calls, the average charges paid by the mobile operators are very likely to be different to those paid by the fixed operators, regarding variations in the distribution of the points of interconnection, call destination, duration of calls, and difference in the call patterns regarding the hour of the day.

· In general, terminating calls in a mobile network is not regulated in the EEC, unless it is proved that such mobile operator has power in the total interconnection market (that is, the addition of the fixed network interconnection market and the mobile network market).

Interconnection charges in countries of the EEC

(May 1998)

	Country
	Local
	Simple

Transit
	Double

Transit
	Weigh

Average*

	Austria
	1.56
	1.56
	2.05
	1.66

	Belgium
	0.96
	1.82
	2.55
	1.92

	Denmark
	0.85
	1.58
	1.92
	1.61

	Finland
	1.37
	1.37
	3.39
	1.77

	France
	0.61
	1.48
	2.18
	1.58

	Germany
	0.86
	1.85
	2.24
	1.88

	Greece
	1.57
	1.57
	2.24
	1.70

	Italy
	1.03
	1.69
	3.41
	2.00

	Ireland
	1.91
	3.60
	4.49
	3.69

	Luxembourg
	1.74
	1.74
	1.74
	1.74

	Netherlands
	1.01
	1.39
	1.78
	1.45

	Portugal
	1.04
	2.05
	15.60
	4.71

	Spain
	1.29
	1.29
	3.61
	1.76

	Sweden
	0.99
	1.53
	2.09
	1.62

	United Kingdom
	0.53
	0.75
	1.46
	0.88

	Note:

* Ponderings: local(5%), simple transit (75%), double transit (20%). 


Source:
OVUM and Commission of the European Communities (1998). 

Commission Recommendation of 29 July 1998.

Diagram. The different interconnection levels between two operators
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Interconnection at tandem level
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Interconnection at local level
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Exhibit 3

Result of the Regression Equations

Regression Model: ln CI = a + 1 ln GDP  per capita + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/10/99 Time: 09:54

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 2.861761
	 1.281700
	 2.232786
	 0.0337

	LOG(PNBPPP)
	-0.235455
	 0.133495
	-1.763781
	 0.0887

	R-squared
	 0.099995
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.067851
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.518894
	    Akaike info criterion
	 1.590104

	Sum squared resid
	 7.539015
	    Schwarz criterion
	 1.683518

	Log likelihood
	-21.85157
	    F-statistic
	 3.110922

	Durbin-Watson stat
	 1.852372
	    Prob(F-statistic)
	 0.088679


Regression Model: ln CI = a + 1 ln Lines per each 100 inhabitants + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/11/99 Time: 10:06

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 1.601785
	 0.385974
	 4.149977
	 0.0003

	LOG(LIS100)
	-0.282053
	 0.106500
	-2.648395
	 0.0131

	R-squared
	 0.200320
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.171760
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.489118
	    Akaike info criterion
	 1.471916

	Sum squared resid
	 6.698627
	    Schwarz criterion
	 1.565329

	Log likelihood
	-20.07873
	    F-statistic
	 7.013995

	Durbin-Watson stat
	 1.833487
	    Prob(F-statistic)
	 0.013137


Regression Model: ln CI = a + 1 ln Urbanization Degree + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/10/99 Time: 09:55

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 3.155825
	 2.287813
	 1.379407
	 0.1787

	LOG(URBAN)
	-0.587141
	 0.526597
	-1.114971
	 0.2743

	R-squared
	 0.042511
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.008315
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.535208
	    Akaike info criterion
	 1.652018

	Sum squared resid
	 8.020532
	    Schwarz criterion
	 1.745431

	Log likelihood
	-22.78027
	    F-statistic
	 1.243160

	Durbin-Watson stat
	 1.795707
	    Prob(F-statistic)
	 0.274342


Regression Model: ln CI = a + 1 ln Population Density + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/10/99 Time: 09:55

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 1.232326
	 0.245383
	 5.022050
	 0.0000

	LOG(DENSID)
	-0.148861
	 0.054488
	-2.731986
	 0.0108

	R-squared
	 0.210461
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.182263
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.486007
	    Akaike info criterion
	 1.459152

	Sum squared resid
	 6.613675
	    Schwarz criterion
	 1.552566

	Log likelihood
	-19.88729
	    F-statistic
	 7.463746

	Durbin-Watson stat
	 2.065253
	    Prob(F-statistic)
	 0.010776


Regression Model: ln CI = a + 1 ln Local Rate + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/10/99 Time: 09:55

	Sample: 1 30

	Included observations: 27

	Excluded observations: 3

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 0.498555
	 0.370115
	 1.347027
	 0.1901

	LOG(LOCALPPP)
	-0.065718
	 0.106237
	-0.618592
	 0.5418

	R-squared
	 0.015075
	    Mean dependent var
	 0.722232

	Adjusted R-squared
	-0.024321
	    S.D. dependent var
	 0.405454

	S.E. of regression
	 0.410355
	    Akaike info criterion
	 1.127601

	Sum squared resid
	 4.209788
	    Schwarz criterion
	 1.223588

	Log likelihood
	-13.22261
	    F-statistic
	 0.382656

	Durbin-Watson stat
	 1.721820
	    Prob(F-statistic)
	 0.541781


Regression Model: ln CI = a + 1 ln Digitalization + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/10/99 Time: 09:56

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 3.166037
	 1.561707
	 2.027292
	 0.0522

	LOG(DIGITAL)
	-0.593336
	 0.361464
	-1.641482
	 0.1119

	R-squared
	 0.087783
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.055204
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.522402
	    Akaike info criterion
	 1.603581

	Sum squared resid
	 7.641303
	    Schwarz criterion
	 1.696994

	Log likelihood
	-22.05372
	    F-statistic
	 2.694464

	Durbin-Watson stat
	 1.887925
	    Prob(F-statistic)
	 0.111884


Regression Model: ln CI = a + 1  Years of Legislation + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/11/99 Time: 10:02

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 1.070758
	 0.219855
	 4.870296
	 0.0000

	ANOREG
	-0.050193
	 0.021652
	-2.318132
	 0.0280

	R-squared
	 0.161017
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.131053
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.500994
	    Akaike info criterion
	 1.519894

	Sum squared resid
	 7.027852
	    Schwarz criterion
	 1.613307

	Log likelihood
	-20.79841
	    F-statistic
	 5.373736

	Durbin-Watson stat
	 1.798696
	    Prob(F-statistic)
	 0.027967


Regression Model: ln CI = a + 1 Latin Country + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/11/99 Time: 10:07

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 0.467966
	 0.100177
	 4.671412
	 0.0001

	LATIN
	 0.597178
	 0.207385
	 2.879558
	 0.0076

	R-squared
	 0.228477
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.200923
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.480430
	    Akaike info criterion
	 1.436070

	Sum squared resid
	 6.462764
	    Schwarz criterion
	 1.529483

	Log likelihood
	-19.54105
	    F-statistic
	 8.291857

	Durbin-Watson stat
	 1.843438
	    Prob(F-statistic)
	 0.007550


Regression Model: ln CI = a + 1 ln GDP per capita +2 DUM + 3 Z + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/09/99 Time: 12:04

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	-3.125509
	 1.962251
	-1.592819
	 0.1233

	LOG(PNBPPP)
	 0.421276
	 0.202713
	 2.078194
	 0.0477

	LATIN
	 1.192922
	 0.335441
	 3.556280
	 0.0015

	ANOREG
	-0.062729
	 0.018648
	-3.363833
	 0.0024

	R-squared
	 0.478726
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.418579
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.409809
	    Akaike info criterion
	 1.177313

	Sum squared resid
	 4.366521
	    Schwarz criterion
	 1.364139

	Log likelihood
	-13.65969
	    F-statistic
	 7.959263

	Durbin-Watson stat
	 1.724530
	    Prob(F-statistic)
	 0.000630


Regression Model: ln CI = a + 1 ln Lines each per 100 inhabitants +2 DUM + 3 Z + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/11/99 Time: 10:05

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	-0.639096
	 1.360229
	-0.469845
	 0.6424

	LOG(LIS100)
	 0.412792
	 0.353195
	 1.168736
	 0.2531

	LATIN
	 1.386838
	 0.697990
	 1.986902
	 0.0576

	ANOREG
	-0.057686
	 0.019603
	-2.942722
	 0.0068

	R-squared
	 0.422477
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.355840
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.431353
	    Akaike info criterion
	 1.279785

	Sum squared resid
	 4.837695
	    Schwarz criterion
	 1.466611

	Log likelihood
	-15.19677
	    F-statistic
	 6.339960

	Durbin-Watson stat
	 2.028700
	    Prob(F-statistic)
	 0.002264


Regression Model: ln CI = a + 1 ln Urbanization Degree +2 DUM + 3 Z + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/09/99 Time: 12:08

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	-1.350752
	 2.213243
	-0.610305
	 0.5470

	LOG(URBAN)
	 0.552297
	 0.532835
	 1.036525
	 0.3095

	LATIN
	 0.654892
	 0.194385
	 3.369047
	 0.0024

	ANOREG
	-0.064118
	 0.022832
	-2.808307
	 0.0093

	R-squared
	 0.416258
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.348903
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.433669
	    Akaike info criterion
	 1.290496

	Sum squared resid
	 4.889791
	    Schwarz criterion
	 1.477322

	Log likelihood
	-15.35744
	    F-statistic
	 6.180077

	Durbin-Watson stat
	 1.851822
	    Prob(F-statistic)
	 0.002586


Regression Model: ln CI = a + 1 ln Density Degree +2 DUM + 3 Z + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/09/99   Time: 12:11

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 1.239625
	 0.266076
	 4.658918
	 0.0001

	LOG(DENSID)
	-0.083543
	 0.051126
	-1.634053
	 0.1143

	LATIN
	 0.502125
	 0.191649
	 2.620026
	 0.0145

	ANOREG
	-0.043182
	 0.018772
	-2.300328
	 0.0297

	R-squared
	 0.448748
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.385143
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.421428
	    Akaike info criterion
	 1.233228

	Sum squared resid
	 4.617631
	    Schwarz criterion
	 1.420054

	Log likelihood
	-14.49842
	    F-statistic
	 7.055134

	Durbin-Watson stat
	 2.102926
	    Prob(F-statistic)
	 0.001268


Regression Model: ln CI = a + 1 ln Local Rate +2 DUM + 3 Z + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/09/99   Time: 12:09

	Sample: 1 30

	Included observations: 27

	Excluded observations: 3

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	C
	 1.099306
	 0.350746
	 3.134196
	 0.0047

	LOG(LOCALPPP)
	 0.060882
	 0.095078
	 0.640338
	 0.5283

	LATIN
	 0.524448
	 0.161583
	 3.245683
	 0.0036

	ANOREG
	-0.034549
	 0.015983
	-2.161633
	 0.0413

	R-squared
	 0.391431
	    Mean dependent var
	 0.722232

	Adjusted R-squared
	 0.312052
	    S.D. dependent var
	 0.405454

	S.E. of regression
	 0.336295
	    Akaike info criterion
	 0.794295

	Sum squared resid
	 2.601162
	    Schwarz criterion
	 0.986270

	Log likelihood
	-6.722978
	    F-statistic
	 4.931184

	Durbin-Watson stat
	 2.285371
	    Prob(F-statistic)
	 0.008657


Regression Model: ln CI = a + 1 ln Digitalization Degree +2 DUM + 3 Z + u

	Dependent Variable: LOG(INTERPPP)

	Method: Least Squares

	Date: 02/09/99   Time: 12:09

	Sample: 1 30

	Included observations: 30

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	 1.918960
	 1.351653
	 1.419714
	 0.1676

	LOG(DIGITAL)
	-0.235981
	 0.320512
	-0.736264
	 0.4682

	LATIN
	 0.576918
	 0.191797
	 3.007960
	 0.0058

	ANOREG
	-0.046420
	 0.019765
	-2.348590
	 0.0267

	R-squared
	 0.404551
	    Mean dependent var
	 0.607308

	Adjusted R-squared
	 0.335846
	    S.D. dependent var
	 0.537447

	S.E. of regression
	 0.437996
	    Akaike info criterion
	 1.310352

	Sum squared resid
	 4.987856
	    Schwarz criterion
	 1.497179

	Log likelihood
	-15.65529
	    F-statistic
	 5.888181

	Durbin-Watson stat
	 2.027349
	    Prob(F-statistic)
	 0.003307


Exhibit 4

Database

	
	Demographic Variables 
	Economic Variables

	Country
	Population
	Total Area 
	Density34
	Urbanization
	GDP per capita
	Exchange Rate

	
	
	Km2
	
	%
	US$ cor.
	US$ ppp
	US$ cor.
	US$ ppp

	Germany
	81900000
	357000
	229,41
	87
	27510
	20070
	1,77
	1,98

	Argentina
	34700000
	2767000
	12,54
	88
	8030
	8310
	1,00
	0,95

	Australia
	18100000
	7713000
	2,35
	85
	18720
	18940
	1,70
	1,36

	Austria
	8050000
	84000
	95,83
	56
	26890
	21250
	12,49
	13,60

	Belgium
	10170000
	30500
	333,44
	97
	24710
	21660
	36,55
	37,10

	Bolivia
	7425000
	1099000
	6,73
	58
	800
	2540
	5,61
	5,55

	Brazil
	159200000
	8512000
	18,70
	86
	3640
	5400
	1,18
	2,13

	Canada
	29550000
	9971000
	2,96
	77
	19380
	21130
	1,57
	1,21

	Chile
	14000000
	757000
	18,49
	85
	4160
	9520
	471,00
	440,31

	Colombia
	36800000
	1139000
	32,31
	73
	1910
	6130
	1428,00
	1274,20

	Korea
	44900000
	99000
	453,54
	81
	9700
	11450
	1403,20
	1022,06

	Denmark
	5200000
	43000
	120,93
	85
	29890
	21230
	6,75
	8,53

	USA (IL)
	11400000
	144000
	79,17
	85
	26980
	26980
	1,00
	1,00

	USA (MA)
	6000000
	7800
	769,23
	96
	26980
	26980
	1,00
	1,00

	USA (NV)
	1200000
	110000
	10,91
	85
	26980
	26980
	1,00
	1,00

	USA (NY)
	18000000
	47200
	381,36
	92
	26980
	26980
	1,00
	1,00

	USA (OH)
	10800000
	41000
	263,41
	81
	26980
	26980
	1,00
	1,00

	USA (PA)
	11900000
	44800
	265,63
	85
	26980
	26980
	1,00
	1,00

	El Salvador
	5100000
	21041
	242,38
	45
	2610
	1610
	8,77
	10,09

	Spain
	39200000
	505000
	77,62
	77
	13580
	14520
	150,30
	124,00

	Finland
	5100000
	337000
	15,13
	64
	20580
	17760
	5,38
	5,97

	France
	58100000
	544000
	106,80
	73
	24990
	21030
	5,93
	6,51

	Greece
	10500000
	132000
	79,55
	65
	8210
	11710
	290,03
	256,98

	Netherlands
	15000000
	41000
	365,85
	89
	24000
	19950
	2,00
	2,11

	Hong Kong
	6000000
	1100
	5454,55
	100
	22990
	22950
	7,75
	7,80

	Indonesia
	193300000
	1905000
	101,47
	34
	980
	3800
	14900,00
	0,00

	Ireland
	3600000
	70000
	51,43
	58
	14710
	15680
	0,67
	0,60

	Italy
	56980000
	301000
	189,30
	67
	19020
	19870
	1748,00
	1621,00

	Japan
	125000000
	378000
	330,69
	87
	39640
	22110
	141,50
	169,00

	Luxembourg
	423700
	2586
	163,84
	97
	43857
	53105
	34,47
	28,47

	Malaysia
	20100000
	330000
	60,91
	54
	3890
	9020
	0,00
	0,05

	Mexico
	91830000
	1960000
	46,85
	77
	3320
	6400
	10,20
	9,37

	Norway
	4400000
	324000
	13,58
	73
	31250
	21940
	7,83
	9,62

	New Zealand
	3600000
	70000
	51,43
	84
	14710
	15680
	2,02
	2,88

	Peru
	23800000
	1285000
	18,52
	72
	2310
	3770
	3,19
	3,42

	Portugal
	9900000
	92000
	107,61
	36
	9740
	12670
	171,31
	143,09

	United Kingdom
	58000000
	245000
	236,73
	90
	18700
	19260
	0,60
	0,66

	Sweden
	8800000
	450000
	19,56
	83
	23750
	18540
	8,07
	9,81

	Switzerland
	7400000
	41300
	179,18
	63
	40630
	25860
	1,46
	2,04

	Average
	30882334
	1095903
	283,70
	76
	18241
	17544
	549,33
	137,54

	Medium
	11650000
	194500
	87,69
	81
	19200
	19100
	5,77
	5,76

	Maximum
	193300000
	9971000
	5454,55
	100
	43857
	53105
	14900,00
	1621,00

	Minimum
	423700
	1100
	2,35
	34
	800
	1610
	0,00
	0,00

	Standard Deviation
	43709588
	2365609
	876,58
	16
	11899
	9887
	2427,25
	364,07


	
	Telephone Variables

	Country
	LIS35
	Penetration
	Lines per each 100 inhabs.
	Years of

Legislation
	Digitalization
	Local rate
	C. Local Interconnection.
	C. DLD  Interconnection.
	C. Average Interconnection

	
	
	
	
	
	
	US$ curr.
	US$ ppp
	US$ curr.
	US$ ppp
	US$ curr.
	US$ ppp
	US$ curr.
	US$ ppp

	Germany
	43833000
	1,868
	53,52
	10
	56
	0,039
	0,035
	1,32
	1,18
	2,09
	1,87
	1,477
	1,320

	Argentina
	3900000
	8,897
	11,24
	9
	78
	0,020
	0,021
	3,35
	3,52
	3,50
	3,68
	3,374
	3,213

	Australia
	9200000
	1,967
	50,83
	8
	62
	0,035
	0,044
	1,30
	1,62
	2,23
	2,78
	1,485
	1,753

	Austria
	3925000
	2,051
	48,76
	6
	60
	0,044
	0,040
	2,00
	1,84
	2,02
	1,85
	2,005
	1,841

	Belgium
	4793000
	2,122
	47,13
	8
	67
	0,044
	0,043
	2,16
	2,12
	2,85
	2,81
	2,301
	2,260

	Bolivia
	348000
	21,336
	4,69
	9
	43
	0,021
	0,022
	2,31
	2,33
	2,31
	2,33
	2,310
	2,287

	Brazil*
	16027000
	9,933
	10,07
	9
	47
	0,043
	0,024
	4,74
	2,67
	5,47
	3,08
	4,851
	8,587

	Canada
	17700000
	1,669
	59,90
	7
	84
	0,077
	0,099
	1,81
	2,35
	1,87
	2,25
	1,824
	2,330

	Chile
	1900000
	7,368
	13,57
	17
	100
	0,032
	0,034
	1,78
	1,91
	1,78
	1,91
	1,780
	1,910

	Colombia
	1831172
	20,096
	4,98
	9
	70
	0,050
	0,060
	2,93
	3,28
	2,93
	3,28
	2,930
	2,608

	Korea
	21000000
	2,138
	46,77
	8
	63
	
	
	0,86
	1,19
	0,13
	0,18
	0,716
	0,522

	Denmark
	3287000
	1,582
	63,21
	9
	61
	0,051
	0,041
	1,95
	1,54
	2,30
	1,82
	2,020
	1,600

	USA (IL)
	8014000
	1,423
	70,30
	19
	78
	0,034
	0,034
	0,87
	0,87
	1,02
	1,02
	0,902
	0,902

	USA (MA)
	4047000
	1,483
	67,45
	19
	78
	0,034
	0,034
	1,90
	1,90
	2,06
	2,06
	1,927
	1,927

	USA (NV)
	990000
	1,212
	82,50
	19
	78
	0,034
	0,034
	1,39
	1,39
	1,47
	1,47
	1,404
	1,404

	USA (NY)
	11483000
	1,568
	63,79
	19
	78
	0,034
	0,034
	1,90
	1,90
	2,06
	2,06
	1,927
	1,927

	USA (OH)
	6296000
	1,715
	58,30
	19
	78
	0,034
	0,034
	1,17
	1,17
	1,65
	1,65
	1,270
	1,270

	USA (PA)
	6897000
	1,725
	57,96
	19
	78
	0,034
	0,034
	1,33
	1,33
	1,47
	1,47
	1,359
	1,359

	El Salvador
	284777
	17,909
	5,58
	3
	79
	0,017
	0,015
	1,67
	1,46
	2,86
	2,49
	1,912
	2,198

	Spain
	16033000
	2,445
	40,90
	7
	57
	0,056
	0,068
	1,90
	2,30
	3,24
	3,93
	2,165
	2,625

	Finland
	2864000
	1,781
	56,16
	7
	90
	0,011
	0,010
	1,92
	1,73
	2,62
	2,36
	2,057
	1,854

	France
	33500000
	1,734
	57,66
	9
	100
	0,020
	0,018
	2,01
	1,83
	2,46
	2,24
	2,100
	1,910

	Greece
	5163000
	2,034
	49,17
	8
	37
	0,045
	0,051
	1,57
	1,77
	2,24
	2,53
	1,700
	1,920

	Netherlands
	8622000
	1,740
	57,48
	10
	100
	0,039
	0,037
	1,40
	1,33
	1,71
	1,62
	1,460
	1,380

	Hong Kong
	3500000
	1,714
	58,33
	18
	100
	
	
	0,45
	0,45
	0,45
	0,45
	0,454
	0,451

	Indonesia
	3290900
	58,738
	1,70
	10
	93
	0,002
	0,009
	
	
	
	
	
	

	Ireland
	1310000
	2,748
	36,39
	7
	79
	0,021
	0,023
	1,20
	1,35
	1,82
	2,04
	1,320
	1,480

	Italy
	25364000
	2,246
	44,51
	2
	77
	0,020
	0,021
	2,23
	2,41
	3,04
	3,27
	2,390
	2,580

	Japan
	61000000
	2,049
	48,80
	15
	90
	0,025
	0,021
	2,15
	1,80
	3,27
	2,74
	2,373
	1,987

	Luxembourg
	279736
	1,515
	66,02
	7
	100
	0,044
	0,053
	1,74
	2,11
	1,74
	2,11
	1,740
	2,110

	Malaysia
	3332000
	6,032
	16,58
	14
	95
	0,017
	0,000
	
	
	
	
	
	

	Mexico
	8800000
	10,435
	9,58
	9
	88
	0,040
	0,044
	2,60
	2,83
	2,60
	2,83
	2,600
	2,830

	Norway
	2431000
	1,810
	55,25
	3
	82
	0,041
	0,034
	1,68
	1,37
	2,02
	1,64
	1,750
	1,420

	New Zealand
	1719000
	2,094
	47,75
	12
	99
	
	
	2,35
	1,64
	2,35
	1,64
	2,350
	1,640

	Peru
	1508709
	15,812
	6,32
	8
	77
	0,029
	0,027
	2,90
	2,67
	2,90
	2,67
	2,900
	2,670

	Portugal
	3584000
	2,762
	36,20
	10
	70
	0,033
	0,039
	
	
	
	
	
	

	United Kingdom
	31351000
	1,850
	54,05
	18
	98
	0,057
	0,052
	0,85
	0,77
	1,29
	1,17
	0,937
	0,852

	Sweden
	6129000
	1,436
	69,65
	6
	91
	0,036
	0,029
	1,70
	1,40
	2,11
	1,73
	1,784
	1,467

	Switzerland
	4410000
	1,678
	59,59
	8
	75
	0,042
	0,030
	2,55
	1,82
	3,28
	2,35
	2,695
	1,929

	Average
	9108271
	6,022
	43,13
	11
	78
	0,035
	0,034
	1,754
	1,676
	2,038
	1,914
	1,987
	2,032

	Medium
	4228500
	2,041
	48,99
	9
	78
	0,034
	0,034
	1,895
	1,763
	2,081
	1,995
	1,927
	1,887

	Maximum
	61000000
	58,738
	82,50
	19
	100
	0,097
	0,118
	4,735
	3,518
	5,471
	3,926
	4,851
	8,587

	Minimum
	279736
	1,212
	1,70
	2
	37
	0,002
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000
	0,000

	Standard Deviation
	12019847
	10,372
	22,99
	5
	16
	0,019
	0,022
	0,955
	0,843
	1,180
	1,049
	1,015
	1,457


Extension 5

Graphic 1

Relation between Interconnection Charge and GDP per capita



Graphic 2

Relation between Interconnection Charge and Penetration Level


Graphic 3

Relation between Interconnection Charge and Urbanization Degree


Graphic 4

Relation between Interconnection Charge and Population Density


Graphic 5

Relation between Interconnection Charge and Local Call Rate


Graphic 6

Relation between Interconnection Charge and Digitalization Level


Exhibit 6
	Call termination Charges in the Fixed Network

	In current US$ cents per minute

	
	
	
	
	

	Country
	Operator
	5 km.
	20 km.
	50 km.
	200 km.
	Average

	
	(weight)
	(50%)
	(30%)
	(15%)
	(5%)
	

	A. Total of countries
	
	
	
	
	
	

	Austria
	PTA
	2,00
	2,00
	2,00
	2,07
	2,00

	Belgium
	Belgacom
	2,02
	2,38
	2,81
	2,98
	2,30

	Canada*36
	Average
	1,80
	1,83
	1,83
	1,83
	1,82

	Canada
	Bell Canada
	1,09
	1,12
	1,12
	1,12
	1,11

	Canada
	BC TEL
	2,34
	2,39
	2,39
	2,39
	2,36

	Canada
	Telis
	2,67
	2,70
	2,70
	2,70
	2,68

	Chile
	CTC
	1,78
	1,78
	1,78
	1,78
	1,78

	Denmark
	TeleDenmark
	1,87
	2,08
	2,28
	2,36
	2,02

	Finland
	Sonera
	1,86
	2,01
	2,33
	3,48
	2,06

	France
	France Telecom
	1,97
	2,07
	2,32
	2,87
	2,10

	Germany
	Deutsche Telekom
	1,11
	1,68
	1,98
	2,45
	1,48

	China
	Hong Kong
	0,45
	0,45
	n/a
	n/a
	0,45

	Ireland
	Telecom Eireann
	1,04
	1,47
	1,71
	2,15
	1,32

	Italy
	Telecom Italy
	2,18
	2,33
	2,73
	3,95
	2,39

	Japan
	NTT
	1,78
	2,76
	3,33
	3,10
	2,37

	Mexico
	Telmex
	2,60
	2,60
	2,60
	2,60
	2,60

	Netherlands
	KPN
	1,38
	1,43
	1,71
	1,71
	1,46

	Norway
	Telenor
	1,66
	1,71
	1,95
	2,22
	1,75

	Spain
	Telefonica
	1,65
	2,31
	3,00
	3,94
	2,17

	Sweden
	Telia
	1,68
	1,74
	2,03
	2,33
	1,78

	Switzerland
	Swisscom
	2,45
	2,72
	3,26
	3,35
	2,69

	United Kingdom
	BT
	0,83
	0,89
	1,22
	1,49
	0,94

	USA*
	Average
	1,53
	1,56
	1,62
	1,93
	1,57

	USA
	Nevade Bell
	1,38
	1,40
	1,43
	1,59
	1,40

	USA
	Bell Atlantic
	1,32
	1,35
	1,40
	1,68
	1,36

	USA
	Nynex (Mass)
	1,88
	1,92
	1,98
	2,28
	1,93

	USA
	Nynex (NY)
	1,88
	1,92
	1,98
	2,28
	1,93

	USA
	Cincinnati Bell
	1,14
	1,23
	1,42
	2,35
	1,27

	USA
	Ameritech
	0,86
	0,89
	0,95
	1,24
	0,90

	
	Average
	1,66
	1,82
	2,07
	2,36
	1,80

	
	Median
	1,73
	1,83
	1,98
	2,33
	1,83

	% Average / % Distance
	
	3,15%
	9,11%
	4,80%
	5,16%

	% Average /  Distance
	
	0,63%
	0,46%
	0,10%
	0,30%

	
	
	
	
	
	
	

	B. Non-Latin American Most Competitive Countries (Group I)
	
	
	
	

	China
	Hong Kong
	0,45
	0,45
	n/a
	n/a
	0,45

	United Kingdom
	BT
	0,83
	0,89
	1,22
	1,49
	0,94


	USA*
	Average
	1,53
	1,56
	1,62
	1,93
	1,57

	
	Average
	0,94
	0,97
	1,42
	1,71
	0,99

	
	
	
	
	
	
	

	C. Latin American Countries (Group II)
	
	
	
	
	

	Chile
	CTC
	1,78
	1,78
	1,78
	1,78
	1,78

	Mexico
	Telmex
	2,60
	2,60
	2,60
	2,60
	2,60

	
	Average
	2,19
	2,19
	2,19
	2,19
	2,19

	
	
	
	
	
	
	

	F. Nominal protection degree 
	
	
	
	
	

	Peru
	Telefonica
	2,90
	2,90
	2,90
	2,90
	2,90

	
	
	
	
	
	
	

	Protection degree regarding Group I
	210%
	200%
	104%
	70%
	113%

	Protection degree regarding Group II
	32%
	32%
	32%
	32%
	32%


	Call termination Charges in the Fixed Network

	In parity US$ cents per minute

	
	
	
	
	
	

	Country
	Operator
	5 km.
	20 km.
	50 km.
	200 km.
	Average

	
	(weigh)
	(50%)
	(30%)
	(15%)
	(5%)
	

	A. Total of countries
	
	
	
	
	
	

	Austria
	PTA
	1,84
	1,84
	1,84
	1,90
	1,84

	Belgium
	Belgacom
	1,99
	2,34
	2,77
	2,94
	2,26

	Canada*
	Average
	2,33
	2,38
	2,38
	2,38
	2,36

	Canada
	Bell Canada
	1,42
	1,46
	1,46
	1,46
	1,44

	Canada
	BC TEL
	3,03
	3,10
	3,10
	3,10
	3,07

	Canada
	Telis
	3,46
	3,50
	3,50
	3,50
	3,48

	Chile
	CTC
	1,92
	1,92
	1,92
	1,92
	1,92

	Denmark
	TeleDenmark
	1,48
	1,64
	1,80
	1,87
	1,60

	Finland
	Sonera
	1,68
	1,81
	2,10
	3,13
	1,85

	France
	France Telecom
	1,79
	1,89
	2,12
	2,61
	1,91

	Germany
	Deutsche Telekom
	0,99
	1,50
	1,77
	2,19
	1,32

	China
	Hong Kong
	0,45
	0,45
	n/a
	n/a
	0,45

	Ireland
	Telecom Eireann
	1,06
	1,51
	1,75
	2,19
	1,35

	Italy
	Telecom Italy
	2,35
	2,51
	2,95
	4,26
	2,58

	Japan
	NTT
	1,49
	2,31
	2,79
	2,60
	1,99

	Mexico
	Telmex
	2,78
	2,78
	2,78
	2,78
	2,78

	Netherlands
	KPN
	1,31
	1,35
	1,62
	1,62
	1,38

	Norway
	Telenor
	1,35
	1,40
	1,59
	1,80
	1,42

	Spain
	Telefonica
	2,00
	2,80
	3,64
	4,78
	2,62

	Sweden
	Telia
	1,38
	1,43
	1,67
	1,92
	1,47

	Switzerland
	Swisscom
	1,75
	1,94
	2,33
	2,40
	1,93

	United Kingdom
	BT
	0,75
	0,81
	1,11
	1,35
	0,85

	USA*
	Average
	1,53
	1,56
	1,62
	1,93
	1,57

	USA
	Nevade Bell
	1,38
	1,40
	1,43
	1,59
	1,40

	USA
	Bell Atlantic
	1,32
	1,35
	1,40
	1,68
	1,36

	USA
	Nynex (Mass)
	1,88
	1,92
	1,98
	2,28
	1,93

	USA
	Nynex (NY)
	1,88
	1,92
	1,98
	2,28
	1,93

	USA
	Cincinnati Bell
	1,14
	1,23
	1,42
	2,35
	1,27

	USA
	Ameritech
	0,86
	0,89
	0,95
	1,24
	0,90

	
	Average
	1,61
	1,81
	2,13
	2,45
	1,79

	
	Median
	1,60
	1,82
	1,92
	2,19
	1,75

	
	% Average / % Distance
	4,11%
	11,95%
	4,96%
	6,24%

	
	% Average /  Distance
	0,82%
	0,60%
	0,10%
	0,37%

	
	
	
	
	
	
	

	B. Non-Latin American Most Competitive Countries (Group I)
	
	
	
	

	China
	Hong Kong
	0,45
	0,45
	n/a
	n/a
	0,45

	United Kingdom
	BT
	0,75
	0,81
	1,11
	1,35
	0,85


	USA*
	Average
	1,53
	1,56
	1,62
	1,93
	1,57

	
	Average
	0,91
	0,94
	1,37
	1,64
	0,96

	
	
	
	
	
	
	

	C. Latin American Countries (Group II)
	
	
	
	
	

	Chile
	CTC
	1,92
	1,92
	1,92
	1,92
	1,92

	Mexico
	Telmex
	2,78
	2,78
	2,78
	2,78
	2,78

	
	Average
	2,35
	2,35
	2,35
	2,35
	2,35

	
	
	
	
	
	
	

	F. Nominal protection degree
	
	
	
	
	

	Peru
	Telefonica
	2,67
	2,67
	2,67
	2,67
	2,67

	
	
	
	
	
	
	

	Protection degree regarding Group I
	194%
	184%
	95%
	62%
	103%

	Protection degree regarding Group II
	14%
	14%
	14%
	14%
	14%
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� Supreme Decree No 0-20-98-MTC, 8-4-98.


� OSIPTEL hired the consulting company Strategic Policy Research for carrying out the corresponding study, which called “Análisis Economico de la Politica de Cargos de Interconexion” (Economic Analysis of Interconnection Charges Policy). 


� Board of Directors’ Resolution No 018-98-CD/OSIPTEL, 10-5-98.


� Sources for determining interconnection charges.


� Ovum (1998), European Economic Community (1998), Jamison (1998).


� The weighted averages are: local (5%), simple tandem (75%) and double tandem (20%). These were calculated by averaging the weighted averages of the interconnection charges’ components that OVUM assigns to the countries it analyses.


� Annex 6 shows the information of interconnection charges per distance range, under OVUM’s classification.


� The selection of the three countries with lower charges in each group, which we will also call “the best practice”, is a criterion adopted by the European Community, which recommends its member countries to adopt such criterion, especially when cost methodologies have not been developed. In this case, we adopt such criterion for our sample of non-Latin American (Group I) and Latin American countries (Group II), respectively. In the following section and in Exhibit 2, the EEC’s “best practice” recommendation is described in detail.


� It is important to highlight that three of the countries that were carefully analyzed for determining the US$ 2,9 cents amount last October were Chile, Mexico and Colombia, whose interconnection charges averaged a value that was very close to US$ 2,9 cents.


� In its simplest version, the purchasing power parity theory applied to the exchange rate establishes that a country’s par exchange rate results from the comparison of the country’s price level with the international price level. Annex 1 shows more information on the types of market and par exchange rates. 


� For countries with *, the weighted average with the  number of lines in service of each operator have been calculated.


� The methodology used by the EEC is summarized in Exhibit 2. 


� The charge recommendation is expressed in ranges in order to adjust possible differences among countries depending on demographic or economic factors. 


� OVUM (1998c), p. 11.


� OVUM (1998a), p. 164.


� A similar discussion is included in the Beard-Kaserman and Mayo (1998) work in the discussion on resale advantages in promoting competition in the local telephone service.


� See Beard-Kaserman and Mayo (1998).


�  OVUM (1998ª) devotes a detailed chapter to interconnection issues in “countries with low tele-density”, which should be those with a telephone penetration lower than 25 lines per each 100 inhabitants.  See its Chapter G, p. 161-180.


19 Chou J. And Brock G. (1998).


20 The database used in this econometric exercise appears in Exhibit 4.


21 However, we are conscious that there could be endogenity elements between some of the variables at the right side.


23 For example, OVUM as well as the EEC recorded reductions of interconnection charges in most the countries.  Thus, the EEC recorded a reduction of 8% in the last year (see Exhibit 2).  





24 However, in practice, charges can also differ depending on the time of the day, regional differences, etc.


25 In those countries where there is initial charge for calling, the methodology used for estimating the charge per minute of communication is the following: Average Charge per minute = ( c / 2.5 )  +  t, where c is the initial charge, t is the charge per minute.





26 For those countries in which port charges are included (Belgium, Denmark, Finland, France, Italy, Mexico, Holland, Norway, Sweden), OVUM allows distinguishing among such charges and those resulting from their addition to the call termination charge. In our comparison of countries, we do not include port or circuit charges.





27 The port and circuits average cost per minute is calculated as follows: Port’s Average Cost = (Monthly Income * 12)  /  1' 800, 000 minutes. 





28 The parity exchange rates that OVUM uses for the countries corresponding to those estimated by the OECD and the World Bank.


29 Without explanation, OVUM simply assigns a 40% weight to the market exchange rate and other 60% to the parity exchange rate in order to find what it calls “compound” exchange rate.  See OVUM (1998b), p.6.


30 However, we understand that the World Bank had to choose a same base year (1997) for formulating its development indicators for all the countries in the world, instead of doing individual cases for each country or region.


31 However, in the practice, the charges can also be differentiated in charges depending on the time of the day, regional differences, etc.


32 This is documented by OVUM for example (1998). Ovum Interconnect: Quarterly Update. July 1998, p.21.


33 If these values are adjusted to the Peruvian reality, factors like the greatest capital cost, the impositive difference, etc. should be considered.  In another of OSIPTEL Study’s, it was estimated that in order to adjust the interconnection costs of developed countries to Peru it was necessary increasing them in 33%.  If this factor is applied to the EEC values, it would result that the interconnection charge in Peru should be between U.S.$ 1,1 and 2,1 cents.


34 Calculated as the population ratio, total area.


35 Lines in service.


36 For calculating the average only the weigh averages per number of subscribers in the countries, and not each operator, are taken into account. 
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