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Summary

Introduction - this is a revised and updated version of a study undertaken August - October 1997 on behalf of the Hong Kong Committee for Pacific Economic Co-operation (HKCPEC). The chosen method of study took into account (i) the short timeframe available for the study; (ii) the short timeframe over which the liberalization of the fixed wireline services has been introduced which limits the applicability of longitudinal analysis; (iii) the need to come up with some dollar estimates of  real gains; (vi) the desirability to provide readers unfamiliar with the specifics Hong Kong’s telecommunications sector a brief, but nevertheless comprehensive introduction. The method employed is principally interpretation of data from either published sources or inferred from information gathered through interviews.� However this revised paper also includes an assessment of the likely effects on tariffs and revenues of the liberalization of Hong Kong’s international market which takes effect from 1 January 1999. The analysis borrows from a similar exercise by the Australian Industry Commission in March 1997.



Liberalization - the opening of the domestic public service telecommunications network (PSTN) market in Hong Kong took effect July 1995 when four Fixed Network Telecommunications Services (FTNS) licences were issued. On 31 March 1998, under the terms of the Framework Agreement between the SAR Hong Kong Government and Hongkong Telecom International (HKTI) the company surrendered its licence to provide a range of services on an exclusive basis, including realtime voice, realtime facsimile and the provision of international gateway facilities and circuits. This opens the way for the introduction of multiple international simple voice resale licences from January 1999 and competing gateway facilities from January 2000. In fact, since 1995, the international market has been effectively open to competition for all services, including voice through callback. The markets for paging (1970), for customer premises equipment or CPE (1983) and for cellular telephony (1985) are all competitive.



PSTN Tariffs Reductions - benefits have been assessed in the following manner: 	



	(a) customer benefits from recurrent PSTN tariff reductions (rentals and value-added services; 	there are no local call charges in Hong Kong) have been estimated since 1995 (also see Table 	4) - estimated savings are around HK$10 million.



	(b) the imputed value of the increased quality and scope of services available at standard tariffs 	or in bundled discounted packages (also see Table 5 in Appendix 1) is HK$2.5 million.



	(c) savings on IDD tariffs owing to callback, which is used by all four FTNS operators, (see 	also Table 2) are estimated at around HK$1,230 million.



	(d) it is estimated that total savings attributable to the business sector come to HK$800 million, 	or 5.3% of business telecoms expenditures, estimated as HK$15 billion.                                                                             



	(e) without callback, but with the current accounting and settlement rate systems in place, a cost-	based weighted average IDD tariff in 1995 would have been HK$2.84 rather than HK$6.70, and 	HKTI’s revenues would have been closer to HK$6 billion than HK$11 billion.



	(f) the weighted average IDD tariff in 1995 under an ISR regime, that is without the accounting 	and settlement rate system, would have been around HK$1.40 and HKTI revenues HK$3 billion



�

Telecoms Employment and Investment - during the period of liberalization, HKT shed 5,000 staff while the new entrants directly employed just over 2,000 staff on their PSTN operations, including redeployed HKT staff. No attempt was made to separately estimate the net costs or benefits, but with tight labour markets in Hong Kong’s case the loss of earnings problem is likely to be serious only for older workers, many of whom lost their jobs in an earlier round of redundancy before 1993. This draws attention to the fact that while technological unemployment may create net job losses, market liberalization ultimately creates new job opportunities, often in sectors beyond the traditionally defined boundaries of the industry. Key to the creation of new job opportunities are the multiplier effects of new telecommunications investment stimulated by liberalization. 



	(a) It is estimated that the accelerated (see also Table 7) or additional investment stimulated by 	PSTN liberalization is approximately HK$4.2 billion, or 0.35 per cent of GDP.



	(b) It is estimated that the domestic multiplier effects of investment anticipated over five years 	due to liberalization, in today’s money, is around HK$9.58 billion, or 0.8 per cent of GDP.



	(c) Therefore the multiplier effects of current plus anticipated investment over the next five years  	due to liberalization, in today’s money, is estimated equivalent to over 1.15 per cent of GDP. 



Cellular Mobile - although there were three competitors since 1985, it was in fact a sellers market until the introduction of the fourth operator in 1995 and the issuing of licenses to six PCN operators in 1996. Therefore effects of further liberalization have been estimated from the beginning of 1996.



	(a) It is estimated that the overall saving to consumers from falling handset prices, 	monthly rentals and airtime charges is in the order of HK$6.63 billion. (see also Table 8)



Equipment Suppliers - no attempt has been made to estimate the value of market growth attributable to liberalization. The local market essentially divides between PSTN equipment, such as keyline telephones and PABXs - FTNS switching and transmission equipment is largely sourced overseas -, and mobile radio communications equipment, components and parts, with a third sector, the business solutions market, growing in importance. With regard to PSTN equipment the evidence of interviews suggests that overall economic conditions rather than liberalization as such drive the market. It would seem, however, that liberalization has had a marked impact upon the cellular market, accelerating handset price reductions and boosting the number of dealers and retailers who serve the service providers and the public and who also act as agents for the competing operators. In the business solutions market, growth has become a world-wide trend, and in Hong Kong it has probably been a major influence upon liberalization policy.

�

Manufactures - manufacturing by Hong Kong-based companies is mostly carried out in southern China, but with the exception of a small handful of larger local companies and multinationals who have a presence in Hong Kong, local manufacturing is risk-averse, derivative of standard products and with little commitment to research and development. Most production is for export, so domestic market liberalization has had little impact, but two influences were noted, one positive and the other negative. The positive is the exposure of Hong Kong manufactures to a much greater variety of overseas telecoms products, a necessary stage in technology transfer as well as business networking. The negative is the tightening of the market for skilled and technical labour, but this is a generic problem associated with growth. 



Conclusion - It is estimated that consumer benefits derived from liberalization are as follows:

	

	PSTN liberalization has benefitted consumers directly to the tune of HK$1.24 billion 	(US$159 million).

	

	PSTN liberalization has stimulated investment which will add approximately 1.15 per 	cent in today’s money to GDP growth over the next five years.



	Accelerated competition between cellular operators due to the further opening of the 	market since 1995-96 has benefitted consumers by HK$6.63 billion (US$0.8 billion). 



	The complete opening of the international market through ISR and gateway facilities 	competition will drive IDD tariffs towards cost, and could eventually drive revenues on 	voice traffic down by three-quarters (from HK$12 billion to HK$3 billion at 1995 levels).
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Liberalization and Competition in Telecoms in Hong Kong

The Framework Agreement under which Hong Kong Telecom International (HKTI) surrendered its exclusive international licence to the Government of the Special Administrative Region of Hong Kong (China) came into effect on 1st April 1998.� Under the Agreement licences will be issued from January 1999 permitting international simple resale (ISR)� and international gateway licences will be issued from January 2000 allowing direct facilities-based competition with HKTI. A policy review during 1998 by the newly-established Information Technology and Broadcasting Bureau (ITBB)� will determine implementation details. The Framework Agreement removes the last remaining regulatory obstacle to competition in Hong Kong’s telecommunications markets. 

Until July 1995 competition in Hong Kong’s domestic fixed wireline public service telecommunications network - the PSTN - was prohibited owing to Hong Kong Telephone Company’s monopoly franchise, the terms and conditions of which were laid out in the Telephone Ordinance.� However, the paging market has been open since 1970, the customer premises equipment (CPE) market since 1983, and the radio cellular mobile telephone market from its beginning in 1985. Hence, Hong Kong customers have enjoyed an increasing range of competitive services up to the opening of the domestic fixed wireline market two years ago. In 1993 four Fixed Telecommunications Network Service (FTNS) licences were issued, one to HKTC upon expiry of its franchise in June 1995, the other three to new entrants Hutchison Telecom, New T&T, and New World Telecom (NWT).�



Although nominally restricted, in fact competition in the international call market has grown rapidly over recent years. Callback of international voice telephone is leading the way. Within the industry it is estimated that callback currently accounts for around 30 per cent of international traffic. Callback was declared legal by OFTA, Hong Kong’s regulator,� which introduced an element of competition into a market that was otherwise closed to competitive entry. Until its surrender on 31st March 1998, Hongkong Telecom International, a subsidiary of Hongkong Telecom, held a licence which granted exclusivity until 2006 to build and operate the international gateway facilities (the switch, the submarine cable and the uplink and downlink satellite circuits) and to carry international PSTN voice traffic.



Callback is traffic originating in Hong Kong but the direction of the call is reversed and for the purposes of accounting and settlement rates between international carriers is treated as an overseas incoming call. HKTI gains the incoming settlement payments but loses the IDD call collection charge at the Hong Kong end. The simplest form of callback arises when person A calls person B overseas and asks them to call back if the overseas IDD call charge is cheaper. This is a simple form of arbitrage, and is the basis for the more complex commercial organization of callback services, but in addition callback companies enjoy volume discounts from wholesalers of telephone circuits and they work on thin margins relying upon high turnover. There are few places in the world cheaper than Hong Kong from which to make a telephone call,� yet callback is a major source of revenue earning in Hong Kong, and the most important source of revenue earning for the three new FTNS entrants. For this reason, the first part of this paper is devoted to estimating what impact the Framework Agreement could have upon IDD tariffs, HKTI costs and FTNS revenues.



A.1: IDD Before and After the Framework Agreement

1.1 Before

Under current arrangements, FTNS operators receive from HKTI $0.63 per minute delivery fee for incoming calls from neighbouring Macau and Guangdong province delivered over their domestic networks, $2.12 per minute from the rest of mainland China, and $2.23 per minute from the rest of the world. Outgoing and incoming calls incur settlement payments between international carriers, and settlement payments are determined by the net balance of outgoing and incoming traffic on a given route multiplied by the settlement rate, which is normally half the agreed accounting rate for that route.� So, taking Hong Kong - USA traffic as an example -- it is Hong Kong’s second largest traffic route, accounting for around 5 per cent of outgoing traffic -- the accounting rate is SDR 0.58 or US$0.79 and the settlement rate SDR 0.29 or US$0.39. On the outgoing route HKTI collects HK$6.80 for the IDD call charge and pays HK$3.06 to their US counterpart and HK$2.23 to the domestic FTNS, which could be the Hong Kong Telephone Company. HKTI keeps HK$1.51. For an incoming call, which could be rerouted callback traffic, HKTI receives HK$3.06 from its US counterpart and pays HK$2.23 to the local FTNS operator, keeping HK$0.83. So a minute of rerouted ‘callback’ traffic diminishes HKTI’s per minute revenues by the difference between these two sums, by HK$0.68. Callback has two effects. One is to reroute traffic and the other is to stimulate traffic growth through price reductions. The rerouting effect is immediately evident from Figure 1 which shows from 1996 a marked upwards growth rate of inbound traffic and a marked falling off in the outbound traffic growth rate.





�

Figure 1 also indicates an increased growth rate in total traffic from 1996. This may be an artifact of cyclical recovery, similar to 1991, but it may also be attributed to the intensity of recent FTNS (and non-FTNS) callback-led competition. In 1995 outgoing traffic was 1.57 billion minutes and incoming 1.44 billion minutes; by 1997 outgoing was 1.73 billion minutes and incoming 1.94 billion minutes.� Annual rates of overall IDD growth over the past three years have more or less reflected general economic conditions, but a significant difference arises when we examine outgoing and incoming. 



Table 1

	Annual Rates of Growth of International Traffic

	Overall	Outgoing	Incoming

		1994-95	14.7%		14.6%		14.8%

		1995-96	  8.8%		  7.2%		10.5%

		1996-97	11.8%		  2.8%		21.4%

Source: HKT Annual Report



Outgoing traffic growth has slumped even after the recovery in overall traffic growth, while incoming traffic has surged ahead. According to industry sources callback traffic was around 216 million minutes (15%) in 1995, 318 million minutes (20%) in 1996 and 582 million minutes (30%) by first quarter 1997, an increase since PSTN liberalization of 366 million minutes. Some of the price differentials are very large, for example HK$4.80 per minute on the USA route (see table 2) which now accounts for 5 per cent of outgoing traffic, down from 12 per cent in 1989.� The upsurge in China routes is one reason for the proportional decline, but another is the dramatic turn round in the incoming to outgoing ratio from the USA from 1.5:1 to 7:1 by the end of 1996, and to 9:1 by late 1997. This means that by the end of 1996 incoming traffic on the USA route was 38 per cent of the total incoming, and 35 per cent in early 1997. In the absence of callback, outgoing traffic to the USA in 1997 (assuming a traffic balance of 1.5:1) would have been 14 per cent and incoming 24 per cent.� Callback also undercuts by almost HK$4 on some European





Table 2

HKTI Standard Tariffs and Illustrative Callback Tariffs 1997



				HKT	HT	NT&T	  NWT	   Other   00601

North America

Canada 			6.70	1.99	2.84	  2.99      2.99      2.98

USA				6.80	1.99	2.84	  2.99	   2.99       2.98

Mainland China

Shenzhen and Shekou		2.40	2.30	2.30	  2.29	   2.28       na

Guangdong			3.70	3.60	3.60	  3.59	   3.58       na

Rest of China			9.50	8.80	8.80	  8.79	   8.00       na

Europe

Germany			12.50	8.40	7.51	  8.50	   7.50      8.50

UK				8.80	5.38	5.13	  6.30	   5.16      5.40

Asia

Australia			7.20	4.88	4.66	  6.20	   5.19      4.98

Singapore			6.60  	6.20	4.37	  6.20	   5.27      4.60

Note: 1. HKT’s callback service.� Note also callback is not permitted on the mainland of China.





So how far has callback stimulated traffic, and how far has it simply substituted incoming for outgoing traffic? The government’s financial model for the Framework Agreement assumes an overall price elasticity of demand for international voice telephony of just -0.3,� which represents a 0.3 per cent increase in traffic volume for a 1 per cent decrease in price. This is a point elasticity figure� and it may well be that over a wider range of tariff reductions arc elasticity is greater.� If we assume that traffic on the US route would have grown at the average rate of total traffic, then in 1996 outbound US traffic would have been around 103 million minutes (115 in 1997) instead of 102 million minutes (87 in 1997) and inbound would have been around 155 million minutes (172 in 1997) instead of 609 million minutes (695 in 1997). This enormous growth in inbound traffic almost certainly contains a substantial element of refile traffic in addition to straightforward callback or reverse routing. However, assuming all the increase in inbound traffic consisted of just two elements, reverse-routed traffic and new traffic, then the new traffic total on the Hong Kong - US route from 1995 to 1996 would be the difference between forecast total traffic assuming no callback (258 million minutes; 288 in 1997) and actual total traffic (711 million minutes; 782 in 1997) or 453 million minutes (494 for 1995-97). This would, if it were true, represent a growth in new traffic of 191 per cent (208 per cent to 1997). From table 2 we shall see that tariffs on the USA route have fallen by as much as 70 per cent, so conceivably it could be argued that price elasticity due to callback is at least -3. By ignoring refile the argument has been stretched beyond the limits of credibility, but it illustrates the extreme difficulty in determining what a credible elasticity is. It also illustrates that revenue compensation can arise from callback traffic stimulation. If callback traffic totalled around 582 million minutes in 1996, and if 453 million minutes of this represented new traffic then HKTI’s revenue change, R = 453 x HK$0.83 - 582 x HK$0.68 = -HK$20 million. However, this figure turns out to be very sensitive to the assumption of the share of new traffic. For example, if 20 per cent of callback represented new traffic, the sums would calculate out at -HK$323 million.�



If HKT’s estimated share of callback traffic in 1997 is 15 per cent (see table 2) which represents 87.3 million minutes, then HKT’s share of the increased callback traffic since 1995 is 24 per cent. The remainder is shared between the new FTNS operators and callback companies. If we attribute the lion’s share of the increase in callback, let’s say around 60 per cent, to the new FTNS operators, then 84 per cent of the increase in callback traffic since 1995 can be attributed to PSTN liberalization. Assuming callback traffic offers average savings of $4 per minute, the economic benefit to customers arising directly out of liberalizing the PSTN has been in the order of HK$1,230 million . 



1.2 After

Following the Framework Agreement routes in and out of Hong Kong will be identified as A routes and B routes according to whether or not ISR is permitted at both ends of the international circuit, allowing for break-out into the PSTN. A routes will be completely competitive through ISR, for which licences will come into effect from 1 January 1999, and on these routes the accounting and settlement rate regime will be entirely by-passed. Further competitive strength will be added from 1 January 2000 when competing international gateway facilities licences will come into effect.



On B routes, callback, Internet telephony, partial-ISR, self-provisioning and refile mechanisms are all likely to encourage a high degree of by-pass of the accounting rate mechanism, but the transition to fully competitive traffic streams will be marked by access fee arrangements determined by the regulator. The key question is: how close to the existing delivery fees will the access fee be set? Two elements of the delivery fee are likely to be missing, namely the universal service contribution (USC) which will require funding in other ways, and a settlement rate derived from the current accounting rate system. The arguments therefore come down to setting an access fee closer to the delivery fee or closer to real cost. 



According to FCC benchmark estimates, an access fee of 15 cents US or HK$1.20 could be applied to all high-income economies. The three new FTNS operators will certainly argue for nothing less, while interconnecting international carriers and local non-FTNS callback operators will argue for a much lower access fee based upon the estimated per minute real cost of 4.2 cents HK currently charged to Internet service providers for their use of the PSTN. (They are holders of a PNETS or Public Non-Exclusive Telecommunications Services licence.) This, it is argued, is far closer to the local interconnect charge in US cities of around 1 cent US. OFTA has floated the idea of the US domestic long-distance interconnect fee of 5 cents US or 40 cents HK. Clearly, much depends upon the tariffs likely to appear under an ISR regime. One callback operator, for example, estimates that ISR tariffs could fall to around 60 cents HK per minute, and clearly resents the idea of giving up 40 cents HK, although 60 cents sounds more like an A route than a B route tariff.



Given these considerations, what are the likely consequences for tariffs and revenues of moving to an ISR regime? What follows is an exercise in estimating what a competitive IDD call charge would have been in 1995 when the weighted-average call charge was about $6.70.� Table 3 shows that HKT received a gross revenue from international traffic of $16.3 billion, that is before payouts to overseas administrations through accounting rate settlement charges. Outgoing traffic was 1,578 million minutes, so IDD revenue collection was around $10.6 billion. The difference of $5.7 billion was mostly incoming accounting rate settlements and other income, for example IPLC revenue. 



Table 3



Financial Year�International Turnover�IDD Collection Revenues�Other Revenues��1994-95�$16,310.5 m	�$10,575.4 m	�$5,735.1 m��





We want to simulate what the Hong Kong world will look like after January 1999 when most callback traffic will be displaced by ISR. Around 15 per cent of traffic was callback by 1995, so if we want to isolate a competitive IDD price without callback we can reallocate traffic such that outgoing would rise to 1,794 million minutes and incoming fall from 1,446 million minutes to 1,230 million minutes. On this basis IDD collection charges at $6.70 per minute would have been $12 billion, but accounting rate settlements from incoming traffic would have been correspondingly less. (Probably a little over $0.8 billion less on the assumptions below). 



How do we determine what the competitive weighted average price would have been in 1995? The Federal Communications Commission (FCC) has its own estimates (attached as Appendix 4)�. Hong Kong’s international transmission cost component is estimated to be 5.1 cents US per minute, international switching cost 1.9 cents US per minute and the national extension component rounded to zero. We shall replace the zero with the PNETS charge of 0.8 cents US per minute.� So the FCC’s total cost component estimate for Hong Kong is 7.8 cents US per minute, or 61 cents HK. If we follow the terminology of the Australian Industry Commission� and call this the resource cost of making an IDD call, and take into account the net revenue (-/+) from accounting rate settlements, then total cost� is given by the formula:



			TC = RC(O+I) + S(O - I)

	and		TR = p(O)



where  TC = total cost; RC = resource cost; O = outgoing traffic;

	I = incoming traffic; S = Settlement rate; TR = total revenue;

	p = average weighed IDD call charge.



The only unknown is the weighted average settlement rate. The USA publishes accounting rates (settlement rates are usually 50 per cent of accounting rates) and the UK and New Zealand have recently followed suit. In 1995 the USA-HK accounting rate was $1 per minute (HK$7.8). The rate between Hong Kong and mainland China was considerably higher, as was traffic volume.� For purposes of this exercise I have assumed a weighted average settlement rate of  HK$4.50. This may be an inaccurate measure of total cost, but the exercise is easily rerun (using Microsoft Excel 5.0 Solver) using alternative assumptions. 



In 1995, using our revised outgoing and incoming traffic data (ie, excluding callback) we have:



		TC = $0.61(3,024,722) + $4.5(132,072) = $2.4 billion

		TR  = $6.7 x 1,578 million = $10.5 billion

A competitive price p* would be one that equates total cost and total revenue,� where total cost includes the cost of capital, which is assumed to be 15 per cent in Hong Kong.� It is known that p* < p, but the additional assumption that is now required is the price elasticity of demand  ( for IDD usage. The financial model used by the SAR Hong Kong government in the determination of the Framework Agreement with Hongkong Telecom assumes a price inelasticity of -0.3 (which corresponds to my own estimate for 1994-95, see above). With this assumption we have the following condition:

		O* = O + {[((p* - p)/p) x  (] x O}



subject to:	(O* x p*) - {RC(O* + I) + S(O* - I)} = 0				



which says that at a new competitive price, p*, outgoing minutes will rise from O to O*, without violating the constraint that the new total revenue equal the total cost incurred (ie., TR - TC = 0). Running these simultaneous equations provides the following result:

	

	 S = $4.5:		 p* = $2.84		O* = 2,105 million minutes

	TC = $6 billion	TR = $6 billion



From these results it can be seen that a competitive IDD price in 1995, without callback and with the current accounting and settlement rate in place, would have been around $2.84 compared with the weighted average of $6.70.



However the revenue implications are enormous. At a price of $2.84, total revenue would slump over 50 per cent, from $10.6 billion (or $12 billion without callback) to $6 billion. This could have severe implications for future investment in the network unless (a) other revenue opportunities are opened up, or (b) new entrants are prepared to drive investment. Are either of these likely of a sufficient scale? 



We can go one step further and assume ISR has totally by-passed the accounting rate system. What then would be the ‘access charge’ for interconnect between the ISR operator and the domestic FTNS operator? The OFTA consultative paper Review of the Delivery Fee Arrangements (P 025(98)) foresees access being determined purely by commercial agreement. This need not be a baseline price. For example, international carriers may prefer corresponding relations which guarantee proportional returns of traffic between them, and are therefore prepared to pay a premium over and above absolute cost. But for the sake of the argument, let us assume that the ISR domestic interconnect access fee is at cost. As we have seen, in Hong Kong today this is, in effect, the ISP PNETS charge of  4.2 cents HK. (This underscores the fact the Internet telephony can be viewed as a form of ISR.) 



If we further assume the whole world has opened to ISR, the access fee Hong Kong operators would have to pay could be approximated  by a weighted average of the FCC’s ‘national extension’ component price. For purposes of illustrating the argument, we weight mainland China’s ‘national extension’ of 4.2 cents US and the UK’s ‘national extension’ of 8.7 cents US (as representative of the Rest of the World) fifty per cent each to arrive at an average 6.45 cents US or around 50 cents HK. Unlike the accounting rate regime whereby Hong Kong normally pays and receives equal settlement rates, under the ISR regime Hong Kong would on average pay 50 cents HK on outgoing traffic and receive 4.2 cents HK on incoming traffic. We therefore amend the formula as follows:



		O* = O + {[((p* - p)/p) x  (] x O}



subject to:	(O* x p*) - {RC(O* + I) + S1(O*) - S2(I)} = 0



where 	S1 = access fee outpayment; S2 = access fee inpayment



Plugging 50 cents HK and 4.2 cents HK into this formula renders the following results:



	 S1 = $0.50		 p* = $1.42		O* = 2,218 million minutes

	S2 = $0.042		TC = $3 billion	TR = $3 billion





It can be seen that there is little difference in impact between this scenario and one which uses 15 cents US or HK$1.20.



	S = $1.20		 p* = $1.50		O* = 2,214 million minutes

	TC = $3.3 billion	TR = $3.3 billion



where	S = access fee assuming



It is evident from the above that an ISR regime will dramatically reduce prices, knocking off anywhere between HK$6 billion and HK$9 billion per annum from IDD charges, and revenues. The impact upon the local economy has still to be assessed, and requires a more detailed breakdown of usage between business and residential customers. For the telecommunications operators the revenue implications are serious, and pose a major challenge to their business strategies as they turn more towards value-added data-type services on the international market and towards inter-active electronic communications in the local market. The problem they face is likely to be one of lag during the transition, and inventive arrangements will no doubt emerge as local FTNS operators negotiate access partnerships and corresponding relations with the international carriers.



We may conclude that callback traffic has probably saved the consumer over HK$1 billion since PSTN liberalization. On the other hand, if accounting rates had reflected real cost savings would have been closer to HK$6 billion, and had international routes been open to ISR the savings could have been in the region of HK$9 billion.







A.2: Tariffs

The tariffing regime in Hong Kong is important to the nature of competition. There are no local call charges, so new entrants have little opportunity to make money by offering local voice services unless they package them with value-added services, such as call waiting, call forwarding, phone mail, abbreviated dialling, caller identification, and so forth. Local tariffs are low. For instance, the installation charges of HKTC are HK$475 which is the cost of one moderately expensive meal at a local restaurant. Monthly rentals are similarly low: for residential subscribers HK$68.90, for business subscribers HK$108.80. According to Household Expenditure Surveys, telephone rentals are less than 0.5 per cent of average household expenditure, and total telephone bills (including value-added services, such as Phone Mail, and international call charges) is estimated by Census and Statistics as less than 1 per cent. 



In 1996 OFTA estimated the average real (causal) costs of providing residential and business lines as HK$103 and HK$108 respectively, when residential rentals were HK$67 and business rentals HK$104.60. So the cross-subsidy from international to local voice services has been wiped out in the business market insofar as price is cost-based, but overall tariffs are controlled by a ‘Consumer Price Index minus X’ formula (where X = 4%) which limits the degree of rebalancing from international to local prices and costs. For example, the 1997 local tariff changes represent a weighted average increase of 1.9 per cent, or a real price reduction of  4 per cent. However, if the demand for usage by businesses is insensitive to tariff increases (price-inelastic) due to the relatively low percentage of total costs taken up by telephony and to the vital necessity of making telephone calls to customers and business associates, then the rebalancing process may see a tendency towards raising business tariffs above cost and maintaining residential tariffs below cost.



This would be unsustainable if competition of the three new FTNS operators  successfully targetted business customers to the exclusion of residential customers. Almost inevitably this is precisely what the new entrants have done up to date, as Table 4 illustrates. All three new entrants undercut HKTC on business rentals, and until late summer 1997 only NT&T did so on residential, although at this early stage of build-out NT&T is only able to offer service to a few centrally-located areas.� Hutchison has just gone one better and is offering free installation to all customers.



Whatever develops, the outcome of market liberalization and the subsequent competition  is clear: a rebalancing of tariffs between international and local will bring prices closer to true costs. But it is also clear that there are more ways than one by which this can come about.





















Table 4

FTNS Operators



				HKTC		Hutchison	NT&T		NWT

Installation			$475		$0.001		$4774		$530

Monthly fee			

   Residential			$68.90		$1022		$575	            $837	

   Business        		$108.80	$88		$836	            $888	

Voice mailbox			$29.80		na		Included	$229

Call waiting, forwarding, etc	$29		$283		na		$48



Notes: 1. previously $477; 2. includes call waiting, call forwarding and caller number display service; 3. includes call forwarding, call waiting, abbreviated dialling, appointment service, do-not-disturb; 4. free installation for residential customers; 5. includes call waiting and voice mail; 6. includes call waiting and voice mail; 7. includes call waiting, voice mail and call forwarding/conference call; 8. includes secretarial service; 9. included in residential monthly fee.





A.3: Economic Benefits of PSTN Liberalization

Interviews with the four FTNS operators and with OFTA suggest that the new entrants had connected around 30,000 lines to customer premises by September 1997.  Very few of these are residential lines. If we ignore the one-off costs of installation, and assume they are all business lines, then the potential savings on business customer rentals for a full year is: 30,000 x HK$20 x 12 = HK$7.2 million.� 



Offsetting these savings are switching costs which are difficult to measure. OFTA has taken over the ownership of Hong Kong’s telephone numbers and allocates them in blocks to the FTNS operators on condition that they provide customers with geographical and carrier number portability. This gives a customer the freedom to move premises or switch operators without having to give up their existing numbers. However there are other, less tangible costs involved in switching operators. For example, it may take time for the corporate account manager of the new service provider to become familiar with the needs of their large corporate users. The corporate business user may be worried that this could affect the reliability of the maintenance and repair work to telecoms network equipment, such as a PABX, a managed data network or a leased circuit. Just the uncertainty involved can act as a deterrent, especially for business customers who are wholly reliant upon the quality of their telecommunications, such as international banks, transportation and delivery companies, and in Hong Kong, the Jockey Club which takes millions of dollars in horse-racing bets by telephone. But it is instructive to note that the Jockey Club, as one of the largest telecommunications customers, has opted to engage one of the new entrants as an additional service provider. Having two service providers gives the customer more bargaining power and more redundancy in times of emergencies. Overall, it is probably safe to assume that switching costs are more relevant as a deterrent to switching (and therefore represent of loss of benefit) than as a significant cost to be incurred. Where they are incurred, they are likely to be short-term and can therefore be treated as one-off, similar to installation costs.



In the case of value-added services, such as call-waiting and phone mail, we will assume that the new operators have one-third of the 30,000 new service lines each. According to Table 4, the customers of one of the new operators would save approximately HK$30 a month while the customers of the other two have a  choice which rather matches HKTC. On this basis, annual savings would be: 10,000 x HK$30 x 12 = HK$3.6 million. Rounding these two sets of figures, we can very tentatively suggest that overall cost savings arising from domestic fixed wireline services to date approximate to HK$10 million. 



A.4: Telecommunications Hub, Foreign Investment, Scope of Services

Perhaps the most indirect effect of all, but also one of the most important, is the contribution liberalization is having, and will have, upon Hong Kong’s role as a telecommunications hub in Asia. Hubbing involves both transit traffic (of international carriers and the private networks of multinationals) switched through Hong Kong and the choice of Hong Kong as the preferred location for multinationals doing business in the region. Liberalization offers companies redundancy (choice of two or more networks) as well as keen price competition and competition in the scope and quality of service. Given that Hong Kong is already one of the world’s most cost-efficient centres for telecommunications, the requirement of large corporate companies such as banks and airlines and IT companies is for guaranteed quality of service and availability of modern technologies, for example, frame relay which can offer variable bandwidth on demand and a tariff structure that goes with it. 



Regulation is also an important factor here. In Hong Kong, apart from real-time PSTN international voice, almost everything else is permitted, including self-provisioning (the use of Vsat to connect company sites around the region), virtual private networks for companies that do not wish to build their own networks from international private lease circuits, and international simple resale of data services and store-and-forward voice and fax. There are also no restrictions on foreign direct investment in Hong Kong, although cross-ownership restrictions do apply to media services and the government has the right of veto on majority equity ownership in Hongkong Telecom.�



Being a telecommunications hub is strategically important to Hong Kong’s standing as an open economy. According to an Industry Department survey�  there are more than 7,000 overseas companies in Hong Kong and during three consequent five-year periods since 1980 the average annual number of regional headquarters being set up in Hong Kong rose from 23 to 44 to 53. By 1994 there were over 700 regional headquarters in Hong Kong and over 2,000 regional operations run from Hong Kong. Of the two primary reasons for locating in Hong Kong, banking and financial facilities and infrastructure, including telecommunications, were mentioned by 94.6 per cent and 91.9 per cent of respondents respectively. Petrazzini� noted that approximately 70 per cent of US firms with Asian headquarters centralize their operations in Hong Kong. ‘Many of Hongkong Telecom’s more than 500 multinational customers have no presence in the territory other than a hub.’ (HKT Annual Report 1997, p.20) - we may note this represents an increase on the 450 multinationals referred to in the 1995 Annual Report.



But the future of hubbing is by no means guaranteed, for three reasons. First, the global trend towards the liberalization of telecommunications will create alternative hubbing options. Second, the falling costs of telecommunications are encouraging the development of distributed or ‘inter-networking’ which conceivably could lessen or change the requirements of hubbing. Third, as information technologies become increasingly important to business users the scope of services available, everything from variable bandwidth-on-demand to advanced or ‘intelligent’ services, will differentiate premier from secondary hubbing locations. This represents a shift of emphasis from efficiency and economies of scale to innovation or economies of scope. Liberalization may be sufficient but not necessary for the first, however it is probably necessary for the second.� It is instructive, therefore to consider the impact of PSTN liberalization on the scope of service provision in Hong Kong. 



Table 4 (because of its length, see Appendix 1) demonstrates the accelerated pace of service innovation since 1995. The capability to introduce so many new services implies an investment commitment which we have discussed above. The three new FTNS entrants have had less time to  develop the scope of their services, but from information received it is clear that they have focused upon three areas: centrex services to capture a share of the domestic business exchange market; intelligent services such as conference calling, abbreviated dialling, do-not-disturb, call forwarding and many others (see, for example, Table 4); and the provisioning of medium and high-speed circuits, including ISDN and frame relay, again for business customers. Liberalization therefore does seem to be accelerating the innovative activity of HKT and providing customers with significantly wider choice at competitive prices. The final step towards total liberalization awaits the outcome of negotiations over the remaining exclusivity of HKTI’s international licence,� then all these services will be directly accessible from Hong Kong on the international market.  



Table 5

Summary of New Products and Services



See Appendix 1





We also tried to capture some of the benefits of liberalization through a small survey of business users. The results, which are reproduced in Appendix 3, bring to light an interesting distinction between data communications and basic voice, fax and mobile communications. The former, which are the faster growing international sector, show clearly a higher valuation placed upon more customized services as well as choice of operators and range of services, while price - and therefore cost - is a higher consideration for the latter.



Finally, in making an assessment of the additional value incorporated in nominal telecom tariffs from service quality improvements, including additional advanced features offered as standard service items or at discounted bundled service prices, we refer to Hufbauer (see below). Hufbauer’s assumption is that in high-income countries service quality improvements can be estimated as 50 per cent of cost savings. Given that the quality of Hong Kong’s PSTN was already high by world standards, we shall modify the ratio to 25 per cent (of HK$10 million - see above) and conclude that Hong Kong customers are benefitting from the greater scope and quality of services over the PSTN to a value approximating to HK$2.5 million. This figure implies a consumer surplus in the sense that it assumes customers would have been prepared to pay more than they do for these additional services in the absence of competition. 





A.5: Combined Local and IDD Benefits to Customers



Table 6

Telecommunications Revenues of Hongkong Telecom

	1997	1996

		International			17.4 billion	16.5 billion

		Local				  4.6 billion	  4.1 billion

		Other services			  7.8 billion 	  5.9 billion

		_______________________________________________

		Total Telecom Services	29.8 billion	26.5 billion



From Table 6 we can see that total fixed wireline service revenues of Hongkong Telecom in 1997 were HK$22 billion. It seems that a weighted average of business: residential customers IDD revenues across the four FTNS operators would come to somewhere around 64:36� so callback savings attributed to the business sector are HK$787.2 million, and we shall assume 80 per cent of local revenues come from business customers, so a ballpark figure of HK$15 billion of HKT’s revenues is assumed to come from the business sector. Total cost savings from local fixed wireline services, including value imputed to the increased scope and quality of services, were estimated above at HK$12.5 billion, and since most of these would benefit business we can estimate total business savings at over HK$800 million. It then follows that business cost savings arising from PSTN liberalization are over 5 per cent. (HK$800k/HK$15m = 5.3%). 



This is considerably less that the 18 per cent assumed by Gary Hufbauer� in a recent estimate of the potential value of telecoms liberalization resulting from the WTO’s Basic Agreement on Telecommunications. The percentage is lower for Hong Kong, partly because Hong Kong already enjoys a relatively low cost structure due to a densely concentrated population in a small territory (roughly two-thirds of the population of 6.5 million live within 32 square miles, an area of  towering business buildings and residential apartment blocks) and partly because Hongkong Telecom has poured billions of dollars into new technologies, achieving one of the world’s largest all-digital switching and transmission networks.

�B.1: Employment and Telecoms Liberalization

Liberalization of telecoms has brought about significant changes in the telecoms labour market, but before 1993 HKTC was already ‘downsizing’. Until 1992 the Hong Kong Telephone Company was regulated under a profit-cap mechanism, known in Hong Kong as the Scheme of Control, which limited the rate of return arising from the provision of monopoly services to 16 per cent of shareholder funds. The shift to the current price-cap regulation (CPI-X) was an incentive to HKTC to shed staff because any productivity gains over and above ‘X’ accrued to the company. In anticipation, HKTC shed 1,159 staff in 1991. From 1993 OFTA also required HKTI to reduce overall IDD rates over three consecutive years by 8 per cent, 2 per cent and 2 per cent respectively, so the squeeze on Hongkong Telecom’s revenues arising from liberalization really just added to the pressures already there. 



In 1995 Hongkong Telecom aimed to cut staffing down from 16,000 to 13,500 over three years and by 1997 employed 13,767. But in Hong Kong it would be wrong to count this loss of employment and therefore of salaries as a deadweight cost of liberalization because Hong Kong’s labour market is so vibrant that few of the staff would fail to find other jobs, although the salaries and fringe benefits may be lower. Indeed, from the economy’s viewpoint this reallocation of resources is efficient as it enables new enterprises to spring up and existing enterprises to expand, utilizing capital investment, and adding to Hong Kong’s output and per capita income. 



One source of re-employment is with the new service providers. Even very senior staff have genuinely redeployed in this way rather than being simply poached. We estimate that the new entrants now employ just over 2,000 staff in their PSTN operations, or forty per cent of the direct job loss at HKT since 1995. We do not need to separately estimate the economic value generated through employment as the figure is subsumed within the total investment figures in the next section.

B.2: Telecoms Investment

It is difficult to estimate what proportion of Hongkong Telecom’s annual investment is

Table 7

Capital Expenditure of Hongkong Telecom

	Investment	Rate of Increase

	1990	HK$2,676 billion	12.1%

	1991	HK$3,018 billion	 12.7%

	1992	HK$2,204 billion	-26.9%

	1993	HK$3,620 billion	64.0%

	1994	HK$3,532 billion	-2.4%

	1995	HK$4.045 billion	14.5%

	1996	HK$4.330 billion	7.1%

	1997	HK$5.026 billion	16.1%



attributable to PSTN competition. Table 7 shows the rate of investment surging 1996-97, and much of this is to roll out a broadband network and expand value-added services capability. (There are two surges, 1993 and 1997: measured over two years they represent increases of 20 per cent and 24 per cent respectively.)



What is likely is that investments that would have taken place anyway have been accelerated to maintain the leading� position of the company. Examples of this include the installation of ATM switching and SONET (or SDH) high-speed transmission, added intelligence in the network which is reflected in the growing range of value-added services provided (see below) and running out optical fibre to buildings. Fibre was first run out to the major business buildings, which were obviously also the targets of the new entrants - indeed the conditions of their separate FTNS licences specify the commitments of their business plans to pass so many buildings within one, two and three years. Since 1995 Hongkong Telecom has also launched a programme to run optical fibre to up to 80 per cent of Hong Kong’s residential areas, laying the foundations of a territory-wide broadband network. A new subsidiary, IMS (Interactive Media Services) which has already established itself as Hong Kong’s largest internet service provider,� is planning to offer the world’s first commercial Video-On-Demand service over this network to be followed by a range of transactions-based inter-active services such as home shopping and home banking. The network will also be available to competitors on an equal access basis.� 



It is not possible to conclude that investment in the broadband network is solely the result of competition because there may well be other business strategies that would have driven this development even without liberalization. For example, riding the learning curve, and positioning for eventual entry in the mainland China market. But competition is also a major factor putting pressure upon Hongkong Telecom to diversify its revenue sources, and especially to become less dependent upon IDD. In particular, one source of competition could come from Wharf Cable TV, which is owned by Wharf Holdings Ltd, the parent company of NT&T, and is building a territory-wide system which has potential to be upgraded into a competing multi-media network. The network already offers Near-VOD.� It could also be used to offer NT&T direct telecommunications access to residential customers without having to interconnect with, and pay fees to, HKTC’s PSTN. So at minimum we can assume that Hongkong Telecom’s investment in broadband has been accelerated to support IMS as a competitive strategy. We shall generously assume that HK$1 billion of investment has been accelerated cumulatively for this purpose since 1995.� 



Up to late 1997 the new entrants have invested around HK$3.2 billion in building their networks, so we may assume that since 1995 PSTN liberalization has stimulated HK$4.2 billion investment. But network building by the new entrants has been slower than expected, with only some 30,000 lines to date, and it remains to be seen whether the buildout rate will accelerate. Even if we assume that only half the new entrant’s investment is attributable to switching and transmission costs, if they are to achieve an average line cost of, say, US$700,� the new entrants would need to operate between them over 2 million lines, or capture over 66 per cent of the domestic wireline market.� An average line cost of US$1,200 (a more traditional figure) would still require nearly 40 per cent of the domestic market. Such penetration rates are very unlikely in any foreseeable future, so logically the emphasis of the new entrants has to be upon generating high revenue-per-subscriber, relying upon value-added business services, such as centrex, managed networks and the future integration of local-area and wide-area wireline and wireless system



In addition we should try to take into account the multiplier effects of this investment through the outsourcing of services, the procurement of equipment, components and materials from local companies, the running costs of building (rental and real estate business, security, repair and maintenance, utility services) and so forth. If we assume one-third of investment is spent on local procurement, and the propensity to save from personal and business incomes is 0.3, then we could expect a further HK$4.2 billion to be added to Hong Kong’s GDP, or 0.35 per cent. Can we assume that this rate of investment will persist? A large part of the start-up costs are overheads (building space, personnel, the switches, and so forth) which mostly will not need replication in the short-to-medium term. We have seen above that building out a modern digital communications network should not cost more than about US$700 per switched line, especially in a highly concentrated built-up area as Hong Kong, and especially if the three new entrants focus most of their energies upon business districts and selected residential areas such as high-income housing zones and estates built and managed by their parent or related companies. On the other hand, if, as now seems likely, the international voice market is opened to competition before 2000, the three new entrants may be more encouraged to build-out widely. At least one of them is currently offering free installations to all customers, as Table 4 indicates. Erring on the generous side, we shall assume US$1,000 per switched line and a build-out rate of 30,000 lines annually (double the current rate) over the next five years.� 



This implies an annual investment of HK$234 million by the new entrants. Allowing for additional overheads and upgrades of switching software and equipment, we could perhaps net this figure at HK$300 million, and finally, we shall assume that HKT’s accelerated investments will be an average of the past two years, HK$500 million. A figure of HK$0.8 billion annually for the next five years therefore seems a workable estimate for investment directly attributable to FTNS liberalization. Assuming this is essentially domestic investment, then the net present (discounted) value of the local multiplier arising from this investment using a discount rate of  8% (which is about the average bank best lending rate in Hong Kong since 1990) is HK$9.58 billion, or another 0.8 per cent of current GDP. So in today’s money, we may suggest a net contribution to GDP of 1.15 per cent arising from the local multiplier effects of fixed wireline telecommunications investment owing to the liberalization of the market since 1995. 

�C.1: Cellular Mobile Services

The cellular market has been open from its beginning in 1985. Three operators, CSL, a subsidiary of Hongkong Telecom, Hutchison and Pacific Link had the market to themselves until 1993 when digital technology was introduced and a fourth competitor, Smartone was allocated spectrum for GSM. Today, CSL and Smartone offer GSM, Hutchison offers GSM and CDMA, and Pacific Link offers digital AMPS. OFTA’s policy is to allocate spectrum to maximize the number of viable competitors, but leave the choice of technology to the operators (technology neutral regulation). Demand� grew so quickly that until the introduction of Smartone and pressure from OFTA, the original three service providers were easily able to recoup their investments through very high handset prices. By the early 1990s a handset could cost up to HK$20,000. Even with four cellular players in the market demand still ran ahead of supply, dampening the impact of additional competition. To accelerate the effects of competition and accommodate ever-increasing demand, in 1996 OFTA issued six new licences for Personal Communication Networks (PCN, the equivalent of PCS in North America) at the 1.8 Ghz frequency, making for eight facilities-based operators providing eleven mobile services. Although it is too early to accurately assess the impact of PCN competition as services have started only in recent months, it is clear that cellular operators have been anticipating their highly aggressive pricing strategies - see Appendix 3. Since 1995, and especially since 1996, the cumulative effects on handset prices, monthly rentals and airtime charges have been substantial as Table 8 illustrates.





Table 8

Changes in the Cellular Telephone Market



Charges (Min-Max)  CSL 10101      Hutchison     PacLink         Smartone



Handset prices

1997                          $2,280 - 6,900      $485 - $6,080     $650- $4,500       $480 - $15,800

1995                          $5,500-$13,800     $3,800 -$9,500   $4,500 - $8,800   $4,500 - $10,800

Monthly rental

1997                         $488 - $1,500         $390 - $1,450     $175 - $1,000      $288 - $1,1480

1995                         $650 - $1,800         $200 - $1,025     $175 - $725         $120 - $7002

Free Airtime (mins)

1997                         120 - 1,010             100 - 1,000          0 - 650               150 - 1,000

1995                         100 - 1,250             100 - 1,480          0 - 250               0 - 7002

Airtime Charges

1997                         $1.20 - $2.00          $1.30 - $1.80       $1.30 - $1.85      $1.20 - $3.50

1995                         $1.00 - $3.40          $2 - $5                 $1.85 - $4.75      $1.60 - $4.002



Notes: 1. CSL also offer a 123 service at lower tariffs. 2.1993.

Source: compiled from information supplied by operators. The figures are approximations insofar as (a) handset prices sometimes varied over the course of one year, (b) models were phased in and out over the course of a year, and (c) actual prices were often discounted.





There are three major cost elements to the consumer: handset prices, monthly rentals and airtime charges, which include incoming as well as outgoing calls in Hong Kong. Free handsets have featured in some promotion campaigns, associated with service tie-in agreements, but if we estimate the fall in price as an average of the reductions over the past two years in minimum and maximum priced-handsets, a reasonable comparison would see handset prices falling by around HK$4,500 since 1995. 



Over that period handsets have become conveniently smaller, standby battery hours have increased by as much as sixfold, and handset functionality and the range of services available has improved, and often provided as standard features. It would seem reasonable to add HK$500 in value to account for these quality changes. We therefore propose an overall saving or consumer benefit in the cost of a handset of HK$5,000. Interviews suggest that roughly two-thirds of the current market will be new sales and one-third of the market replacement sales. If we assume that the benefits have come through since 1996, subscriber growth to September 1997 has been 500,000 which suggests replacement has been 250,000 handsets. Consumers have therefore benefitted from a saving of  500,000 x HK$5,000 (= HK$2.5 billion) + 250,000 x HK$5,000 (= HK$1.25 billion) = HK$3.75 billion. 



Changes in rental and free airtime packages make direct comparisons difficult unless the usage patterns of subscribers is known in some detail, but if we assume an average calling per month of 150 minutes, from Table 8 it is clear that monthly rentals + free airtime + airtime charges result in savings. In the case of CSL, until recently having the largest subscriber base, the savings range from HK$176 to HK$300 according to package. Since CSL aims for the high end of the market we shall assume an average of HK$200 per subscriber per month. Although it is safe to assume that intensified competition kicked-in from January 1996, we shall estimate for the past twelve months only, and taking the average number of subscribers over the period to September 1997 to be 1.2 million, consumer savings in rentals and airtime charges have been in the range of HK$200 x 12 x 1.2 million = HK$2.88 billion.



In sum, overall consumer savings arising from the further opening of the mobile telephony market (the introduction of a fourth cellular operator and the licensing of six PCN operators) is estimated at around HK$6.63 billion.





C.2: Equipment Suppliers

Liberalization affects equipment markets in two ways. First, the liberalization of the equipment markets themselves opens the way to a more competitive, more innovative, range of products and services. Second, the liberalization of the telecommunications carrier markets, wireless and wireline, creates new market openings for equipment manufacturers and suppliers. In the timeframe available for this research study it was not possible to collect sufficient detailed information on prices, sales, staffing, quality changes, investment and financial returns to make an overall economic assessment of the benefits of either type 1 or type 2 liberalization, nor was it possible to investigate the role of Hong Kong’s mostly small and medium-sized manufacturers of telecoms equipment, components and parts. 



However, based upon numerous interviews, the conclusions outlined below suggest that the impact of liberalization has been beneficial to customers through lower prices and greater choice, but has probably had less impact upon the overall market growth which appears to have remained modest. Consequently, the number of retail equipment suppliers has dropped from around twelve in the 1980s to five today, those five having survived intensified competition on thinner profit margins but higher market share.



The two major equipment markets in Hong Kong are customer premises equipment (CPE) and mobile equipment, mainly handsets. The CPE market is primarily a business market for keyline telephones for small-to-medium-sized enterprises of 50 staff or less, and private automatic branch exchanges (PABX) for medium-to-large companies employing over 50 staff. (But see a third category below). The CPE market was liberalized in 1983. Before 1983 the Hong Kong Telephone Company (HKTC), then an independent operator, exercised a de facto monopoly over the supply, installation and removal, and maintenance of CPE, for example basic telephone handsets, through its control of the standards-testing and approvals procedures. Subsequent to liberalization, HKTC set up a subsidiary, Communications Services Ltd (CSL) to provide CPE and related services, such as maintenance contracts, on a competitive basis. CSL remains the dominant CPE supplier, commanding possibly 70 per cent of the keyline and PABX markets.



Liberalization of the CPE market has resulted in intense competition in terms of price, promotional campaigns and quality of service, all of which has benefitted residential and business users and has helped grow the market, but at the cost of profit margins. Whereas in the 1980s around a dozen CPE suppliers were operating, today five companies share the market: Chevalier, Hong Kong Communications Equipment Company, Hongkong Telecom CSL, Jardine Operating Systems (JOS) and Tricom. Key points arising from interviews with company managers stressed that customers ‘are becoming more knowledgeable of telecommunications advances’; that prices and profit margins were being driven down periodically by ‘aggressive’ marketing, including promotional bundling of equipment with lines� ; that standard telecoms equipment, such as keylines, were becoming ‘commodities’ which were difficult to product differentiate and therefore service differentiation was becoming more important; CPE market growth has been small, and liberalization ‘hasn’t helped enlarge the market’, but ‘there are more choices.’ However, although many small CPE suppliers have disappeared since 1983, it should not be overlooked that at least one of the major suppliers, Tricom, is a start-up from the time of CPE-market liberalization and has successfully developed business in mainland China as well as in Hong Kong. Another of the five has increased its staff in recent years from 20 to over 100, having seen the market grow almost 20 per cent and over 10 per cent for the last two years. These figures suggest that overall economic conditions rather than liberalization as such has been primarily responsible for market growth. 



The mobile� equipment market in Hong Kong, by contrast with the CPE market, has a history of steady high growth, from 28,000 subscribers at the end of 1987 to 1.7 million in third-quarter of 1997. The company quoted above with over 100 staff employs more than 30 staff in its mobile equipment division. It is estimated there are close to fifty suppliers of mobile handsets, components and parts, mostly dealers who retail the dominant brands made by Motorola and Ericsson and Nokia. On top of that the service providers themselves operate retail outlets and dealer shops, which act as agents for service providers, are said to number around 500, with an average of three staff per shop. 



The third important category of equipment suppliers are companies serving mostly business markets, including exports. These include traders, consultancy companies and systems integrators, companies like Telecommunications & Security Services Ltd (TSSL) which specializes in ISDN and frame relay  products, security products and Automatic Call Distribution (ACD) systems. The companies involved in systems integration and consultancy often also supply equipment, frequently as agents for international manufacturers, while the international companies themselves are suppliers of their own equipment. They include companies like Ericsson, Glenayre, GPT, Fujitsu, Harris, Hitachi, IBM, Krone, Mitel, Motorola, NEC, Nokia, Philips, Stratus and so on. Many of the local companies in this category are heavily focused upon exports or trading activities. Over twenty local suppliers of telecommunications and other closely related electronics equipment are listed in the 1997 Official Guide of the Telecommunications Association of Hong Kong (TAHK) and this probably includes all the larger local companies. Interviews with companies in this category suggest that, contrary to the market for major retailers, entry has been quite strong and this has grown the market rather than diminish margins. We expect this has more to do with the long-term business trend towards greater use of telecommunications and networking in Hong Kong and overseas than with the immediate effects of PSTN liberalization; however liberalization clearly remains a critical enabling factor behind this mega-trend. In Hong Kong, during the 1980s, the Hong Kong Telecommunications Users Group,� representing major corporate users such as banks and the Jockey Club, was instrumental in the lobbying efforts by big business to liberalize the telecommunications market, so we can assume that the causal relationship between the growing importance of telecommunications to the business community and the policy to liberalize is two-way.



In summary, there seem to be three distinct equipment markets: the CPE business sector which is mainly keyline telephone systems and PABXs; mobile telecommunications equipment, mostly cellphone handsets; and the business solutions sector. These sectors overlap and many companies are involved also in trading and exporting, but the distinctions seem significant because of the different effects of liberalization. In the CPE markets competition has intensified to the advantage of customers in terms of price and quality, but company margins have thinned and twelve major players have reduced to five since the early 1980s. In the mobile cellular market competition policy has accelerated growth alongside greater consumer choice and price reductions. In the business solutions market, growth has become a mega-trend which in turn has probably been a major factor influencing liberalization policy from the 1980s onwards. 







C.3: Manufacturers

Customer premises equipment (CPE) was opened to competition in 1983, but local manufacturing in the sector has traditionally focused upon established overseas markets, especially North America. Production, which is mostly located in southern China, has been mainly derivative of standardized equipment as risk-aversion is marked among Hong Kong’s small and medium-sized enterprises. Manufacturing is mostly limited to consumer products, such as cordless handsets and pagers which account for around 50 per cent of telecommunications manufacturing exports, and business products, such as ISDN and PABX, especially with wireless applications. �  Research and development work, which is mainly focused upon advanced applications usage of radio frequency (RF) and upon applications specific integrated circuits (ASIC), is undertaken on a significant scale by only the largest Hong Kong companies, such as VTech, S-Megga, HB International and Giant. VTech is by far the largest, with nearly 1,000 staff in Hong Kong and 20,000 engaged in manufacturing on the mainland of China. The Telecom Technology Centre of the Hong Kong Productivity Council also promotes significant research and development effort in partnership with local companies.



Local demand for telecommunications products, such as switches, cables, transmission and line equipment, PABX, cellular telephones and pagers, is mainly met by imports, but Hong Kong is also well represented by overseas companies, such as Ericsson (Sweden), Nokia (Finland), Motorola (USA) and Uniden (Japan) and all have their own R&D activities in Hong Kong. The liberalization of telecommunications markets in Hong Kong has therefore had little direct impact upon Hong Kong’s manufacturers of telecoms equipment. But two effects were mentioned during interviews, one positive and one negative. 



On the positive side, Hong Kong manufacturers have been exposed to a much greater variety of overseas telecom products that have entered the local market, and that helps spread awareness and contacts between companies that can accelerate technology transfer through co-operative agreements of various kinds. Advanced protocols in the area of paging would be one example, and an increasing range of ISDN product applications is another. On the negative side, the growing number of  cellular and PCN service operators in Hong Kong has increased the competition for skilled electronic and radio engineers. The attractive salary and promotion packages on offer from these operators dries up the supply of engineers available for research and development work by local manufacturers. But this is part of a wider bottleneck problem in Hong Kong, and well illustrates a more general point: liberalization in one major industry sector triggers the need for wider economic restructuring and a reallocation of resources, whether through the market or in partnership with the public sector. 



D.4: Conclusion

It is estimated that the liberalization of fixed-wire telecommunications in Hong Kong from 1995 has benefitted consumers directly to the tune of HK$1.24 billion (US$159 million). It has stimulated investment which will add over 1.15 per cent in today’s money to GDP growth over the next five years. It is estimated that the acceleration of competition between cellular operators due to a further opening of the market since 1995-96 has benefitted consumers by HK$7.75 billion (US$1 billion). 



�Appendix 1

Table 5

	Summary of New Products and Services

Scheme of Control�Pre-Price Control�Price-Control��88/89�89/90�90/91�91/92�92/93�93/94�94/95�95/96�96/97��Citinet�Interpreter Handling Service�Audioline

IDA Rental & Conn.�Duplex Ringing�Datapak Broadcast 12P Plus

Datapak LANline

Broadcast 19.2K

Broadcast 64K�Payment by Phone Service

Call Me Service

IDA-E1

Datalink 19.2 Services

Fibreline-Escon

Fiberline-Cellular�Datalink 19.2K

Call Waiting Enhancement

Phonemail

Videolink

Call Back

PhoneMail-Launch

Prepaid Calling Card

Management Report For Corporate Calling Card-Launch

Fiberline Escon 29KM�Faxmail

Super Do Not Disturb

Super Follow me

Call Transfer

Call forwarding - Hunting

Mass Calling Service

Housing Link Service

Multipoint LANline (MPLn)

Personal PhoneMail

DDS Flexi-Plan

Broadcast 48/48E/48ENS

Dataline 128K

Mainline 96 Backup

Music On Hold Service

Premium Hunting Package Service

Twin Talk

PSS Customtine Service

Fibreline T3

Twin Talk Premium Features

Fibreline FDDI Service

Dataline T1 with V.35/V.11 Interface

Dataline E1 with V.35/V.11 Interface

Dataline Fractional T1 Service

Broadcast BDFTI & BDTI Service

Dial Link 96 Service

Rental Phone Package & Feature Plus

Digital Data Service- Dataline 96 (Dual)

Datapak Framelink Service

Homefax 3

One call

TeleAdvice Service - Launch

Dataline 4/19.2K and 8/1932K Services

International Cashphone

Continuity Plan

Dial Link Plus�Call In Service

Faxline 3

Fibreline Connect - Discount Plan

Fibreline Connect Service Level Agreement

Weekend Call Plan & Customer Call Plan

AlwaysAnswer Service

Faxline 200

Executive Faxmail Service

Datapak ATM Service

Minilink 19.2K

Datapak ISDN2 & Datapak ISDN23 User-to-User Signalling

OneCall Standard Package

China Call Plan

Caller Display Service for direct exchange lines

Caller Display Service for IDA-P lines

Block-the-Blocker Service

Call Management Pack

Privacy Pack

Super Call Plan

Off-Peak Call Plan

Wholesale Call Plan

IDD Double Call Offer��Number of New Services��1�1�2�1�4�6�9�35�22��	Source: Update of OFTA Review of Price Control Arrangements: Phase Three Report OFTA Information Paper (P011.96) May 1996; Appendix 1. (Deloitte Touche Consultants)
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Current Monthly Telecommunications Expenditure



Monthly IDD voice and fax expenditure�

%��

Monthly data expenditure�

%��������Below HK$2,000�18.8��Below HK$2,000�12.5��HK$2,000-9,999�6.3��HK$2,000-9,999�12.5��HK$10,000-99,999�37.5��HK$10,000-99,999�12.5��HK$100,000 and above�31.3��HK$100,000 and above�37.5��Did not respond�6.3��Did not respond�25.0��������Total�100��Total�100��





Benefits of Liberalization

(% of respondents indicating each of the following benefits)�Basic phone & fax�Leased voice & data circuits�Data services�Mobile phone services��������Greater range of services available�62.5�37.5�31.3�37.5��More choices of service providers�68.8�50.0�43.8�68.8��Lower prices�75.0�12.5�18.8�50.0��Higher quality service�25.0�6.3�12.5�25.0��Greater end-user awareness�12.5�6.3�12.5�31.3��More customized services

(special hot lines, tailored seminars, reward schemes)�25.0�31.3�18.8�18.8��Better responsiveness to customer needs�43.8�18.8�25.0�25.0��Source: Survey conducted by the Telecommunications Research Project. The survey has no representative validity, being a sample of just 16 companies, and is reproduced solely for the purpose of providing an additional source of evidence to interviews. 

Observations:

1. Monthly expenditure on data traffic has a rather higher weighting, which is consistent with carrier reports that data traffic is now outstripping voice and fax on international routes.

2. Choice and range of services, followed by customized service, are the most quoted benefits of liberalization for business users of data communications. Price benefits figure more prominently for users of basic voice, fax and mobile services. 

�Appendix 3



PCS Tariff Plan and Handset Price



Charges (Min-Max)�Peoples Phone�

P-Plus�Mandarin Communications Limited�New World Telephone�

Hutchison�Pacific Link��Handset Price�$498-2,6881�$1,288-2,7882�$1,980-3,960�$2,388-6,6783�$2,000�$888-4,188����������Monthly Fee�$0-800�$68-388�$88�$0-750�$100-370�$288����������Free Airtime (mins)�0-1400�0-3004�Unlimited5�100-800�0-200�100����������Air-time Charge per min�$0.45-1.0�$0.6-1.54�$05�$0.6-1.2�$0.8-3.0�$0.45��Notes:

1. Applicable to new subscribers only and subscribers have to pay $1,000-$1,200 (monthly fee) in advance

2. Subscribers have to pay $1,000 (monthly fee) in advance 

3. Handset price include 100 minutes free airtime, valid until 30th June, 1998

4. Per second billing

5. Valid until 31st March, 1998
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�  Thanks to Mr Terence Graham who worked throughout this project as research assistant. Also thanks for additional assistance to Ms Jenny Wan, research officer of the Telecommunications Research Project (http://www.trp.hku.hk). For an index of Hong Kong web sites see http://www.cuhk.edu.hk/hkwww.htm.

� Many people within the industry generously gave their time to be interviewed, often on the understanding that commercially sensitive information would be withheld, and this paper respects that condition. They are all heartily thanked. 

� The Provisional Legislative Council.ratified the Agreement which included compensation of HK$6.7 billion.

� ISR, sometimes known as International Simple Voice Resale, allows carriers using international private leased circuits (IPLCs) to by-pass the international accounting rate mechanism by breaking out into the domestic public switched telecommunications network (PSTN) at both ends of the circuit, subject to approval in the respective regulatory jurisdictions.

� The ITBB brings together under one roof the Telecommunications Authority (TA), the Broadcasting Authority (BA) and the government’s Information Technology Services Department (ITSD) which is responsible for government procurement and internal use of IT. The TA’s responsibilities, which are administered through the the Office of the Telecommunications Authority (OFTA), previously reported to the Economic Services Bureau (ESB).

� Since 1983 HKTC has been a wholly owned subsidiary of the Cable & Wireless Plc. group, and since 1988 a subsidiary of the holding company, Hongkong Telecom Ltd. HKT’s turnover of HK$29 billion represents 2.5% of GDP. In an interview Mr Alex Arena, Head of the Telecommunications Review, Economic Services Bureau of the SAR Hong Kong (China) government, expressed the view that other operators (public and private) may account for a further 1% of GDP.

� The new entrants each pledged a bond of  HK$50m to meet minimum network build-out targets within three years according to the separate business plans approved by OFTA. The policy review in 1998 will determine changes in the scope and number of FTNS licences. 

� Strictly speaking the regulator is the person vested with the powers of the Telecommunications Authority who is concurrently appointed Director-General of the OFTA.

� According to Hongkong Telecom’s own estimates (Annual Report, 1997, p.61) for a 3 minute call at the standard rate in early 1997, it was marginally cheaper to call to Hong Kong than from Hong Kong in the case of  China (Guangdong province), Singapore, the UK and Taiwan, and substantially cheaper in the case of Canada. To almost every other destination it was cheaper to call from Hong Kong, and substantially so compared to the USA. However in many cases, including the USA, these figures are sensitive to the length of the call and the time of day or night,  and whether the call is made during a weekday or weekend.

� Accounting rates are bilaterally negotiated between carriers, usually expressed in US dollars, or IMF SDRs, and sometimes gold francs. Settlement rates are by convention fifty per cent of accounting rates, but exceptions exist. Hong Kong and mainland China settle at 3.4:6.6. To date only New Zealand, the UK and the USA publish accounting rates, all of them countries eager to see accounting rates fall. 

� The effects of callback have completely distorted previous traffic streams. Most dramatically the ratio of incoming to outgoing minutes on the Hong Kong - USA route has swung from 1.5:1 to 7:1 to 9:1. Refile, whereby a carrier re-routes traffic through a third country to benefit from below-the-counter discounts on settlement charges for transit traffic, has added to the distortions and distorted the provisioning of circuits. For example, the traffic on some routes to Hong Kong has diminished dramatically leaving capacity unused, yet on other routes traffic outstrips capacity and HKTI has been forced to lease additional capacity from other international carriers and to use satellite links (lower quality transmission) to supplement submarine cable connections.

� By contrast the Canadian route is 3 per cent of outgoing, a decline of only two points since 1989.

� These figures assume no traffic increase due to callback, or zero price-elasticity. But see next footnote. 

� To staunch the loss of market share Hongkong Telecom started its own callback service in 1997 and current industry estimates suggest it has upwards of 15 per cent of the market, giving Hongkong Telecom approximately 75 per cent total market share.

�  See Economic Services Bureau ‘Provisional Legislative Council Supplementary Briefing on the Surrender of the HKTI Licence’ Annex A p.3. This estimate happens to coincide exactly with my own for the financial year 1994-95. See Ure J. ‘Telecommunications’ in Cheung Y.L. and M.H.Sze eds. The Other Hong Kong Report 1995. Hong Kong: The Chinese University Press (pp.380-401).

� At least mine was. See footnote above.

� Most econometric estimates of elasticity suggest that price effects magnify over time. However, highly-promoted ‘special offers’ for high-days and holidays can produce very high short-term calling rates.

� In fact 20 per cent represents a price elasticity of around -0.5. A price elasticity of -0.3 would be represented by 11 per cent callback traffic as new traffic by 1996, which implies a loss of  revenue increase of HK$356 million.

� Estimated in J. Ure ‘Telecommunications’ in Cheung Y.L. and M.H.Sze eds. The Other Hong Kong Report 1995. Hong Kong: The Chinese University Press (pp.380-401).

� I use these estimates simply because no others are available. This does not imply that they should not be questioned.

� In 1995 PNETS charges were 9 cents but OFTA estimated the PSTN usage cost (network costs divided by traffic volume) be revised down to 6 cents.

� The following adopts the analysis used by the Australian Industry Commission ‘International Telecommunications reform in Australia’ available: http:www.indcom.gov.au/research/other/phone/index.html

� An accountant’s contingent view of cost is different from an economist’s casual view of cost. A settlement rate outpayment is an accounting cost, but it is not an economic cost, rather it is a redistribution of income according to an agreed procedure which could easily not exist. 

� Traffic outgoing to the USA was 6 per cent of total, whereas China outgoing traffic was 52 per cent of total. Incoming percentages, and therefore traffic balances, are not published.

� This is a static assumption. In a dynamic world, especially of telecommunications, the incentive to invest in an increasingly competitive and risky environment raises the question of what risk-premium should be built into the cost of capital. See also the following footnote.

� This raises the important question of what rate of return on capital has been assumed in the FCC’s figures. It also raises the question of what should be considered a competitive rate of return in Hong Kong. It is standard practice for the Hong Kong government to use 15 per cent (nominal) as the benchmark for utilities. A private estimate of the return to equity (the real rate of return on capital +  quoted-share capital appreciation) suggest rates of return closer to 11 per cent. (Correspondence with John Whitman, School of Business, University of Hong Kong.)

� NT&T is part of the Wharf Holdings group which includes Wharf Cable TV. 

� If the lower monthly business rentals offered by the new entrants represented genuinely lower costs as opposed to entry pricing then the potential savings for all existing customers would be as high as HK$336 million.

� This arises from the days when Cable & Wireless (Hong Kong) was granted the exclusive franchise over Hong Kong’s international telecommunications. CWHK is now HKTI, a subsidiary of HKT and at the time of writing is negotiating with the SAR HK(China) government to end the remaining exclusivity over international voice traffic.

� Industry Department Report on the 1994 Survey of Regional representation by Overseas Companies in Hong Kong. (Hong Kong: Hong Kong Government, 1994)

� B.Petrazzini ‘Hong Kong’s Telecom Market’ Transnational Data and Communications Report (Washington D.C.) July-August 1994.

� It still may not be sufficient for the second. Well designed and administered regulation may be a requirement. Since advanced services will require end-to-end co-operation between international carriers, a liberal attitude to alliance, mergers and acquisitions may also be necessary.

� Linus Cheung, Chief Executive Officer of HKT is quoted as anticipating an agreement before the end of 1997. Hongkong Business Standard 13 October 1997 p.1

� Naturally operators are commercially reluctant to release exact figures.

� Ben Petrazzini, 1996, Global Telecom Talks: A Trillion Dollar Deal, Appendix A, Institute for International economics, Washington, DC. Hufbauer uses figures compiled by Robert Pepper, 1995, ‘Competition and Reinventing Regulation’ Federal Communications Commission, which draws upon OECD data.

�We use the term ‘leading’ to avoid confusion with the term ‘dominant’ which has regulatory implications. Currently Hongkong Telecom is deemed dominant by OFTA in the fixed wireline market.

�According the Hongkong Telecom’s Annual Report by early 1997 IMS had 73,000 customers or 35 per cent of the market. More recent estimates from OFTA suggest there are now half-a-million Internet users in Hong Kong.

�To recoup its investment OFTA has agreed that Hongkong Telecom can charge service providers an  initial monthly access tariff of HK$500 which is projected to fall to below HK$200 over 3-5 years. As monthly service rentals are likely to be little over HK$200 service providers other than IMS claim this tariff will exclude them, leaving IMS to become dominant. For the debate see http://www.ofta.gov.hk.

�Pay-per-view movies begin every 15 minutes, but if the length is 3 hours this requires 12 channels to guarantee availability throughout the day. The analogue network would require digital upgrade and a switch to offer genuine VOD.

� This remains a generous assumption. It implies a standstill rate of growth in investment during 1996 and 1997 had liberalization not occurred. The cumulative average rate of growth since 1990 is 9 per cent, which, if evenly distributed, implies investment in 1997 of HK$4,891 billion, short of the actual for 1997 of just HK$135 billion.

�David Reed, 1995, Residential Fiber Optical Networks: An Engineering and Economic Analysis. Artech House, pp. 288-89 estimates US$690 for a digital local loop.

�Essential issues such as the terms and conditions of interconnection with Hongkong Telecom’s network have yet to be finalized, although interconnection is happening and final agreement on payments will be retrospective.

� We may note recent advances in the sending of telecommunications over the wires of electricity utility companies. Conceivably this could free the new FTNS operators from building their own networks or relying upon HKT to reach residential customers. 

� By mid-1997 there were over 1.5 million cellular telephone subscribers in Hong Kong, a population penetration rate of 25 per cent. 

�  In a regulated environment, the issue of bundling competitive products and services with regulated services is a difficult area. On the one hand, bundling could be deemed anti-competitive behaviour by the dominant (regulated) company. On the other hand, liberalization logically implies the use of competitive strategy. OFTA requires the dominant company to seek permission before offering bundled packages.

� The paging market in Hong Kong is not considered in this paper, although it has been open to competitive entry since 1970. There are more than 20 companies holding nearly 40 licences and operating over 60 radio channels, although five major companies dominate the market. At the peak pager penetration reached over 20 per cent of Hong Kong’s population, but since 1995 the promotion of cellular phones aimed at the lower end of the market together with enhanced short-messaging functions of cellular phones has eaten into the paging market. By late 1997 penetration was down to 15 per cent. CT2 technology also flourished briefly in Hong Kong, with 37,000 subscribers in 1992 rising to 177,000 in 1994 before fading fast in light of falling cellular handset prices in 1995 when the three providers terminated service. 

� See http://www.hkbu.edu.hk/~hktug

� According to the Telecom Technology Centre (TTC - see http://www.ttc.com.hk) of the Productivity Council cordless phones account for around 40 per cent of  Hong Kong’s telecoms manufacturing exports, with pagers accounting for perhaps upwards of  10 per cent. But ISDN products are currently showing a increase. Located next door to the Productivity Council, the Hong Kong Industrial Technology Centre Corporation (HKITCC), set up by government to promote technology transfer in Hong Kong, runs an incubation programme for start-up high-tech companies.
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