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Abstract: 

Pakistan moved on to 'calling party pays' regime from 1st December 2000, which made incoming calls terminating on mobile phones as free. An important challenge for the regulator was to determine the call termination charges that the fixed line operator should pay to the mobile operators.

The paper discusses the salient features of the tariff model developed by the regulator. The regulator decided to compensate the mobile operators for their cost of call termination and no more. However, the data provided by the mobile operators on their cost led to a price which could have been unaffordable. The regulator, therefore, built in several elements of economy in the tariff model and arrived at a price which is merely 5.5 times higher than the call termination charges of the fixed line operator. This is significant as this ratio is between 10-16 times in most of the European countries. The paper evaluates the tariff model of the regulator in the light of last six months' real-life data and finds that the model only made more conservative assumption. The facts only verified the strength of the model.

INTRODUCTION

1. The Pakistan Telecommunication Authority (PTA), the regulator for telecom systems and services in Pakistan, issued a comprehensive determination on 3 November 2000 on Calling Party Pays (CPP) and Interconnect issues. Till then, Pakistan had the Mobile Party Pays (MPP) regime. The objectives of the present are as follows:

·  to share information about the process of arriving at the determination and the model used to determine the tariff and interconnect rates under the new regime.  

· evaluate the tariff model in the light of real-life data. 

2. Pakistan has a monopoly operator for the fixed-line telephone, known as Pakistan Telecommunication Company Limited (PTCL). It has four mobile operators. The fourth one, a subsidiary of the incumbent operator, launched its service in February 2001. The monopoly of PTCL will come to an end by December 2002. On the eve of CPP, in November 2000, there were about 3.5 million fixed-line and about 0.35 million mobile phones. The mobile service started in 1990. The teledensity was about 2.1 for a population of about 140 million in November 2000. 

3. In the first week of July 2000, the Minister for Science and Technology, assessing the advantages of CPP, issued a policy directive to the PTA that CPP regime should be adopted by 1st October 2000. PTA had only three months to act. It therefore, started quickly and entered into a process of consultation with various stakeholders as well as public. It held public forums in three large cities and issued two consultation papers for soliciting public opinion as well as the comments of the mobile and fixed line operators.

PTA’s MODEL

5. PTA adopted the following hypothesis for arriving at fair rates of tariff.

· PTA kept consumer interest as its top-most priority. 

· It decided to protect the cost and not the revenue from incoming call of the mobile operators for terminating incoming calls.

· It decided not to interfere with tariff on outgoing calls. 

· It assumed, on the basis of available data, that there would be a diffusion of mobile phones about 20% in every six months after the introduction of CPP. For arriving at this rate it took into account the price elasticity of demand for mobile as well as fixed phones, and the possible contraction in the fixed-mobile phone calls. [A derivation of this model is in annex to this paper.]

6. The PTA tried to arrive at a tariff rate from fixed to mobile calls that should, at least, absorb the cost of the mobile operators on the incoming calls, which they would be terminating without any revenue from their customers. This cost should now be paid by the fixed phone customer and passed onto the mobile operator. 

7. As we shall illustrate below, the above line of argument still gave a rate of tariff for fixed-mobile calls that PTA considered would not be affordable for the fixed-phone customers. It, therefore, started looking for avenues for reducing the cost of the mobile operators. It identified two potential areas:

a) Rent of leased lines that the mobile operators had leased 

b) PSTN discounts that PTCL was extending at the moment.

8. The then existing rates for leased lines provided for an average discount of 10% on the total bill of the mobile phone operators. Similarly, PTCL provided about 17% discount on the mobile operators PSTN calls bills. PTA decided to adopt an interconnect regime that would increase these discounts and then pass on this benefit to the customer of the fixed line phones.

9. Thus the PTA model provided for the following:

a) Determine cost of incoming calls to the mobile operators

b) Reduce it by a higher discount on PSTN

c) Reduce it further by a higher discount or by reduction in the leased line rates

10. The figure thus arrived at should be the share of the mobile operators from a fixed-mobile phone call.

ILLUSTRATION OF THE MODEL

11. The following illustration would clarify the application of this model.

12. Given:

a) Mobil-fixed local call rate in the pre-CPP regime: Rs 2.00/ per 5-minute call

b) Average discount on PSTN calls to mobile operators: 17%

c) Average discount on leased lines: 10%

d) Average fixed-mobile local call duration: About 1minute and 30 seconds

13. PTA determined that the cost of making a fixed-mobile local to mobile operators was Rs 2.20 per minute in the first period. This was based on the data provided by the mobile operators themselves. PTA averaged out the figures.

14. Average fixed-mobile call duration being less than two minutes would be rounded off to 2 minutes. The pre-CPP rate for a call of five minute was Rs 2.00. If this rate had to be protected, then PTCL should get a rate of Rs 1.00 per minute in the post-CPP regime.

15. Combining these two rates, PTA determined that a rate of Rs 3.20 per minute would be fair. PTCL and mobile operators  would share it as Rs 1.00 and Rs 2.20 respectively.

16. However, the rate of Rs 3.20 per minute was to accompany two further provisions in the interconnect rates:

a) The PSTN discounts would increase from 17% to 25%. 

b)  The lease line rates would be reduced by 50%. 

17. For long- distance call, all the operators agreed for a far-end hand over. Therefore, each operator would charge long-distance charge (NWD charge) from its customer besides the above CPP charge of Rs 3.20 per minute.  Other rules regarding peak off-peak hours rate, roaming charges, installation charges and line rent would remain as they were in the pre-CPP regime.

18. For terminating incoming international calls, the mobile operators would terminate the international call from fixed network and get an interconnect share of Rs 2.20 per minute. In the ‘ mobile party pays’ (MPP) regime they did not get anything from PTCL, while they charged their customers for incoming calls. 

19. For mobile-to-mobile calls, the operators will be able to have a direct interconnect.

EVALUATION OF PTA’S MODEL

Mobile Termination Rate

20. The mobile termination rate determined by PTA was quite reasonable as compared to a number of European countries. According to OVUM, the mobile termination rates were, on average, 16 times more expensive than the fixed call termination rates. 
 As compared to this, the PTA fixed the maximum mobile termination rate at a level that gave of ratio of 1:5.5. Thus PTA was able to take the industry to a stage where it would have been acceptable to reach even after five years.

Interconnect Agreements

21. At the time of writing this paper, the CPP regime is barely six months old. During these six months, the operators had been negotiating with each other terms of interconnect agreement after CPP. There were several obstacles. For example:

· The three private sector operators were suspicious that the PTCL will have some unwritten arrangements with its own mobile subsidiary and thus cross-subsidize it. As a result, an unfair market would emerge which would push the private operators out of market.

· The reconciliation of accounts and mechanism of settlement of CPP payments was another thorny issue, which consumed most of the time of the operators on the negotiation table.

· The mobile operators required protection against unnecessary blocking of lines on the pretext of illegal call termination. 

· The mobile operators demanded some compensation if the leased lines are disrupted. 

22. During the long negotiations, the above issues were resolved as follows:

· The PTCL signed interconnect agreement with its subsidiary on the same terms and conditions as with others. PTA brokered this deal and the copies of the signed agreements with all operators were made available to all.

· The parties agreed on a settlement mechanism and PTA stood guarantee to its smooth operation.

· The PTCL agreed to give a notice of 2 days before blocking a line on the plea of illegal call termination.

· The PTCL agreed to give compensation of Rs 50000 to the mobile operator each time a leased line was disrupted. Also, PTCL agreed to allow the mobile operators to adopt compression technology for multiplying its access lines.

23. With the resolution of the above issues interconnect agreements were signed in the first week of June 2001. 

What Happened to Tariff?

24. The PTA CPP tariff model did not address itself to the question of tariff on outgoing calls, leaving it at the previous level. However, with the introduction of CPP, mobile phone companies started an aggressive marketing campaign to grab maximum share of the growing market. They introduced a variety of new tariff packages, which besides making incoming calls free, also provided some value added services either at reduced rates or at no additional costs. The companies tried various marketing gimmicks to woo the new customers. As a result, in one case the average cost of having a mobile phone went down by about 21% for  usage of 1000 minutes with 40:60 ratio for peak: off-peak rates and  zero free minutes during the first six months.
 In another case, the average call rate for outgoing call went down by 34%. The subsidiary of the incumbent introduced yet lower tariff for outgoing calls, pushing the market further down and forcing the competitors to introduce still cheaper packages.  The reduction in the outgoing tariff , leading to reduction in cost of having a mobile phone was a spill-over effect, which the PTA model did not take into account while estimating the net diffusion.
How did the Market Respond?

25. There was an outburst of subscription for mobile phones. During the first six months after CPP, one company experienced a growth of 100%, the other 24%. The subsidiary of the incumbent experienced a spectacular growth of 112000 subscribers in 4 months which figure the earlier operators reached in a decade. As a result, the estimated number of mobile subscribers went up from 0.35 millions to 0ver0.7 million in about six months. 

Conclusions

26. The PTA determination on CPP tariff took into account a net diffusion of 20% due to CPP. However, the actual data indicates a diffusion of over 100%. This was mainly because of three factors: (a) PTA determination did not take into account the market growth due to operation of the fourth operator, who was instrumental in expanding the pre-CPP market by 33% in only four months. Such a dramatic expansion was not in sight even by the managers of the fourth operators who soon found themselves operating a network that was inadequate to meet the demand. They were hectically trying to augment their equipment. (b) The PTA determination assumed away the tariff on outgoing calls, taking it as a constant. All the operators, however, reduced their tariff on outgoing calls. (c) The PTA model took into account a discount of 17% on PTCL charges and reduction of 10% on leased line rates. In actual practices, the discounts were 25% and the reduction in leased lines rates was 50%. Both these reductions enabled the operators to cut down their rates for outgoing calls. 

27. Having said that, the PTA tariff model had all the ingredients of a viable model. It could arrive at a more realistic conclusion, if it had  real-life data available at the time of making the decision. The annex to this paper explains how PTA derived and developed the tariff model. 

ANNEX

TECHNICAL NOTE ON DERIVING THE TARIFF MODEL FOR POST-CPP REGIME

1. Once we decide that the mobile phone called party does not pay for the incoming calls, the burden of tariff being carried by the called party in the pre-CPP scenario will have to be borne by someone. Ideally, this burden should be borne by three parties: (a) consumer, as he will be availing of a premier type of service; (b) mobile phone operators by foregoing profit on incoming calls and through greater diffusion of mobile phones; (c) fixed phone operators, by increasing rebate on PSTN charges and reducing rental of leased lines. 

2. Assuming the mobile phone operators would not like to suffer any loss due to CPP, the fixed phone operator should pay the mobile phone operator a per minute average rate. This should, at least, be approximately, the cost of the mobile phone operator on terminating incoming calls in the pre-CPP regime. The amount so paid by the fixed phone operator to the mobile operators should be added to the bill of the calling party from fixed phone to a mobile phone. But since the fixed phone operator will now have to issue and collect bills on behalf of the mobile phone operator, the fixed phone operator may charge an amount similar to what the mobile phone operator would be saving in terms of cost for this activity at present. In case, the cost saving on account of billing to the mobile operator is smaller than the cost to be incurred by the fixed phone operator on this function, then a small charge may be added to the tariff of the fixed phone calling party as administrative cost of the fixed phone operator.

3. The method to work out tariff to be added to the fixed phone caller can be as follows:

4. We have to determine the cost of incoming calls to the mobile operators. This is not easy to come by, since segregated cost data are not available. We can arrive that through an indirect method as follows: 

5. If we call mobile call termination charges as p, that consists of z+a, where

z denotes the average revenue on incoming calls foregone by mobile phone operators and 

a denotes net administrative cost, bad debt cost, then  

Average revenue per minute for incoming calls of the mobile phone operators (z)  =

Total Revenue from Incoming Calls (ic) ……………..(1)

No. of Incoming Minutes (m)

OR

p=z+a…………………………



(2)

Effect of Interconnect Rates

6. The above formula assumes that the mobile phone operators would continue receiving the same amount of revenue per minute as in the pre-CPP regime, except that now, the calling party would pay it.  The formula ignores the question of cost of incoming calls. However, the main stance of PTA’s model is that the mobile phone operators should recover no more than their cost on incoming calls. They should generate their profit from outgoing calls. However, the interconnect charges are a significant cost component and play a vital role for deciding the tariff between fixed and mobile phone callers. In Pakistan, the mobile operators pay the fixed line operators a charge for all calls originating from mobile phones. Since the mobile operators are bulk customers, they get a discount from the fixed line operator. This discount is a sort of margin that the mobile operators earn on the outgoing calls. 

7. The formula (2) above will undergo a change if we give effect of interconnect rebates. The rebate on PSTN charges reduces the cost of the mobile operators to the extent of the rebate. Any further increase in the PSTN rebate would further reduce the cost of the mobile operators. The PTA model visualized that any additional reduction to the cost of mobile operators should be passed on to the consumer in the form of lower call charges from fixed to mobile phone, once the CPP comes into effect. If we translate this fact into the formula, then the formula (2) above would be as follows:

c = z * (1–d), where …………………………..(3)

c = cost of incoming calls

d = increase in the rebate on the PSTN call charges

8. Once we accept the above principle, then we need to apply a further reduction in the cost due to net diffusion effect as shown below. It would further reduce the impact of CPP on the tariff for calling party. 

9. Since the mobile phone cost data were not available or the operators were reluctant to share it, a further approximation for the cost of incoming calls would be reduction of the incoming revenue by an average of operating profit rate as shown by the mobile operators in their annual accounts. To illustrate, continuing the formula  (3) above, z should be adjusted as follows:

c = z * {1- ( d+ o)}, where…………………..(4)

c = cost of incoming calls

o =  average operating profit rate in the past years

d=  increase in the rebate on PSTN call charges on incoming calls

Effect of Reduction in Leased Line Rentals

10. A further possibility of reduction in the cost of incoming calls arises from a possible reduction in the leased line rentals. PTA hopes that the PTCL would be able to reduce its charges for leased lines. This is based on the past trends in these rates. Taking this reduction in the rates, the cost of incoming calls would as follows:

c= z* {1- (d+o+e)},………………………………….(5)

where

c= cost of incoming calls

o= average operating profit rate

d= increase in the rate of rebate on PSTN call charges on incoming calls

e=rate of reduction in the leased line rentals on incoming calls

11. Taking formula (5) as the basis for determining the mobile termination the formula (2) would be modified as follows:

p = c+ a ……………………………….(6)

12. However, if we adopt CPP and increase the tariff of the fixed phone callers equal to p as calculated above, it would still ignore the following facts:

13. Waiving off a charge on incoming calls will increase the diffusion of mobile phones, having a multiplier effect. Thus the mobile phone operators would gain in terms of increased traffic. Now that they would gain in terms of their scale of operations, they should forego some of the revenue per minute in favor of the consumer. We would suggest in the following analysis a formula to arrive at a further reduction in p.
14. However, the fixed phone operators would suffer to some extent, now that the calls from fixed phone to mobile phone would be more expensive. Some people would like to avoid calling mobile phones. Thus the fixed phone operators might experience some contraction in their rate of growth. We would need to adjust the gross diffusion in mobile phones by a probable reduction in the use of fixed phones to arrive at a realistic picture. 

15. We need to analyze the impact of the above factors in arriving at a final figure of tariff increase ( p) for the fixed phone caller. This would require calculation of net diffusion rate.

16. The Net Diffusion Rate would consist of difference between Gross Diffusion Rate and Gross Contraction Rate to be calculated as follows:

GROSS DIFFUSION OF MOBILE PHONES

Assumptions:

17. We shall make following assumptions for calculating gross diffusion rate.

· CPP will introduce a 25% reduction in the total cost of ownership of a mobile phone.

· The price elasticity of demand based on total ownership cost of a mobile phone is 1, which means that a 25% reduction in the cost would lead to an equal percentage increase in the demand for mobile phones. This could be taken as rate of growth for mobile phone demand.

18. The pre-CPP outgoing traffic from an average mobile phone is 2000 minutes during a given period (say six months). The growth rate would apply to this level of traffic. 

19. We can plot the expected traffic of outgoing calls from mobile phones for a number of periods in the future. For the purpose of illustration, we can say if the average minutes called from fixed-to-each mobile phone in a given period (say 6 months) is 2000 minutes, the outgoing traffic on 300,000 phones in the period would be 600 million minutes. For the sake of simplicity, we are assuming away the traffic from mobile to mobile. The idea is that the mobile operators would settle the issue of CPP between themselves on reciprocal basis. However, the problem of usage of fixed infrastructure would remain, which will have to be catered for in the interconnect agreements. The growth in the next few periods can be worked out by applying the compound interest formula as follows:

G = (600, 1.25)n……………………………………………(7)

20. Where G stands for Gross Traffic after diffusion due to reduction in the cost of having a mobile phone.

GROSS CONTRACTION RATE OF FIXED PHONE OPERATORS

21. The fixed phone operators would experience some contraction in their rate of growth because some people would now avoid calling mobile phones because of higher cost. This would normally be in proportion to the price elasticity of demand for calls from fixed phones. Assuming that price elasticity of demand for such calls is -0.3, and assuming the proportion of calls from fixed to mobile as compared to mobile to mobile is 70% contraction in the demand for fixed-to-mobile phone calls would be equal to 30% of the growth in the mobile phone traffic. The Gross Diffusion Rate of 25% will require two adjustments: (a) 30% reduction due to higher cost of making a call from fixed to mobile (b) an adjustment of this 30% reduction for calls from fixed to mobile, which is 70% of the total incoming traffic of mobile phones. Thus the net Diffusion rate would be 20% as calculated below::

NG = [{1-(0.30*0.70)}*0.25]……………………….(8)

22. Taking this as the rate of growth of mobile phones, the growth of mobile phones would be as follows:

NG = (600, 1.20)n 
Where NG stands for net growth in traffic of mobile phones after reduction in the cost of having a mobile phone due to CPP.

23. The increase in the usage of mobile phones would reduce the average fixed cost per minute of the mobile operators. Part of the benefit of the reduction in average fixed cost should also accrue to the consumers. The average fixed cost per minute of mobile operators can be calculated by dividing the fixed cost by the number of minutes of outgoing calls, now that there would be no revenue coming from incoming calls. Thus for example, if the total fixed cost of a mobile operator is Rs 500 million, and the pre-CPP outgoing traffic level is Rs 600 million minutes, the average fixed cost per minute would be as follows:

Table:1

RELATIONSHIP OF FIXED COST AND OUTGOING TRAFFIC OF A MOBILE OPERATOR: A HYPOTHETICAL EXAMPLE

	Periods
	Traffic
- @ ND = 0.20 (compounded) Million Minutes
	Fixed Cost
(Million Rs)
	Average Fixed cost per minute (Rs)


	Reduction in the Average fixed cost (Rs)

	1
	2
	3
	4
	5

	1
	600
	500
	0.833
	0

	2
	720
	500
	0.694
	0.14

	3
	864
	500
	0.579
	0.12

	4
	1036
	500
	0.482
	0.10

	5
	1244
	500
	0.402
	0.08

	6
	1493
	500
	0.335
	0.07


24. In the above example, the proposed increase in the tariff of fixed phone calls p should be reduced by the amounts in column 5 above. For the purpose of our formula we call it  f. Suppose, it is worked out that

p = Rs 2.00 per minute, it would be reduced by the amounts mentioned in columns 5 above, if we have to transfer the entire benefit of cost reduction to the consumer. Or we can transfer a certain percentage of this benefit, say 80%, to the consumer.

25. In sum 

P = (c+a) where

p = mobile  call termination charges

c = z* [{1- d+o+e)}-f]

a= administrative cost of the fixed line operator

z= total revenue from incoming call/total number of incoming minutes

d= increase in the rebate on pstn charges

o= average operating profit rate

e = rate of reduction in the leased line rates

f = reduction in fixed cost per minute due to net diffusion after CPP

26. The above model enabled PTA to work out the mobile call termination charges after CPP. 

_____________

� Lavender, Tony & David Rogerson,  Regulating Mobile Operators: The Road to Effective Competition, Vol.3: Mobile Termination Rates, London: Ovum Ltd., 2000, pp.3. 


� Incidentally, this was quite close to what PTA assumed in its model. PTA assumed a reduction of 25%. 





______________
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