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�Impact of the Changing International Telecommunications Environment

Case Studies

The ITU Council proposed that a series of neutral and objective case studies be carried out illustrating the conditions under which developing countries could implement cost-oriented accounting rates. The purpose of the proposed case studies would be to consider some of the developing countries likely to be the most vulnerable to changes in the international accounting rate system, to examine likely scenarios and to evaluate possible responses, both at the policy-making and commercial levels.

The case studies on the following countries have been completed by the respective consultants:

Bahamas �David N. Townsend & Associates, USA ��Colombia �David N. Townsend & Associates, USA ��India �Phillips Tarifica Ltd. ,UK, in association with the Indian Institute of Management, India��Lesotho �Clifford Chance/Booz Allen & Hamilton, UK ��Mauritania �Ingenieurs Conseil et Economistes Associes (ICEA), France ��Samoa �Bill Withers, ITU Regional Office, Thailand ��Senegal �Ingenieurs Conseil et Economistes Associes (ICEA), France ��Sri Lanka �Antelope Consulting, UK/Finland ��Uganda �Clifford Chance/Booz Allen & Hamilton, UK ��While the focus of the case studies is on the impact of alternative scenarios, cost estimates are crucial in assessing this impact. Given the consensus on cost-orientation of settlement rates, cost estimates will, in fact, define the parameters of the scenarios. An important constraint to cost orientation of settlement rates is the extent of cross-subsidy across telecommunication services and the speed with which the cross-subsidy can be reduced or eliminated. This summary report on the case studies is, therefore, organized as follows. Section 1 presents a conceptual framework for measuring the impact of alternative scenarios. Section 2 presents cost methodologies and cost estimates of the case studies. The FCC Tariffed Component Price (TCP) methodology is also presented and reviewed. Section 3 presents estimates from two case studies of the extent of cross-subsidy across telecommunication services. Finally, Section 4 presents a broad summary of the impact of alternative scenarios including the effect of call-back. Summaries of the case studies, which provide more details on these aspects, are available separately.

1.0	Measuring the impact of alternative scenarios

The impact of changes in the international accounting system can be measured at three levels:

•	net settlement payments

•	revenue from international services

•	contribution from international services

Each level represents a broader measure than the one preceding it. For example, revenue from international services includes net settlement payments as well as billings from international �outgoing calls. Similarly, the contribution from international services will be the revenue from international services less the cost of originating and terminating international traffic. 

The total contribution of international traffic can be expressed in the following form:

� EMBED Equation.2  ���

where:

� EMBED Equation.2  ���

The first term is the contribution of incoming minutes after taking account of the cost of terminating incoming traffic. The second term is the contribution from outgoing minutes after subtracting both the settlement rate and the cost of originating outgoing traffic. The cost of origination may be more than the cost of termination because of marketing costs and costs of bad debt which are relevant for origination of outgoing traffic but not for termination of incoming traffic. Different settlement rates have been shown for incoming and outgoing traffic. So far they have been equal, given the normal practice of a 50:50 division of accounting rates. 

Assuming the 50:50 division of accounting rates and equal cost of origination and termination, the total contribution can be expressed as:

� EMBED Equation.2  ���

where:

� EMBED Equation.2  ���

Now the first term is the net settlement receipt, the second term is the billing for outgoing traffic and the third term is the cost of originating and terminating traffic. Therefore, the net settlement payment is only one component of the total contribution of international traffic. If none of the other variables change as a result of the change in settlement rates then there would be a 1:1 impact of the change in settlement rates on the contribution from international traffic. Thus if the settlement rate were to decrease by 10% there would also be a 10% decrease in contribution from international traffic. In practice, changes in settlement rates are likely to change some of the other variables as well. 

This model may be used to derive some generalized conclusions about the impact of various proposals for reforming the accounting rate system.

2.0	Cost of terminating international traffic

In the framework presented above, the cost of terminating and originating international traffic is an important component of the contribution from international traffic. This cost estimate is also important for negotiating and determining a cost-based settlement or termination rate.

�ITU-T D.140 provides certain guidelines for determining the cost of originating and terminating international traffic. The recommendation classifies network elements used to provide international telephone services as:

•	International transmission facilities

These facilities consist of international terrestrial transmission or international submarine cables, or international satellite transmission or a combination of these. It includes links between earth stations or cable landing stations and the international switching facilities

•	International switching facilities

These facilities consist of international switching centres and their associated transmission and signalling equipment

•	National extension

This consists of national exchanges, national transmission facilities and, if appropriate and identified under a bilateral or multilateral agreement, the local loop.

The related costs are those identified in accordance with generally accepted accounting practices and are divided into: 

Direct costs:

•	investment costs, i.e. depreciation, interest expenses on loans and a reasonable return on equity

•	operation and maintenance costs

•	rental and lease costs of telecommunications facilities including direct transit leasing costs where applicable

•	switched transit costs where applicable

•	cost of access to national or local networks, if applicable

•	directly attributable research and development costs.

Indirect or common costs (i.e., costs that cannot be solely attributed to the international telephone service and thus must be allocated.): 

•	general administration (e.g. head office expenses, overheads, training, etc.)

•	management systems (e.g. accounting systems)

•	other research and development

•	appropriate taxes (or equivalent).

Other costs may qualify for inclusion by bilateral agreement.

2.1	FCC Costing

The recent FCC Report and Order on International Settlement Rates (Released August 18 1997) represents one attempt to implement the ITU-D.140 Recommendations for a group of 65 countries. In determining the benchmark rates the FCC would ideally like to use a methodology called the total service long run incremental cost (TSLRIC). A version of this methodology, called the total element long run incremental cost (TELRIC), has been adopted by the FCC as the basis for pricing interconnection and unbundled elements. The methodology is discussed in detail in, The First Report and Order in the Matter of Implementation of the Local Competition Provisions in the Telecommunications Act of 1996: Interconnection between Local Exchange Carriers and �Commercial Mobile Radio Service Providers. However, in the absence of detailed data it has adopted the method recommended by the ITU Recommendation D.140.

The FCC study calculates the "price" for the three network elements that are used to provide IMTS - international transmission facilities; international switching facilities; and national extension (domestic transport and termination).

The cost of international transmission facilities has been estimated on the basis of the rates charged by telephone administration for dedicated private line service. The monthly private line rates have been converted to a charge per minute by assuming that 120 equivalent voice grade circuits can be derived from a 2.048 Mbps half-channel and each voice grade circuit has a usage level of 8,000 minutes per month. Different number of voice grade channels are assumed for circuits with different bandwidth. For example, in the case of India for a 2.048 Mbps half channel the monthly tariff is taken as US$77,328. With the above assumptions the cost works out to US$77,328/(120*8,000)=8.1 US cents per minute approximately. The corresponding figure for other countries ranges from 2.4US cents(United Kingdom) to 25.5US cents(Kenya) per minute.

For the cost of international switching facilities, the study uses the rates used by Tariff Group for Europe and the Mediterranean Basin (TEUREM) countries for telephone settlements among them. The rates are based on the level of digitization capability. The accounting rate share declines as the digitization capability rises to reflect the greater efficiency of digital equipment. The FCC study assumes that telephone administrations providing service in developing countries are more likely to have telecommunications networks that are less technologically advanced and, therefore have lower levels of digital equipment than those in developed countries. Accordingly, TEUREM's highest accounting rate share for the international exchange component is used for the least developed countries; the lowest figure for the most developed countries; and the middle figure for all other countries.

International switching costs by category of development

�PRIVATE ��Digitization category�Rate share (cents)�FCC category�� 0-30%�	4.8�low income �� 31-60%�	3.4�lower and upper middle income�� 61-100%�	1.9�high income��Source: FCC NPRM 96-484 (Released December 19 1996)

The national extension element includes that part of the national exchanges, national transmission facilities, and the local loop that is used to terminate international telephone services. The manner in which the cost of this component is calculated for India is described on page 14 of the report:

	India has a complicated tariff rate schedule for service within the country and international service from the US is more widely distributed throughout the country than is the case with Argentina. ... In addition, there are four international gateway switches that serve the entire country. This last factor means that, in order to estimate India's national extension TCP, it is necessary to locate each city calling code in relation to the nearest gateway switch. The seven mileage rate bands for domestic service in India are plotted around each international gateway switch and the appropriate city calling code is assigned to the proper rate band based on the distance from the nearest gateway switch. The percentage of tariff in each rate band is determined by combining the appropriate city code and international gateway switch. International traffic from the US is grouped by the seven mileage rate bands with time-of-day weighted prices. The results range from 2 US cents per minute to 78.9 US cents per minute. Finally, the weighted average rates for each mileage band are weighted by the percentage of US traffic terminating in the rate band. The result is an estimated national extension TCP for India of 18.3 cents.

�The three component rates are added to arrive at the settlement rate benchmarks.

According to the FCC, the benchmark settlement rates will enable carriers to recover more than their incremental cost of terminating international traffic. This is because some of the tariffs used in the calculations are retail rates and include costs such as marketing and commercial expenses, allowances for overhead expenses and uncollectable revenues which are not required for operating and maintaining the facilities used for international service. Moreover, the tariffs are also affected by inefficiencies, monopoly positions and cross subsidies. Many countries have rate structures that use high international or domestic long-distance charges to offset below-cost local service fees.

The FCC proposes an alternative to using the country specific TCP as the benchmark settlement rate. They would prefer to categorise countries by level of economic development and to establish separate benchmark ranges for each category. The upper end of the benchmark range is the simple average of the TCP in each economic development category. The lower end of the range is to be based on incremental costs as they become available. Based on AT&T's estimate of 7.5 US cents per minute for "average network cost" for termination of inbound international calls, the FCC believes that the incremental cost will be in the range of 6-9 US cents per minute. The alternative of using the same benchmark range for countries in a particular category is preferred because, "Using the average of the TCP for an economic development category ... mitigates the effect of carrier's inefficient pricing structure on our benchmark calculations by averaging the most inefficient rates with those that are less inefficient."

2.2	Problems with FCC methodology

It is important to recognise that the FCC method is not a costing method, especially for the international transmission and the national extension components, since these are based on tariffs rather than costs.

In the case of the international transmission components the main problem is with respect to the assumptions regarding the number of voice grade circuits per half channel and the number of minutes of usage for each voice grade circuit. These assumptions are not based on actual usage or cost data but on US carrier experience.

For the cost of international switching facilities questions have been raised with respect to the use of European data in TEUREM charges for developing countries.

The cost of national extension is perhaps the major source of problem. In this case the main problem is the subsidization of local rates by long-distance and international rates. In most developing countries international traffic tends to be concentrated in a few large cities where the international gateways are also likely to be located. In these cases the FCC methodology would end up using the local rates as national extension cost for a large portion of the traffic. This would tend to underestimate the national extension component of the cost. The problem is exacerbated in those countries which do not have a per-minute charge for local or national calls. This is the case with Kuwait, Barbados and Hong Kong (out of the list of FCC countries) which, as a result, end up with a zero cost of national extension. A similar problem also arises in the case of those countries which have per-minute charges for national long-distance but not for local calls.

There are problems in using the average TCP in each development category as the benchmark for all countries in that country. Even if costs may be related to the level of development it is unlikely that tariffs, which form the basis of the FCC estimates, will have any definite relationship with levels of development. This is borne out by the fact that the variation in TCPs among countries in the same development category is as large as the variation across all categories. If TCPs were �related to the level of development, one would expect to observe lower variation among countries in the same category as compared to the variation across all countries. As noted in the Direction of Traffic: Chapter 2: The cost of international calls, "The explanation for differing costs lies more in the operational cost structure - staff expenses, depreciation schedules and accounting systems - than in external factors such as income level or network size."

2.3	Case study cost estimates

In general, the consultants have not been able to obtain adequate cost data broken down according to the different network facilities. In many cases the dominant operator is still functioning as a government department or has been only recently corporatized/privatized. The accounting systems of these organizations are not geared to producing the kind of information required for the cost estimates. In producing cost estimates the consultants have, therefore, made significant assumptions, especially with respect to allocation of costs. In some of the countries, the newly appointed regulatory agencies have initiated a process of cost estimation as a part of a broader tariff re-balancing exercise. 

In all cases where FCC estimates are available, these are lower than estimates worked out by the consultants.

India

In the case of India, the Department of Telecommunication (DoT) provides domestic fixed line service and a government company, Videsh Sanchar Nigam Limited (VSNL), provides the international transmission and switching facilities. VSNL needs to interconnect with DoT for the national extension component. 

The FCC has worked out the following Tariffed Component Prices for India.

	Tariffed Component Prices (TCP) for India

�PRIVATE ��Component�Rate (US cents)��International Transmission� 	8.1��International Switching� 	4.8��National Extension�	18.3��Total�	31.2��Source: FCC NPRM 96-484 (Released December 19 1996)

Since the DoT is a government department its accounts are not amenable to a cost analysis of the ITU D.140 type. However, given the corporate nature of VSNL the total cost of international switching and transmission can be worked out with some precision, largely using published financial reports. This cost works out to approximately 20 cents. The FCC cost estimate for India for these two elements is about 13 cents. There is no estimate of the national extension element.

Uganda

The Uganda Posts and Telecommunications Corporation(UPTC), the monopoly provider of international telephone services and dominant provider of domestic telecom services, has no cost accounting system that would allow ready analysis of the true cost of network elements, services, and call termination and transmission. Over the course of the last two years UPTC has participated �in a working and study group organized by the Pan African Telecommunication Union (PATU). The PATU group commissioned a study of international calling, focusing on the "… average annual costs per circuit, per minute, for telephone and also telex traffic." The study utilized a questionnaire distributed to Uganda, Kenya, Zimbabwe, Zambia and Ethiopia. The study itself is not obtainable in Uganda, but the completed questionnaire for the country is available. It may be possible to derive some indicative costs per minute for at least the satellite/international gateway/external links portion, using data from this questionnaire. Unfortunately, the questionnaire does not state what amortization period is used, only that the costs are annualized to one year. Two different numbers for allocable satellite minutes are used, one estimated from the questionnaire and one actual figure from UPTC printouts. 

The result is an estimated cost for the satellite links/earth station portion of the costs of about 17 to 21 US cents per minute. 

The international switching element of Uganda's international services components was not separately addressed in the PATU study. The FCC Tariff Component Price (TCP) for this component for Uganda, a low income country, would have been 4.8 cents. The national extension element has been estimated by Uganda, in its response to the PATU study, as 60 cents, though the methodology by which this figure was obtained is not known. The total component cost (taking the lowest estimate of international links) on the basis set out above would yield a figure of 80 cents, approximately.

Uganda was not included in the FCC TCP work undertaken for the purpose of determining benchmark settlement rates. However, the FCC estimated the TCP for Kenya at 42 cents. The Uganda total international component price is significantly higher than the total for Kenya.

Lesotho

Lesotho Telecommunication Corporation (LTC) is the monopoly provider of basic services - domestic and international. LTC has no accounting system that would allow ready analysis of the actual cost of international transmission, switching and national transmission. LTC provided some data on costs attributable to international telephony. While these data are not detailed enough to do a rigorous cost allocation, an indicative allocation is attempted. Costs are allocated to one of four categories: costs related to external links to the Republic of South Africa (through which flows traffic not only to South Africa but also the Southern Africa Development Community (SADC) countries); costs related to external links via satellite; costs of the national extension related to originating or terminating traffic flows through the RSA links; or costs of the national extension that are related to satellite traffic. The external links cost includes the cost of international switching. The split between RSA and satellite traffic is calculated as 91.2% to 8.8% respectively, based on the total traffic split between the two streams.



US cents per Minute�Allocation to RSA Links�Allocation to Satellite Links��External Links Costs�2.7�16.5��National Extension�22.0�22.0��Total �24.7�38.5��Lesotho was not included in the FCC Tariff Component Pricing (TCP) study. However, the Lesotho estimate of 38.5US cents is below the FCC estimate of 42US cents for Kenya.

�Colombia

The FCC has worked out the tariffed component prices for Colombia as shown below. Alongside are estimates reworked by the Comisión de Regulación de Telecomunicaciones de Colombia (CRT) using "true values" as inputs. The assumptions used in reworking the costs are given below.



Cents per Minute�FCC estimates�Re-worked estimates��International transmission� 5.1�12.5��International Switching� 4.8� 4.8��National extension� 8.6�17.0��Total�18.5�34.3��The CRT has developed a methodology called the CRT Average cost reference (Costo Medio de Referencia (CMRef)) to allow the calculation of an average cost to be used as a base for determining local tariffs for basic telephone service. The CMRef methodology incorporates both present costs and future average incremental costs of development. It also incorporates forward-looking economic efficiency and carrier productivity variables. Although CMRef was originally designed for determining tariffs for basic service, it is useful as a basis for evaluating the costs of international long-distance service.

The first step in this method is to calculate Telecom's average cost per minute (= international + national components) using the results of Telecom's CMRef costs for international service, as determined by the CRT. The effective access charge paid to local operators, and implicitly paid by Telecom to its own local operations, is then added on to represent the cost of the local segment. The total cost per minute works out to 44 US cents

Both the above method and the correction to the FCC methodology depend upon aggregate data from Telecom for its national operating costs. However, the cost of national long-distance service (17 US cents per minute in the previous calculation) does not distinguish between terminating international traffic in transit, and wholly domestic national traffic. The latter is likely to make proportionately greater use of the national trunk network. Therefore. this cost is probably high for international service,.

On the other hand, the equivalent local access charge of C$25 (about 2 US cents) is acknowledged by CRT to be low, and will increase substantially in the near future. In addition, CRT policy imposes a Universal Service fee of 5% of gross revenues on all operators, which in Telecom's case is a cost that cannot be avoided, and should legitimately be included in international service costs.

On the basis of the above cost analysis it can be assumed that incremental international service costs are no less than about 25 US cents per minute, and this cost would rise to about 35 US cents to 40 US cents per minute, when including a proportionate allocation of common costs, and the universal service and access charge obligations. 

Bahamas

The Bahamas Telecommunications Corporation (BaTelCo) holds a monopoly of basic domestic and international telephone services, as well as cellular telephony.

The FCC has estimated the following Tariffed Components Price for the Bahamas.

�

�Cents per minute��International transmission�5.2��International switching�1.9��National extension�12.8��Total�� =SUM(ABOVE) �19.9���In the case of the Bahamas, the FCC would apply the combined average cost for "high income" countries (i.e., equivalent to France, Canada, Switzerland, etc.) which is 15 US cents per minute.

David N. Townsend & Associates (DNTA) have devised an alternative proposal for addressing the national extension cost component of international settlements. The proposed approach would recognise three elements of the costs of transmitting international calls through the domestic network:

a)	Incremental national usage costs. This component is comparable to the treatment of costs for purely international switching and transmission facilities, basically following the ITU methodology. It assumes that each minute of use imposes the same incremental cost on the facilities that transport the call. Thus, the formula is to divide the total capital and operating costs of national trunks, tandem switches, and local switches by the combined total minutes of use throughout the network. This could be modified to apply separate local and trunk network costs

b)	Proportionate share of joint and common costs. This component addresses the capital and operating costs of jointly used facilities (principally the local loop) and common administrative and overhead expenses. All services share these functions, although their costs are fixed rather than usage-sensitive. The method first subtracts revenues from fixed monthly subscription charges from the total, recognising that these charges directly recover fixed costs. The remaining unrecovered joint and common costs are then divided by total minutes of use in the network to produce an equitable distribution of these costs across all usage services

c)	Contribution to infrastructure development. This component addresses the sources of investment financing for network development (as opposed to recurring capital costs associated with previous investments, which are included in the previous element). The objective is to identify forward-looking annual investment requirements, using some reasonable period and level of development. The model subtracts anticipated connection charge revenues from these costs, since connection charges directly pay for network growth, and then divides the remaining investment cost by total network minutes of use. This results in an equal degree of support for infrastructure development by all usage services.

Based upon these calculations, the incremental cost for both incoming and outgoing international traffic is some 26 US cents per minute. This figure includes no allocation of joint and common costs. If an equal proportion of joint and common costs (less monthly subscription revenues) is allocated to all minutes of use in the network, the combined international usage cost becomes 50 US cents per minute. The estimated annual allocation of forward-looking network investment costs �(less connection charge revenues) is another 20 US cents per minute, again assuming that all usage would equally contribute to such investments. This results in a cost of 70 US cents per minute.

Sri Lanka

Sri Lanka Telecommunications Limited (SLTL) has a monopoly over international telephone services until 2002. It is also the dominant provider of domestic fixed line telephone services. In August 1997 there was a sale of 35% shareholding to NTT, which also acquired management control.

The FCC's Tariffed Components Prices study did not cover Sri Lanka. An application of the FCC methodology to Sri Lanka yields the following result. 



Component�Cents per minute��International transmission�3.6��International switching�1.9��National extension�2.5��Total�� =SUM(ABOVE) �8�.0��The following assumptions have been made in the calculations:

•	International transmission: using the lowest available international leased circuit price (i.e. 2 Mbps satellite transmission to a Band A country with a 5-year commitment), and all other assumptions as made by the FCC (i.e. a 4:1 voice channel multiplication factor and 8,000 minutes a month transmitted per voice channel). This yields a per minute cost of Rs.1.08 or 1.8 cents. The corresponding figures for Band C countries, which includes the US, are exactly double, i.e., 3.6 US cents.

•	International switching: here the methodology simply gives a choice among three "cost bands" based on a country's GDP per head. The GDP per head is a proxy for the degree of network digitalization. The actual prevalence of digital switching has been used rather than that pointed to by the GDP per head. 

•	National extension: a rough current price per minute for domestic calls is in the region of 1 to 1.5 Rs (1.7 to 2.5 US cents) per minute.

As an alternative to the FCC methodology, a rough top-down cost apportionment is possible. The results are indicative of fully-allocated rather than incremental costs. On the basis of data provided by SLTL it appears that the international proportion of SLTL's capital base varies from time to time and according to the particular measure used. It seems however to be focused on the range 5% to 15%. Therefore, the specific running costs of the international operation can be estimated as a percentage in this range of SLTL's total operating costs. The remaining costs are presumed to be those of the domestic operation. International traffic must also bear its share of this (the national extension cost). Unfortunately, there are no comparable measures of international and domestic traffic and domestic charged minutes have to be estimated from various sources. Domestic calls, apart from a small minority of interconnected calls, both originate and terminate on SLTL's network, whereas international calls do either one or the other.

It is assumed that all costs are allocated to calls and no allowance is made for non-traffic sensitive costs or charges. Interest and government levy are added to operating costs as an indicator of cost of capital. The levy may be regarded as the Government's return on capital employed.

�Therefore, this estimation approach suggests a "best guess" cost for international traffic somewhere in the range 8 to 10 Rs per minute(13 to 17 cents). The estimates are based on figures that are themselves estimates. It is clear from the method that the input to which the result is most sensitive is the proportion of SLTL's costs which are international. The result varies almost proportionately. However, its value is unlikely to be greater than 20%. This implies a cost ceiling of around 20 Rs (33 cents) per minute.

Mauritania

Mauritania is not covered in the FCC study.

Cost estimates have been obtained for the international telephone service in Mauritania, using the fully distributed cost method and the method based on marginal costs. The fully distributed cost method allocates all the direct costs of the services, plus a proportion of shared fixed costs. The marginal cost method prices a service solely on the basis of the direct costs of that service, and fixed costs are covered by the subscription. It may therefore be considered that the fully distributed cost method tends to subsidise network access costs, which are borne by all the other services (local, long-distance, international).

The final accounts for the telecommunication function bears a significant share of the costs of structures common to posts and telecommunications. Nevertheless, since the telecommunication function is OPT's main activity, this share is probably close to the costs that would be incurred by an autonomous enterprise. The deficit on posts has therefore been disregarded for the purposes of the cost study.

Costs associated with the telecommunication sector were allocated directly to the services concerned, when such direct allocation was possible. Costs common to both sectors were evaluated and then attributed according to a distribution determined by the degree of utilization by the sector concerned (working unit). Similarly, appropriations for depreciation and common provisions were recalculated and allocated to the services concerned. In the absence of more precise analytical data (in particular for contributions to non�telecom depreciation), this distribution remains somewhat theoretical. For remuneration of equity capital, a rate of return of 10% on fixed assets, which can easily be allocated to the various telephone services, was used.

These data were used to determine the cost of international services, which are set out in the table below.

Cost of international services (per minute)

Components�Marginal cost�Distributed cost�Benchmark���UM�US$�UM�US$�US$��International transmission�25�0.18�33�0.24�0.10��International switching�6�0.04�8�0.06�0.05��National extension�31�0.22�41�0.30�0.08��Total cost�64�0.45�82�0.59�0.23��It should be noted that common post and telecommunication costs borne by the telecommunication sector augment the cost per international minute by US$ 0.03, which is marginal in comparison with other costs.

�The costs of the network components used in the provision of international telephone services lie (according to the network access cost subsidy rate used) between US$ 0.45 and US$ 0.59. This cost is far higher than that determined under the benchmark advocated by FCC for countries in the low-income category.

The difference between the costs calculated above and the FCC benchmark stem from both the transmission component (+80%) and the national extension (+175%). This difference is explained, for the first component, by the lack of economies of scale (two international earth stations for 113 circuits in service), while the high cost of the national extension is explained by the fact that subscribers are scattered far and wide throughout the territory and by the magnitude of national transmission investment (DOMSAT).

The cost of international transmission is similar to that of a country such as Kenya (cf. FCC benchmark); the cost of the national extension is similar to that of a country like Madagascar (small number of subscribers, extensive areas to be covered, DOMSAT national transmission system).

Senegal

Cost estimates have been obtained for the international telephone service in Senegal using, first, the fully distributed cost method and, second, the cost-based method (marginal costs). The fully distributed cost method allocates all the direct costs of the services plus a proportion of shared fixed costs. Conversely, the marginal cost method prices a service solely on the basis of the direct costs of that service, and fixed costs are covered by the subscription. It may therefore be considered that the fully distributed cost method tends to subsidise network access costs, which are borne by all the other services (local, long-distance, international). 

Very good information is available in Sonatel's analytical accounts for 1996. As a result, it is possible to allocate the costs directly attributable to the international telephone service on the basis of the three cost elements - international switching, international transmission and national extension. For remuneration of equity capital, it was decided (given Sonatel's very low level of debt, less than 10% of permanent capital) to charge a rate of return of 15% on fixed assets, which can easily be allocated to the various telephone services.

Indirect costs or shared costs were allocated to the different telephone services according to the respective proportion of traffic they each generate. In this respect, Sonatel supplied valuable traffic observation data, from which the following estimates were obtained:

•	breakdown of total telephone traffic in Senegal into incoming and outgoing international traffic, local traffic and long-distance traffic

•	distribution of incoming international traffic throughout the country

•	mean duration of local, long-distance and outgoing international calls.

Using the data from the analytical accounts for 1996, from which the items relating to non�telephone services (telex, telegraph) were subtracted, the following results were obtained:

•	under the marginal cost method, a cost per minute of 147.3 FCFA (US$ 0.28)

•	under the fully distributed cost method, a cost per minute of 178.4 FCFA (US$ 0.33).

In order to draw a parallel with the figures given by the FCC benchmark, these costs were broken down into the three components. Three types of results are presented, in which the degree to which network access is subsidized by the other services varies from 0% (marginal cost) to a 100% (fully distributed cost).

�International service costs according to level of subsidy (in US cents)

��International transmission�International switching�National extension�TCP�% of network access financing by other services���10�4�19�33�100%���10�4�16�31�50%���10�4�14�28�0%��Benchmark FCC�������Low income country�10�5�8�23���The costs of the network elements used in the provision of international telephone services vary (according to the rate of subsidy of network access costs taken) between 28 US cents and 33 US cents. The marginal cost calculated (disregarding indirect or shared costs, such as commercial, marketing and administrative expenses) is much higher than the FCC price cap. The main difference lies in the costs for the national extension. The costs of international switching and international transmission, on the other hand, seem to be correctly estimated by FCC. It is true that they tend to be independent of local conditions.

3.0	Estimates of cross subsidies

Most of the countries in the case studies are characterized by tariffs where local services are subsidized by national long-distance and international services. Two of the case studies - Mauritania and Senegal - present an analysis of the magnitude of the subsidies. It should be noted that settlement balance provides only 3.8% of income for Mauritania but 32% for Senegal. Therefore, even though in both cases international services subsidise local services, net international settlement balance plays a significant role only in the case of Senegal.

Mauritania

A first approximation of the current level of cross-subsidies between services may be obtained by comparing a breakdown of traffic with a breakdown of telephone income.

Comparison between telephone income and traffic figures - Mauritania

�% of total income�% of total traffic��Connection�		2.1���Subscription�		4.2���Billed traffic����	local�		7.5�		63.0��	long-distance�		29.0�		14.0��	outgoing international�		53.2�		10.0��	total billed traffic�		89.7�		87.0��International settlement balance�		3.8�		12.0��Total�			100.0�		100.0���Local traffic, which accounts for nearly 63% of the traffic handled, generates barely 7.5% of income (on account of the low price of local calls, recently set at 12 US cents per 7 minute period). International traffic accounts for over 57% of OPT's income, while representing around 22% of Mauritania's total traffic. On the basis of the costs estimated above, international service generates a surplus of the order of 46% of the income it generates. It is this surplus that constitutes the service's subsidy for other OPT products (local and long-distance service, network access).

Senegal

A first approximation of the current level of cross-subsidies between services may be obtained by comparing a breakdown of traffic with a breakdown of telephone income.

Comparison between telephone income and traffic figures - Senegal

�% of total income�% of total traffic��Connection�		1.4���Subscription�		6.5���Billed traffic����	local�		12.0�		59.8��	long-distance�		21.0�		25.6��	outgoing international�		27.1�		4.6��	total billed traffic�		60.1�		90.0��International settlement balance�		32.1�		10.0��Total�			100.0�		100.0��Local traffic, which accounts for nearly 60% of the traffic handled in Senegal, generates only 12% of income. International traffic accounts for barely 5% of Senegal's total traffic, yet brings in nearly 27% of Sonatel's income. Subscription fees account for only 6.5% of income, whereas Sonatel's fixed costs represent some 54% of total costs.

When current tariffs are compared with the marginal costs of services, the international service yields a surplus of 93 US cents per minute, which serves to subsidise both the local telephone service and network access costs. The current long-distance tariff is slightly below the corresponding marginal cost.

4.0	Impact of alternative scenarios

This section discusses the impact of alternative scenarios, as presented in the case studies, using the framework of Section 1. The case studies on Senegal, Mauritania, Bahamas and Colombia measure the impact of international services on contribution; the case studies on Lesotho, Uganda, Samoa, Sri Lanka and India measure the impact of international services on revenue. Their conclusions are, therefore, not exactly comparable. The actual numbers in these case studies are highly sensitive to a broad range of assumptions related to:

•	the relationship between collection rates and settlement rates

•	the elasticity of traffic - incoming and outgoing - to changes in collection rates

•	the cost of terminating and originating international traffic

�•	the incidence of call-back.

Given the uncertainties associated with the actual numbers, this section discusses only the broad implications of different scenarios.

4.1	FCC type decrease in settlement rate

The FCC proposal envisages decrease in settlement rates, while maintaining the "equal division of accounting rate" principle.

As already mentioned, a ceteris paribus decrease in settlement rates will lead to a decline in net contribution from international traffic. However, there are other effects which have to be considered before arriving at a conclusion about the net contribution.

First, a decrease in settlement rates can lead to a decline in collection rates with an accompanying increase in incoming and outgoing minutes. The greater the degree of competition for international traffic in the originating country, the more likely is it that decreases in settlement rates will be passed on as lower collection rates. The greater the elasticity of demand for international traffic, the greater will be the increase in international traffic for a given decrease in collection rates. However, the elasticity estimates used in the case studies are based on extremely sparse data and subject to significant margins of error.

The increase in international traffic is constrained by the extent to which the domestic network can keep up with the increase in traffic. Most of the countries covered by the case studies face domestic network constraints resulting in low call completion rates. For example, in the case of India inadequate capacity in the long-distance transmission network has resulted in low answer-to-seizure ratio i.e. the number of times a call is put through successfully as a percentage of the number of calls attempted. During 1995-96 this was 51.22% for outgoing calls but only 30.48% for incoming calls. Such networks may not be able to accommodate the increase in traffic accompanying a drastic reduction in settlement rates and collection rates.

Sri Lanka has a different constraint on the growth of outgoing minutes. International direct dialling (IDD) is not automatically accessible from ordinary lines in Sri Lanka. IDD access has to be specifically requested and a deposit of at least 5,000 Rs (US$83) paid. Only around 25,000 SLTL main lines in service currently have IDD access, although a further 5,000 can make international operator calls (this entails a lower deposit - 1,000 Rs (US$17) - and allows collect calls to be made). Such arrangements can act as a brake on the growth of outgoing minutes.

Of course, what is relevant is the profitability of terminating international traffic and this will depend upon the extent to which the settlement rate exceeds the cost of terminating international traffic. In some of the case studies, e.g., Bahamas and Colombia, the costs estimated by the consultants are significantly above the FCC benchmark rates. In these cases there is a severe adverse financial impact of moving to the benchmark rates. This is because the operator loses on each minute of incoming traffic. This effect is missed in those case studies which look only at the revenue from international services and not the profitability.

4.2	Staged reduction

The implications in this case are similar to those above. The effects are attenuated because of a slower process. Moreover, the country has a better opportunity to control costs as well as develop the network to handle increasing international traffic.

�4.3	Termination charge/unequal division of accounting rate

So far countries have normally negotiated a 50:50 division of the accounting rate but the ITU does provide for unequal division (ITU-T Recommendation D.150 New system for accounting in international telephony). Originally, the accounting rate was supposed to provide compensation for the full cost of an international call from origin to completion. The settlement rate splits the cost of a call in two, with a virtual point of interconnection approximately in the middle of the international circuit, hence the term, "half circuit". However, a point of interconnection in the middle of the international circuit does not necessarily imply that costs will be the same in the two countries. Even the FCC cost estimates for terminating traffic are different for different countries. Therefore, movement to cost-based rates is likely to be accompanied by an unequal division of accounting rates. Moreover, as cost orientation is achieved, the present variation between the levels of per minute receipts incoming to any operator is likely to be removed. This would lead to a regime of termination charges where there is one charge for all incoming traffic.

This implies that the net settlement payments will no longer be:

� EMBED Equation.2  ���

but:

� EMBED Equation.2  ���

� EMBED Equation.2  ��If the settlement rate for incoming traffic is higher than that for outgoing traffic due to higher domestic costs then there may be net settlement payments even if there is no traffic imbalance. Consider India's situation vis-à-vis the US. With a net incoming traffic imbalance of 267 million minutes and an accounting rate of US$1.58 with equal division the net settlement payment by the US to India is about US$210 million. Now suppose the accounting rate is reduced to US$1.00 but with a 2:1 share between India and the US. Assuming the traffic remains unchanged the new net settlement payment will be US$194 million, a decrease of only US$16 million even though the accounting rate has decreased by almost a third. 

Because of the asymmetric nature of termination rates this scenario turns out to be one of the most favourable for the countries included in the case studies.

4.4	Sender-Keeps-All

In this case each country's international operator would retain all revenues generated by callers within its territory, and pay nothing to terminate calls elsewhere. Net contribution from international traffic now has only two elements - billings from outgoing minutes less the cost of originating and terminating traffic.

� EMBED Equation.2  ���

Most of the countries included in the case studies have a traffic imbalance of excess incoming minutes. Therefore, they are unambiguously worse off in this scenario since they lose the settlement rate benefit of the traffic imbalance but continue to incur the extra cost of terminating the excess incoming minutes.

�4.5	Call-back services

The primary impetus for call-back is to arbitrage differences in collection rates between two countries. In most of the countries included in the case studies collection rates tend to be high in order to subsidise low local rates. This creates the primary incentive for call-back. Apart from the formal call-back there is also the informal "call-me-back" which has a similar impact as call-back.

Call-back has also been facilitated by the policy of uniform accounting rates and proportionate return requirements in several developed countries with competitive markets. The power wielded by a monopoly carrier has required regulators in some competitive markets, e.g. the US and UK , to place limits on the competitive process in their own markets. This has been undertaken to prevent the monopolists from using dominant position to obtain special treatment from competitive carriers in other countries by playing one against the other, a process referred to as "whipsawing".

Uniform accounting rates require competing carriers to negotiate the same accounting rate and settlement rate with a corresponding carrier in another market. Proportionate return requires that operators in competitive markets must receive traffic from monopoly carriers in the same proportion in which they send traffic to the monopoly carrier. Proportionate return provides an incentive for an operator in a competitive market to reduce collection charges in order to increase traffic growth and obtain return traffic from monopoly operators in foreign markets. It is even possible to envisage an operator in a competitive market making a loss on outgoing traffic if the margin on the increased incoming traffic exceeds this loss. If accounting rates were cost-based there would be no incentive to make a loss since the accounting rate would cover the costs of termination and a normal profit margin. 

Most of the countries in the case studies have declared call-back as illegal. Official data on call-back is, therefore, not available. Call-back volume has to be estimated, usually on the basis of differences in growth rates of incoming and outgoing traffic. According to an estimate in the ITU Publication, Asia-Pacific Telecommunication Indicators : New Telecommunication Operators, June 1997, the volume of call-turnaround traffic to India from the US was around 82 million minutes in 1995. This constituted about 28.5% of the total outgoing traffic to the US.

Some of the operators subject to call-back tend to have an ambiguous approach to call-back, even though it has been declared illegal officially, because of the extra settlement receipts that it generates. However, this approach does not consider the contribution lost through the collection rate. At its simplest level call-back can be seen as a mechanism which converts an outgoing minute to an incoming minute. This generates a net contribution from an incoming minute of � EMBED Equation.2  ��� at the expense of lost contribution from an outgoing minute of � EMBED Equation.2  ���. Call-back is, therefore, not unambiguously beneficial for these countries. Of course, movement to cost-based settlement rates will render call-back unambiguously undesirable and the pressure on collection rates will increase.

4.6	Conclusions

The case studies highlight the problems in estimating the costs of terminating international traffic in these countries. Given the large errors in estimating costs the FCC benchmark rate type of accounting rate system is likely to be disruptive and dangerous, especially if the benchmark rate is set below the cost of terminating traffic. According to the case studies this may already be happening in some countries, e.g., the Bahamas. The case studies also provide some support for the view that the differences between developing and developed countries in the costs of terminating �traffic are probably much larger than implied by the FCC proposals. This implies that any new settlement system will have to provide for asymmetric settlement or termination rates.

BAHAMAS

The Bahamas is an archipelago nation consisting of some 700 islands, only 30 of which are populated. It is the closest of the Caribbean countries to the United States, the nearest point being only 50 miles off the coast of Florida. The population of the Bahamas is approximately 290,000, with an additional 25,000 or so tourists visiting the country at any given time (over 3 million tourists annually). Some 67% of inhabitants live on New Providence, which has a population density of more than 2,000 persons per square mile. Another 16% reside on Grand Bahama; only 13 other islands have more than 400 inhabitants.

The economy of the Bahamas consists principally of tourism and offshore banking. Fully 50% of the GDP is directly or indirectly attributable to tourism, as is half of the islands' employment. Offshore banking constitutes about another 8% to 10% of the Bahamian economy. Because these offshore institutions deal entirely in foreign currency, they contribute some US$267 million per year in foreign exchange to the economy.

The following statistics summarise the present economic condition of the Bahamas, and highlight the economy's relatively strong performance (the Bahamian dollar is at par with the US dollar):



�1996�1995��GDP (million US$)�3,500�3,400��GDP per capita (US$)�12,280�12,193��National Debt (million US$)�1,543�1,495��Debt (% of GDP)�44.1�44.0��Inflation (%)�1.5�2.5��Unemployment (%)�11.1�(N/A)��Because of its extensive reliance on import duties, the Bahamas is not a member of the World Trade Organization (WTO), which obligates members to reduce import tariffs to encourage trade. The Bahamas imports vastly more goods than it exports. In 1995, the figures were about US$1.25-billion in exports, versus US$180 million in imports. In both cases over 80% of the Bahamas international trade is with the United States. Of the hard currency obtained through exports, net revenue from international settlements represents less than 2% of the annual total.

Telecommunication policy and network development

Regulation and control of services had been under the State Telegraph and Telephone Department (later Telecommunications Department), until the passage of the Telecommunications Act of 1966. This created a State-owned corporation, Bahamas Telecommunications Corporation or BaTelCo. Although constituted as an operating company, BaTelCo also conducts the regulatory functions of the sector. 

BaTelCo holds a monopoly on the provision of basic domestic and international telephone services, as well as cellular telephony. Since 1993, there has been a gradual opening of certain non-basic markets, including closed user group data networks for international corporations, Internet access, �paging services, and independent radio trunking systems. Beyond these market changes, the Bahamas Government is moving to implement more comprehensive restructuring of the country's telecommunications industry. In particular, it announced in 1996 plans to privatise BaTelCo, by bringing in a strategic equity investor who would have a minority of shares, but management control. The Government is also moving toward establishing an independent Public Utilities Commission, that would assume regulatory responsibilities currently exercised by BaTelCo.

Network architecture and services

Telecommunications network infrastructure development in an archipelago presents unique challenges. This is especially true in a case such as the Bahamas, where the great bulk of the population is on only two islands, but service must be extended to at least a dozen others.

BaTelCo's network is based on New Providence, and forms an extended star architecture to Grand Bahama and some 14 of the "family" islands, as well as to international terminations in the U.S. and Switzerland. Each outer island is host to one or more small telephone exchange switches or nodes, with capacity of anywhere from 50 to 2,000 subscriber lines. In some cases, the geography of a given island dictates the use of numerous exchanges to serve a relatively small number of subscribers. On the Abaco Island, for example, there are 14 separate nodes serving about 5,000 telephone subscribers. In all, there are 62 such small exchange nodes on the family islands, with a combined total capacity of about 25,000 lines, currently serving some 17,000 subscribers. Obviously, this is not an architecture that would be employed in a landlocked country with a population of only 280,000.

All exchanges on the main islands and the family islands are digital.

The following table identifies the overall trends in network development, in both basic telephone access and other services:



�1994�1997��Public payphones�	750�	2000��Cellular mobile subscribers�	2,400�	5,700��Packet switched subscribers�	340�	31��Telephone access lines�	78,861�	96,310��The penetration rate of basic telephone service is just over 30 per 100 population, which is at the high end of developing countries. There is currently a waiting list of around 6,000. This is despite the fact that utilized network capacity system-wide is only about 70%; again, the topographic limitations of the islands makes it costly and difficult to serve many customers, even where exchange capacity is readily available.

Financial indicators

The following data provide an overview of BaTelCo's recent financial position:

�BaTelCo tariffs and revenues

�Tariffs�Revenues (million US$)���(US$)�1994�1995�1996��Connection charges�360.00 �1.31 �1.18 �1.61 ��Monthly subscription charges�24.50 �2.62 �31.82 �33.16 ��Domestic long dist charges�0.40 �8.63 �6.25 �6.90 ��International long dist charges��67.56 �73.11 �79.48 ��Net settlement payments��0.94 �2.45 �1.55 ��Mobile com services��8.81 �7.83 �5.93 ��Data com services��0.44 �0.31 �0.24 ��Leased line services��3.08 �3.10 �2.96 ��Other revenue��7.88 �10.10 �12.82 ��TOTAL REVENUE��101.27 �136.15 �144.65 ��Evolution of international telecommunications environment

International telecommunications services in the Bahamas are provided exclusively by BaTelCo, including both public switched services and private line services. At present there is no present option for competitive provision of international services, even through resale. 

Call-back services have been illegal in the Bahamas since the 1993 amendments to the Telecommunications Law. It is not known to what extent there may be circumvention of this ban, but the comparatively low tariffs for calls to the U.S. (80 US cents peak) reduce the incentive to pursue this market. In addition, the Bahamas offers discounted international "800" service to the U.S., and U.S. carriers are permitted to provide country-direct service utilising these special 800 numbers. 

International traffic, tariffs, revenues, and settlements

The United States makes up some 80% of incoming and outgoing minutes, some of which is transit to other countries. In contrast to many developing countries where tariff differences and the effects of call-back are strong influences, the relative levels of traffic in each direction have remained very stable in the Bahamas. In fact, the gap has closed slightly, as 58% of traffic was incoming in 1990, compared with 56% 1996.

�

�1990�1991�1992�1993�1994�1995�1996��Incoming minutes (million)�47.0�48.1�50.3�54.8�59.3�67.1�72.7��Outgoing minutes (million)�34.1�35.0�38.2�44.2�47.9�53.8�57.3��Total min (million)�81.1�83.0�88.4�99.0�107.1�120.9�130.0��% growth��2.3�6.5�12.0�8.2�12.9�7.5��access lines�69,936�78,722�75,668�76,765�78,861�83,707�89,463��minutes per line�1,160�1,055�1,169�1,290�1,358�1,445�1,453��% growth��-9.1�10.8�10.4�5.3�6.3�0.6��Net settlement Revenues (B$M)�1.46�1.30�0.91�0.46�0.94�2.45�1.55��

The surplus from the U.S. is the only substantial source of net income. With the rest of the world, on the whole, the Bahamas incurs a net deficit in international settlements, including a fairly large deficit with other Caribbean countries. International traffic has been growing rapidly in recent years, although net revenues from settlements have fluctuated.

The combined net revenues that BaTelCo earns from international settlements amounts to about 1% to 2% of BaTelCo's total annual revenues.



Tariffs, traffic, and settlements data for major region

�BaTelCo tariff�Outgoing�Incoming�Settlement�Net settlmt��Country/Region�(peak/min)�mins (mil)�mins (mil)�rate/min (avg)�revs ($mil)��U.S.A�$0.80�45.579�61.378�$0.30�$3.55 ��Canada�$1.15�3.000�3.942�$0.20�$0.24 ��United Kingdom�$2.75�1.679�2.489�$0.30�$0.26 ��Caribbean�$2.00�2.692�1.917�$0.79�($0.60)��Europe�$2.75�1.251�1.212�$0.87�($0.11)��

The most revealing information in these tables is the differential between settlement rates and BaTelCo call tariffs to most countries (other than the United States and Canada). The most extreme example is the United Kingdom, with which the settlement rate is only 30 US cents per minute, but the outgoing call tariff is US$2.75 per minute. Thus, although BaTelCo only earns US$260,000 in settlement revenues from the U.K., it takes in about US$5 million in tariff charges for outgoing calls to the U.K., a figure that is growing. This pattern applies to many other countries as well.

�Cost evaluation of international telecommunications services – FCC estimates

The FCC has estimated the following Tariffed Components Price for the Bahamas.



�US Cents per minute��International transmission�5.2��International switching�1.9��National extension�12.8��Total�� =SUM(ABOVE) �19.9���In the case of the Bahamas, the FCC would apply the combined average cost for "high income" countries (i.e., equivalent to France, Canada, Switzerland, etc.) which is 15 US cents per minute. 

DNTA methodology

David N. Townsend & Associates (DNTA) have devised an alternative proposal for addressing the national extension cost component of international settlements. The proposed approach would recognise three elements of the costs of transmitting international calls through the domestic network:

1.	Incremental national usage costs. This component is comparable to the treatment of costs for purely international switching and transmission facilities, basically following the ITU methodology. It assumes that each minute of use imposes the same incremental cost on the facilities that transport the call. Thus, the formula is to divide the total capital and operating costs of national trunks, tandem switches, and local switches by the combined total minutes of use throughout the network. This could be modified to apply separate local and trunk network costs.

2.	Proportionate share of joint and common costs. This component addresses the capital and operating costs of jointly-used facilities (principally the local loop) and common administrative and overhead expenses. All services share these functions, although their costs are fixed rather than usage-sensitive. The method first subtracts revenues from fixed monthly subscription charges from the total, recognising that these charges directly recover fixed costs. The remaining unrecovered joint and common costs are then divided by total minutes of use in the network to produce an equitable distribution of these costs across all usage services.

3.	Contribution to infrastructure development. This component addresses the sources of investment financing for network development (as opposed to recurring capital costs associated with previous investments, which are included in the previous element). The objective is to identify forward-looking annual investment requirements, using some reasonable period and level of development. The model subtracts anticipated connection charge revenues from these costs, since connection charges directly pay for network growth, and then divides the remaining investment cost by total network minutes of use. This results in an equal degree of support for infrastructure development by all usage services.

Based upon these calculations, the incremental cost for both incoming and outgoing international traffic is some 26 US cents per minute. This figure includes no allocation of joint and common costs at all. If an equal proportion of joint and common costs (less monthly subscription revenues) is allocated to all minutes of use in the network, the combined international usage cost becomes 50 US cents per minute. The estimated annual allocation of forward-looking network investment costs �(less connection charge revenues) is another 20 US cents per minute, again assuming that all usage would equally contribute to such investments. This results in a cost of 70 US cents per minute.



DNTA Cost Model, Bahamas�����Note: allocations to international, national, and local are based on relative traffic +�������Facility inv. costs; model uses 1996 data�������Switched service is 88.4% of total costs�����������Annual������Annual�Operation +������Capital costs�Maint. costs�Total��1. Incremental internat. + national usage cost��������International transm + switching ($M)��$4.86 �$16.86 �$21.72 ���National trunks ($M)��$0.65 �$2.27 �$2.92 ���Tandem switches ($M)��$0.07 �$0.23 �$0.29 ���Local switches ($M)��$4.14 �$14.35 �$18.49 ����Total ($M)�$9.71 �$33.71 �$43.42 ����/ minutes of use (mil)���168.6����= Cost/minute���$0.26��2. Proportionate share of joint, common costs��������Local loop ($M)��$8.27 �$28.71 �$36.98 ���Administration + commercial ($M)����$36.65 ����Total ($M)���$73.63 ����- subscription revenues ($M)���$33.16 ����= Net cost ($M)���$40.47 ����/ minutes of use (mil)���168.6����= Net cost/minute���$0.24��Total incremental usage + common cost/minute�����$0.50��3. Contribution to infrastructure development (ceiling)��������Annual investment in network expansion ($M) (3-year plan, US$140M)����$46.67����- connection charge revenues ($M) (per new line added)���$7.47����= Net cost ($M)���$39.20����/ minutes of use (mil) (projected future)���192.22����= Net cost/minute���$0.20��Total international cost/minute

w-infrastructure support�����$0.70��Scenarios for changes in the international accounting system

All impacts of the scenarios are measured against a baseline trend for net revenues. This is the presumed set of results that would occur, over a 5-year period, in the absence of any material changes in international settlements policy. Baseline net revenues from the international market are defined as revenues from both net settlement payments and outgoing call charges, minus the total costs for international service. 

�According to the analysis (which identifies incremental international costs at 0.26 US cents per minute, with an additional 0.24 US cents for common cost contribution) international service between the Bahamas and the United States, already incurs a net deficit of nearly US$10 million per year. This is due to both the low effective settlement rate with the U.S. (23 US cents per minute on average), and the comparatively low tariff for outgoing calls to the U.S. (about 80 US cents per minute on average). It is also a result of the relative balance of traffic in each direction. The Bahamas only obtains about US$3.5 million in net settlement revenues from the U.S., but the total incoming traffic is over 60 million minutes. At a cost of 50 US cents per minute, that yields a deficit of almost US$27 million per year on incoming U.S. traffic. 

Scenario 1: FCC benchmark policy

	This scenario examines the estimated impact of reducing bilateral settlement rates to the level of 15 US cents per minute as of Jan 1 2000, as proposed by the FCC's benchmarking order. This option can be generally considered in two ways: first, that the FCC policy would apply only to settlement rates between the Bahamas and the U.S., and second, that settlement rates with all other countries would be reduced to the same 15 US cents per minute level.

The basic finding of this scenario is that, under present circumstances, the unilateral imposition of the FCC mandated settlement rate of 15 US cents per minute would result in a reduction in BaTelCo revenues of about up to US$25 million over the next 6 years.

Because BaTelCo makes up for its deficit in incoming traffic by charging international tariffs that are several hundred percent above cost, it is highly susceptible to pressures that might force reductions in those tariffs. As noted above, cutting present call tariffs to places like Europe (typically US$2.75 per minute) by 50%, combined with lower settlement rates, would be financially devastating to BaTelCo, unless one or more of three other changes also occurs: (i) significant efficiency-based cost reductions, (ii) major shifts in the balance of international traffic, and (iii) increases in domestic tariffs, such as monthly rent. 

Scenario 2: Gradual reduction of settlement rates

	This scenario is essentially a modification of the previous scenario, changing two principal parameters of the evolution of settlement rates: the pace at which they decline, and the end level at which they arrive. Rather than a short-term, drastic reduction to the rate levels proposed by the FCC, this scenario involves a more gradual decrease, with a higher (more cost-based) eventual settlement rate. Also, this scenario is applied to all regions initially, rather than only to the U.S. market.

The basic impact of this scenario is a reduction by 2002 of about US$15 million in net international revenues, or about 50% versus the Baseline scenario. This is less favourable than the first scenario, but only because it applies settlement reductions to all countries, rather than just the U.S. For U.S. traffic alone, gradual settlement reductions, combined with the assumptions about traffic stimulation and tariff changes, cause a revenue decline that is US$6 million smaller than under the straight FCC scenario. Obviously, the many variations on this option make precise net revenue projections impossible, but the general conclusion is that BaTelCo would lose revenue, but not a great deal, with gradual settlement reductions.

Scenario 3: Sender-keeps-all

	Under this scenario each country's international operator would retain all revenues generated by callers within its territory, and pay nothing to terminate calls elsewhere. In principle, this option would assume that there would be a relative balance of traffic and costs in each direction among all countries, such that reciprocal payments for bilateral traffic would be superfluous. 

The Bahamas would not be as dramatically disadvantaged by a global sender-keeps-all policy as would many other countries that exhibit very high traffic imbalances, especially with the U.S. Calculations show that the company would lose US$14 million on international traffic in 2002 under a sender-keeps-all regime. 

Scenario 4: Unilateral termination charges

	The final scenario category we examine is an alternative to traditional settlement rate policy, which removes the assumption that payments for terminating traffic must be equal in both directions, and introduces uniformity within each country in charges. This is the replacement of bilateral accounting rates with unilateral termination charges or access charges, based upon each country's unique cost of terminating incoming international traffic. 

The most basic application of this scenario, utilising the initial cost levels calculated for the Bahamas, yields the unexpected result that revenues from incoming international traffic would increase slightly, as would overall net international revenues, if terminating charges were applied based upon costs. With the U.S. specifically, however, net revenues would rise dramatically. This result reflects, primarily, the estimated difference in such costs between developed networks and those in developing countries such as the Bahamas. Even if terminating charges are based on pure incremental usage-sensitive costs, excluding international transmission (about 21 US cents per minute for the Bahamas, less than 10 US cents for the U.S.), the difference between cost levels creates a net gain versus the present equal-payment settlements regime.

Conclusions

BaTelCo only earns about US$1.5 million in net settlement revenues world-wide, a minimal percentage of its total revenues. The reason that the Bahamas is not directly dependent upon settlements revenues is that, for traffic with its largest partner, the United States, BaTelCo has already negotiated an effective settlement rate of only 23 US cents per minute, well below the average between most other countries and the U.S. At the same time, the tariff for outgoing calls to the U.S. (placed in large part by tourists calling home, and paying hefty surcharges to their hotels), is only 80 US cents per minute. These prices may not represent the "best practice" rates for anywhere in the world, but they must be among the lowest for telephone service between developing countries and the U.S. In a sense, therefore, the Bahamas is already close to achieving the long-run ideal for international pricing with the U.S., at least as embodied in the FCC's Benchmarks policy (which would reduce the Bahamas settlement rate to 15 US cents per minute).

However, the cost structure for BaTelCo's operations does not yet appear have caught up with this pricing trend, as the company's average total operation costs are more in line with other developing country operators, which tend to rely much more heavily upon settlements revenues. Using an estimate of average cost of 50 US cents per minute, the Baseline analysis shows BaTelCo actually incurring a net deficit on U.S. incoming and outgoing traffic. This situation would be even more serious with further settlement rate reductions, and potentially disastrous if the outgoing call charge were reduced much more. The fact that call charges from the Bahamas to other countries remain much higher is evidence that BaTelCo must make up for the near-zero profit margin from U.S. traffic by income from other sources. 

�While the company has been pursuing tariff re-balancing, it is uncertain how much additional revenue can be generated from domestic subscribers and local service. More than 50% of the company's revenue now comes from international telephone services. And there is also little evidence that lower outgoing international call tariffs would stimulate traffic enough to make up for the price cuts; BaTelCo's users have not exhibited much price elasticity to date, a fact which would also be supported by the extent to which actual rates are augmented by hotel surcharges and the like.

COLOMBIA

Colombia is the northern-most country in South America, with a population of 35 million. The general demographic distribution contrasts sharply, with nearly 95% of the population living in 43% of Colombia's mountainous western and north-western regions. The country has a per-capita GDP of US$ 2,205. 

Telecommunication policy and network development

The structure of the telecommunications industry in Colombia, particularly that of local telephony, is unique. The predominant industry structure for most of the period before the sector-restructuring programme began consisted of 37 independent local telephone com�panies with a dominant operator, Telecom, who provided national and international long-distance services. Telecom also has the responsibility of covering universal service obligations in under-served areas and localities.

Telecommunications policy began to evolve in Colombia in 1990 with the passage of the first legislation geared toward the possibility of competition in the sector. As a result of a restructuring programme funded by the World Bank, the telecommunications sector has separated into three distinct areas: operations, policy making and regulation. These come under Telecom, the Ministry of Communications, and the CRT, respectively. In 1996, the first local competition was introduced, when local operator CAPITEL began construction of local lines in Bogotá, with plans to complete a half million lines. Other minor but significant investments in local telephony are planned: the telephone company of Medellín, the second largest city in Colombia, will install 100,000 lines in Bogotá, and Telecom will install 50,000 lines in both Medellín and the city of Bucaramanga.

In September 1997 the CRT established the requirements for potential operators in the provision of national and international long-distance services. The first competitive long-distance carrier under these rules was licensed in January 1998.

Review of telecommunications indicators 

The following are the most significant telecommunications indicators for Colombia: 



Indicator�Value as of 1996��Telephone density (lines in service)�13.7 lines per 100��Telephone density (lines installed)�17 lines per 100��Public telephone density�1 per 1,000��Mobile cellular and PCS density�1 per 100��Line waiting time average�8 months��Number of failures per line per year�1.7��Time to fix a line failure�40% of lines fixed within 10 days��Household coverage�30% (estimate)��Range of rural coverage�From 60% to 72%��Internet access�25,000 users���Tariff structure 

Tariffs for all basic public services have been subdivided, for the purpose of cross-subsidization, according to customer income levels, into six different residential categories called "estratos", plus one non-residential or business category. An estrato is a specific household location within an urban setting. Depending upon in which estrato the household is located, the system applies different tariffs for the basic monthly telephone charge, local usage, and even interconnection charges, as in the case of originating cellular calls. This system of estratos is currently under scrutiny and is being re-evaluated by the CRT. The restructuring of the system of tariff by estratos will require diminishing the current subsidy until it reaches the required percentage goals.

This price differentiation applies only to local service. There is no cross-subsidy between long-distance and local service; and it is required by the regulatory authority to clearly separate accounting by services. However, subsidy transfers are permitted between different local customer groups or estratos.

International telecommunications environment

Telecom has been a legal monopoly for the provision of international (and national) telecommunications services until January of this year when the first licence to a competitor was awarded to the local telephone company of Bogotá (ETB). Further competitive entry is encouraged by the CRT, with the provision that new applicants must provide equivalent coverage as incumbent operators, must pay an up-front licence fee, and must contribute 5% of revenues to Universal Service (as must all carriers). Call-back services are prohibited in Colombia, although there is no information available as to the possible extent of illegal call-back services.

International traffic 

The total international traffic has more than doubled from 1990 to 1996 to 520m minutes annually. However, the annual growth has steadily declined from 18% (1990-91) to 9% (1995-96). The United States accounts for 74% of the total incoming and 46% of the total outgoing traffic respectively and as aggregate it has 67% (in 1996) of the total international traffic.



Year�1990�1991�1992�1993�1994�1995�1996��Incoming min (mil)�166.3�198.7�231.5�267.9�323.6�347.7�384.2��Outgoing min (mil)�69.4�79.5�89.6�101.6�121.7�128.8�135.5��Total min (mil)�235.7�278.3�321.1�369.5�445.2�476.5�519.7�� % growth��18.05�15.41�15.05�20.50�7.02�9.06��Access lines (mil)�2.95�3.07�3.07�3.07�3.07�3.07�3.07��Minutes per line�79.9�90.6�104.5�120.3�145�155.1�169.2�� % growth��13.42�15.41�15.05�20.50�7.02�9.06��Trends in accounting rates and settlement payments

Accounting rates have been decreasing and they are also converging, i.e., there is more uniformity in the rates across geographic regions. The United States accounts for 83.3% of the total net settlement payments, even though it accounts for only 67% of the total traffic. The main reason for �this is that international traffic between Colombia and other countries is far more balanced than it is the case with the United States.

Total NET Settlement Payments (millions US$)

�1990�1991�1992�1993�1994�1995�1996�Total �% of total ��United States�67.38�89.90�96.19�112.52�123.41�132.09�139.61� 761.09 �83.32��Latin America�0.08�1.03�2.90�2.87�0.82�1.95�3.06� 12.71 �1.39��Europe�6.53�9.83�12.66�11.62�11.14�8.01�10.09� 69.88 �7.65��Other Countries�4.93�7.96�8.83�11.60�13.90�12.54�9.98� 69.75 �7.64��Total�78.93�108.71�120.57�138.61�149.27�154.59�162.75�913.43�100.00��Cost evaluation of international telecommunications services 

FCC Method

The FCC has worked out the following tariffed component prices for Colombia:



�Cents per minute��International transmission�5.1��International Switching�4.8��National extension�8.6��Total�� =SUM(ABOVE) �18.5���Since Colombia falls in the "middle income" category the average benchmark cost is 19US cents per minute.

FCC with corrected data

This method reworks the FCC calculation using "true values" as inputs.

International Transmission



Average number of minutes per a 64 kbps/month circuit:�8.356 ��Monthly charge:�US$ 62.677��Compression factor:�2 : 1��Then: 30 x 2 x 8.356 = 501,360, and 62,677/501,360 = 	US$ 0.125

�International Switching

The data obtained from Telecom and CRT supports the same calculation as the FCC, with this component of cost equal to: 	US$ 0.048

National Extension



The average price per minute of national long-distance:�COP$176.53��Official average exchange rate COP/US$ for 1996�COP$1.036,68��Total�US$ 0.17��

The sum of the three elements are then (in US$):



International Transmission�0.125��International Switching�0.048��National Extension�0.170��Total�0.343��

Additionally there is a regulatory requirement that five percent of net international revenues must be paid to contribute to Universal Service costs, and this must be added to result to obtain the final FCC-adjusted cost to the operator for the call termination (36 US cents).

CRT Average cost reference (Costo Medio de Referencia (CMRef))

This methodology is based upon a model developed by the CRT to allow the calculation of an average cost or as a base for determining local tariffs for basic telephone service. The CMRef methodology incorporates both present costs and future average incremental costs of development. The CMRef methodology also incorporates forward-looking economic efficiency and carrier productivity variables.

Although CMRef was originally designed for determining tariffs in basic service, it is useful as a basis for evaluating the costs of international long-distance service. This is particularly true because the industry is familiar with the methodology, and can provide cost information for its calculations. The formula for the CMRef is as follows:



		�

�Where:



VP�Defined as: ? nt=1(...)/(1+TD)t��N�Useful life of the telephone system.��n.�Each of the years of the period of useful life (N), n = (1.,.N)��R�Profit rate (discount rate) (TD)��i.�Each year that investment is realized 1. ( i ( N��Ao�Assets of operating telephone system��Aoc�Assets of telephone system in construction��Cto�Working capital for present needs��Gaomn�Expenses due to administration, operations and maintenance of system, not including depreciation from the base year��Trrn�Lands associated with the service provision��Iei�Investment in expansion plan realized in year i.��Ctei�Working capital associated with expansion plans realized in year i.��Gaoemi�Incremental expenses of administration, operations, maintenance associated with the expansion plans, not including depreciation��Impn�Profit tax��Ican�Income from use and access to network by other operators (cellular, local, etc.).��(Do + D)�Total system demand (expressed as number of lines in service). Correlates maximum system capacity with actual incremental demand due to system expansion��Tariff Base:�It is the numerator of the formula for CMRef not including VP (ICAn )��

The first step in this method is to calculate Telecom's average cost per minute (= international + national components) using the results of Telecom's CMRef costs for international service, as determined by the CRT. The effective access charge paid to local operators, and implicitly paid by Telecom to its own local operations, is then added on to represent the cost of the local segment. This calculation reached the following result:

�

Termination cost of international calls �utilising the CMRef Methodology��Year�1996��1. Average exchange rate� C$ 1,036.68 ��2. National long-distance minutes (mil)�4,019.4 ��3. Outgoing international minutes (mil)�135.5 ��4. Incoming international minutes (mil)�399.2 ��5. Total international minutes (mil) (L3+L4)�534.6 ��6. Total long-distance minutes (mil) (L2+L5)�4,554.0 ��7. Access charge and local usage� C$30.00 ��8. CMRef for Telecom, annual (mil)� C$1,972,646 ��9. Total cost per minute (L8/L6)� C$433.16 ��10. % of traffic terminated with Telecom users�10%��11. International % of total traffic (L5/L6)�12%��12. Equivalent local access charge (L7x(1-L10)x(1-L11/2))� C$25.42 ��13. Total cost per minute (L12+L9)� C$458.58 ��14. Total cost per minute in Dollars (L13/L1)�US$0.44 ��Both the above method and the correction to the FCC methodology depend upon aggregate data from Telecom for its national operating costs. However, the cost of national long-distance service (17 US cents per minute in the previous calculation) does not distinguish between terminating international traffic in transit, and wholly domestic national traffic, which is likely to make much greater proportionate use of the national trunk network. Therefore this cost is probably high for international service,.

On the other hand, the equivalent local access charge of C$25 (about 2 US cents) is acknowledged by CRT to be low, and will increase substantially in the near future. In addition, CRT policy imposes a Universal Service fee of 5% of gross revenues on all operators, which in Telecom's case is a cost that cannot be avoided, and should legitimately be included in international service costs.

On the basis of the above cost analysis it can be assumed that incremental international service costs are no less than about 25 US cents per minute, and this cost would rise to about 35 US cents to 40 US cents per minute, when including a proportionate allocation of common costs, and the universal service and access charge obligations.

Scenarios for changes in the international accounting system

All impacts of the scenarios are measured against a baseline trend for net revenues. This is the presumed set of results that would occur, over a 5-year period, in the absence of any material changes in international settlements policy. Baseline net revenues from the international market are defined as revenues from both net settlement payments and outgoing call charges, minus the total costs for international service. For purposes of analysis, a Baseline allocated cost of 40 US cents per minute is used, and the impact of different scenarios using alternative, lower cost figures are examined as well.

�In the baseline scenarios, net revenues are substantial, and growing: the estimated surplus for 1997 is about US$100 million, and by 2002 it would rise to over US$200 million, if current trends continued. This gain could be even greater if costs decline, but tariffs and settlement payments do not. The present and future surpluses are derived substantially from traffic with the United States, both incoming and outgoing. In fact, the combined value of the net surplus is due to outgoing traffic, since the margin above costs is much higher than the margin of net settlement rates above costs. For all countries, the average net settlement revenue per minute of incoming traffic is actually only about 34 US cents, which is below the estimated Baseline cost for such traffic. For traffic with the U.S., the average settlement revenue per minute is just equal to the 40 US cents cost, while the outgoing net revenue is more than 85 US cents per minute above cost, yielding a surplus of about US$50 million, or half the total for all international traffic.

Scenario 1: FCC benchmark policy

	This scenario examines the estimated impact of reducing bilateral settlement rates to the level of 19US cents per minute as of Jan. 1 2000, as proposed by the FCC's benchmarking order.

Because the effective (Baseline) net settlement revenues from the U.S. only about equal costs today, substantial decreases in the settlement rate would turn incoming traffic into a net revenue loss for Colombian operators. Whereas today, charges for outgoing calls make up for this deficit on a world-wide basis, and contribute a large surplus in the case of the U.S., the scenario's reduction of settlement payments per minute by over 50% would reverse that surplus by 2002, as an increasing imbalance would compound the losses.

Scenario 2: Gradual reduction of settlement rates

	This scenario is essentially a modification of the previous scenario. Rather than a short-term, drastic reduction to the rate levels proposed by the FCC, this scenario involves a more gradual decrease, with a higher (more cost-based) eventual settlement rate.

Colombia is in a much better position to confront the terms of this scenario, and in fact this has been the general trend for several years, anyway: gradual reduction in bilateral settlement rates with most countries, including the United States. If traffic continues to grow, costs decline, and tariffs are commensurately re-balanced, annual reductions in international settlement rates are eminently sustainable for the Colombian telecommunications industry. The magnitude and timing of these changes, however, are very important to the outcome. 

Scenario 4: Sender-keeps-all

	In this scenario each country's international operator would retain all revenues generated by callers within its territory, and pay nothing to terminate calls elsewhere.

This results in substantial losses in net revenue for Colombia. Sender-keeps-all depends upon both equivalent costs and equivalent traffic flows in each direction, or one party will, by definition, lose out. However, the Colombian cost structure is substantially higher than major correspondent countries such as the U.S. Moreover, the recent trends of international traffic for Colombia show far greater growth for incoming calling from the U.S. than for outgoing.

Scenario 4: Unilateral termination charges

	The final scenario is the replacement of bilateral accounting rates with unilateral termination charges or access charges, based upon the unique cost of terminating incoming international traffic for each country.

�One possibility is that the network components for international transmission would be removed from the cost equation, as international (especially U.S.) carriers would be inclined to deliver traffic directly to a gateway, paying the transmission component themselves, or through a 3rd party transmission wholesale provider. It is assumed that the cost bases for terminating charges would be approximately the previous settlement-based cost of 40 US cents, minus the cost for international transmission, which is estimated at 15% of the total. The resulting cost of 34 US cents per minute is the basis for a transition to uniform terminating access charges. This figure can then decline over time with cost efficiencies.

The terminating charge paid by Colombia to other countries would not likely be the same, and in the case of the U.S., Canada, and the U.K., at least, it would be much lower. For these countries, an incoming access charges between 10¢ and 15¢ per minute is assumed, based upon the cost levels the FCC has ordained for the U.S., and the European Union interconnection charge mandates. For other Latin American countries, and for the balance of other countries in the world, it is assumed that terminating costs and charges would be the same as for Colombia.

The initial result of this scenario is to produce a substantial increase in net international revenues to Colombia, although the magnitude of the increase declines over time. The largest component of the increase would come, not surprisingly, from the United States, as the present system of making net settlement payments of 50¢ per minute would be replaced by gross in-payments of 40¢ for all incoming traffic, and out-payments of only 10¢ per minute. Given the large traffic imbalance, this results in average revenue per minute to Colombia from net termination charge payments of about 35¢ per minute of incoming traffic. This compares with net settlement payments today of virtually zero per incoming minute. 

It is interesting to note the impact of lower assumptions for the terminating cost. Lower costs result in higher net revenues, even though they reduce incoming terminating charge payments, because those costs are incurred for outgoing traffic as well. This means that, under a cost-based terminating charge system, cost efficiencies can be reflected in lower outgoing call tariffs without losing net revenues, and the resulting traffic stimulation can improve total industry revenues, even while the shift of traffic (and lower charges) leads to lower incoming payments. This is precisely the goal of market-based settlements policy reforms.

INDIA

India has a mixed economy with both a large public sector and extensive regulation of the private sector. Whilst in the past, Indian Central and State Governments have imposed severe restrictions on the capacity of private sector enterprises to expand, the last decade has seen a significant trend in policies to liberalise the economy. India is classified as a low income country with an income per capita of US$368.

In the last few years, there has been a huge increase in foreign direct foreign investment in India, amounting to US$4.47 billion at the end of March 1996. During the same period, foreign portfolio institutional investment stood at US$2.02 billion, the highest ever cumulative net investment by foreign portfolio institutional investors. As a result of increased capital inflows in over the past four years, there has been a substantial increase in foreign exchange reserves.

Telecommunication Policy and Network Development

In 1985, the Department of Posts and Telegraph was divided into the newly created DOT and the Department of Posts. As a part of this reorganization MTNL was incorporated in 1986 to provide local telephone and telex services in Delhi and Mumbai. Simultaneously, VSNL was established to �provide international telecommunications services on an exclusive basis. DOT retained the responsibility for providing all other telecommunication services throughout India. A revenue sharing system is negotiated between MTNL and VSNL, and DOT. While MTNL and VSNL have autonomy in day to day operations most major investment and financing decisions must be cleared with the DOT. Currently about 65% of MTNL and approximately 82% of VSNL are owned by the Government. 

In 1994 the Government of India announced plans for private sector entry into basic telecoms services. So far DoT has selected 12 successful bidders for licences out of the 21 circles, roughly equivalent to states. Foreign ownership of each new licence is restricted to a maximum of 49 per cent, and each licence carries with it commitments for the end of the second and third year of operation. All new licence holders will have access to VSNL's international network through DoT only.

In January 1997 the Government established the Telecom Regulatory Authority of India (TRAI), an autonomous body with quasi-judicial powers to regulate telecommunications services in India. In February 1997 India became a signatory to the WTO basic telecommunications agreement. As part of this agreement the Government of India has reaffirmed its commitment to further liberalise the Indian Telecommunications sector through the licensing of new local fixed line and cellular service providers. The Government of India has also agreed to review the possibility of allowing competition in the area of domestic long-distance telephone services in 1999 and international telephone services in 2004.

Brief Description of the Telecommunication Network in India

India's fixed line network has a direct exchange line capacity of 14.53 million with a present teledensity rate of 1.34 per cent. The number of lines in service have grown at a compound annual rate of almost 20% since 1992. However despite this growth the waiting list has remained high.



�1992�1993�1994�1995�1996��Telephones in service (thousands)�6,706�7,713�8,877�10,588�12,892��Telephones per 100 inhabitants�0.77�0.88�0.99�1.15�1.38��New lines installed (thousands)�735�987�1,229�1,770�2,183��Lines in service (thousands)�5,810�6,797�8,026�9,795�11,978��Lines in service per 100 inhabitants�0.67�0.77�0.89�1.07�1.28��Long-distance route kilometres�94,476�107,462�122,957�142,113�168,633��Number of village public telephones�74,404�104,476�137,477�185,136�216,632��Local call pulses (billions)�29.8�40.1�46.7�58.6�78.5��Registered waiting list for telephones

(thousands)�2,289�2,845�2,497�2,153�2,277��Source: DoT

Cellular telephones have become a visible symbol of India's liberalization programme. At the end of March 1997 India's cellular subscriber base stood at 374,350 with projections of 0.8 million by the end of the year, expanding to 4.9 million by 2005. The availability of cellular services began with awards of licences in the four major metro towns in 1995. Services have since spread across the �country with the award of 33 licences throughout the 18 circles. In addition, 13 cellular operators with international collaboration are competing for market share in these areas.

The expansion of the pager industry has also increased considerably following the tender to licence services in 27 major cities. The subscriber base currently stands at 500,000.

Evolution of International Telecommunication Environment

VSNL has monopoly over international services. As a part of the WTO commitment the monopoly position will be reviewed in 2004. Call-back services were declared illegal by the Ministry of Communications in July 1995. However there exist a number of unauthorized call-back service agents in India who operate without a licence. It is speculated that there are between 20 to 30 companies across India acting as agents for call-back use.

Trends in international traffic

Starting from a position of balanced incoming-outgoing traffic India has moved to a position of significant net incoming traffic. The ratio of incoming to outgoing traffic has increased from 1.27 in 1991-92 to 2.36 in 1995-96. The net imbalance has increased from 57 million minutes to 464 million minutes during the same period. While total traffic has grown at a rate of 20-25% per annum, incoming traffic has grown at 30-35% per annum. However, the growth in outgoing traffic has declined from 19% during 1992-92 to only 7% in 1995-96. 

	International telephone traffic to and from India (in million minutes)

�PRIVATE ���1991�92�1992�93�1993�94�1994�95�1995�96�CAGR��Incoming�272 �352 �457 �618 �806 �31.2%��Annual Growth��29%�30%�35%�30%���Outgoing�215 �255 �289 �320 �342 �12.4%��Annual Growth��19%�13%�11%�7%���Total�487 �607 �746 �938 �1148 �23.9%��Annual Growth��25%�23%�26%�22%���Ratio�1.27 �1.38 �1.58 �1.93 �2.36 ���Difference�57�97�168�298�464���Source: VSNL 

Of the net imbalance of 464 million minutes in 1995-96 the US alone accounts for 267 million minutes or 58% of the total imbalance even though it accounts for only 32% of the total traffic. Call-back has had a profound effect on the imbalance of traffic on India-US route resulting in an exponential growth in the incoming traffic from the US. It is estimated that out of the total incoming traffic of 445 million minutes from the US in the year 1997, 14% is re-file and 25% call-back traffic. According to an estimate in the ITU Publication, Asia-Pacific Telecommunication Indicators: New Telecommunication Operators, June 1997, the volume of call-turnaround traffic to India from the US was around 82 million minutes in 1995. This constituted about 28.5% of the total outgoing traffic to the US.

�Issues Concerning Growth in the International Calls Market

One important consideration is the extent to which the domestic network can keep up with the increase in traffic. So far, inadequate capacity in the Indian long-distance transmission network has resulted in low call completion rates. This is measured by the answer-to-seizure ratio i.e. the number of times a call is put through successfully as a percentage of the number of calls attempted. During 1995-96 this was 51.22% for outgoing calls but only 30.48% for incoming calls.

	Answer to seizure ratio for VSNL

�PRIVATE ���1992-93�1993-94�1994-95�1995-96��Outgoing calls %�41.34�44.36�45.17�51.22��Incoming calls %�25.65�30.29�30.27�30.48�� Source: VSNL

For the four metropolitan areas the average ASR for outgoing and incoming calls was 53.4 % and 47.2% as of March 31, 1996. According to the GDR Offer Document, " …the ASR for calls to and from India remains much lower than that for calls between with well developed and high quality domestic telecommunications networks, which should be at least 60% to 65%." (Page 39) 

A similar picture is presented by figures for call completion rates for domestic service. As of September 1996, the call completion rate is 55.4% for local calls and 39.2% for STD (long-distance) calls. (DoT Annual Report 1996-97, page 97). Call completion rate, as measured from electronic exchanges as a percentage of successful peak hour calls, excludes calls to busy telephones and also "no-reply" cases. 

Therefore, domestic network constraints could prevent the country from taking advantage of a possible increase in traffic as a result of reduction in collection rates.

Analysis of Settlement Payments

The current VSNL settlement rates range from US$0.61 to US$2.84. There is a large disparity in current settlement rates with foreign carriers. For instance, the settlement rate with Germany is almost twice as that with the US. 

The India-US accounting rate has been progressively reduced over the years from US$2.70 in 1985 to US$2.25 in 1990 and US$1.58 in early 1997. However the immediate action following the FCC benchmark order was to negotiate a new settlement rate towards the latter part of 1997. The total accounting rate was re-negotiated from US$1.58 to US$1.42. (with the settlement rate dropping from US$0.79 to US$0.71).

It is useful to compare the settlement payments with the current account balance as well as the plan outlays in the telecom sector.

�

�1993-94�1994-95�1995-96��Net settlement inflow (Rs. million)�4,902�9,773�15,329��Net settlement inflow (US$ million)�156�312�458��% of current account balance�6.5%�6.3%�5.1%��% of exports�0.6%�1.2%�1.4%��% of telecom services plan outlay�8.3%�14.0%�16.6%��The net settlement inflows constitute 5-7% of the current account balance and less than 1.5% of total exports. However, their contribution to the telecom plan outlay has almost doubled from 8% to 17% during the period 1993-96.

The Table below gives the net payments to DoT from VSNL for telephone minutes. From a deficit of about Rs.2.2 billion there was a surplus of Rs. 3.1 billion in 1995-96. The net receipts from VSNL in 1995-96 constitutes only about 3% of the total billings of Rs.110 billion of DoT.



(in Rs. Million)�1993-94�1994-95�1995-96��Payment to VSNL�12,066�13,508�14,307��Receipt from VSNL �9,784�13,375�17,409��Net receipt by DoT�� =b3-b2 �715�)�� =c3-c2 �-133�)�� =d3-d2 �105���	 Source: VSNL GDR Offer Document

Cost evaluation of international telecom service

FCC Costing Method

	Tariffed Component Prices (TCP) for India

�PRIVATE ��Component�Rate (US cents)��International Transmission� 8.1��International Switching� 4.8��National Extension�18.3��Total�31.2��Source: FCC NPRM 96-484 (Released December 19 1996)

International transmission

The monthly private line rates have been converted to a charge per minute by assuming that 120 equivalent voice grade circuits can be derived from a 2.048 Mbps half-channel and each voice grade circuit has a usage level of 8,000 minutes per month. In the case of India for a 2.048 Mbps half channel the monthly tariff is taken as US$77,328. Using the above assumptions, the cost works out to US$77,328/(120*8,000) = 8.1US cents per minute approximately. 

�International switching 

For this component the study uses the rates used by TEUREM (Tariff Group for Europe and the Mediterranean Basin) countries for telephone settlements among them. Since India falls in the low income category a cost of 4.8US cents is used for the international exchange component.

National extension

In order to estimate the cost of national extension each city calling code is located in relation to the nearest gateway switch. The seven mileage rate bands for domestic service in India are plotted around each international gateway switch and the appropriate city calling code is assigned to the proper rate band based on the distance from the nearest gateway switch. The percentage of tariff in each rate band is determined by combining the appropriate city code and international gateway switch. International traffic from the US is grouped by the seven mileage rate bands with time-of-day weighted prices. The results range from 2 US cents per minute to 78.9US cents per minute. Finally, the weighted average rates for each mileage band are weighted by the percentage of US traffic terminating in the rate band. The result is an estimated national extension TCP for India of 18.3 US cents.

Alternative cost estimates

The only cost estimate of the FCC that can be cross-checked with some degree of accuracy are the costs of international transmission and international switching, the two functions of VSNL. Since VSNL is a separate entity it is possible to work out an estimate of these costs using VSNL's published financial reports.

The cost to VSNL for international transmission and switching works out to approximately 20 US cents per minute. An estimate of domestic network costs need to be added to this figure in order to arrive at the overall cost of traffic termination. We have included an assumed cost of 25% on the total capital (equity plus debt)of VSNL. Taxes have not been included. 

Not surprisingly, the cost to VSNL of Rs.6.50 is close to its net realization of Rs.10 per minute less the licence fee. The FCC cost estimate for these two elements is about 13 cents.

�	Cost estimates for VSNL (millions of Rupees)

�PRIVATE �� �1993�94�1994�95�1995�96��Rent:�����Land lines�810 �881 �846 ��Satellite channels�725 �767 �949 ��Operating costs:�����Depreciation�410 �573 �745 ��Staff costs�300 �384 �470 ��Energy costs�53 �68 �84 ��Maintenance etc�392 �392 �840 ��Total�2690 �3065 �3934 ��Cost of capital:�����Equity�7190 �9747 �12946 ��Loans�3777 �2250 �1116 ��Total capital�10967 �11997 �14062 ��Cost @25%�2742 �2999 �3516 ��Total cost�5432 �6064 �7450 ��Traffic (million minutes)�746 �938 �1148 ��Cost per min (Rs.)�7.28 �6.47 �6.49 ��Rs/$�31.33 �31.36 �33.43 ��Cost per min ($)�0.23 �0.21 �0.19 �� Source: Aggregate cost information from VSNL

Scenarios for Changes in the International Accounting System

This section deals with the impact on India due to changes in the settlement rates under different possible options. All the scenarios assume an annual reduction of 10% on the tariffs for outgoing international calls in India.

Scenario 1: A system of "benchmarks" as proposed by the US regulator, the FCC.

	The current settlement rate with the United States is 71 US cents. FCC proposes a benchmark rate of 23 US cents by 1 January 2002 for India. For the purposes of analysing the impact under this scenario, this benchmark figure has been assumed as the settlement rate between India and all other countries by this time. 

The overall traffic will increase as the benefits of lower settlement rates are passed on to the customers in the developed world. However, tariffs are expected to remain higher in India resulting in a greater imbalance of traffic. Imbalance on the US-India route will further escalate due to call-back effect. 

By the year 2002 carriers in the US could be handling the volume of call-turnaround traffic large enough to achieve such economies of scale that are hard to match for other countries. VSNL monopoly expires in 2004. So effectively it has only two years to earn back its call-turnaround traffic, which is truly an uphill task given the costs of calling in India. An extreme – but not impossible – result of the FCC Benchmarks scenario could be that there is very little outgoing �traffic in India combined with an overwhelming volume of incoming traffic from the US to such an extent that VSNL is required only to deliver the calls in India. And once the foreign carriers enter the Indian market in 2004 they may put their own facilities to terminate the incoming traffic. In that case only DoT's domestic network will fetch some revenue. VSNL's infrastructure could be altogether bypassed at this stage.

Scenario 2: A staged reduction in accounting rates as foreseen in ITU-T Recommendation D.140.

This scenario was identified as the most likely one. A staged annual reduction of 10% in the settlement rates is assumed. 

The table below compares the impact on India under the two main scenarios covered so far. It can be observed that the only attraction for situation under FCC benchmarks is a higher combined traffic. However the traffic in this case is not high enough to guarantee a higher corresponding revenue. Therefore, it has to be concluded that the implementation of the FCC benchmarks are less favourable for India than the ITU-T Recommendation D.140.



�ITU Recommendation D.140�FCC benchmarks��Overall combined traffic (MiTT)�3114�3498��Net settlement receipts (US$m)�769�504��Scenario 3: End-to-End service provision.

In this scenario carriers will lease end-to-end bandwidth and will only pay for the interconnection to the domestic operator. The revenue sharing arrangement between DoT and VSNL could be replaced by cost-based interconnection charges paid by VSNL to DoT. The revenue from the incoming calls will depend on the interconnection fee charged by India. If the national extension estimates of the FCC in the case of India (18.3 cents) are used, the revenue earned from purely interconnection charges on incoming calls could be as shown below: 

Revenue from incoming calls (US$m)

�1998�1999�2000�2001�2002��Under this scenario�229�275�322�380�437��Absence of this scenario�947�1024�1079�1147�1192��Scenario 4: Asymmetric costs in form of a single charge applied to all incoming traffic under a traditional half-circuit regime applied in a cost-oriented non-discriminatory and transparent manner.

Due to the unavailability of costs of terminating calls in all the top 20 destinations in case of India, the scenario cannot be fully tested for the estimates of revenue figures.

�Scenario 5: A Total Accounting Rate of SDR 1 by the year 1998, plus revenue stabilization measures.

Having SDR1 by the year 1998 is produces almost the same results as having 23 US cents by the year 2002 (assuming the same yearly rate of reduction in the settlement rates until 2002 is maintained at the rate of reduction required to reduce the current settlement rates to SDR 1 by 1998).

If the reduction rates in TAR remain as they have been over the last few years, India will continue to experience a heavy imbalance of traffic, and as such become increasingly dependent on the net settlement payment. The situation is further exacerbated due to increasing bypass. However, both the bypass phenomenon as well as a heavy imbalance is a result of high tariffs for the outgoing international calls in India. An obvious solution to the problem lies in the reduction of these tariffs. But this will take place at the cost of risking cross subsidies.

Any revenue stabilization measure should recognise that the problem lies in the high tariffs for the outgoing international calls, and not the reduction in the settlement rates. An alternative revenue stabilization measure is proposed whereby India commits to lower its tariffs and is in turn assured to be stabilized the resultant fall in revenue from international calls. This stabilization amount may then be channelled into those areas that require subsidies.

As mentioned above, the scenario of SDR1 by the year 1998 produces virtually similar results to that of the FCC scenario. Revenue estimates from the international calls under this scenario are as under:



�1998�1999�2000�2001�2002��Revenue from international calls�1433�1408�1368�1321�1299��Note: Revenue from international calls = DoT collection charges on international calls + net settlement payments.

In order to work out the stabilization amount, this scenario should be compared with the most likely scenario, i.e., scenario 2, that had earlier produced the following results:



�1998�1999�2000�2001�2002��Revenue from international calls�1435�1518�1586�1672�1742��The stabilization amount should be the reduction in the international call revenues, which means the difference in the two sets of results in the tables above.

Conclusions

Net settlement payment accounts for approximately 13% of the total telecommunication revenue in India. Even within a reasonable range of price reduction for the international calls at home, India will continue to remain a net receiver of the traffic. This is because most of the incoming traffic volume to India comes from the expatriates who are more price elastic and usually have a higher purchasing power than those they are calling in India. Higher levels of call-turnaround are expected, which will contribute towards the greater traffic imbalance, particularly on the main US-India route.

The implementation of FCC benchmarks is unlikely to trigger a higher volume of traffic originating from India. If the settlement rates (and in turn the collection rates in the US) are lowered, it will �result in a higher traffic flows from the US to India than in the other direction creating even greater imbalance. A staged reduction, of say 10%, in the settlement rates favours India more than the implementation of the FCC benchmarks. Nevertheless, the net settlement payment for India will be significantly reduced over time.

Both, the imbalance of traffic and call-turnaround, however, are largely a result of high tariffs for the outgoing international calls in India.

LESOTHO

The Kingdom of Lesotho gained independence from British rule in October 1966. The country covers an area of 30,000 km2 and is entirely surrounded by South Africa. Three quarters of the land consists of rugged high mountains. Only 10% is considered arable.

The total population in 1996 was 2.1 million people with a population density of 70 per km2 for the whole country, and 778 per km2 in the arable areas. About 19.4% of the population lived in urban areas. An estimated 300,000 people live in the capital of Maseru, which accounts for 15% of the population. Despite the migration into the towns, half the population still lives in villages of 500 or fewer people. Thus the country is extremely rural by world standards.

Agriculture is the most important sector in the national economy accounting for about 30% of the GDP and 65% of the labour force. Another important sector of the economy is the export of labour to the South African gold mines. About 101,000 migrants worked in South African mines in 1996 representing over 40% of the male working force. This number declined from the high of about 127,000 workers in 1990. The miners' remittances constituted about 48% of the GNP in 1991, and has decreased to about 40% during the past 6 years.

Lesotho is economically dependent on South Africa. The monetary unit of Lesotho (maloti) is tied to, and equal to, the South African Rand, and has devaluated dramatically over the past 6 years due to the political and economic situation in South Africa. The Rand is accepted as legal tender in Lesotho. South Africa absorbs 50% of Lesotho's exports and supplies nearly 95% of Lesotho's imports. The country is wholly dependent on South Africa for energy, petroleum, coal and electricity before the development of the hydroelectric power scheme as part of the Lesotho Highlands Water project.

The table below gives some of the major economic indicators for Lesotho for the years indicated.



Factor�1991�1992�1993�1994�1995�1996��GDP (US$m)����779�902�1248��GDP per Capita (US$m)�343�692�383�416�420�401��GNP per Capita (US$m)�588�616�645�670�614�581��Disposable income per Capita

(maloti)�2032�2310�2620��3063�2941��Inflation (%)����8.3�10���Population (Mil)�1.80�1.84�1.9�1.94�1.99�2.1��Population growth rate (%)��2.22�3.26�2.1�2.57�3.06��Balance of trade capital (US$m)����302�350�464��Exchange rate

maloti to US$�2.76�2.85�3.26�3.55�3.63�4.29���Telecommunication policy and network development

Under the Telecommunications Act 1979 (the Act), the telecommunications functions of the Post Office were vested in a statutory corporation, the Lesotho Telecommunications Corporation (LTC). LTC was granted the exclusive privilege of providing telecommunications in Lesotho. In addition, LTC's functions include: regulating the provision of telecommunications, granting licences for the establishment of telecommunications, and assigning radio frequencies.

A more liberal approach to the telecommunications sector can be seen in the opening up of the customer premises equipment market (although LTC remains the prime instrument supplier) and by the licensing of a mobile communications operator, VCL Communications (VCL), a joint venture between Vodacom of South Africa and the LTC. Although VCL's licence enables it to provide fixed services, VCL must route its international traffic through LTC's international gateway. Currently the VCL system consists of just one cell located in Maseru, serving an area of about 20 km2 around the capital. There are about 2200 subscribers.

A new Telecommunications Law has been drafted (the draft Law) with technical assistance provided by the Southern African Transport and Communications Commission (SATCC) and funding by USAID. The draft Law provides for the creation of an independent regulatory authority, who will be responsible for the licensing telecommunications in Lesotho. LTC will be licensed to provide basic telecommunications services (including international services) on an exclusive basis for three years, but this will be subject to the approval of the Government. The draft Law also provides for the privatization of LTC. 

Telecommunications network

In 1991 Lesotho had a penetration of 1.0 percent. Due to delays in new construction and the growth in population together with the lack of maintenance and the destruction of some lines associated with two years of labour-management difficulties, this already low figure dropped to a penetration of 0.93 percent by the end of 1997. Only 25% of Digital Exchange Lines are outside of Maseru, and rural penetration is estimated at about 0.3 %.

Currently (12/97) there are 20,400 connected subscribers. About 75% of wire-line subscribers are located in Maseru. About 75% of capacity is connected to modern digital exchanges, although in the rural areas this figure falls to 35%. There were 280 public phones. The waiting list grew from 4,300 in 1991 to 9,300, about 57% of connections, at the start of 1996. A 1990 study estimated suppressed demand at about 25% of the waiting list.

The LTC network is highly congested and prone to faults. A December 1995 study of 42 principal trunk and junction routes showed that over 70% of them were congested and in need of expansion; LTC's business plan states that the average faults were 1.01 per line per year, "too high," with some areas having far higher than the average faults. It also states that the average time to restore service is 27 days, "far too long," and that this might cost LTC up to about US$1 million per year in rental and call revenue.

The cellular system covers a very small portion of the Lesotho territory (namely, the capital city), although it covers about 14% of the population.

The table below sets out indicative revenues for LTC in millions of maloti. International revenues are not shown separately. Current net settlement payments for LTC are negative, amounting to a projected 2 million maloti (412,000 US$) in 1997. This is a small drain on the country's GDP of US$1.2 billion (0.033%). It is however a more substantial drain on LTC's budget of 62 million �maloti ($12.8 million) of revenue (1997). Net settlement payments were negative 1.3 million maloti in 1994-95 and increased to negative 1.8 million maloti in 1996-97.

REVENUES FOR THE PERIOD 1990-1994 (in millions of maloti)

�1990�1991�1992�1993�1994��Telephone�16.6�16.0�17.5�19.7�22.8��Fax�2.9�3.5�4.0�4.3�4.6��PABX�11.2�12.3�12.5�12.8�15.0��Other (including international)�5.8�5.9�6.9�7.7�5.5��TOTAL�36.5�37.7�40.8�44.5�47.8��LTC had about 850 employees before the recent two years of labour and management problems. These problems resulted in most senior management employees being suspended for about 13 months and eventually about half the labour force being terminated. (Management has now been reinstated.) There are now about 400 employees for about 20,400 lines, which amounts to about 54 lines per employee (or 400 employees to 19,479 lines, or a ratio of 48, if the lower estimate of working lines is used.)

LTC makes a small loss for several reasons: poor collections, especially from government agencies; and the six month delay in much of the billing, caused by recent labour and management troubles. The business plan states that about 70% of customers do not pay their bills within the required 30 days, and that in early 1996 about US$1.2 million (US$) had been outstanding for more than 120 days. 

Evolution of International telecommunications environment

The LTC is the monopoly international service provider in Lesotho. LTC considers call-back to be in breach of its exclusive privilege to provide telecommunications in Lesotho. Some "manual" call-back does occur. LTC billing information indicates that a number of calls are made for very short duration. LTC indicated that, due to the relative lack of sophistication of current call-back services, it is not yet experiencing significant revenue loss as a result of call-back.

TOTAL OUTGOING AND INCOMING TRAFFIC 1990-1996

(in thousands of minutes)

YEAR�O/G TRAFFIC�I/C TRAFFIC��1990�8921.0�7653.0��1991�19177.5�18510.0��1992�19050.0�16543.5��1993�18070.5�19650.0��1994�20205.0�19749.0��1995�21600.0�20835.0��1996�24192.0�21918.5���Overall, outgoing traffic generally exceeds incoming traffic, although not by too great an order of magnitude. South Africa represents the greatest amount of incoming traffic (some 59% of total incoming traffic on the routes for which figures were disclosed to us) and outgoing traffic (some 85% of total outgoing traffic on the routes for which figures were disclosed to us). Traffic figures for the period 1990-1996 indicate that although the outflow of traffic from Lesotho to South Africa increased slightly in 1994, traffic from South Africa to Lesotho increased by approximately 45% in 1994 as from 1993. The balance of traffic (not including transit traffic) remains in favour of Lesotho. Lower rates in South Africa may result in increased traffic into Lesotho. Other major routes in terms of both incoming and outgoing traffic (although the traffic totals are significantly lower that that for south Africa) are: the UK, Botswana and the US.

Trends in accounting and settlement rates

In spite of a net surplus of incoming minutes LTC does not derive revenue from international settlements mainly because of transit payments. LTC has a limited number of correspondent relationships. The three principal relations are with BT and Telkom SA (to both of whom LTC makes net out-payments) and AT&T (from whom it receives net settlement payments, although the figures provides for 1995-1997 indicate that the amount is not substantial, amounting to some 647, 854 maloti over this period).

Calls to and from SADC countries, with the exception of South Africa, are counted as international calls but the countries operate a Sender-Keeps-All system. Although LTC does not account to SADC terminating operators for termination of calls, it is still required to pay a transit share to Telkom SA for carriage of calls through South Africa. Indeed, the accounting and settlement data provided for the period 1995-1997 indicates that although traffic as between South Africa and Lesotho (voice telephony only) is in favour of Lesotho, settlement of the transit share for intra-SADC traffic with Telkom SA results in net out-payments to Telkom SA.

According to LTC, Lesotho has been a net outpayer rather than a net receiver of settlement monies since 1994. LTC indicate that this has been due in large part to the depreciation of the Rand against the dollar and the pound. The strength of the pound and the dollar against the maloti have had an impact on the net settlement payments made to BT and on the net settlement payments received from AT&T. It is understood that the price increases implemented in 1994 were established, in some part, to mitigate this. Revenue projections and actual receipts indicate that, in relation to voice telephony, this action did not mitigate loss of revenue to settlement payments for the period 1994-1997. Currency depreciation is likely to continue in the short term and together with continuing transit arrangements, Lesotho is likely to continue to be a net outpayer of settlement rates. This is borne out by actual and budget figures for 1996 and by budget figures projected for 1997/1998. 

Cost evaluation of international telecommunication service

LTC has no accounting system that would allow ready analysis of the actual cost of international transmission, switching and national transmission. LTC provided some data on costs attributable to international telephony. While these data are not detailed enough to do a rigorous cost allocation, an indicative allocation as shown below. Costs are allocated to one of four categories: costs related to external links to the Republic of South Africa, through which flow traffic to RSA and various SADC countries; costs related to external links via satellite; costs of the national extension related to originating or terminating traffic flows through the RSA links; or costs of the national extension that are related to satellite traffic. The split between RSA and satellite traffic is done on a 91.2% to 8.8% split, based on the total traffic split between the two streams.

�The costs per minute for the external links look reasonable and are generally in line with international costs. The costs per minute for the national extension are in line with and are actually less than the costs estimated by Uganda in our other case study. Lesotho was not included in the FCC Tariff Component Pricing (TCP) work undertaken for the purpose of determining benchmark settlement rates.

It is interesting to note that, in relation to costs allocated to the RSA link and the national extension, indicative cost for Lesotho is only 4 US cents above the FCC benchmark figure for the least developed countries.

Lesotho – Indicative Cost Analysis

Cost Item�US$ Cost

(LTC Figures)�Amortization

Period (estimate)�Annualized

Cost�Allocation to RSA Links�Allocation to Sat. Links��External Links Costs��Sat Costs�$4.5M�10�$450,000�0�$450,000��Int'l Switch�$1.32M�10�$132,000�$120,384�$11,616��X-miss links to SA�$595K�10�$59,500�$59,500�0��Sat ann. Rent�$111,000�1�$111,000�0�$111,000��Staff Sal.�$908,000�1�$908,000�$828,096�$79,904��Other Ops.�$120,000�1�$120,000�$109,440�$10,560��Total Ext Links����$1,117,420�$663,080��Related Total Minutes����42,065K�4,046K�� US cents per Minute����2.7�16.5��National Extension

��Switching Network�$4.62M�7�$0.660M�$0.602�$0.058��X-Miss, Equip & Bldgs�

$11.130�

15�

$0.742M�

$0.676M�

$0.066M��Admin Costs�$7.746M�1�$7.746M�$7.064M�$0.682M��Financing Costs�

$1.18M�

1�

$1.18M�

$1.076M�

$0.104M��Total Nat

Extension����

$9.418M�

$0.910M��Related Total Minutes����

42,065K�

4,046K��Cents per minute����

22�

22��Total (US cents per minute)����

24.7�

38.5��Scenarios for changes in the international accounting system 

To explore various scenarios involving changes in accounting rates, a revenue projection model was created for Lesotho international settlements. The model examines the following scenarios:

�1.	Base Case

The base case addresses what would happen under a scenario in which it is assumed that LTC keeps its accounting rates as they are, and the current basic accounting rate system does not change through 2002. A price elasticity of -1.53 is assumed in all cases, except where indicated otherwise.

2.	Staged reduction in accounting rates

There is a staged reduction of 10% per year, the highest percentage reduction in the range suggested by the ITU, as foreseen in ITU-T recommendation D.140

The calculations have been redone with price elasticity set at -1.1 instead of -1.53.

3.	Benchmarking or price caps for settlement rates

As a result of the adoption by the FCC of the Settlements Order, US correspondents with LTC (which in practice is AT&T) will be required to obtain a settlement rate of 23 US cents as Lesotho would constitute a low income country within the categories used by the FCC. As Lesotho has a teledensity of 0.93, it would come within the five year transitional period proposed by the FCC. Implementation of the FCC Order would require Lesotho to move to a settlement rate of 23 US cents per minute of traffic by 1 January 2003.

4.	Very low settlement rates, Sender-Keeps-All etc

In this scenario it is assumed that Lesotho and the rest of the world switch to a Sender-Keeps-All system (SKA) and collection charges stay the same in Lesotho.

To vary this scenario somewhat, it is assumed that collection charges in Lesotho decline by 10 percent per year.

5.	Revenue stabilization measures

The French-speaking regional Tariff Group for Africa (TAF) group reached consensus that accounting rates should be cost-oriented, that it would take TAF members eight years to be able to institute analytical cost accounting, and that "…the revenues of TAF Group members derived from traffic balances must not decline from one year to the next." They also agreed that the principle of "dissymmetric shares" would apply, meaning that instead of the traditional 50-50 split, a 60-40 or other uneven split might take place. This prescription is tested with the following assumptions:

•	In each year, the total accounting rate (termination plus origination charge) must decline 10 percent, as in the D.140 scenario. 

•	The Lesotho and all other collection rates are also assumed to decline 10 percent per year.

•	It is assumed that the "minimum acceptable growth rate" for Lesotho is 10 percent per year, and that this rate applies to Lesotho's relations with all developed countries.

6.	Lesotho Drops Collection Rates Faster

To explore the question of incoming vs. outgoing flows of accounting payments a variation of the D.140 scenario described earlier was examined with the following assumptions:

•	Lesotho drops its collection rate faster than all other countries, with a 15% drop per year (applied to the previous year's rate) for Lesotho for 3 years followed by a 10% drop for two years, and a 10% drop per year for all other countries including SKA countries.

•	Lesotho and all other countries drop their accounting rates at a uniform 10% per year.

�Summary of scenario modelling results

The various scenarios can be summarized with the following table. This shows the base case projection for 1998 and 2002, and for 2002 other projections for each scenario. The most important row is probably the top row, which shows that Lesotho is best off under the SKA with a drop of 10 percent in price scenario, with the D.140 and FCC scenarios in second place (all assuming an elasticity of -1.53) and worst off under the SKA scenario with no drop in prices.

The last row of the table shows the percentage that all international revenues (incoming and outgoing, including surplus above the accounting rate received from the collection rates) from all countries account for, as a percentage of the total estimated LTC revenues for that year. International revenues start the period in the base case at 43%, and drop in the base case to 33%. Comparing this latter figure across scenarios, we see a range of figures from 29% for the D.140 10% price drop and -1.1 elasticity, up to 34% for the D.140 10% price drop and -1.53 elasticity case and the SKA 10% drop scenario.

The various quantitative scenarios that have been explored indicate that there were no dramatic variations in terms of increased revenues. These scenarios were predicated on the basis of a high elasticity of demand and if in fact international telecommunications are an inelastic good, clearly any change from the current system would potentially be harmful to LTC's revenues and endanger its ability to build out and meet its (revised) expansion plans. 
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�MAURITANIA

With just under 2.4 million inhabitants, Mauritania has a population density of 2.3 inhabitants/km2. The growth rate of the population stands at 2.9%. Two economic centres, Nouakchott and Nouadhibou, together with the eleven regional capitals, have over 1.3 million inhabitants, i.e. nearly 56% of the population. Urban areas have developed extremely rapidly. Nouakchott, for instance, has grown in size from 500 to over 600 000 inhabitants in the space of 35 years. As a result of this spectacular development, inhabited areas have sprung up all around towns which are difficult to equip with telecommunications and various infrastructures.

At an estimated US$ 470, Mauritania's per capita GDP is one of the lowest in the world. The telecommunication sector accounts for around 2.3% of GDP. The share of telecommunications in GDP in Mauritania is high compared with data for other countries with the same level of development, which is a consequence of the geographical isolation.

More than the country's vast size and extremely concentrated population distribution, the main feature of Mauritania's economy is the lack of any strong driving force to stimulate growth. As far as traditional natural resources are concerned, agriculture and animal rearing account for 20% of GDP. Fishing, despite considerable external funding and regular government support, represents less than 10%. The mining sector (in particular iron ore), accounts for 12% of GDP, but exports fluctuate according to the world market. The main component of GDP is the service economy (more than 48% of GDP). Hence the importance of developing communication infrastructure, as a formidable catalyst to boost the service economy.

Finally, it should not be forgotten that Mauritania receives the equivalent of 35% of its GNP in the form of development aid, which is thus by far the country's main resource. This quite exceptional state of affairs makes Mauritania an extreme case among the developing countries.

There is no tarmacked road between Nouakchott and Nouadhibou, the country's administrative and economic capitals. Similarly, five main towns (Akjoujt, Sélibaby, Kaédi, Atar and Fdérik) are only accessible by tracks. In this context, the telecommunication network becomes a major factor in opening up the country and developing services. The country's large surface area and long-distances to population centres entail significant costs for development and maintenance of the telephone network.

Telecommunication policy and network development

Given the strategic role the Office of Posts and Telecommunications (OPT) plays in Mauritania's economic life, a vast rehabilitation programme has been under way since 1987. Under this programme, the status of OPT was changed on 4 April 1997 from EPIC (Public industrial and commercial establishment) to National Company. This status gives the company greater management autonomy, although the State remains the sole shareholder. OPT enjoys a monopoly on postal and telecommunication service 

The telecommunication sector has long been rationed by supply. Recent installations under the DOMSAT project (linking centres by means of a domestic satellite telecommunication network) and digitization of the network have made it possible to extend the potential coverage area. The latest figures for 1997 show a subscriber coverage of 12 600 main lines. This figure rose by only 10% per year between 1993 and 1996, on account of the saturation of equipment and the difficulty �of installing additional equipment. The number of public phones has remained constant for three years (200 lines). 

OPT - Key figures

OPT's telecommunication turnover is increasing regularly. The proportion of turnover represented by international income is increasing significantly, despite regular reduction in the price of international calls.

Evolution of turnover (in millions of UM)

Telecommunication Income�1995�1996�Variation 95/96��Domestic income�53%�45%�- 5%��Net international income�47%�55%�+ 30%��Net turnover�100%�100%�+ 12%��Most of the turnover is attributable to traffic-related components.

Components of turnover

�1994�1995�1996��Domestic traffic�50%�49%�73%��Subscription/connection�9%�11%�13%��Other�41%�40%�14%��Domestic turnover�100%�100%�100%�������Billed international traffic�N/A�84.1%�90.9%��International settlement balance�N/A�10.9%�5.6%��Other�N/A�4%�4.5%��Net international turnover�100%�100%�100%��N/A = Not available��Evolution of international telecommunications environment

Income and expenditure for the international segment is an important component of OPT's profit and loss account: gross international income (billed income + terminal accounting rate shares for incoming traffic) represent over half of telecommunication turnover, while direct international expenditure (including accounting rate share out-payments to correspondents) represent around a third of total expenditure in the sector.

International accounting rate shares received account for 17% of total income on average, while accounting rate share out-payments account for 23.5% of expenditure on average.

�Analysis of traffic

Evolution of traffic

Traffic (min)�1990�1991�1992�1993�1994�1995�1996��Outgoing�2 573 334�2 961 543�4 357 334�4 277 511�4 503 822�4 127 943�4 889 159��Incoming�1 782 288�1 967 814�2 448 587�2 554 938�3 021 502�3 032 341�3 861 047��Traffic volumes have risen by 90% over the period studied, although unevenly: a sharp increase was recorded in 1992, while the trend was momentarily reversed by two falls in 1993 and 1995. Data for incoming traffic take into account only the three main carriers (France, Spain, United States).

The four main destinations from Mauritania are France, Spain, Senegal and the Arab countries. The three international transit countries are France, Spain and the United States. France remains the leading country for outgoing calls. Transit accounts for 35% of traffic on average (this proportion increased significantly in 1996). Spain is the second destination for outgoing calls, a large amount of traffic between the two countries (to Spain's advantage) being generated by the fishing industry. Transit traffic accounts for over 47% of the total on average, with two particularly peak years, 1992 and 1994 (over 65% of traffic transit-related).

France is still the leading country for incoming traffic, even though its share has declined from 80% in 1990 to 68% today. Spain accounts for 20% of incoming traffic. 

Accounting balance with the three main carriers

Countries in the CFA area (including among others Senegal and Côte d'Ivoire) and most of the Arab countries (except United Arab Emirates) do not exchange international accounts (as if, in a way, the "Sender-Keeps-All" method is applied).

Mauritania displays a structural surplus with France (incoming traffic greater than outgoing traffic), and this generates significant resources. Similarly, traffic with the United States produces a positive balance. With Spain, however, there is a deficit (except in 1995, when there was a marked reversal in the trend). The overall evolution of the balance with the three countries is in Mauritania's favour: the balance with France has doubled in six years, the balance with the United States has grown by a factor of 30, and the negative balance with Spain has tended to shrink little by little.

Balance with transit countries (in minutes)

Balance in minutes�Incoming - outgoing�1990�1993�1996��France�157 012�218 574�500 263��Spain�-202 126�-337 983�-134 424��United States�9 869�0�293 845���International tariffs

The previous international grid (more or less a different tariff for each country) has been replaced by a clearer six-area scheme of international tariffs: OPT has placed countries in six tariff groups (group 1: Arab countries, group 2: West Africa plus United States, Group 3: Northern Europe plus Red Sea).

The same tariff is applied more or less for all European countries, a single tariff is adopted for neighbouring African countries, and similarly for the Arab countries. The United States enjoys a more favourable tariff than European correspondents. It is interesting to note that the tariff for calling the United States is the same as the tariff for calling Senegal. A comparison of countries' tariffs and accounting rates for the corresponding regions for the three main correspondents gives the following results.

Accounting rate/consumer price 1997 (in US$)

Region�Country�Consumer tariff�Accounting rate�Tariff/A.R.��America�United States�1.5�1.70�90%��Europe�France�1.9�1.10�173%��Africa�Senegal�1.5�1.16�147%��It may be seen that the tariff for calls to the United States does not fully cover the accounting rate on that relation. In the other direction, the consumer tariff changed in the United States for calls to Mauritania (US$ 1.67) is very close to the accounting rate. However, this tariff is only US$ 1.10 for some call-back operators. The situation described above stems partly from changes in the Ouguiya/Dollar exchange rate (US$ 1 = 140 UM in 1996, US$ 1 = 165 UM in 1997).

Cost evaluation of international telecommunication services

(Mauritania is not covered in the FCC study.)

Methodology

The following section shows the cost results obtained for the international telephone service in Mauritania, using the fully distributed cost method and the method based on marginal costs. The fully distributed cost method allocates all the direct costs of the services, plus a proportion of shared fixed costs. The marginal cost method prices a service solely on the basis of the direct costs of that service, and fixed costs are covered by the subscription. It may therefore be considered that the fully distributed cost method tends to subsidise network access costs, which are borne by all the other services (local, long-distance, international).

The final accounts for the telecommunication function bears a significant share of the costs of structures common to posts and telecommunications. Nevertheless, since the telecommunication function is OPT's main activity, this share is probably close to the costs that would be incurred by an autonomous enterprise. The deficit on posts has therefore been disregarded for the purposes of the cost study.

Costs associated with the telecommunication sector were allocated directly to the services concerned, when such direct allocation was possible. Costs common to both sectors were evaluated and then attributed according to a distribution determined by the degree of utilization by the sector concerned (working unit). Similarly, appropriations for depreciation and common provisions were �recalculated and allocated to the services concerned. In the absence of more precise analytical data (in particular for contributions to non�telecom depreciation), this distribution remains somewhat theoretical. For remuneration of equity capital, a rate of return of 10% on fixed assets, which can easily be allocated to the various telephone services, was used.

These data were used to determine the cost of international services, which are set out in the table below.

Cost of international services (per minute)

Components�Marginal cost�Distributed cost�Benchmark���UM�US$�UM�US$�US$��International transmission�25�0.18�33�0.24�0.10��International switching�6�0.04�8�0.06�0.05��National extension�31�0.22�41�0.30�0.08��Cost per minute (in US$)�64�0.45�82�0.59�0.23��It should be noted that common post and telecommunication costs borne by the telecommunication sector augment the cost per international minute by US$ 0.03, which is marginal in comparison with other costs.

The costs of the network components used in the provision of international telephone services lie (according to the network access cost subsidy rate used) between US$ 0.45 and US$ 0.59. This cost is far higher than that determined under the benchmark advocated by FCC for countries in the low-income category.

The difference between the costs calculated above and the FCC benchmark stem from both the transmission component (+80%) and the national extension (+175%). This difference is explained, for the first component, by the lack of economies of scale (two international earth stations for 113 circuits in service), while the high cost of the national extension is explained by the fact that subscribers are scattered far and wide throughout the territory and by the magnitude of national transmission investment (DOMSAT).

The cost of international transmission is similar to that of a country such as Kenya (cf. FCC benchmark); the cost of the national extension is similar to that of a country like Madagascar (small number of subscribers, extensive areas to be covered, DOMSAT national transmission system).

Cross-subsidies between the international and domestic services

A first approximation of the current level of cross-subsidies between services may be obtained by comparing a breakdown of traffic with a breakdown of telephone income.

�Comparison between telephone income and traffic figures

�% of total income�% of total traffic��Connection�2.1%���Subscription�4.2%���Traffic�89.7%���	–	local�7.5%�63%��	–	long-distance�29%�14%��	–	outgoing international�53.2%�10%��International balance�3.8%�12%��Total�100%�100%��Local traffic, which accounts for nearly 63% of the traffic handled, generates barely 7.5% of income (on account of the low price of local calls, recently set at 12 US cents per 7 minute period). International traffic accounts for over 57% of OPT's income, while representing around 22% of Mauritania's total traffic. On the basis of the costs estimated above, international service generates a surplus of the order of 46% of the income it generates. It is this surplus that constitutes the service's subsidy for other OPT products (local and long-distance service, network access).

Scenarios for changes in the international accounting system

The main purpose of all of the scenarios proposed here is to try to assess the impact that a significant decline in accounting rates and/or a change in the way they are set would have on operators in terms of loss of income; re-balancing their tariff grid; and ability to sustain their development programme.

Modelling all the effects induced by a fall in accounting rate levels is a complex operation and requires many items of data, some of which (cross-price elasticity, call-back, re-file...) are not available and have to be estimated. 

In order to try to take into account the most important effects in developing scenarios with the data available, the following hypotheses have been used:

•	Some studies have shown that demand elasticity in relation to the price of international calls in the United States is between 0.9 and 0.8. In order to take account of the significant disparities in income between inhabitants of the developing countries and those of other countries as well as different consumer habits, an average figure (0.6) was taken, which constitutes a rather conservative hypotheses (0.5 for Mauritania; 0.7 for its correspondent countries).

•	A reduction in international tariffs for outgoing traffic from Mauritania was determined according to the constraints imposed by re-balancing of the tariff grid and maintaining and developing the national network (including notably investments in GSM). OPT's tariff grid is currently unbalanced. To reflect this state of affairs, tariffs have been made progressively cost-orientated, while at the same time allowing some cross-subsidies to remain. The target is, under these conditions, to balance the tariff grid by 2003.

•	Under the projection hypotheses taken, telephone density rises from 0.5% to 1% in 2003 (as a result of lower costs and lower tariffs).

�•	Outgoing and incoming international traffic was divided up into four areas (Europe, North America, Africa and rest of the world), in order to take into account the unequal growth rates with the different countries. Incoming international traffic is increasing on average by 10% a year for Europe, 12% for the United States and the countries of the subregion. The evolution of incoming international traffic is identified in two periods, 1997-2000 and 2001-2003, in order to take account of more significant growth (elasticity apart) during the first period than in the second (when the growth rate falls by 2%).

•	The increase in domestic traffic follows real growth in GDP. It was assumed that traffic grows by 4-5% per year.

•	A medium growth hypothesis was adopted for GDP, assuming a real growth rate of 3.5% per year on average over the period 1997-2003.

Scenario A: FCC Benchmark

This scenario proposes an evolution of accounting rate shares such that the amount of accounting rates between American operators and Mauritania meets the level set by the FCC benchmark (23 US cents per minute in 2003). The 1996 level of accounting rate shares between the two countries stands at 85 US cents per minute. The difference in the two figures means that a 73% reduction in accounting rate shares will be required over the projection period (17% per year). The accounting rate shares remain symmetrical.

In this scenario, the balance of international settlements falls progressively (cumulative decline of 11%). However, price elasticity offsets considerably the decline in accounting rate shares (increased difference between incoming and outgoing traffic). The accounting rate shares nevertheless appear to be far removed from real costs, as calculated above, leading to fears that OPT might end up subsidising its incoming traffic. 

It may be anticipated that when foreign operators reflect the lower accounting rates in their tariffs, this will increase the difference between their tariffs and OPT's. More traffic should then be attracted to call-back, thereby redressing the international settlement balance to the detriment of locally collected income.

Scenario B1: 6% staged reduction

This scenario proposes a straight-line annual 6% reduction in the amount of accounting rate shares.

In this scenario, the balance of international settlements falls by 51%, from 0.7 to 0.34 million dollars. The net loss on the settlement balance totals over 1 million dollars. Nevertheless, in comparison with the previous scenario, the overall telecommunication accounts for Mauritania are slightly improved.

Scenario B2: 10% staged reduction

This scenario proposes a straight-line annual 10% reduction in the amount of accounting rate shares. The 10% reduction is applied to all the OPT's international relations.

In terms of financial impact, the fall in the international surplus is less acute than for the 6% scenario, since incoming traffic benefits from the elasticity effect. The international settlement balance falls by 7%, representing a cumulative loss of US$ 300 000. The financial result is only slightly worse than in scenario B1.

�Conclusion for scenarios B1 and B2

Given the quasi-equilibrium of incoming and outgoing traffic in 1996 (ratio of 1.3), the scenario involving a staged reduction of accounting rate shares would result in a decline in the international settlement balance for the Mauritanian operator. Nevertheless, total turnover and net profit are less severely affected than in scenario A, on account of the smaller decline in accounting rate shares.

The very similar financial result in both scenarios clearly reflects the relatively small proportion that the international settlement balance represents in OPT's net turnover.

Scenario C: Termination charge

The terminal share has been evaluated on the basis of the cost of US$ 0.49 calculated in the previous section. The scenarios which follow illustrate the application of an asymmetrical accounting rate based on the costs of the different operators.

1)	Application of the cost-based accounting rate share from the first year, followed by a straight-line 2% reduction to follow gains in productivity.

2)	Regular reduction of terminal shares down to 49 US cents in 2003 for Mauritania and the respective benchmarks for its correspondents.

With respect to the rate applied by foreign operators on international traffic from Mauritania, it has been assumed that countries in the high-income category should set the rate for incoming traffic at the FCC benchmark (US$ 0.15/minute). The rate for countries in the African area would be set on the same cost basis as for Mauritania, and for countries in between the rate should be US$ 0.19 (FCC benchmark for middle income countries).

These accounting rate shares are introduced as from the first year in scenario C1 and then reduced by 2% per year for the remainder of the projection; in scenario C2, they are applied at the end of the period, by staged reduction.

In Scenario C1 the evolution of accounting rate shares increases the surplus on the international settlement balance by creating a sharply asymmetric situation from the first year of projection (with a 75/25 ratio in Mauritania's favour).

In Scenario C2 the cost-orientation of accounting rate shares is gradual and spread over the whole simulation period. The gradual cost-orientation of accounting rate shares results in a staged asymmetry, from a ratio of 52/48 to 75/25 in Mauritania's favour with respect to its corespondents in the developed countries. Lower elasticity for incoming traffic is offset to a very large extent by the measured reduction in accounting rates. Income from the international settlement balance is tripled. The international settlement balance accounts for over 5% of turnover at the end of the period. In these circumstances, an additional cumulative sum of over US$ 5 million would be generated.

Overall, moving accounting rates towards the Mauritanian operator's real costs would generate a significant surplus on the international settlement balance (if the accounting rate were set at US$ 0.49 per minute). According to the scenario, the cumulative gain would be between 5 and 7 million dollars. OPT's turnover and profit resulting from these scenarios are better than before, since incoming traffic flows are increased thanks to a significant reduction in Mauritania's accounting rate share while Mauritania's out-payments are also reduced.

�Scenario D1: Very low settlement rates

It provides a simulation of the discontinuation of bilateral negotiations for determining the amounts of accounting rate shares. To take account of the sudden nature of the discontinuation of negotiations, it is assumed that the accounting rate shares between North America and Mauritania plummet to US$ 0.08 in 1999. The hypothesis of discontinuation of bilateral negotiations has been extended to all international relations.

In this scenario, the international settlement balance falls between 1996 and 2003 by 70%, resulting in a cumulative net loss of US$ 2.4 million. The big risk in this scenario is probable proliferation of call-back. Since the Mauritanian operator cannot reduce its tariffs significantly over such a short period, there would probably be a substantial increase in the difference between the OPT's tariff grid and that of its correspondents. In these circumstances, an increase in call-back is inevitable 

Scenario D2: Sender-Keeps-All

This scenario proposes an extreme situation, in which there is no longer any exchange of international accounts (as is currently the case for some traffic with Senegal, Côte d'Ivoire and a number of Arab countries).

In this scenario, there is no longer any international settlement income. The conclusions are the same as for the previous scenario. Given the relative importance of the international settlement balance for OPT's income, there is little effect on net profit. In such circumstances, the overriding problem is how much traffic will be diverted through call-back.

Conclusions for scenarios D1 and D2

Abolishing exchanges of international accounts or maintaining a practically zero accounting rate share has in practice little direct impact on the Mauritanian operator's net profit (the settlement balance surplus currently accounts for only around 3.2% of net turnover).

The indirect effects of the diversion of outgoing traffic through call-back are much more of a problem. National development constraints are such that the national network has to be financed by the international network, which therefore has to be subsidized. We have seen that the cost of a minute of international call is extremely high in Mauritania. It is not possible for the Mauritanian operator to reduce the price of a minute of international call in the same proportions as its correspondents. The big difference in tariffs which results would lead to a net decline in the operator's income on account of the phenomenon of call-back.

The impact of this would be exacerbated by the fact that OPT would be obliged to make investments to route this incoming traffic, without any compensation since it would be insufficiently remunerated or even not at all. That would in a way be tantamount to OPT having to subsidise the routing of traffic from third countries, including traffic "stolen" from it by call-back operators.

�Summary of the simulations (Summary of results)

�1996�FCC Benchmark�Staged reduction 6%�Staged reduction 10%�Termination charge�Very low rates�Sender-Keeps-All��TRAFFIC (millions of minutes��Incoming traffic�4.9�10.1�10.1�10.1�10.1�10.1�10.1��Outgoing traffic�6.1�13.7�11.4�12.2�12.2�14.2�13��AR SHARE - United States (US$)��Received by Mauritania�0.85�0.23�0.55�0.41�0.49�0.08�0��Paid by Mauritania�0.85�0.23�0.55�0.41�0.15�0.08�0��AR SHARE - Europe (US$)��Received by Mauritania�1.03�0.28�0.67�0.49�0.49�0.08�0��Paid by Mauritania�1.03�0.28�0.67�0.49�0.15�0.08�0��AR SHARE - Africa (US$)��Received by Mauritania�1.16�0.32�0.75�0.55�0.49�0.08�0��Paid by Mauritania�1.16�0.32�0.75�0.55�0.49�0.08�0��CUMULATIVE BALANCE��Millions US$�5.6(*)�5.2 - 5.9(**)�5�5.7�11�3.4�0��CUMULATIVE TURNOVER��Millions US$��249�249�249�257�247�244��(*)	projection as for 1996 profit�(**)	according to elasticity for incoming traffic��The above simulations show that a fast decline in accounting rates (subject to the effect of elasticity) does not necessarily result in a proportional reduction in the operator's income. The perverse effect of this decline in fact resides in the increased risk of call-back which, on the contrary, would result in a sharp loss of income for Mauritania (the Mauritanian operator's income depends very strongly on income from billed international traffic). Given its rigid income structure, any adjustment of OPT's international tariffs will have to be gradual.

Conclusions

In the case of Mauritania, the result of the simulation is highly sensitive to elasticity levels. This is due to the present small difference between incoming and outgoing traffic (ratio currently 1.2). This means that Mauritania's OPT is not very dependent on international settlement balances, which generate only 3.2 % of its net turnover (1996 data). Nevertheless, the difference between outgoing and incoming traffic is tending to grow as the years go by.

Finally, even if Mauritania only makes a small profit on international settlements, the balance is labelled in hard currency, which is important in a country whose currency is not convertible. Thus, the contribution from international income will remain valuable for OPT, which has to continue the costly exercise of establishing its national network and repay a debt in hard currency (exchange rate fluctuations can cause significant exchange rate loses).

�SAMOA

The Samoan economy is largely based on the agriculture sector and other primary sector activities. There is a small manufacturing sector and since the later 1980's, selected service industries such as distribution, tourism and transport have increased and reduced the earlier reliance on agriculture as the main economic activity.

During the early 1990's two major cyclones, "Ofa" in 1990 and "Val" in 1991, caused major damage to basic infrastructures and a major re-building of the telecommunications infrastructure took place from 1992 onwards. 

During the early 1990's foreign aid accounted for about one-third of the gross national product with the majority of it being provided by Australia and Japan. With a substantial number of Samoans residing in New Zealand, Australia and the United States, there has been a significant dependence on offshore remittances as a source of national savings in the past, however the overall value of this source has declined in recent years. However, in terms of the direction of telephone traffic, the estimated 100,000 Samoans who reside in New Zealand, Australia and the United States are the source of a substantial portion of the growing number of incoming minutes from these developed economies. 

The Samoan economy is one of five in the South Pacific region to be classified as "least developed".

Telecommunication policy and network development

The significance of the telecom sector in terms of total economic output has been increasing during the 1990's in Samoa. The 1993 telecom revenue of US$ (US) 5.9M represented approximately 3.8% of total 1992 GDP. By 1995, the total telecom revenue represented some 4.5% of 1994 GDP. The average for Low Income and Lower Middle Income countries based on the 1995 telecom revenues and 1994 GDP was 1.3% and for High Income countries with fully developed networks it was 2.1%.

The Network: Development Plans and Indicators 

There are two public telecom operators serving Samoa. The incumbent fixed-wire basic service provider is the Posts and Telecommunications Department of the Government of Samoa which is currently a non-corporatized business entity. According to the Government of Samoa's National Strategic Plan for 1996-97 the Post and Telecommunication Department will be corporatized during the 1996/97 fiscal year, with a view to eventual privatization. The new corporation will continue to provide both postal and telecommunications services, and will explore new product possibilities. The corporatization initiative was not completed by the end of the 1996/97 fiscal year. However, an implementation plan was schedule to be presented in Cabinet during December of 1997 with a target date for full corporatization of July 1998. 

The basic fixed-wire network consists of a main digital switching centre in Apia which performs the local, domestic trunk and international switching functions. There are six remote switching units which provide service to towns and villages in the outlying areas. 

A digital microwave system provides the main backbone facilities.

The development of the wired network has progressed from a base of 6,500 lines in 1992 to 8,251 by year-end 1996. The overall penetration level increased from 4.01 to 5.00 over the same period. While Samoa is included in the "lower middle income" group of economies based on per capita income, it is designated as a "less developed country" (LDC). With a penetration rate of 4.36 in 1993, it had the highest penetration rate of all 48 LDC's which collectively had an average rate of �penetration of 0.29 as of 1993.

The second public service provider is a recently created joint venture company which has been licensed to provide both cellular mobile service and wireless local loop services in the rural areas. The cellular-mobile and wireless local loop service are in the process of being introduced. The cellular network consists of a single switching centre located in Apia and one cell site serving the Apia area. The development plan includes expansion of the network to outlying areas.

As with many developing economies, infrastructure development outside the main urban area of Samoa has been limited with the overall penetration rate being 0.78% in 1995 compared to an average of 8.40% with other countries in the same income group. However, the level of development outside Apia will accelerate as a result of the Government's initiative to licence a cellular-mobile and wireless local loop operator to provide service to the non-urban areas.

Price Structure

The current price structure has remained essentially unchanged since about 1989. Given the changes in the consumer price index over the period 1992 to 1996, real price levels have been declining, particularly for the period 1994 to 96. Notwithstanding these overall real price decreases, the matter of price structure changes has not been adequately addressed. 

Evolution Of International Telecommunications Environment

The international links for traffic which have direct routes are New Zealand, Australia, United States, American Samoa and Fiji. The remaining international traffic is handled by transit arrangements via New Zealand, Australia and the United States. The transit traffic as a portion of total traffic averages about twelve percent which given the decline in total outgoing traffic suggest that the "erosion" is also impacting on both the directly routed and the transit traffic.

Traffic trends

The trends in international traffic, incoming and outgoing, are both pronounced and inverse. The inverse relationship between the growth in the 1990's between incoming minutes and outgoing results in an increasingly larger dependence on "in-payment" funds in terms of total revenue and income.



International Traffic - 1990 to 1996

(Minutes - Millions)

(Five major routes: To/From - New Zealand, Australia, United States, American Samoa and Fiji)��Year�Outgoing�Incoming�Ratio - In/Out��1990�2.1����1991�2.9�4.2 �1.4��1992�3.2�4.3�1.3��1993�3.8�5.9�1.6��1994�4.1�7.5�1.8��1995�3.7�8.5�2.3��1996�3.7�9.8�2.6��On the heaviest route, Samoa to New Zealand the outgoing price per minute from Samoa is in the order of two times higher than that of the "off-peak", savings-plan price offered in the other direction. 

�Accounting rates

In terms of accounting rates, they have been on a downward trend with a reduction of some 28.5% in the weighted accounting rate from 1992 to 1997.



Trend in Weighted Accounting Rate - 1992 to 1997����Year�Weighted Accounting �Rate (SDR)�Weighted Accounting�Rate (US$) �Weighted �Settlement �Rate (US$)�������1992�0.934�1.41 �0.705��1994�0.734�1.10�0.550��1996�0.702�0.97�0.485��1997�0.668�0.93�0.465��The trend in the settlement rate over the most recent five year period, 1992 to 1997, has been a reduction of some (US$) 0.240 (0.705-0.465). Assuming a similar trend over the next five year period, the resulting weighted settlement rate would be in the order of 0.225 (0.465-0.240). Such a result would be comparable to the FCC benchmark settlement rate for Lower Middle Income countries for the year 2001 of 0.19.

Scenarios for changes in the international accounting system

The four scenarios – Benchmarks, Staged Reduction, Call Termination and Sender-Keeps-All – are presented in the following sections.

The forecast for Scenario A of each settlement alternative – Benchmarks, Staged Reduction, Terminating fee, and Sender-Keeps-All – for outgoing and incoming minutes is based on an analysis of the traffic pattern on each of the three major routes included in the scenarios - New Zealand, Australia and the United States - during the period 1994-96. Prices are assumed to retain their historic relationship - declining in real terms at the rate of change in the consumer price index for outgoing calls and declining for incoming calls at the historic rate. The analysis excludes transit traffic which accounted for about 12% of the total historic traffic in order to simplify the impact calculations. 

Traffic in terms of total outgoing minutes is estimated to increase at an annual rate of 2% on each of the three routes for the full period - 1997 to 2001- for each of the Scenario A settlement options. Incoming traffic growth rates for the Scenario A options are forecast to continue their historic growth trends over the five year period with the New Zealand and U.S. routes averaging about 14% growth and the Australian route averaging about 3% growth. 

The Scenario B for each settlement alternative reflects a change in the assumption for both incoming and outgoing demand due to the relative changes in prices. Outgoing prices are assumed to decline at a rate of 10% per year for the five year period. This price change is reflected in the higher growth rate for outgoing demand on each route. The estimated increase in demand is assumed to accelerate during the period commencing with no increase in 1997 and increasing at a rate of 2% per year with an estimated growth of 8% in 2001.

The incoming demand is also modified in Scenario B with the growth rates being reduced on average as follows - New Zealand 7%, Australia 2.5% and the United States 7%.

�All scenarios cover a five year period 1997 to 2001. The "phase-in" dates and periods for the various settlement rates employed in Scenario 1 A and B (Benchmarks) and also in Scenario 3 A and B (Termination fees) are those described in FCC Decision 97-280, paragraphs 6 and 22. Therefore, January, 1999 is the phase-in date for new rates to High Income countries (New Zealand, Australia and the United States) and January 1, 2001 is the phase-in date for traffic terminating in Samoa, a Lower Middle Income country. The phase-in period for Scenario 2 is the full five year period 1997-2001. For Scenario 4 (Sender Keeps-all), the implementation date is 1 January. 1997.

The difference between the actual settlement rate in 1996 and the target settlement rate i.e. (US$) 0.15 per minute for out-payments to High Income countries in 1999 is amortised uniformly over the three year period 1997 to 1999 in the Benchmark scenario and the phase-in period for in-payments to Samoa at 0.19 per minute is 2001 and is uniformly amortised over the period�1997 to 2001.

The (FCC) "Benchmark" system or "price caps" for Accounting Rates 

The result of applying the Benchmark method in Scenario 1A is that total international revenue peaks in 1999 at US$7.2m and then declines to US$6.4m in 2001 to about the same level as it was in the base-year 1996. Since the outgoing traffic is estimated to grow on average at a rate of only 2%, the major factors for the changes in revenue are the reduction in the settlement rates to a level of 15 US cents per minute in 1999 and the steady decline in the settlement rate for incoming traffic over the five year period which is partially modified by the growth in traffic. The overall result is a decline in international revenue in the order of 28% over the five year period.

The Staged Reduction Method

This scenario is based on an annual reduction in the settlement rate of 10% over the five year period 1997-2001. Given the current level of settlement rates, the overall reduction for the period is less than that which would be experienced using the Benchmark scenario. Based on the price levels and demand assumed for Scenario A the net international revenue in the year 2001 is some US$7.5M compared to the Benchmark revenue of some US$6.4M. The major factor is the increased level of in-payments which peaks in 1999 and then declines due to the reduction in the incoming settlement rate. 

The decline in net international revenue in Scenario 2B is primarily due to the decrease in prices for outgoing traffic and also the reduction in in-payments due to both the lower level of demand and the declining settlement rate. However, the revenue in 2001 remains somewhat higher than that in Benchmark Scenario-1B due to the higher level of the settlement rate in the Staged Reduction method.

The "Call-termination" method

The settlement rates for New Zealand and Australia in this scenario are those developed in the FCC Decision 97280, Appendix E. This methodology is described as the "tariffed components price" (TCP) and was employed to calculate the FCC Benchmark settlement rates in the above-mentioned decision. The resulting settlement rate for New Zealand is 23.8US cents and, for Australia, 18.7 US cents per minute. 

The settlement rate for the United States is the FCC benchmark rate for High Income Countries which is 15 US cents per minute effective in 1999. The settlement rate for incoming traffic to Samoa is based on the application of the TCP methodology for two of the three components- national extension and international switching which are 3.1 (based on current domestic prices for local and domestic long-distance calls and a 70/30% distribution of incoming international traffic between Apia and the rest of the country) and 1.9US cents(for digital switching) respectively.

�For the third component, international transmission, an amount of 8.6 US cents per minute is employed. The amount employed for this component is somewhat arbitrary as the price for international private lines was not available and therefore the full TCP methodology could not be employed. The international transmission component for New Zealand is 5.7 US cents and for Australia 4.8 US cents based on the TCP method. The resulting settlement rate for Samoa at the end of the five year transition period is 13.6 US cents per minute compared to the benchmark rate employed in Scenario 1 of 19 US cents per minute. 

The phase-in period for the new rates is consistent with that employed in the other scenarios with the new rates effective in 1999 for the high income countries and in 2001 for Samoa.

The impact on international revenue in Scenario 3A is a reduction approximately 18% from the base year of 1996 to the end of the five year transition period, 2001. The main factors are the reduced level of in-payments due to the declining incoming settlement rate and the somewhat higher out-payments due to higher settlement rates to New Zealand and Australia compared to the Benchmark scenario.

In Scenario 3B, international revenue declines by some 42% from the base-year, 1996, to the end of the five year transition period. The primary causes of the decline is a combination of the reduction in billed revenue due to the price decreases and the lower level of in-payments due to the declining settlement rate for incoming traffic. It should be noted that one aspect of the TCP methodology which may need further review and analysis is the impact of price re-structuring on both the national extension component and the international transmission component. In addition, the international switching component may require some upward adjustment to reflect the higher unit costs for the smaller scale switches employed in limited markets.

Collapse of System -Trend to Alternative Routing & Sender-Keeps-All

This scenario assumes that each operator retains their total originated international revenue and consequently no compensation is paid for terminating minutes of traffic. The scenario is presented employing the same assumptions for demand and price levels as those in the previous scenarios. However, in this scenario, the only "revenue" earning minutes are those originating in Samoa and the total revenue is the product of outgoing minutes and the current (1996) price per minute for Scenario 4A and the revised prices for outgoing traffic employed in the B Scenarios.

The loss of compensation for incoming minutes results in a 45% decline in international revenue by year five in Scenario 4A. In Scenario 4B the impact of the price declines results in a more pronounced decrease in the net international revenue from 6.5M in 1996 to 2.8M in 2001, a 60% decline.

Summary

A summary of the overall results for each scenario is presented in the tables below.

The application of the eight different scenarios in terms of the impact of net international revenues is that in seven of the scenarios there is a decrease in net international revenue at the end of the five-year transition period compared to the revenue in the base year. Scenario 2B, the Staged reduction method, is the only one which produces an increase in net international revenue.

It should also be noted that a fairly robust forecast of growth in terms of incoming minutes is employed in all Scenario A's and although these are based on historical trends, they may not materialise over the five year transition period.

�The most significant declines are reflected in the "Sender Keeps-all" methodology with revenue declining in Scenario 4A and 4B at rates of 45% and 57% respectively. The least amount of revenue erosion is reflected in the "Staged Reduction" methodology which produces a revenue increase in Scenario 4A of some US$1m and a decrease of US$1.1m in Scenario 4B



Summary of Scenarios A- 1997 - 2001 (M U.S. US$)��Impact on Net International Revenue��Major routes - New Zealand, Australia and the United States��������Year�1. Benchmarks �2. Staged Reduction �3.Termination

Charges�4.Sender-Keeps-All��1996 Base-year�6.5�6.5 �6.5�6.5��1997�6.9�6.9�6.9�3.4��������1998�7.1�7.1�6.7�3.4��������1999�7.2�8.2�6.6�3.5��������2000�7.0�7.4�6.1�3.6��������2001�6.4�7.5�5.3�3.6��������% Change-1996-2001 �

(1.5)�

6.5�

(6.5)�

(44.6)��

��Summary of Scenarios B- 1997 - 2001 (M U.S. US$)��Impact on Net International Revenue��Major routes - New Zealand, Australia and the United States��������Year�1. Benchmarks �2. Staged Reduction �3.Termination

Charges�4.Sender-Keeps-All��1996 Base-year�6.5�6.5�6.5�6.5��1997�6.2�6.2�6.1�3.0��������1998�6.1 �6.0�5.7�2.9 ��������1999�6.0�5.7�5.4�2.9 ��������2000�5.4�5.6�4.6�2.8��������2001�4.7�5.4�3.8�2.8��������% Change-1996-2001 �

(27.7)�

(16.9)�

(41.5)�

(56.9)���Annex One

Economic and Telecom Indicators 1992-1996

�1992�1993�1994�1995�1996��1. Demographic/Economic��Population (10x3)�162�163�164�164�165��Density per sq. km.����58���GNP per capita (ppp-US$)�1870�2000�1860�2030���Average Annual Exchange Rate per US$�2.47�2.57�2.53�2.47�2.46��Consumer Price Index (1990=100) �107�109�129�130�140��2. Telephone Network������Total Main Lines� in operation�6,500�7,100�7,400 est.�7,800 �8,251 est.��Per 100 -population�4.01�4.36�4.51�4.76�5.00��Largest City����19.29���Connected to digital Exchanges�100�100�100�100�100��3. Mobile Services�������Cellular Mobile�����Introduced in 1997��4. International Traffic��Outgoing minutes 

(millions)�3.2�3.8�4.1�3.7�3.7��Incoming minutes (millions)�4.3�5.9�7.5�8.5�9.8��5. Human Resources�������Full-time telecom��195�174 ����Main lines per employee��36�45�����SENEGAL

Senegal is located at the furthest western point of the African continent, on the Atlantic coast. It is bordered by Mauritania to the north, Mali to the east, Guinea-Bissau and the Republic of Guinea to the south. In addition to these neighbouring countries, Gambia is enclosed within Senegal's territory.

The demographic and economic situation in Senegal is summarized below:

–	Surface area:	196 712 km2

–	Population:	8.46 million inhabitants

–	Urban population:	40%

–	Density:	43 inhabitants/km2

–	Population under age 20:	58%

–	GDP/inhabitant:	US$ 550

–	Exchange rate 96:	US$ 1 = 533 FCFA

A look at Senegal's economic development over a long period reveals low growth (-1.2% during the period 1985-95), especially in terms of per capita GDP. Senegal's per capita GDP is estimated at around US$ 550 for 1996.

Almost half of GDP is generated by the tertiary sector. Nevertheless, the primary sector, including in particular agriculture, occupies an important place. The primary sector accounts for some 20% of GDP and nigh on ¾ of the active population owe their livelihood to agriculture.

The net international settlement balance in 1996 amounted to some 19 billion FCFA (US$ 35.6 million), i.e. around 84% of Senegal's trade balance in services.

Telecommunication policy and network development

In 1985, the telecommunication in Senegal was completely reformed: the post and telecommunication activities of the Senegalese Office of Posts and Telecommunications (OPT) were separated, and national and international telecommunication services were merged. An entirely State-owned corporation was set up: Sonatel. As part of the programme for privatization of Senegalese State-owned enterprises, in 1997 the State decided to arrange for partial privatization of Sonatel. Under this privatization process, France Telecom acquired a 33.33% stake in Sonatel, for some US$ 122 million.

This privatization has not fundamentally altered the institutional framework of the telecommunication sector in Senegal since Sonatel still enjoys a monopoly over all telecommunication services until 31 December 2006 (at the latest). The Senegalese authorities remain cautious regarding liberalization of the whole of the telecommunication sector. This caution is reflected in Senegal's most recent declarations within the World Trade Organization. The most important of these are as follows:

Fixed telecommunication services: The authorities will consider the possibility of opening up the sector to other operators after 2003.

Cellular services: Following an international invitation to tender, the Government will issue licences to one or two operators. At the moment, Sonatel is operating a GSM cellular network. A DCS 1800 licence should be issued to Bouygues Telecom early in 1998. For cellular services, Sonatel will retain a monopoly on international calls until 2006.

�Regulation of the telecommunication sector: Senegal has committed itself with the World Trade Organization to introduce by 31 December 1997 at the latest a regulatory structure promoting healthy and fair competition between operators. Up to now, regulatory matters have been handled by the Directorate of Studies and Regulation of Posts and Telecommunications.

Main characteristics of the telecommunication sector

Senegal's telecommunication sector is one of the most efficient in Africa.

The number of telephone lines stood at 127 000 at the end of 1997. Between 1990 and 1996, the total number of lines was tripled, which shows how dynamically the network is developing. There is a very heavy concentration in the Dakar area, which accounts for 69% of installed lines in Senegal.

At 31 December 1996, telephone density stood at 1.11% in Senegal. Urban telephone density stood at 2.54%, as against 0.05% in rural areas. These figures, although modest in comparison with the telephone densities registered in developing countries, are nevertheless among the highest in West Africa.

Besides the basic telephone services, Sonatel offers its subscribers the following services:

Payphones: 		At the end of 1995, there were 471 Sonatel payphones.

Telecentres: 	Telecentres are one of the main means of access to telephone services for populations in rural areas.

Radio telephone: 	Sonatel has acquired a GSM system (ALIZE) which was commissioned in September 1996. The system installed has a capacity of 10 000 subscribers. At the end of 1997, there were 7 000 GSM subscribers.

Breakdown of income

Evolution of telephone income (billions of US$)

�1990�1991�1992�1993�1994�1995�1996�Structure 96��Telephone connection�1 360�1 012�2 218�1 339�1 175�1 447�1 579�1.30%��Telephone subscription�6 129�6 439�11 962�7 674�5 256�6 759�7 187�5.91%��Telephone traffic�–	international�–	domestic�63 092�nc.�63 056�nc.�109 840�nc.�68 374�39 556�28 818�46 910�19 394�27 516�60 296�19 933�40 364�66 852�30 002�36 850�55.02%�24.69%�30.33%��Balance - International telephone traffic�10 050�13 535�39 154�41 648�39 500�31 270�35 688�29.37%��Mobile communications�0�0�0�0�0�109�561�0.46%��Other telephone services�21 583�21 895�35 051�20 226�9 155�9 397�9 634�7.92%��TOTAL�102 214�105 937�198 225�139 261�101 996�109 279�121 501�100%��Source: Sonatel

In terms of current dollars, Sonatel's income has stagnated on account of the devaluation of the FCFA against the French franc (-50%) in January 1994. Income from outgoing international traffic was halved, while international settlement balances remained more or less stable.

Since 1993, international calls have accounted for between 20 and 25% of Sonatel's telephone income. The share represented by international settlement balances, on the other hand, declined �from 39% in 1994 to 29% in 1996. Over the same period, the share of income from domestic traffic rose by 10%.

Evolution of the breakdown of telephone income

�1993�1994�1995�1996��Total fixed charges�6%�6%�8%�7%��Domestic traffic�21%�27%�37%�30%��International traffic�28%�19%�18%�25%��Balance - International telephone traffic�30%�39%�29%�29%��Other telephone services�15%�9%�9%�8%��TOTAL�100%�100%�100%�100%��Evolution of international telecommunications environment

Since 1990, incoming international traffic has exceeded outgoing international traffic. Incoming international traffic grew by around 50% in 1992, while at the same time outgoing traffic grew by only 12%. 

Evolution of international traffic (incoming and outgoing)

�1990�1991�1992�1993�1994�1995�1996��International telephone traffic (in minutes)��Incoming (1)�23 601 994�26 223 671�40 743 573�40 857 896�46 080 770�48 339 442�52 805 583��Outgoing (2)�13 578 178�14 234 577�15 723 583�15 737 844�17 808 591�20 154 171�24 244 000��(1)/(2)�1.7�1.8�2.6�2.6�2.6�2.4�2.2��Balance (1-2)�10 023 816�11 989 094�25 019 990�25 120 052�28 272 179�28 185 271�28 561 583��International settlement balance (in 106 US$)��Balance�10 050�13 535�39 154�41 648�39 500�31 270�35 688��Source: Sonatel

At the same time, the international settlement balance increased fourfold between 1990 and 1992. However, since 1993, due to the combined effect of the rapid increase in outgoing international traffic and the reduction in the unit value of the accounting rate share, the international settlement balance has declined, by 5% in 1994 and 20% between 1994 and 1995. This trend was reversed, however, in 1996, when an increase in the balance from international settlements of 15% was registered.

Analysis of international traffic

Some 62% of incoming international traffic in Senegal comes from European countries. Senegal's main European correspondent is France, which in 1996 accounted for over one-third of total incoming international traffic.

�Analysis of incoming international traffic by geographical area

Area of the world�1990�1993�1996��Africa�14.06%�11.64%�7.33%��America�19.95%�21.11%�26.64%��Europe�62.02%�66.94%�61.60%��	of which France�44.12%�32.11%�35.85%��	of which Italy�9.45%�23.50%�15.60%��Rest of world�3.97%�0.30%�4.42%��Total�100.00%�100.00%�100.00%��Incoming international telephone traffic is highly concentrated, some 80% of it coming from only four countries: France, Italy, the United States and Côte d'Ivoire. The most remarkable feature is the exponential increase in traffic from Italy in 1992; that traffic rose from 2.7 million minutes in 1991 to 10 million minutes in 1992, probably due to an increase in transit traffic routed via Italy.

Europe is still the main continent for international calls placed by Sonatel's subscribers, alone attracting 58.8% of outgoing calls from Senegal. Outgoing traffic is concentrated primarily on France, which receives 45% of outgoing calls. After Europe, Sonatel subscribers call African countries, which represent 27% of outgoing calls. The three countries called most frequently are Côte d'Ivoire, Gambia and Mali.

Analysis of outgoing international traffic by geographical area

Area of the world�1990�1993�1996��Africa�19.32%�24.41%�27.34%��America�6.21%�6.83%�7.90%��Europe�65.35%�62.09%�58.84%��	of which France�55.58%�49.10%�45.33%��Rest of world�9.12%�6.67%�5.91%��Total�100.00%�100.00%�100.00%��Source: Sonatel

Outgoing international traffic is less concentrated than incoming international traffic.

Analysis of international accounting rate shares and international tariffs

Between 1990 and 1996, international telephone tariffs for the public have been reduced by 55% for all destinations. Over the same period, the values of accounting rate shares have also fallen. However, their fall has not been as uniform as the reduction in tariffs. The average accounting rate share for America has declined by 18%, while over the same period the accounting rate share for Europe fell by 28%.

The balance of international traffic (incoming/outgoing) showed a surplus of 28.5 million minutes in 1996. This balance has been stable since 1994. It is concentrated on three destinations, which account for some 93% of the balance, namely:

•	United States - balance: 11.4 million minutes

•	France - balance: 7.9 million minutes

�•	Italy - balance: 7.3 million minutes.

It can be seen from the evolution of the balances of accounts exchanged with Sonatel's 20 main correspondents how important this income is for the company's turnover. Total revenue from balances of accounts with its 20 main correspondents represents 27% of Sonatel's telephone income.

Evolution of the balance of accounting rate shares �for Sonatel's 20 main correspondents (in US$)



Area of the world�1990�1991�1992�1993�1994�1995�1996�% 96��America (1)�5 023 274�8 065 320�10 770 236�9 815 244�11 342 076�13 576 046�12 343 994�42%��Europe (2)�7 547 481�8 294 384�21 841 583�27 882 098�21 776 226�19 410 735�17 591 769�60%��Africa (3)�651 260�-747 648�-161 882�78 341�149 783�-230 669�-819 834�-3%��Total (1+2+3)�13 222 015�15 612 055�32 449 936�37 775 683�33 268 085�32 756 111�29 115 930���% Turnover (telephone services)�33%�36%�33%�27%���Source: Sonatel

Overall, the Senegalese telephone operator displays:

•	high financial dependence on income from settlement balances for international traffic. In 1996, this income accounted for 30% of operating revenue, which is extremely high

•	a tariff imbalance between it and its European and North American correspondents. By way of example, Sonatel's tariff to the United States is of the order of 1 330 FCFA/minute (US$ 2.22), whereas it is offered at US$ 1.55/minute by ATT in the other direction. This situation is thus an incentive both to organized commercial call-back and "social" call-back of the "call me back" type. A further incentive here is also the difference in purchasing power between Senegalese subscribers and their correspondents in the western world

•	an unbalanced tariff grid, where the prices of the subscription and local calls are low, being subsidized by the international service (outgoing and incoming).

For Sonatel, the fact that it receives a sizeable portion of its income in hard currency enables it to secure either self-financing of this investment or to repay its loans. In this connection, when the CFA franc was devalued by 50% in relation to the French franc in January 1994, the hard-currency international settlement balance enabled Sonatel to continue both repaying its loans and self-financing its new investment. In 1996, its rate of indebtedness was only 7%. The high level of hard-currency income thus serves to offset the effects of currency fluctuations.

Cost evaluation of international telecommunication services

The following section shows the cost results obtained for the international telephone service in Senegal using, first, the fully distributed cost method and, second, the cost-based method (marginal costs). The fully distributed cost method allocates all the direct costs of the services plus a proportion of shared fixed costs. Conversely, the marginal cost method prices a service solely on the basis of the direct costs of that service, and fixed costs are covered by the subscription. It may therefore be considered that the fully distributed cost method tends to subsidise network access costs, which are borne by all the other services (local, long-distance, international).

�Very good information is available in Sonatel's analytical accounts for 1996. As a result, it is possible to allocate the costs directly attributable to the international telephone service on the basis of the three cost elements - international switching, international transmission and national extension.

For remuneration of equity capital, it was decided (given Sonatel's very low level of debt, less than 10% of permanent capital) to charge a rate of return of 15% on fixed assets, which can easily be allocated to the various telephone services.

Indirect costs or shared costs were allocated to the different telephone services according to the respective proportion of traffic they each generate. In this connection, Sonatel supplied valuable traffic observation data, from which the following estimates were obtained:

•	breakdown of total telephone traffic in Senegal into incoming and outgoing international traffic, local traffic and long-distance traffic

•	distribution of incoming international traffic throughout the country

•	mean duration of local, long-distance and outgoing international calls.

Using the data from the analytical accounts for 1996, from which the items relating to non�telephone services (telex, telegraph) were subtracted, the following results were obtained:

•	under the marginal cost method, a cost per minute of 147.3 FCFA (= US$ 0.28);

•	under the fully distributed cost method, a cost per minute of 178.4 FCFA (= US$ 0.33).

In order to draw a parallel with the figures given by the FCC benchmark, these costs were broken down into the three components. Three types of results are presented, in which the degree to which network access is subsidized by the other services varies from 0% (marginal cost) to a 100% (fully distributed cost).

International service costs according to level of subsidy

�In US cents�International transmission�International switching�National extension�TCP�% of network access financing by other services���10�4�19�33�100%���10�4�16�31�50%���10�4�14�28�0%��Benchmark FCC�������Low income country�10�5�8�23���The costs of the network elements used in the provision of international telephone services vary (according to the rate of subsidy of network access costs taken) between 28 US cents and 33 US cents. The marginal cost calculated (disregarding indirect or shared costs, such as commercial, marketing and administrative expenses) is much higher than the FCC price cap. The main difference lies in the costs for the national extension. The costs of international switching and international transmission, on the other hand, seem to be correctly estimated by FCC. It is true that they are relatively independent of local conditions.

�Estimate of cross-subsidies between the international and domestic services

A first approximation of the current level of cross-subsidies between services may be obtained by comparing a breakdown of traffic with a breakdown of telephone income.

Comparison between income and traffic figures

�Income in %�Traffic in %��Connection�1.4%���Subscription�6.5%���Billed traffic�60.1%�90%��–	local�12.0%�59.8%��–	long-distance�21.0%�25.6%��–	outgoing international�27.1%�4.6%��Net international settlement balance�32.1%�10%��Total�100%�100%��Local traffic, which accounts for nearly 60% of the traffic handled in Senegal, generates only 12% of income. International traffic accounts for barely 5% of Senegal's total traffic, yet brings in nearly 27% of Sonatel's income. Subscription fees account for only 6.5% of income, whereas Sonatel's fixed costs represent some 54% of total costs.

When current tariffs are compared with the marginal costs of services, the international service yields a surplus of 93 US cents per minute, which serves to subsidise both the local telephone service and network access costs. The current long-distance tariff is very slightly below the corresponding marginal cost.

Scenarios for changes in the international accounting system

Methodology and principles

The main purpose of all of the scenarios proposed here is to try to assess the impact that a significant decline in accounting rates and/or a change in the way they are set would have on operators in terms of:

•	loss of income

•	re-balancing their tariff grid

•	ability to sustain their development programme

Modelling all the effects induced by a fall in accounting rate levels is a complex operation and requires a vast amount of data, some of which (price elasticity, etc.) are not available and have to be estimated. In order to try to take into account the most important effects in developing scenarios with the data available, the following hypotheses have been used.

•	Some studies have shown that demand elasticity in relation to the price of international calls in the United States is between 0.9 and 0.8. In order to take account of the significant disparities in income between inhabitants of the developing countries and those of other countries and different consumer habits, a lower figure (0.6) was taken.

�•	The reduction in international tariffs for outgoing traffic from Senegal was determined according to the constraints imposed by re-balancing of Sonatel's tariff grid and development of its network.

•	Sonatel's tariff grid is currently unbalanced. Sonatel's objective is to rebalance this tariff grid as quickly as possible. The scenarios take account of this objective and propose a re-balancing of Sonatel's tariff grid by the year 2003.

•	In line with the network development commitments undertaken by Sonatel's reference shareholders vis-à-vis the responsible ministry, by 2006 Senegal should have some 350 000 telephone lines and around 50 000 mobile telephone lines. According to these hypotheses, telephone density in Senegal should be approaching 3.2% in 2006.

•	The evolution of incoming and outgoing international traffic has been broken down into two periods, 1997-2000 and 2001-2003. In the first period, it is assumed that traffic will increase significantly with the digitization of international links. For the period 2001-2003, a lower traffic growth rate is assumed.

•	The increase in domestic traffic follows the anticipated nominal growth in GDP, i.e. 7 to 8% per year.

Scenario A: FCC Benchmark

This scenario proposes an evolution of accounting rate shares such that the amount of accounting rates between American operators and Senegal meets the level set by the FCC Benchmark.

To comply with the benchmark, accounting rate shares between Senegal and the United States must be reduced to 19 US cents per minute by 2001. In view of the current level (1996) of accounting rate shares between the two countries (US$ 1.30 per minute), this price cap will mean an annual 32% reduction in accounting rate shares for five years. The simulation of the scenario therefore proposes an across-the-board 32% reduction in accounting rate shares for all international destinations, except in Africa. The 1996 accounting rate shares for these destinations are lower. The scenario thus also assumes that the accounting rate shares for the African region tend towards the FCC benchmark, but at a different pace.

In this scenario, the balance of international settlements falls between 1996 and 2001 by 52%, resulting in a net cumulative loss of 25.2 billion FCFA (US$ 42 million). This sharp fall in income is one of the main reasons for the downturn in Sonatel's net profits, which decline by 44% between 1996 and 1999. In subsequent years profit starts rising again, thanks to tariff re-balancing, and in 2001 it exceeds the 1996 level.

Even though outgoing international traffic grows more rapidly than incoming international traffic, this scenario, in which the proposed benchmark is far removed from Sonatel's costs, has a significant impact on income from the settlement balance for international traffic.

Scenario B1: 6% staged reduction

This scenario proposes a slower reduction of 6% per year in the amount of accounting rate shares, which continue to be applied according to the principle currently in force.

In this scenario, the balance of international settlements rises between 1996 and 2001 by 10%, resulting in a cumulative net gain of 10 billion FCFA (US$ 17 million).

�Scenario B2: 10% staged reduction

This scenario proposes a slow reduction of 10% per year in the amount of accounting rate shares.

This scenario exacerbates slightly the impact of Scenario B1 as regards the settlement balance; the net cumulative gain is only 7.4 billion FCFA (US$ 12 million).

Scenarios B1 and B2: Conclusion

With scenarios B1 and B2, income from the settlement balance for international traffic stabilises at a level slightly higher than the 1996 level.

Scenarios C1 and C2: Termination charge

The termination charge has been evaluated on the basis of the costs calculated in the previous section, using the three components identified in ITU-T Recommendation D.140.

In Scenario C1, a termination charge equal to the sum of the marginal costs of these three components is applied for incoming international traffic to Senegal. The amount of this flat-rate charge, applied for all relations, is set at 28 US cents per minute.

As far as the charge applied by foreign operators on their incoming international traffic from Senegal is concerned, it has been decided to apply, for relations with Europe and North America, the benchmark proposed by FCC for high-income countries, namely 15 US cents per minute. For countries in the Africa region, it has been decided that the charge proposed by Senegal was close to their actual costs. Finally, the termination charge applied to Senegal by other countries has been based on the FCC benchmark for middle income countries, namely 19 US cents.

Scenario C2 proposes a termination charge based on the marginal costs of the three components required for routing international communications, plus a factor for subsidising other services. This charge has been estimated at 37 US cents per minute, i.e. an additional 0.09 US cents subsidy, which may serve for instance as incoming traffic's contribution to Sonatel's universal service obligations. In this scenario, income from international traffic subsidises the cost of other services to the tune of 25%.

In scenario C1, the balance of international settlements falls between 1996 and 2001 by 17%, resulting in a net cumulative loss of 28 billion FCFA (US$ 15 million). In scenario C2, the balance of international settlements rises between 1996 and 2001 by 10%, resulting in a net cumulative gain of 13 billion FCFA (US$ 22 million).

Scenario D1: Very low settlement rates

This scenario simulates the impact of the introduction of very low accounting rate shares akin to interconnection charges. The simulation assumes accounting rate shares to be symmetrical and cut to US$ 0.08 for all destinations in 1999.

In this scenario, the international settlement balance falls between 1996 and 2001 by 81%, resulting in a cumulative net loss of 48.3 billion FCFA (US$ 81 million).

Scenario D2: Sender-Keeps-All

This scenario proposes an extreme situation, in which accounting rates are abolished for all telephone relations with Senegal.

�The international settlement balance ceases to exist, resulting in a net cumulative loss of US 158.5 million).

Scenarios D1 and D2 : Conclusion

Abolition (scenario D2) or very sharp reduction (scenario D1) of accounting rate shares has a very severe impact on Sonatel's profitability and its ability to continue developing Senegal's telephone network according to its set objectives. 

All of the scenarios can be placed in one of three categories, according to the cumulative effects on the traffic settlement balance:

•	Scenarios with very adverse impact: FCC benchmark, very low settlement rate, Sender-Keeps-All.

•	Scenarios with very positive impact: 6% and 10% gradual reduction, asymmetric termination charge + 24% subsidy in relation to marginal cost.

•	Scenarios with little impact: Asymmetrical termination charge without subsidy, asymmetrical termination charge + 7% subsidy in relation to marginal cost.

Furthermore, it emerges from an analysis of the scenarios which have a positive or little impact on the settlement balance that, for the same accounting rate share received by Senegal, an asymmetric system is more advantageous for Senegal.

�Summary of the simulations



�1996�Simulation of the situation in 2001���Initial situation�Benchmark�6% staged reduction�10% staged reduction�Termination charge: marginal cost�Termination charge: marginal cost + subsidy�Very low accounting rate share 8 US cents�SKA�Stable income����SC No. A�SC No. B1�SC No. B2�SC No. C1�SC No. C2�SC No. D1�SC No. D2���Incoming international traffic (million minutes)�53�151�103�130�144�137�150�142�143��Outgoing international traffic (million minutes)�24�80�80�80�80�80�80�80�80��Accounting rate share Senegal-North America�����������Received by Senegal (US$/min)�1.30�0.19�0.95�0.45�0.28�0.37�0.08�0.00�0.30��Paid by Senegal (US$/min)�1.30�0.19�0.95�0.45�0.15�0.15�0.08�0.00�0.15��Accounting rate share Senegal-Europe�����������Received by Senegal (US$/min)�1.46�0.21�1.07�0.51�0.28�0.37�0.08�0.00�0.30��Paid by Senegal (US$/min)�1.46�0.21�1.07�0.51�0.15�0.15�0.08�0.00�0.30��Accounting rate share Senegal-Africa�����������Received by Senegal (US$/min)�0.53�0.19�0.39�0.18�0.28�0.37�0.08�0.00�0.30��Paid by Senegal (US$/min)�0.53�0.19�0.39�0.18�0.28�0.37�0.08�0.00�0.30��Cumulative effect on total traffic settlement balance (billion FCFA)��(25 247)�10 080�9 605�(2 855)�13 021�(48 577)�(95 116)�(17)��Debt rate�7%�25%�21%�22%�22%�21%�30%�39%�22%���SRI LANKA

Sri Lanka is an island nation of some 19 million people, relatively densely populated at 280 people per square kilometre. There is a heavy concentration of commerce and telecommunications in the capital, Colombo. The entire island is, however, relatively evenly (and densely) populated, with 80% of the people living in rural areas. 

Despite considerable economic development since it gained independence from Britain in 1948, Sri Lanka remains a low income country by international standards, with a per capita Gross Domestic Product (GDP) of about US$760 at 1996 market prices. Steady growth in per capita GDP is lifting Sri Lanka out of the World Bank's lowest income classification into the lower-middle-income category. Among countries of this income level, however, Sri Lanka stands out for the high levels of education and health that have been attained, and for the stability of its population size.

Table 1.3 summarises some statistics (based on figures from 1994 to 1997). Western Province covers Colombo, Gampaha and Kalutara Districts, in other words it is a generous interpretation of Greater Colombo. 

Regional development indicators and teledensity

�Western province�Rest of island�Sri Lanka��Population, m (1994)�4.4�12.6�17.0��Population density per sq. km�1190�204�260��Number of villages�5,309�31,991�37,300��Number of payphones (1996)�1,902�846�2,748��GDP per capita (Rs)�38,000�17,500�23,000��Mean household income (Rs)�57,000�37,500�42,500��% of total GDP�43�57�100��% of industrial production�80�20�100��% of fixed lines�70�30�100��Payphones per village (1996)�0.36�0.03�0.07��Fixed lines per 100 people (1997)�4.5�0.6�1.6��IDD lines per 1000 people (1997)�4.4�0.3�0.6�� Source: Statistical Abstract 1996, SLTL, TRCSL, Atlas of Sri Lanka

Source: SLTL

Telecommunication policy and network development

The annual revenues of Sri Lanka Telecom Ltd (SLTL) have grown from around 4.5 Rs b (US$75m) in 1991 (the first year for which accounts were drawn up); that is, they are around 1.5% of GDP. 

�Telecommunications policy

Until 1991 nearly all telecommunications services were provided by the sole telecommunications operator, a government department (Sri Lanka Telecommunications Department) under the Ministry of Posts and Telecommunications. A private cellular operation, Celltel Lanka, was launched as a joint venture between Millicom and four local companies in 1988, and a small private paging operation had been licensed since 1981. The first step in reform was the passage in 1991 of the Sri Lanka Telecommunications Act. 

Following this Act, for some years SLT retained a de facto monopoly in basic fixed voice communications. However, for all other services a liberal licensing policy was adopted, and many new licences were granted. This led to considerable growth, especially in mobile services. 

The biggest step, however, was the licensing in March 1996 of two new companies to compete directly with SLT by providing fixed telephony using Wireless Local Loop (WLL) technology. The two WLL operators are Lanka Bell (originally a Bell Canada company, now owned by GTE and a local partner, using Nortel equipment) and Suntel (owned by Telia and a local partner, using Ericsson equipment). 

A 1996 policy statement announced the government's intention of a pause in the issuing of new telecoms licences for basic voice telephony until after a review to be carried out in 2000. Other important items in this statement were:

•	a second international operator to be chosen by competitive tender and licensed to operate from 2000 (this has since been postponed to 2002 as part of the privatization package)

•	all tariffs and interconnect charges to be cost-based, with operators expected to be able to substantiate this by providing detailed cost information by the end of 1998

•	SLTL to eliminate cross-subsidy between its international and domestic operations by the end of 1999, and to complete tariff re-balancing by 2002, when a price cap is to be introduced.

Consistent with the stated policy on the international monopoly, international leased circuits may not carry voice traffic and may not interconnect with the Public Switched Telephone Network (PSTN). Call-back is not illegal, however.

The initial Sri Lanka offer to the WTO in February 1997 offered an end to the international monopoly in 1999 subject to the completion of re-balancing by that date; but re-balancing is now expected to be complete only in 2002. Foreign equity participation of 35% was to be invited in SLTL, and this was realised in August 1997 with the sale of a 35% shareholding, with management control, to NTT.

Domestic network 

Table below shows the number of licensed operators and their approximate numbers of subscribers.

�Telecoms licensees and lines, end 1997 

Service�Licensees�Lines ('000)��Basic fixed voice services (SLTL)�1�327��WLL operators�2�26��Payphones�1�3��Cellular mobile�4�118��Trunked private mobile radio�1�1��Paging�5�11��Data comms/Internet service providers �9���Private networks and leased circuits �2���Total�25���Source: TRCSL

Service standards have improved from the levels experienced around 1990, when around 25% of calls were completed successfully. However, call completion rates remain poor, mainly because of the called party already being busy (this occurs 50% of the time), a situation clearly linked with the shortage of lines. In addition, there are high fault rates, mainly on outside plant, much of which is overhead and exposed to weather and other hazards. The current target fault rate is 10 faults per 100 lines per month; current achievement varies widely from place to place. The percentage of faults cleared by the following day has risen from 55% in 1993 to around 60% now. The "official" waiting list has not dropped below a third of the installed base, and now stands at around the same level.

The quality of service provided by the international gateways is notably better than the average for SLTL's network, with around 50% of all busy hour call attempts being successfully completed (compared with an overall figure around 35%). However, it is recognized that clear room remains for improvement towards the 60-65% which is achieved elsewhere.

SLT tariffs

By the standards of other countries, SLTL's domestic tariffs are rather low. In particular, its rentals are extremely low and its domestic call charges reasonable; these are partly made up for by high installation charges and rather high international call charges. Restructuring has already led to a low distance differential (there are only two tariff bands, local and long-distance, with the latter costing 2.4 times as much as the former). After several years of tariff stability, accelerated tariff re-balancing is now under discussion with the regulator, with the aim of raising 50% more domestic revenue by the end of 1999.

Evolution of international telecommunication environment

For the time being SLTL enjoys a formal monopoly on international voice telecommunications in Sri Lanka. Call-back is not illegal in Sri Lanka. Because the collection rate is close to the accounting rate on the US route, the overall revenue effect of US-based call-back on SLTL is roughly neutral, and it has made no attempt to oppose the phenomenon.

In the WTO negotiations in early 1997, the prospect was held out that a second international operator would be licensed in Sri Lanka in the year 2000. However, as part of the privatization deal negotiated during the summer of 1997 between the Government and NTT, this date was postponed until 2002. (More precisely, a second operator may not be licensed until NTT have had 5 years' monopoly, that is not before August 2002; so a new competitor could hardly start operations before �the beginning of 2003). In addition, it is currently planned that there will be only the two competitors for a further 5 years. 

International telecoms services

International direct dialling (IDD) is not automatically accessible from ordinary SLTL lines. IDD access has to be specifically requested and a deposit of at least 5,000 Rs (US$83) paid. Only around 25,000 SLTL main lines in service currently have IDD access, although a further 5,000 can make international operator calls (this entails a lower deposit - 1,000 Rs (US$17) - and allows collect calls to be made). Again, the distribution of IDD lines is concentrated on Colombo, with 10.2% of Colombo lines having IDD access compared with only 5.0% elsewhere. It is important to note, however, that any line can receive inbound international calls.

Overall, since 1991, IDD tariffs before turnover tax have remained rather stable in nominal terms (that is, have decreased in real terms). The detail of their evolution is however complex, because of changes in country banding and discounts. Figure below shows how the real prices (in constant 1991 Rs) to users of three sample calls to popular destinations have changed since 1991.

Changing real prices of sample calls

�

Source: SLTL

International traffic patterns

Both outbound and inbound traffic streams have increased at compound annual growth rates averaging around 17% for the period since 1990, though this is now abating towards 10%. As for most developing countries, overall, inbound traffic outweighs outbound traffic by a considerable factor - recently, around 3.3. The top 5 correspondent countries account for nearly 50% of both-way traffic (with all of these 5 having significant shares of that 50%).

The table below summarises the overall picture for recent years:

�International traffic and calls

�1991�1992�1993�1994�1995�1996�1997��Traffic minutes - inbound, m �49.7�57.7�65.0�82.5�84.3�98.5�117.7��Traffic minutes - outbound, m�15.6�17.8�19.5�23.8�26.2�31.0�35.9��Traffic minutes - both-way, m�65.3�75.5�84.5�106.3�110.5�129.5�153.6��Both-way % growth on previous year��15.6�11.9�25.8�4.0�17.2�18.6��Inbound/outbound ratio�3.2�3.2�3.3�3.5�3.2�3.2�3.3��Outbound calls, m�4.8�6.3�7.7�9.1�10.5�11.9�14.1��Source: SLTL

SLTL does not publish details of its inbound traffic streams. It is possible to obtain some of this information from STARS traffic database. Information on Australia, Canada, France, Italy and the Netherlands is not available. For comparison Sri Lanka's reported outbound traffic for the same year is also shown.

Reported traffic streams inbound to Sri Lanka, and balances

Country of origin�Inbound traffic (m min)�Year�Outbound traffic (m min)�Spot ratio

(in to out)��Germany�5.7�1995�1.2�4.7��India�4.6�1995�4.2�1.1��Japan�5.3�1994�1.5�3.5��Saudi Arabia�1.8�1995�0.6�3.0��Singapore�3.0�1994�1.9�1.6��Switzerland�5.1�1994�0.4�12.7��UAE�4.9�1995�0.9�5.4��UK�10.9�1995�2.9�3.8��USA�9.0�1995�2.0�4.5��Source: STARS traffic database, SLTL

A slackening of inbound traffic has been observed on several routes in the last year or two, notably from Western Europe, along with strong growth from the USA and Australia. The obvious explanation for this is re-file, although no operators have been identified who will admit to this practice. 

Accounting rates

In recent years the average of the accounting rates to the top 20 countries has declined smoothly, from about US$3.0 in 1992 to US$2.3 in 1997, and a further fall to US$1.8 is forecast for 1998. The only accounting rate which has been in the public domain for several years is that with the USA. This was US$2.20 from 1990 until 1992, then fell in 1993 to US$2.00, at which level it has since remained. The other two published settlement rates are with the UK and New Zealand. These are respectively 1.1 SDR and 1.3 SDR, or US$1.6 and US$1.9.

�There is a rough correspondence between tariffs and accounting rates, in that the highest accounting rate for a region is higher where the tariff is higher. Correspondingly, the 1997 international tariff changes in several instances reflected lower accounting rates.

Net settlement payments

Table below shows the revenues which SLTL derives from its international business in the context of its overall operations. The size and importance of the international business can be measured in various ways, depending on how far the relevant outgoings are netted off from the income. This study takes the view that because settlement in-payments and out-payments are linked by the settlement system, it is more meaningful to look at international revenues net of out-payments. Over the last three years, net in-payments have contributed around 40% to SLTL's total net revenues, and the international business as a whole around 70%.

SLTL's international business revenues (Rs m)

�1994�1995�1996��International call collection revenue�2078�2673�3132��In-payments from overseas operators�4452�5083�5382��Out-payments to overseas operators�-1921�-1709�-1839��Net in-payments (net of out-payments)�2531�3374�3543��Net international revenues (net of out-payments) �4609�6047�6675��Total SLTL revenues (net of out-payments)�6606�8232�9473��Net international as % of total net revenues�69.8�73.4�70.5��Net in-payments as % of net international revenues�54.9�55.8�53.1��Net in-payments as % of total net revenues�38.3�41.0�37.4��Source: SLTL

Cost estimates for SLTL's international services

FCC methodology

The FCC's Tariffed Components Prices study did not cover Sri Lanka. An application of the FCC methodology to Sri Lanka yields the following result:



Component�Cents per minute��International transmission�3.6��International switching�1.9��National extension�2.5��Total�8.0��The following assumptions have been made in the calculations:

�•	International transmission: using the lowest available international leased circuit price (i.e. 2 Mbps satellite transmission to a Band A country with a 5-year commitment), and all other assumptions as made by the FCC (i.e. a 4:1 voice channel multiplication factor and 8,000 minutes a month transmitted per voice channel). This yields a per minute cost of Rs.1.08 or 1.8 cents. The corresponding figures for Band C countries, which includes the US, are exactly double, i.e., 3.6 cents.

•	International switching: here the methodology simply gives a choice among three "cost bands" based on a country's GDP per head. The GDP per head is a proxy for the degree of network digitalization. The actual prevalence of digital switching rather than that pointed to by the GDP per head has been used. 

•	National extension: a rough current price per minute for domestic calls is in the region of 1 to 1.5 Rs (1.7 to 2.5 US cents) per minute.

Top down cost apportionment

As an alternative to the FCC methodology a rough top-down cost apportionment is possible. The results are indicative of fully-allocated rather than incremental costs.

On the basis of data provided by SLTL it appears that the international proportion of SLTL's capital base varies from time to time and according to the particular measure used. It seems however to be focused on the range 5% to 15%. Therefore, the specific running costs of the international operation can be estimated as a percentage in this range of SLTL's total operating costs. The remaining costs are presumed to be those of the domestic operation. International traffic must also bear its share of this (the national extension cost). Unfortunately, there are no comparable measures of international and domestic traffic and domestic charged minutes have to be estimated from various sources. Domestic calls, apart from a small minority of interconnected calls, both originate and terminate on SLTL's network, whereas international calls do one or the other.

The Table below shows the resulting cost estimates per minute of international traffic and, incidentally, also for national traffic. It is assumed that all costs are allocated to calls and no allowance is made for non-traffic sensitive costs or charges. Interest and government levy are added to operating costs as an indicator of cost of capital. The levy may be regarded as the Government's return on capital employed.

Per minute call cost estimates

�1994�1995�1996��Total costs (operating costs plus interest and levy), Rs m�7230�9284�9288��International minutes, m�106�110�130��National minutes (est), m�1800�2200�3000��International extension as % of national costs�2.9�2.5�2.2��International dedicated costs at 5% of total, Rs m�260�373�392��International dedicated costs at 10% of total, Rs m�520�746�785��International dedicated costs at 15% of total, Rs m�779�1118�1177��International extension costs, 5% basis, Rs m�145�177�162��International extension costs, 10% basis, Rs m�138�168�153��International extension costs, 15% basis, Rs m�130�158�145��International call costs/min, 5% basis, Rs�3.8�5.0�4.3��International call costs/min, 10% basis, Rs�6.2�8.3�7.2��International call costs/min, 15% basis, Rs�8.6�11.6�10.2��Source: SLTL, Case Study estimates���This estimation approach, therefore, suggests a "best guess" cost for international traffic somewhere in the range 8 to 10 Rs per minute (13 to 17 US cents). The estimates are based on figures that are themselves estimates. It is clear from the method that the input to which the result is most sensitive is the proportion of SLTL's costs which are international. The result varies almost proportionately. However, its value is unlikely to be greater than 20%. This implies a cost ceiling of around 20 Rs (33 US cents) per minute.

Scenarios for change in the international accounting system

The impact of alternative scenarios is measured relative to the 1997 base figure calculated on the basis of actual traffic flows between Sri Lanka and its top 17 partners, together with actual 1997 accounting rates and outbound tariffs for these relations. The scenarios assess the impact on "international revenues", i.e., the sum of net in-payments and collection revenues.

Scenario A: FCC benchmarks

This scenario is designed to model the effects of a widespread adoption of the Federal Communications Commission (FCC) proposals for "benchmark" accounting rates. In the case of Sri Lanka, this means achieving the benchmark level of a 23 cent settlement rate in 5 years. Equal annual percentage reductions are required, which means a 25.4% annual reduction. This is applied to all accounting rates between Sri Lanka and elsewhere.

Overall, SLTL's international income is nearly halved - from 109m US$ down to 56m US$ - despite healthy continuing traffic growth.

Scenario B: staged reductions

In this scenario, as in the previous one, all accounting rates are assumed to reduce together at the same rate. However reductions are taken linearly rather than in percentage terms, i.e. as 10%, 20% etc. reductions on the base year levels. Two variants were tested: 10% and 6% annual decrements. 

Scenario C: asymmetric settlements

In Scenarios A and B, it was assumed that settlement rates would continue to be equal at both ends of any given relation. Scenario C looks at some new possibilities opened up by asymmetric settlements.

(i) country-set termination rates

This scenario calls for a phased move towards call termination charges, which are assumed to be set by each operator offering international call termination services, and to be the same for all comers to each country (but different for different countries). Where international call termination is offered competitively, these termination charges will naturally tend towards cost, plus if required a subsidy element presumably set by the regulator.

Net in-payments fall by amounts which depend on the termination rate chosen by SLT.

(ii) unevenly split accounting rates

In this scenario, accounting rates are as in scenario A above, but they move from the current 50:50 split towards a 40:60 split in favour of Sri Lanka. Again the phasing is linear, i.e. Sri Lanka's share increases by 2 percentage points each year. As would be expected, the effect of this scenario is similar to that of scenario A, on which it is a variant. A greater degree of asymmetry was also �modelled (a 4% annual change in place of 2%, leading to a final split of 30:70 in favour of Sri Lanka). This further reduces the net in-payment loss.

The Table below summarises the results of the scenario analysis.



�Base�International revenue components in 2002 , US$m���1997�A�B 10%�B 6%�C (i) 20 ¢�C (i) 40 ¢�C (ii) 0.02�C (ii) 0.04��Collections�37�41�41�41�41�41�41�41��Net in-payment�72�25�54�76�29�60�33�42��Re-file adjustment�-2�-3�-7�-9�0�0�-4�-4��Reverse flow adjustment�1�-7�-1�3�-8�-5�-7�-7��Total�109�56�88�111�62�96�63�72��UGANDA

The Republic of Uganda is a landlocked country in East Africa covering an area of 235,885 km2 (94,354 miles2). The country's terrain consists of 18% inland water and swamp; 12% national parks, forest, and game reserves; 70% forest, woodland, and grassland. Population projections made by the Statistics Department, Ministry of Finance and Economic Planning put the urban population at 14.41%. An estimated 1,000,000 people live in the capital of Kampala and its suburbs.

Agricultural products supply nearly all of Uganda's foreign exchange earnings, with coffee alone accounting for over 90% of the country's exports. However, with world coffee prices fluctuating unpredictably and coffee wilt disease damaging production, other exports are becoming more important. Exports of hides, skins, vegetables, fruits, flowers, and fish are growing, and cotton, tea, and tobacco continue to be mainstays.

The table below gives some of the major economic indicators for Uganda for the years indicated:



Factor�1990�1991�1992�1993�1994�1995�1996�����������GDP, real (US$m)�7,677�8,093�8,355�9,053�9,602�10,675�11,683��GDP, nominal (US$)�4,304�3,321�2,856�3,220�3,981�5,655�6,005��GNP, real per capita (US$)�454�464�465�488�502�545�585��GDP growth�6.4%�5.4%�3.2%�8.3%�6.1%�11.2%�9.4%��GNP per capita (US$)�350�260�200�190�190�240�290��Disposable income per capita���������Total consumption per capita (US$)�262�195�163�177�205�273�285��Inflation (%)��27.7�54.5�5.1�10.0�6.6���Population (Mil)�16.92�17.44�17.97�18.56�19.12�19.57�19.98��Population growth rate (%)�3.2�3.1�3.0�3.3�3.0�2.4�2.1��Balance of trade capital (US$m)���������Exchange rate Shillings to US$�428.9�734.0�1,133.8�1,195.0�979.4�968.9�1,046.1���Telecommunication policy and network development

Uganda Posts and Telecommunications Corporation (UPTC), a parastatal company wholly owned by the Government, was constituted under the UPTC Act, 1983 to provide both postal services and telecommunications services in Uganda. UPTC is responsible for regulating the telecommunications sector and is able to grant licences to other operators for the provision by them of telecommunications services.

A new Act, the Uganda Communications Act 1997 (UC Act), received Presidential assent on 19 September 1997. Although the UC Act provides for the repeal of the UPTC Act, the UPTC Act remains in force pending the creation of Uganda Communications Commission, the independent regulator, and the transfer of UPTC's assets to each of Uganda Telecommunication Ltd. (UTL) and Uganda Posts Limited. 

Domestic Network

At the end of 1996 UPTC had 46,207 subscribers. With a population of 20.4 million, the current teledensity is 0.23, one of the lowest in the world. Of lines in service, 70.8% are in the Kampala region. The waiting list is reported in ITU statistics for 1996 as about 6,280. UPTC notes that the waiting list in Kampala is about 900 and the typical waiting time is about 3 months, although this can go higher. Several years ago the waiting list was often up to two or more years.

Most of the large towns are served by modern digital exchanges with a wide range of modern features. Digital switching and transmission systems have been installed in Kampala and three surrounding towns. Most rural areas are served by manual switchboards or radio call systems. A large part of the telecommunications facilities in northern Uganda were destroyed in the past (and current) unrest, and much of the remaining rural system has problems with ageing equipment and lack of spare parts.

UPTC call completion statistics show that service quality is poor, with the call completion ratio at about 30% for local and national call attempts, only occasionally exceeding 70%. The ASR (answer to seizure ratio) for outbound international traffic averages 53.8% while the ASR for inbound traffic is about 40.3%. 

At the end of 1996 UPTC had about 2,600 employees, of which 700 were temporary. Of the 2,600, it is estimated that about 1,240 were directly engaged in telecommunications operations (as opposed to post), with about 70% of common staff doing telecommunications overhead work. This equates to a total telecommunications workforce of about 1,800, for an efficiency ratio of about 26 access lines per employee.

According to the Auditor General's report of August 27, 1997, UPTC had a profit for 1995 (July - June fiscal year) of 4.6 billion Shillings on a turnover of 49.2 billion Shillings and assets of 75.1 billion Shillings. For 1996 the figure was a loss of 35.8 billion on a turnover of 49.9 billion and assets of 98.4 billion. For 1997 it is informally estimated that UPTC made a very small profit of about 5 million Shillings. (For all these figures a conversion rate of 1050 Shillings to US$1 US$ is usable.) The large loss in 1996 was apparently caused by a combination of lack of controls on a large number of cash transactions, and high non-payment by Ministries, parastatals and individual customers. Other major concerns with regard to UPTC's financial abilities include issues of pension liability and funding, and back tax assessments estimated and disputed at between 41.8 and 60 billion Shillings.

The Auditor-General's report on UPTC showed that international telecommunications in-payments were 9.0 million and 9.1 million respectively in the two years, and international telecom out-�payments were 5.8 and 5.3 million each year. Thus in-payments exceeded out-payments by a substantial margin in each year, and the net of the two figures constituted roughly 6 percent of total turnover.

It is estimated that local calls account for about 84% of traffic volume; national calls, including east Africa, account for 14% of all traffic volume; and international outbound traffic reached 2% of all the entire traffic volume. 

Other Networks in Uganda

Although UPTC is by far the dominant player in all telecommunications areas in Uganda, there are some other enterprises worth mentioning. These include:

•	CelTel. This is a private GSM operator with close to 5000 subscribers. It operates in the Kampala and Jinja areas and has been in operation since the spring of 1995.

•	StarCom. This private operator has three divisions: a trunked mobile radio network, an international data network, and a pay phone system. There are about 6000 to 7000 customers altogether. The trunked mobile radio system provides dial tone and access to the UPTC telephony system. The international data gateway provides satellite-based access to foreign locations. Traffic through this gateway does not need to pass through the UPTC network. The pay phone operation has about 100 pay phones, and telecentres in Jinja and Mbarara. 

•	Paging Operations. Several paging systems have been licensed. One is in operation and has been operational for a year. 

Overview of International Network

All countries in the east African telecommunity (Uganda, Kenya, Tanzania, Rwanda, and Burundi) treat calls to other countries in the telecommunity as national long-distance for purposes of dialling, not as international calls. Hence normal international tariffs are not applied. Data on cross-border intra-telecommunity traffic are not generally recorded, since national long-distance pulses are lumped in with local pulses. So cross-border, intra-telecommunity traffic must be estimated. All intra-telecommunity traffic is settled on a Sender-Keeps-All basis.

Currently, only UPTC is authorized to provide international voice telephony services. The second national operator, the MTN/Telia consortium, will be authorized to provide international services. Correspondent agreements must be notified to the Commission, who may require that its prior approval is required before these arrangements can be concluded. It is understood that the interim staff at the Commission have just concluded licence negotiations with MTN/Telia.

Although call-back is prohibited in Uganda, losses are fairly substantial, and are estimated by UPTC at about US$140,000 per month or more, prior to the recent September 1997 price drop. After September UPTC estimates it will still lose about US$70,000 per month to call-back, but anticipates that the lower rates will discourage customers from attempting to use call-back. UPTC alleges StarCom was providing call-back via an international data gateway, with price discounts of 40% off UPTC's pre-September 1997 rates. 

�Trends in international telephone traffic and prices 1990-1996

Before 1990 outgoing tariffs were quite low. In 1990 a sharp price increase was instituted, to US$7.50 per minute for major destinations. On July 1, 1992 this high rate was dropped to US$5.00/minute for all destinations (organized into three bands of destination countries outside east Africa). On July 1, 1994 the rate was dropped from US$5.00 to US$3.00 per minute for all bands. On September 1, 1997 rates were again dropped, from US$3.00 to US$1.50 per minute. (This latter figure is 1800 Ugandan Shillings for Band 1 countries including the US, Canada and most of Europe; all prices are levied in shillings but the UPTC thinks in dollar terms for comparison purposes and to see if it is in line with world trends.)

The recent 50% price drop was driven by a 1996 study under the auspices of the Pan African Telecommunications Union of the cost of call termination. According to UPTC staff, this study found that the cost of termination for the six countries in the east Africa region, including Uganda, was about 60 US cents per minute, with most countries clustered closely around this figure. This study was done on a fully distributed historic cost basis. This meant that international rates should be set at a target of about US$1.50, since this would yield in-payments to Uganda of about 75 US cents per minute, 15 US cents above the cost of 60 US cents.

The latest price change also reduces and tries to eliminate cross-subsidies between services. UPTC acknowledges that prior to September 1997 it had substantial subsidies from international to local and to national long-distance calls. There were also subsidies from national long-distance to local calling. UPTC feels that it has now approximately aligned prices with costs of service for international, national and local service. 

Pressure from call-back was an additional motivating factor in the price reductions.

Until 1990 Uganda had no direct international dialling, and all calls were manually connected and set up by operators. During this manual period Uganda had substantially more outgoing than inbound traffic. Substantial fraud existed during this period, with many customers using the service then avoiding payment, despite the low tariffs. With the introduction of direct dialling in 1990 and the raising of international calling rates, the calling trend has reversed, so than now incoming exceeds outgoing by a 2.4 to 1 ratio (13.7 million to 5.8 million minutes for 1996). The figure for 1997 through October is 2.7 to 1, so the trend is continuing. 

During 1990-96 the US and UK constituted about 56% of the traffic at the beginning of the period and retained about 54% of the traffic at the end of the period. The US now has somewhat more traffic, while the UK was the leading partner at the beginning of the period. Incoming traffic substantially exceeds outgoing traffic for most countries in 1996. Total traffic grew 125% over the period, but incoming represented the large portion of that growth, both in total and for most traffic partners.

As mentioned above, traffic within the five east African countries is not recorded separately and estimates must be used. UPTC states that the circuit method used by UPTC and the ITU yields acceptable estimates. This simply takes the number of working circuits which are assumed to be fully utilised (which seems reasonable given local conditions in Uganda) times 60,000 paid minutes per year. This method yields a traffic estimate of 14.1 million minutes for 1996 - 6.72 million outgoing and 7.38 million incoming.

Accounting rates have dropped in all high traffic arrangements over the period, sometimes quite substantially (up to 69%). Accounting rates have also dropped in most low traffic arrangements, with some exceptions such as francophone West Africa and Belgium. Transit charges have also �generally dropped, often substantially, during the period. Confidential transit charges were used in a number of low volume arrangements to lower accounting rates more than was first apparent. 

Cost evaluation of international telecom services

UPTC has no cost accounting system that would allow ready analysis of the true cost of network elements, services, and call termination and transmission. Over the course of the last two years UPTC has participated in a working and study group organized by the Pan African Telecommunication Union (PATU). The PATU group commissioned a study of international calling, focusing on the "average annual costs per circuit, per minute, for telephone and also telex traffic." The study utilised a questionnaire distributed to Uganda, Kenya, Zimbabwe, Zambia and Ethiopia. The study itself is not obtainable in Uganda, but the Uganda filled in questionnaire is. It may be possible to derive some indicative costs per minute for at least the satellite/international gateway/external links portion, using data from this questionnaire. The questionnaire unfortunately does not state what amortization period is used, only that the costs are annualized to one year. Two different numbers for allocable satellite minutes are used, one estimated from the questionnaire and one actual figure from UPTC printouts. The result is an estimated cost for the satellite links/earth station portion of the costs of about 17 to 21 US cents per minute.

The international switching element of Uganda's international services components was not separately addressed in the PATU study. The FCC Tariff Component Price (TCP) for this component for Uganda, a low income country, would have been 4.8 US cents. The national extension element has been estimated by Uganda, in its response to the PATU study, as 60 US cents, though the methodology is not known. The total component cost (taking the lowest estimate of international links) on the basis set out above would yield a figure of 80 US cents, approximately.

Uganda was not included in the FCC TCP work undertaken for the purpose of determining benchmark settlement rates. However, the FCC estimated the TCP for Kenya at 42 cents. The Uganda total international component price is significantly higher than the total for Kenya.

�Indicative Analysis of Satellite Links Costs in Uganda

Item (From UPTC)� Period in Years�Cost in US$��Capital Items, Annualized��Annualized Land Costs�1�$21,540��Annualized Bldg. Costs�1�505,264��Annualized Equipment Costs�1�1,068,917��Subtotal ��$1,595,721��Operating Costs��Operating Staff�1�$962,224��Power, Water & Fuel�1�125,206��Maintenance�1�38,565��Bldg. Maintenance�1�31,440��Space Segment�1�380,264��Subtotal��$1,537,699��Grand Total Costs��$3,132,420�� # of Circuits��248��Min. per Circuit��61,258��Est. Min (Circ.x Min/Circ)��15,191,984��Cents Per Min ($Costs/Est. Min)��20.6��1996 Total OG+IC (non-EA minutes)��18,350,049��Cents Per Min ($Costs/1996 min)��17.1��Scenarios for changes in the international accounting system

To explore various scenarios involving changes in accounting rates, a revenue projection model was created for Uganda international settlements. The model examines the following scenarios:

Base Case

The base case addresses what would happen under a scenario in which it is assumed that UPTC keeps its accounting rates where they are, and the current basic accounting rate system does not change through 2002. A price elasticity of -1.53 is assumed in all cases, except where indicated otherwise.

Staged reduction in accounting rates

There is a staged reduction of 10%per year, the highest percentage reduction in the range suggested by the ITU, as foreseen in ITU-T recommendation D.140

The calculations have been redone with Uganda price elasticity set at -1.1 instead of -1.53.

�Benchmarking or price caps for settlement rates

The US Federal Communications Commission (FCC) has ordered US carriers to negotiate toward termination and origination charges of 23 US cents by January 1, 2003 for less developed countries. To test the effect of this proposed change the following assumptions have been made:

•	The termination and origination charge in the base year is 50 US cents for the US, declining each year to 23 US cents in 2003, for a CAGR drop of 12.14 percent. For all countries, other than the US, the final year of 2003 is set at a termination and origination charge of 23 US cents

•	The world-wide collection rate is also assumed to drop 12.14 percent CAGR, in step with the US-Uganda relation. 

Very low settlement rates, Sender-Keeps-All etc.

In this scenario it is assumed that Uganda and the rest of the world switch to a Sender-Keeps-All (SKA) system and collection charges stay the same in Uganda.

To vary this scenario somewhat, it is assumed that collection charges in Uganda decline by 10 percent per year. 

Revenue stabilization measures

The French-speaking regional Tariff Group for Africa (TAF) group reached consensus that accounting rates should be cost oriented, that it would take TAF members eight years to be able to institute analytical cost accounting, and that "the revenues of TAF Group members derived from traffic balances must not decline from one year to the next." They also agreed that the principle of "dissymmetric shares" would apply, meaning that instead of the traditional 50-50 split, a 60-40 or other uneven split might take place. This prescription is tested with the following assumptions:

•	In each year, the total accounting rate (termination plus origination charge) must decline 10 percent, as in the D.140 scenario. 

•	The Uganda and all other collection rates are also assumed to decline 10 percent per year.

•	It is assumed that the "minimum acceptable growth rate" for Uganda is 10 percent per year, and that this rate applies to Uganda's relations with all developed countries.

Uganda Drops Collection Rates Faster

To explore the question of incoming vs. outgoing flows of accounting payments the following assumptions are made:

•	Uganda drops its collection rate faster than all other countries, with a 15% drop per year (applied to the previous year's rate) for Uganda for the first three years followed by a 10% drop for the last two years; and a 10% drop per year for all other countries including East African countries.

•	Uganda and all other countries drop their accounting rates at a uniform 10% per year.

Summary of revenue projection results

The most important row is probably the top row, which shows that Uganda is best off under the TAF scenario, with the D.140 and FCC scenarios in second place (all assuming an elasticity of -1.53) and worst off under the SKA scenario with no drop in prices. 

�The last row of the table shows the percentage that all international revenues (incoming and outgoing, including surplus above the accounting rate received from the collection rates) from all countries account for, as a percentage of the total estimated UPTC revenues for that year. (This is estimated by a simple 10% CAGR on non-international revenues to arrive at US$82.7M in 2002, then adding in estimated international revenues from this table.) Here we see that international revenues start the period in the base case at 25.6%, and stay in that general range in the year 2002, with a spread from 26.9% in the TAF scenario down to 21.4% in the SKA zero price drop scenario.
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�ANNEX I

UGANDA

INTERNATIONAL TRAFFIC PATTERNS

Year�1990�1991�1992�1993�1994�1995�1996�1996�1996��Incoming or Outgoing�IC�OG�IC�OG�IC�OG�IC�OG�IC�OG�IC�OG�IC�OG�IC & OG�Percent of Total��USA (MCI & ATT)�867,364�565,166�879,426�415,132�1,231,914�461,741�1,707,294�327,857�2,750,391�447,456�3,731,765�539,237�4,612,213�541,639�5,153,852�28.1��UK������������������UK (BTI & MCL)�1,312,893�1,796,666�1,505,233�1,674,068�1,887,634�1,100,166�2,151,151�851,575�3,287,757�938,216�3,653,430�1,276,434�3,124,369�1,414,027�4,538,396�24.7��India�4,941�180,541�33,093�160,272�101,880�142,354�52,750�132,981�306,787�263,944�354,330�538,159�351,922�684,571�1,036,493�5.6��S. Africa�11,587�21,442�74,540�43,373�99,203�33,728�139,011�45,162�397,765�101,091�525,164�191,243�585,543�313,721�899,264�4.9��Canada�98,587�321,191�127,682�165,368�231,478�131,103�268,643�65,153�331,264�55,922�475,066�81,676�689,841�121,773�811,614�4.4��Japan�31,613�78,196�42,709�62,752�62,310�78,361�107,557�64,878�195,280�85,414�470,934�147,980�576,947�121,597�698,544�3.8��Germany�209,206�172,381�213,376�177,625�209,968�127,680�455,402�110,348�462,200�154,796�456,340�168,666�472,829�206,778�679,607�3.7��Italy�79,935�153,060�96,974�163,012�96,147�118,259�130,326�103,301�189,490�129,631�129,459�148,320�234,985�165,718�400,703�2.2��UAE�91,718�175,686�89,743�124,980�58,085�58,136�71,536�65,069�161,613�95,050�231,982�140,267�263,382�135,941�399,323�2.2��Switzerland�99,654�65,803�116,518�84,894�137,710�74,587�159,595�75,172�233,163�109,171�226,799�113,293�228,644�132,722�361,366�2.0��France�44,573�89,449�77,837�96,685�77,326�56,796�95,898�55,366�151,070�85,493�177,505�119,127�215,514�142,869�358,383�2.0��Netherlands�47,349�38,116�69,937�47,354�67,546�49,387�82,782�43,681�111,315�60,513�150,377�88,263�163,690�101,230�264,920�1.4��Belgium�61,262�61,169�74,017�92,386�69,086�53,327�71,221�53,678�120,692�78,217�115,564�99,190�142,598�118,873�261,571�1.4��Sweden�135,947�94,837�146,413�80,538�176,392�57,292�154,370�49,319�192,630�47,483�210,515�61,030�195,152�56,825�251,977�1.3��Denmark�74,624�55,847�97,825�76,367�118,525�75,984�141,364�63,656�201,171�74,635�73,698�110,588�92,043�137,054�229,097�1.2��Zimbabwe�18,886�21,745�23,096�29,839�14,616�24,063�29,203�19,144�60,719�42,522�88,694�52,360�86,726�57,379�144,105�0.8��Egypt�15,272�16,361�22,885�44,804�23,224�46,549�27,949�22,991�46,893�34,736�60,603�61,446�64,740�74,011�138,751�0.7��Norway�16,930�17,552�23,188�18,165�40,134�23,934�47,577�18,623�57,377�17,617�66,573�22,780�93,975�30,939�124,914�0.7��Algeria�3,348�2,243�3,574�5,663�3,022�1,638�985�404�883�350�2,697�486�102,791�1,278�104,069�0.6��Austria�11,239�12,877�20,215�21,064�25,268�15,506�31,181�16,146�55,617�22,627�65,465�25,799�70,051�28,511�98,562�0.5��Other�471,593�539,356�450,540�609,057�566,800�546,657�774,850�481,692�990,506�682,609�1,055,708�870,306�721,862�672,776�1,394,538�7.8��TOTAL�� =SUM(ABOVE) �17208��� =SUM(ABOVE) �15146��� =SUM(ABOVE) �15992��� =SUM(ABOVE) �14576��� =SUM(ABOVE) �14553��� =SUM(ABOVE) �14511��� =SUM(ABOVE) �2821��� =SUM(ABOVE) �1739��� =SUM(ABOVE) �3051��� =SUM(ABOVE) �2290��� =SUM(ABOVE) �16986��� =SUM(ABOVE) �2486��� =SUM(ABOVE) �18901��� =SUM(ABOVE) �16481��� =SUM(ABOVE) �18399�����Cost of terminating international traffic
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ITU D.140 Recommendations on costs

ITU-T D.140 recommends that accounting rates for international telephone services should be cost-orientated and should take into account relevant cost trends. The recommendation classifies network elements used to provide the international telephone services as: 

•	International transmission facilities

These facilities consist of international terrestrial transmission or international submarine cables, or international satellite transmission or a combination of these. It includes links between earth stations or cable landing stations and the international switching facilities

•	International switching facilities

These facilities consist of international switching centres and their associated transmission and signalling equipment

•	National extension. 

This consists of national exchanges, national transmission facilities and, if appropriate and identified under a bilateral or multilateral agreement, the local loop. 

The related costs are those identified in accordance with generally accepted accounting practices and are divided into: 

Direct costs:

•	investment costs, i.e. depreciation, interest expenses on loans and a reasonable return on equity

•	operation and maintenance costs

•	rental and lease costs of telecommunications facilities including direct transit leasing costs where applicable

•	switched transit costs where applicable

•	cost of access to national or local networks, if applicable

•	directly attributable research and development costs. 

Indirect or common costs, i.e., costs that cannot be solely attributed to the international telephone service and thus must be allocated. They may be related to:

•	general administration (e.g. head office expenses, overheads, training, etc.)

�•	management systems (e.g. accounting systems)

•	other research and development

•	appropriate taxes (or equivalent).

Other costs may qualify for inclusion by bilateral agreement.

FCC Costing

In determining the benchmark rates the FCC would ideally like to use a methodology called the total service long run incremental cost (TSLRIC). A version of this methodology, called the total element long run incremental cost (TELRIC), has been adopted by the FCC as the basis for pricing interconnection and unbundled elements. The methodology is discussed in detail in, The First Report and Order in the Matter of Implementation of the Local Competition Provisions in the Telecommunications Act of 1996: Interconnection between Local Exchange Carriers and Commercial Mobile radio Service Providers. However, in the absence of detailed data it has adopted a method recommended by the ITU Recommendation D.140:

Methodology

The FCC study calculates the "price" for the three network elements that are used to provide IMTS - international transmission facilities; international switching facilities; and national extension (domestic transport and termination).

The cost of international transmission facilities has been estimated on the basis of the rates charged by telephone administration for dedicated private line service. The monthly private line rates have been converted to a charge per minute by assuming that 120 equivalent voice grade circuits can be derived from a 2.048 Mbps half-channel and each voice grade circuit has a usage level of 8,000 minutes per month. Different number of voice grade channels are assumed for circuits with different bandwidth. For example, in the case of India for a 2.048 Mbps half channel the monthly tariff is taken as US$77,328. With the above assumptions the cost works out to US$77,328/(120*8,000)=8.1 US cents per minute approximately. The corresponding figure for other countries ranges from 2.4US cents(United Kingdom) to 25.5US cents(Kenya) per minute.

For the cost of international switching facilities the study uses the rates used by TEUREM (Tariff Group for Europe and the Mediterranean Basin) countries for telephone settlements among them. The rates are based on the level of digitization capability. The accounting rate share declines as the digitization capability rises to reflect the greater efficiency of digital equipment. The FCC study assumes that telephone administrations providing service in developing countries are more likely to have telecommunications networks that are less technologically advanced and, therefore have lower levels of digital equipment than those in developed countries. Accordingly, TEUREM's highest accounting rate share for the international exchange component is used for the least developed countries; the lowest figure for the most developed countries; and the middle figure for all other countries.

International switching costs by category of development

Digitization category�Rate share (cents)�FCC category��0-30%�4.8�low income ��31-60%�3.4�lower and upper middle income��61-100%�1.9�high income��Source: FCC NPRM 96-484 Released December 19, 1996

�The national extension element includes that part of the national exchanges, national transmission facilities, and the local loop that is used to terminate international telephone services. The manner in which the cost of this component is calculated for India is described on page 14 of the report:

	India has a complicated tariff rate schedule for service within the country and international service from the US is more widely distributed throughout the country than is the case with Argentina. ... In addition, there are four international gateway switches that serve the entire country. This last factor means that, in order to estimate India's national extension TCP, it is necessary to locate each city calling code in relation to the nearest gateway switch. The seven mileage rate bands for domestic service in India are plotted around each international gateway switch and the appropriate city calling code is assigned to the proper rate band based on the distance from the nearest gateway switch. The percentage of tariff in each rate band is determined by combining the appropriate city code and international gateway switch. International traffic from the US is grouped by the seven mileage rate bands with time-of-day weighted prices. The results range from 2 US cents per minute to 78.9 US cents per minute. Finally, the weighted average rates for each mileage band are weighted by the percentage of US traffic terminating in the rate band. The result is an estimated national extension TCP for India of 18.3 cents.

The three component rates are added to arrive at the settlement rate benchmarks.

According to the FCC the benchmark settlement rates will enable carriers to recover more than their incremental cost of terminating international traffic. This is because some of the tariffs used in the calculations are retail rates and include costs such as marketing and commercial expenses, allowances for overhead expenses and uncollectable revenues which are not required for operating and maintaining the facilities used for international service. Moreover, the tariffs are also affected by inefficiencies, monopoly positions and cross subsidies. Many countries have rate structures that use high international or domestic long-distance charges to offset below cost local service fees.

The FCC proposes an alternative to using the country specific TCP as the benchmark settlement rate. They would prefer to categorise countries by level of economic development and to establish separate benchmark ranges for each category. The upper end of the benchmark range is the simple average of the TCP in each economic development category. The lower end of the range is to be based on incremental costs as they become available. Based on AT&T's estimate of 7.5 US cents per minute for "average network cost" for termination of inbound international calls the FCC believes that the incremental cost will be in the range of 6-9 US cents per minute. The alternative of using the same benchmark range for countries in a particular category is preferred because, "Using the average of the TCP for an economic development category ... mitigates the effect of carrier's inefficient pricing structure on our benchmark calculations by averaging the most inefficient rates with those that are less inefficient."

Problems 

It is important to recognise that the FCC method is not a costing method, especially for the international transmission and the national extension components, since these are based on tariffs rather than costs.

In the case of the international transmission components the main problem is with respect to the assumptions regarding the number of voice grade circuits per half channel and the number of minutes of usage for each voice grade circuit. These assumptions are not based on actual usage or cost data but on US carrier experience.

For the cost of international switching facilities questions have been raised with respect to the use of European data in TEUREM charges for developing countries.

The cost of national extension is perhaps the major source of problem. In this case the main problem is the subsidization of local rates by long-distance and international rates. In most developing countries international traffic tends to be concentrated in a few large cities where the international �gateways are also likely to be located. In these cases the FCC methodology would end up using the local rates as national extension cost for a large portion of the traffic. This would tend to underestimate the national extension component of the cost. The problem is exacerbated in the case of those countries which do not have a per minute charge for local or national calls. In the list of FCC countries this is the case with Kuwait, Barbados and Hong Kong which, therefore, end up with a zero cost of national extension. A similar problem also arises in the case of those countries which have per minute charges for national long-distance but not for local calls.

There are problems in using the average TCP in each development category as the benchmark for all countries in that country. Even if costs may be related to the level of development it is unlikely that tariffs, which form the basis of the FCC estimates, will have any definite relationship with levels of development. This is borne out by the fact that the variation in TCPs among countries in the same development category is as large as the variation across all countries. If TCPs were in fact related to the level of development one would expect to observe lower variation among countries in the same category as compared to the variation across all countries. As noted in the Direction of Traffic: Chapter 2: The cost of international calls, "The explanation for differing costs lays more in the operational cost structure - staff expenses, depreciation schedules and accounting systems - rather than external factors such as income level or network size."

Case study cost estimates

For almost all countries the consultants have not been able to obtain adequate cost data broken down according to the different network facilities. In many cases the dominant operator is still functioning as a government department or has been only recently corporatized/privatized. The accounting systems of these organizations are not geared to producing the kind of information required for the cost estimates. In producing cost estimates the consultants have, therefore, made significant assumptions, especially with respect to allocation of costs. In some of the countries the newly appointed regulatory agencies have initiated a process of cost estimation as a part of a broader tariff re-balancing exercise.

India

In the case of India, the Department of Telecommunication (DoT) provides domestic fixed line service and a government company, Videsh Sanchar Nigam Limited (VSNL) provides the international transmission and switching facilities. VSNL needs to interconnect with DoT for the national extension component. 

The FCC has worked out the following Tariffed Component Prices for India.

Tariffed Component Prices (TCP) for India

Component�Rate (US cents)��International Transmission� 	8.1��International Switching� 	4.8��National Extension�	18.3��Total�	31.2��Source: FCC NPRM 96-484 (Released December 19 1996)

Since the DoT is a government department its accounts are not amenable to a cost analysis of the ITU D.140 type. However, given the corporate nature of VSNL the total cost of international �switching and transmission can be worked out with some precision, largely using published financial reports.

Cost estimates for VSNL

millions of Rupees �1993�94�1994�95�1995�96��Rent�����Land lines�810 �881 �846 ��Satellite channels�725 �767 �949 ��Operating costs�����Depreciation�410 �573 �745 ��Staff costs�300 �384 �470 ��Energy costs�53 �68 �84 ��Maintenance etc�392 �392 �840 ��Total�2690 �3065 �3934 ��Cost of capital�����Equity�7190 �9747 �12946 ��Loans�3777 �2250 �1116 ��Total capital�10967 �11997 �14062 ��Cost @25%�2742 �2999 �3516 ��Total cost�5432 �6064 �7450 ��Traffic (million minutes)�746 �938 �1148 ��Cost per min (Rs.)�7.28 �6.47 �6.49 ��Rs/$�31.33 �31.36 �33.43 ��Cost per min ($)�0.23 �0.21 �0.19 ��Source: Aggregate cost information from VSNL

The cost works out to approximately 20 US cents. The FCC cost estimate for India for these two elements is about 13 US cents.

Uganda

The Uganda Posts and Telecommunications Corporation(UPTC), the monopoly provider of international telephone services and dominant provider of domestic telecom services, has no cost accounting system that would allow ready analysis of the true cost of network elements, services, and call termination and transmission. Over the course of the last two years UPTC has participated in a working and study group organized by the Pan African Telecommunication Union (PATU). The PATU group commissioned a study of international calling, focusing on the "average annual costs per circuit, per minute, for telephone and also telex traffic." The study utilised a questionnaire distributed to Uganda, Kenya, Zimbabwe, Zambia and Ethiopia. The study itself is not obtainable in Uganda, but the Uganda filled in questionnaire is. It may be possible to derive some indicative costs per minute for at least the satellite/international gateway/external links portion, using data from this �questionnaire. The questionnaire unfortunately does not state what amortization period is used, only that the costs are annualized to one year. Two different numbers for allocable satellite minutes are used, one estimated from the questionnaire and one actual figure from UPTC printouts. 

The result is an estimated cost for the satellite links/earth station portion of the costs of about 17 to 21 US cents per minute.

Indicative Analysis of Satellite Links Costs in Uganda

Item (From UPTC)� Period in Years�Cost in US$��Capital Items, Annualized��Annualized Land Costs�1�$21,540��Annualized Bldg. Costs�1�505,264��Annualized Equipment Costs�1�1,068,917��Subtotal ��$1,595,721��Operating Costs��Operating Staff�1�$962,224��Power, Water & Fuel�1�125,206��Maintenance�1�38,565��Bldg. Maintenance�1�31,440��Space Segment�1�380,264��Subtotal��$1,537,699��Grand Total Costs��$3,132,420�� # of Circuits��248��Min. per Circuit��61,258��Est. Min (Circ.x Min/Circ)��15,191,984��Cents Per Min ($Costs/Est. Min)��20.6��1996 Total OG+IC (non-EA minutes)��18,350,049��Cents Per Min ($Costs/1996 min)��17.1��The international switching element of Uganda's international services components was not separately addressed in the PATU study. The FCC Tariff Component Price ("TCP") for this component for Uganda, a low income country, would have been 4.8 cents. The national extension element has been estimated by Uganda, in its response to the PATU study, as 60 cents, though the methodology is not known. The total component cost (taking the lowest estimate of international links) on the basis set out above would yield a figure of 80 cents, approximately.

Uganda was not included in the FCC TCP work undertaken for the purpose of determining benchmark settlement rates. However, the FCC estimated the TCP for Kenya at 42 cents. The Uganda total international component price is significantly higher than the total for Kenya. 

�Lesotho

Lesotho Telecommunication Corporation (LTC) is the monopoly provider of basic services - domestic and international. LTC has no accounting system that would allow ready analysis of the actual cost of international transmission, switching and national transmission. LTC provided some data on costs attributable to international telephony. While these data are not detailed enough to do a rigorous cost allocation, an indicative allocation is attempted. Costs are allocated to one of four categories: costs related to external links to the Republic of South Africa, through which flow traffic not only to South Africa but also the Southern Africa Development Community (SADC) countries; costs related to external links via satellite; costs of the national extension related to originating or terminating traffic flows through the RSA links; or costs of the national extension that are related to satellite traffic. The split between RSA and satellite traffic is done on a 91.2% vs. 8.8% split, based on the total traffic split between the two streams.

Lesotho – Indicative Cost Analysis

Cost Item�US$ Cost

(LTC Figures)�Amortization

Period (estimate)�Annualized

Cost�Allocation to RSA Links�Allocation to Sat. Links��External Links Costs��Sat Costs�$4.5M�10�$450,000�0�$450,000��Int'l Switch�$1.32M�10�$132,000�$120,384�$11,616��X-miss links to SA�$595K�10�$59,500�$59,500�0��Sat ann. Rent�$111,000�1�$111,000�0�$111,000��Staff Sal.�$908,000�1�$908,000�$828,096�$79,904��Other Ops.�$120,000�1�$120,000�$109,440�$10,560��Total Ext Links����$1,117,420�$663,080��Related Total Minutes����42,065K�4,046K�� US cents per Minute����2.7�16.5��National Extension

��Switching Network�$4.62M�7�$0.660M�$0.602�$0.058��X-Miss, Equip & Bldgs�

$11.130�

15�

$0.742M�

$0.676M�

$0.066M��Admin Costs�$7.746M�1�$7.746M�$7.064M�$0.682M��Financing Costs�

$1.18M�

1�

$1.18M�

$1.076M�

$0.104M��Total Nat�Extension�����$9.418M��$0.910M��Related Total Minutes�����42,065K��4,046K��Cents per minute�����22��22��Total (US cents per minute)�����24.7��38.5��Lesotho was not included in the FCC Tariff Component Pricing (TCP) study. 

�Colombia

The FCC has worked out the tariffed component prices for Colombia as shown below. The Comisión de Regulación de Telecomunicaciones de Colombia (CRT) has reworked the FCC calculations using "true values" as inputs. The assumptions used in reworking the costs are given below.



Cents per Minute�FCC estimates�Re-worked estimates��International transmission� 5.1�12.5��International Switching�4.8�4.8��National extension�8.6�17.0��Total�18.5�34.3��Assumptions for re-worked estimates.

International Transmission



Average number of minutes per a 64 kbps/month circuit:�8.356 ��Monthly charge:�US$ 62.677��Compression factor:�2 : 1��Then: 30 x 2 x 8.356 = 501,360, and 62,677/501,360 = 	US$ 0.125 

International Switching

The data obtained from Telecom and CRT supports the same calculation as the FCC, with this component of cost equal to: 	US$ 0.048

National Extension



The average price per minute of national long-distance:�COP$176.53��Official average exchange rate COP/US$ for 1996�COP$1.036,68��Total�US$ 0.17��The CRT has developed a methodology called the CRT Average cost reference (Costo Medio de Referencia (CMRef)) to allow the calculation of an average cost to be used as a base for determining local tariffs for basic telephone service. The CMRef methodology incorporates both present costs and future average incremental costs of development. It also incorporates forward-looking economic efficiency and carrier productivity variables. Although CMRef was originally designed for determining tariffs in basic service, it is useful as a basis for evaluating the costs of international long-distance service. The formula for the CMRef is as follows:

�

		�

Where:

VP�Defined as: ? nt=1(...)/(1+TD)t��N�Useful life of the telephone system.��n.�Each of the years of the period of useful life (N), n = (1.,.N)��R�Profit rate (discount rate) (TD)��i.�Each year that investment is realised 1. �symbol 163 \f "Symbol" \s 10�£� i �symbol 163 \f "Symbol" \s 10�£� N��Ao�Assets of operating telephone system��Aoc�Assets of telephone system in construction��Cto�Working capital for present needs��Gaomn�Expenses due to administration, operations and maintenance of system, not including depreciation from the base year��Trrn�Lands associated with the service provision��Iei�Investment in expansion plan realised in year i.��Ctei�Working capital associated with expansion plans realised in year i.��Gaoemi�Incremental expenses of administration, operations, maintenance associated with the expansion plans, not including depreciation��Impn�Profit tax��Ican�Income from use and access to network by other operators (cellular, local, etc).��(Do + D)�Total system demand (expressed as number of lines in service). Correlates maximum system capacity with actual incremental demand due to system expansion��Tariff Base:�It is the numerator of the formula for CMRef not including VP (ICAn )��The first step in this method is to calculate Telecom's average cost per minute (= international + national components) using the results of Telecom's CMRef costs for international service, as determined by the CRT. The effective access charge paid to local operators, and implicitly paid by Telecom to its own local operations, is then added on to represent the cost of the local segment. This calculation reached the following result:

�

Termination cost of international calls �utilising the CMRef Methodology��Year�1996��1. Average exchange rate� C$ 1,036.68 ��2. National long-distance minutes (mil)�4,019.4 ��3. Outgoing international minutes (mil)�135.5 ��4. Incoming international minutes (mil)�399.2 ��5. Total international minutes (mil) (L3+L4)�534.6 ��6. Total long-distance minutes (mil) (L2+L5)�4,554.0 ��7. Access charge and local usage� C$30.00 ��8. CMRef for Telecom, annual (mil)� C$1,972,646 ��9. Total cost per minute (L8/L6)� C$433.16 ��10. % of traffic terminated with Telecom users�10%��11. International % of total traffic (L5/L6)�12%��12. Equivalent local access charge (L7x(1-L10)x(1-L11/2))� C$25.42 ��13. Total cost per minute (L12+L9)� C$458.58 ��14. Total cost per minute in Dollars (L13/L1)�US$0.44 ��Both the above method and the correction to the FCC methodology depend upon aggregate data from Telecom for its national operating costs. The cost of national long-distance service ($0.17 per minute in the previous calculation), however, does not distinguish between terminating international traffic in transit, and wholly domestic national traffic, which is likely to make much greater proportionate use of the national trunk network; this cost is probably high for international service, therefore.

On the other hand, the equivalent local access charge of C$25 (about 2 US cents) is acknowledged by CRT to be low, and will increase substantially in the near future. In addition, CRT policy imposes a Universal Service fee of 5% of gross revenues on all operators, which in Telecom's case is a cost that cannot be avoided, and should legitimately be included in international service costs.

On the basis of the above cost analysis it can be assumed that incremental international service costs are no less than about 25¢ per minute, and this cost would rise to about 35¢ to 40¢ per minute, when including a proportionate allocation of common costs, and the universal service and access charge obligations. 

Bahamas

The Bahamas Telecommunications Corporation (BaTelCo) holds a monopoly of basic domestic and international telephone services, as well as cellular telephony. The FCC has estimated the following Tariffed Components Price for the Bahamas.

�US Cents per minute��International transmission�5.2��International switching�1.9��National extension�12.8��Total�� =SUM(ABOVE) �19.9����In the case of the Bahamas, the FCC would apply the combined average cost for "high income" countries (i.e., equivalent to France, Canada, Switzerland, etc.) which is 15 US cents per minute.

David N. Townsend & Associates (DNTA) have devised an alternative proposal for addressing the national extension cost component of international settlements. The proposed approach would recognise three elements of the costs of transmitting international calls through the domestic network:

1.	Incremental national usage costs. This component is comparable to the treatment of costs for purely international switching and transmission facilities, basically following the ITU methodology. It assumes that each minute of use imposes the same incremental cost on the facilities that transport the call. Thus, the formula is to divide the total capital and operating costs of national trunks, tandem switches, and local switches by the combined total minutes of use throughout the network. This could be modified to apply separate local and trunk network costs.

2.	Proportionate share of joint and common costs. This component addresses the capital and operating costs of jointly used facilities (principally the local loop) and common administrative and overhead expenses. All services share these functions, although their costs are fixed rather than usage-sensitive. The method first subtracts revenues from fixed monthly subscription charges from the total, recognising that these charges directly recover fixed costs. The remaining unrecovered joint and common costs are then divided by total minutes of use in the network to produce an equitable distribution of these costs across all usage services.

3.	Contribution to infrastructure development. This component addresses the sources of investment financing for network development (as opposed to recurring capital costs associated with previous investments, which are included in the previous element). The objective is to identify forward-looking annual investment requirements, using some reasonable period and level of development. The model subtracts anticipated connection charge revenues from these costs, since connection charges directly pay for network growth, and then divides the remaining investment cost by total network minutes of use. This results in an equal degree of support for infrastructure development by all usage services.

Based upon these calculations, the incremental cost for both incoming and outgoing international traffic is some 26 US cents per minute. This figure includes no allocation of joint and common costs at all. If an equal proportion of joint and common costs (less monthly subscription revenues) is allocated to all minutes of use in the network, the combined international usage cost becomes 50 US cents per minute. The estimated annual allocation of forward-looking network investment costs (less connection charge revenues) is another 20 US cents per minute, again assuming that all usage would equally contribute to such investments. This results in a cost of 70 US cents per minute.

�

DNTA Cost Model, Bahamas�����Note: allocations to international, national, and local are based on relative traffic +�������Facility inv. costs; model uses 1996 data�������Switched service is 88.4% of total costs�����������Annual������Annual�Operation +������Capital costs�Maint. Costs�Total��1. Incremental internat. + national usage cost��������International transm + switching ($M)��$4.86 �$16.86 �$21.72 ���National trunks ($M)��$0.65 �$2.27 �$2.92 ���Tandem switches ($M)��$0.07 �$0.23 �$0.29 ���Local switches ($M)��$4.14 �$14.35 �$18.49 ����Total ($M)�$9.71 �$33.71 �$43.42 ����/ minutes of use (mil)���168.6����= Cost/minute���$0.26��2. Proportionate share of joint, common costs��������Local loop ($M)��$8.27 �$28.71 �$36.98 ���Administration + commercial ($M)����$36.65 ����Total ($M)���$73.63 ����- subscription revenues ($M)���$33.16 ����= Net cost ($M)���$40.47 ����/ minutes of use (mil)���168.6����= Net cost/minute���$0.24��Total incremental usage + common cost/minute�����$0.50��3. Contribution to infrastructure development (ceiling)��������Annual investment in network expansion ($M) (3-year plan, US$140M)����$46.67����- connection charge revenues ($M) (per new line added)���$7.47����= Net cost ($M)���$39.20����/ minutes of use (mil) (projected future)���192.22����= Net cost/minute���$0.20��Total international cost/minute

w-infrastructure support�����$0.70��Sri Lanka

Sri Lanka Telecommunications Limited (SLTL) has a monopoly over international telephone services until 2002. It is also the dominant provider of domestic fixed line telephone services. In August 1997 there was a sale of 35% shareholding to NTT, which also acquired management control.

The FCC's Tariffed Components Prices study did not cover Sri Lanka. An application of the FCC methodology to Sri Lanka yields the following result. 

�

Component�Cents per minute��International transmission�3.6��International switching�1.9��National extension�2.5��Total�� =SUM(ABOVE) �8�.0��The following assumptions have been made in the calculations.

•	International transmission: using the lowest available international leased circuit price (i.e. 2 Mbps satellite transmission to a Band A country with a 5-year commitment), and all other assumptions as made by the FCC (i.e. a 4:1 voice channel multiplication factor and 8,000 minutes a month transmitted per voice channel). This yields a per minute cost of Rs.1.08 or 1.8 cents. The corresponding figures for Band C countries, which includes the US, are exactly double, i.e., 3.6 US cents.

•	International switching: here the methodology simply gives a choice among three "cost bands" based on a country's GDP per head. The GDP per head is a proxy for the degree of network digitalization. The actual prevalence of digital switching rather than that pointed to by the GDP per head has been used. 

•	National extension: a rough current price per minute for domestic calls is in the region of 1 to 1.5 Rs (1.7 to 2.5 US cents) per minute.

As an alternative to the FCC methodology a rough top-down cost apportionment is possible. The results are indicative of fully-allocated rather than incremental costs.

On the basis of data provided by SLTL it appears that the international proportion of SLTL's capital base varies from time to time and according to the particular measure used. It seems however to be focused on the range 5% to 15%. Therefore, the specific running costs of the international operation can be estimated as a percentage in this range of SLTL's total operating costs. The remaining costs are presumed to be those of the domestic operation. International traffic must also bear its share of this (the national extension cost). Unfortunately, there are no comparable measures of international and domestic traffic and domestic charged minutes have to be estimated from various sources. Domestic calls, apart from a small minority of interconnected calls, both originate and terminate on SLTL's network, whereas international calls do one or the other.

The Table below shows the resulting cost estimates per minute of international traffic and, incidentally, also for national traffic. It is assumed that all costs are allocated to calls and no allowance is made for non-traffic sensitive costs or charges. Interest and government levy are added to operating costs as an indicator of cost of capital. The levy may be regarded as the Government's return on capital employed.

�Per minute call cost estimates

�1994�1995�1996��Total costs (operating costs plus interest and levy), Rs m�7230�9284�9288��International minutes, m�106�110�130��National minutes (est), m�1800�2200�3000��International extension as % of national costs�2.9�2.5�2.2��International dedicated costs at 5% of total, Rs m�260�373�392��International dedicated costs at 10% of total, Rs m�520�746�785��International dedicated costs at 15% of total, Rs m�779�1118�1177��International extension costs, 5% basis, Rs m�145�177�162��International extension costs, 10% basis, Rs m�138�168�153��International extension costs, 15% basis, Rs m�130�158�145��International call costs/min, 5% basis, Rs�3.8�5.0�4.3��International call costs/min, 10% basis, Rs�6.2�8.3�7.2��International call costs/min, 15% basis, Rs�8.6�11.6�10.2��Source: SLTL, Case Study estimates



This estimation approach, therefore, suggests a "best guess" cost for international traffic somewhere in the range 8 to 10 Rs per minute(13 to 17 US cents). The estimates are based on figures that are themselves estimates. It is clear from the method that the input to which the result is most sensitive is the proportion of SLTL's costs which are international. The result varies almost proportionately. However, its value is unlikely to be greater than 20%. This implies a cost ceiling of around 20 Rs (33 US cents) per minute.

�Annex 1

Integrated list of documents

A)	Summary Report Telecommunication Trade and Finance Colloquia - Vol. I�"Financing Telecommunication in the Developing World" 1996 - 1998

B)	Summary Report Telecommunication Trade and Finance Colloquia - Vol. II�"Conclusions and Recommendations to the World Telecommunication �Development Conference (WTDC)" 1996 - 1998

C)	Resource Mobilization: �Financing and Investment in Telecommunications World-Wide

D)	Financial Institutions Offering Resources for Telecommunication Projects and Technical Assistance in Developing Countries

E)	1)	Report of the Director of the Telecommunication Development Bureau (BDT) from the World Telecommunication Policy Forum (WTPF) to the World Telecommunication Development Conference (WTDC)

	2)	Country Case Studies: Summaries of the Evolving International Telecommunications Environment - List Countries: Bahamas, Colombia, India, Lesotho, Mauritania, Samoa, Senegal and Sri Lanka.

F)	The Changing International Telecommunications Environment: Country Case Studies (Chapters 1 - 3)

G)	Africa Telecommunications Finance Colloquium, Final report Vol. I - Vol. II

H)	Arab States Telecommunications Finance Colloquium, Final report Vol. I - Vol. II

I)	Latin America and Caribbean Telecommunication Trade and Finance �Colloquium - Final report Vol. I - Vol. II

J)	Asia and Pacific Telecommunication Trade and Finance Colloquium, �Final report Vol. I - Vol. II

K)	Telecommunication Trade and Finance Colloquium for Europe, Final report Vol. I - Vol. II

L)	Telecommunication Trade and Finance Colloquium for CIS, Final report Vol. I - Vol. II

WWW site:

Conclusions and Recommendations from all Colloquia

	http://www.itu.int/ITU-D/Finance/Conclusions/Conclusions.htm

Financial Institutions

	http://www.itu.int/ITU-D/Finance/Financial-Institutions.htm

World Telecommunication Development Conference (WTDC) Malta, March 1998

	http://www.itu.int/itudoc/itu-d/wtdc.html





________________



� Lines in Service - Based on data from ITU Indicator publications - estimate for 1994 based on previous year's growth rate and for 1996 based on difference between data provided by company for November 1997 of 8,702 and the 1995 year-end actual of 7,800. 
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