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Introduction: A decade of getting it wrong

Over the last decade, the mobile communications market has proved to be one of the most dynamic, but also one of the most difficult to forecast, of all the parts of the telecommunications sector. The forecasts produced by equipment suppliers, network operators and by specialist consultancies have consistently underestimated the actual market potential. This has had negative effects on the roll-out of the network, analysis of spectrum requirements, capacity planning, availability of handsets and SIM cards etc. Getting it wrong costs money. But ironically, because the level of demand has exceeded expectations, most of the business plan targets of mobile communications operators have been easily met, even when the cost of owning a mobile handset was at its highest. Consequently, mobile communications has proved one of the most profitable parts of the telecommunications sector.



Just how wrong the early forecasts for the development of mobile communications were can be seen in Table 1 which shows a number of different forecasts collated from the trade press around 1991/92.



Table 1:  Getting it wrong:  Market forecasts for mobile communications published in the trade press, 1991/92



Forecast�Organisation�Actual outcome to date��GSM subscribers in Europe by 1995

�1.9 million (BIS Strategic Decisions)�7 million plus GSM subscribers in Europe by mid-1995.��Cellular subscribers in Europe by 2000�11.5 million (EMCI)

16 million (ETCO)

20 million (PA Consulting)

�Already 19 million plus cellular subscribers in Europe by mid-1995.��Cellular subscribers worldwide by 2000

�100 million (Motorola)�Probably 75 million plus by end 1995.��Rate of growth in cellular market�15 per cent per year (Economic Services)�Between 1991 and 1995, the cellular market averaged growth at 48.8 per cent per year worldwide.

��

Source:	ITU, adapted from OECD (1995) “Mobile and PSTN communication services: Competition or complementarity?”.



Of course, no one likes to admit to being wrong. For that reason, one rarely sees tables such as this which contrast forecast with actual market growth, after the event. But how will market forecasters improve their methodologies if they are unwilling to acknowledge their mistakes? And how should we judge the current crop of forecasts? (Table 2). This paper explores the practice and the pitfalls of forecasting the mobile communications market, with special emphasis on the Asia-Pacific region. It begins with a review of the actual level of market development, and in particular why some countries seem to be doing better than others, and then examines three specific methodological problems:



Interpreting the “double peak” in the growth rate of mobile communication subscribers;

Modelling the changeover from analogue to digital technologies;

Modelling the substitution effect between mobile communications and fixed-link telecommunications.



Finally the paper concludes with certain lessons which might be applicable to forecasting the continued growth of the mobile market as well as to other dynamic communications markets.



Table 2:  Getting it right?  Market forecasts for mobile communications published in the trade press, 1995



Organisation�Forecast for year 2000�Implied annual growth rate, 1995-2000��Motorola�200 million worldwide�24.0%��MTA-EMCI�246 million worldwide (excluding PCS)�28.3%��ITU�260 million worldwide�29.5%��AT&T�300 million worldwide�32.7%��Ericsson�350 million worldwide�36.1%��

Source:	ITU, adapted from ITU/TeleGeography (forthcoming) “Direction of Traffic, 1996”, Mobile Communications International, Newsweek.



A few numbers

There can be little doubt that mobile communications has been the telecommunications growth market of the late 1980s and early 1990s. Of course, mobile communications was already a well-established market by the mid 1980s, but its use was restricted to closed user groups such as the military, civil aviation, haulage companies, taxi firms and the like. The introduction of cellular radio services, starting in Scandinavia and Japan in the early 1980s, and in North America and Western Europe in the mid 1980s, turned mobile communications into a service for the general public. Initially it was aimed at car drivers and travelling professionals. Later it served a broader market, including residential consumers. Now it is quite common to see teenagers and grandmothers using mobilephones, especially here in Hongkong. As the market has developed, the profile of the typical mobile user has shifted from being male, young, upwardly-mobile and  professional, to being more representative of the population as a whole. At the same time that the market has become commoditised, a myriad of different niche markets have also come into being. These include users who see their mobilephone as granting them greater security, the ability to work more effectively away from the office, the possibility to send and receive data from laptop computers, to use voicemail as a surrogate secretary, or to react quickly to fast-breaking financial news.



Worldwide, the number of cellular mobilephone users reached some 55 million at the end of 1994, or approximately one for every 100 inhabitants (Figure 1). In the Asia-Pacific region, the number of users was 11.3 million or 20 per cent of the total, up from 10 per cent in 1988. Figures for the end of 1995 are not yet in for all countries, but the world total is likely to be just under 80 million of which just under 20 million were in Asia-Pacific. At a time when growth in demand for mobile communications is starting to slow down in other parts of the world, demand in the Asia-Pacific region is as strong as ever. Consider a few examples:



In Japan, the total number of cellular subscribers grew from 4.3 million to 8.05 million at the end of 1995, a growth rate of some 87 per cent. In addition, there were a further 620’000 subscribers to the new PHS (personal handyphone service). The growth was achieved as a result of price cuts by the major operators in a strongly contested market, especially following the deregulation of the handset market in April 1994 and the entry of the PHS operators in 1995.



In China, more than a million new mobile subscribers were added during the first six months of the 1995 to take the total above 2.6 million. The signs are that this growth continued into the second half of the year.



Thailand passed the one million mobile subscriber mark in mid-1995 and Malaysia was due to pass this milestone at the end of the year. By way of comparison, it should be remembered that in the former Soviet Union and the countries of Central and Eastern Europe, which have a fixed-link network teledensity which is well above the Asian average, there are less than half a million mobile subscribers in total.



The subscriber base in the Philippines more than doubled during 1995 from 202’000 to 484’000. Again aggressive pricing and marketing, among the five main operators, helped to promote the development of the service.



Figure 1: A bigger share of a bigger cake

Growth in the mobile communications market worldwide, 1988-95, and regional shares, 1994
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Note:	1995 figures are ITU estimates.

Source:	ITU World Telecommunication Indicators Database.



Big boom or small boom?

It is evident from the numbers presented above that the mobile communications market is booming virtually everywhere. Within the Asia-Pacific region, the locus of growth is now spreading from the high income to the low income countries. But the rate of growth is quite uneven. The experience of market development can be quite different even between neighbouring countries with similar levels of economic development:



In Europe, for instance, why has the subscriber base in the UK, Germany and Italy boomed while that in France has remained relatively modest?



In the southern hemisphere, why was GSM an instant success in South Africa while being much slower to take off in Australia?



Why has the CT2/3 (Telepoint) cordless standard done so well in Hongkong and Singapore while it flopped in the United Kingdom?



In Asia, why has the buoyant market growth experienced in the Philippines, Thailand, China and elsewhere not been experienced to the same extent in economies such as Indonesia, Pakistan or Iran?



Insofar as there is an answer to these type of questions, it is that market forecasters must never neglect the cultural, economic, social and political specificities which make each country different from its neighbours. In addition, the sequence of events, the timing of particular market entry decisions, and specific regulatory and technological choices can have marked effects: 



In Italy and Germany, for instance, the market only really began to take off once the home grown, proprietary standards (RTMS and C-450 respectively) were abandoned in favour of internationally recognised standards (TACS and GSM respectively). Neither of these proprietary standards had proved popular outside the home country and consequently manufacturers had been unable to leverage economies of scale in handset and base station production.



In other countries, it is the introduction of competition which has been a key factor (Figure 2). In Japan for instance, the financial separation of NTT’s mobile operations (DoCoMo) from the mother company in 1992/93, followed by the deregulation of the market for purchasing handsets in April 1994 and the entry of new players in the PHS and digital cellular markets, seems to have been behind the recent spurt in market growth. 



Pricing, of course, is always important. The development of tariff packages geared towards low-usage, residential consumers, combined with a marketing campaign targeted at this market segment, seems to have helped stimulate market growth in a number of countries. The practice of tariffing mobile calls at both ends of the call (sender and receiver) has also been stopped now in most countries. In several Asian countries, including Cambodia, Hongkong, Indonesia, Macau and Singapore, the average price of a three minute mobile call is below US 20 cents. By comparison, in Europe the average price for a three minute digital mobile call is in excess of US$ 1.50. In the Philippines, where there are five cellular operators, the monthly service charge for a cellphone (including 20 minutes of free air time) is less than half the costs for a fixed-link telephone.



A further factor influencing market evolution is the degree of openness, both to foreign direct investment and to the import of handsets. Countries which continue to impose punitive import duty on imported handsets will experience slower than expected market growth.



For market forecasters, there can be no substitute for local knowledge in understanding these type of factors. However, there are also some more difficult methodological issues that are common to many markets and which need to be tackled. These are addressed below.



Figure 2: Competition is the best recipe for mobile market growth

Market evolution in competitive and non-competitive markets worldwide, 1987-94, and in Japan 1988-95
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Note:	Analysis includes 26 economies which had initiated a cellular radio service by 1987 and had more than 20'000 subscribers by the end of 1994. These economies cover about 90 per cent of the total world market. Competitive markets are defined as those with more than one firm competing for business in the same geographical area. PHS = Personal Handyphone System.

Source:  ITU World Telecommunication Indicators Database.



Double peaking growth

One of the most intriguing aspects of the mobile communications market is the phenomenon of the double peak or, if you prefer, the double dip, in the rate of growth. This phenomenon is illustrated in Figure 3. Most consumer markets go through a traditional “S-shaped” growth curve, with the growth rate accelerating and then slowly declining, while the actual installed base continues to grow. But the mobile communications market has seen a resurgence in the growth rate since early 1993. The growth resurgence is particularly marked in Asia, in developed markets as much as in developing markets. The reasons for this surge differ between countries:



In some countries, New Zealand for instance, the growth revival is due to the shift from analogue to digital technology;



In other countries, Hongkong for instance, supply had been limited by capacity and spectrum constraints and the growth surge reflects the easing of these constraints;



In several countries, such as the Philippines, the growth surge corresponds to the licensing of new market entrants and a corresponding reduction in tariffs as more companies compete for the market;



In more mature markets, such as Japan, the growth surge corresponds to a widening of the market to reach residential consumers, and a shift in the distribution policy whereby mobile handsets are now treated as fast moving consumer goods.



What is curious is that the double peak has been repeated in virtually all countries, albeit with a lead or a lag. This double peak is one of the main reasons why so many of the market forecasts published as recently as two years ago are now hopelessly out of date.

Figure 3: Double peaking and double dipping

Cellular subscriber growth, 1988 - 1995 and, by Asia-Pacific sub-region 1988-94
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Note:	1995 data are ITU estimates.

Source:	ITU World Telecommunication Indicator Database.



From analogue to digital ...

A second methodological problem which market forecasters face is in modelling the competition between different technologies, and in particular in modelling the changeover from analogue to digital standards. It is possible to recognise several generations of mobile communications technology:



Non-cellular mobile communications, such as HF broadcasting or CB (Citizen’s Band radio). Such technology generally pre-dates cellular technology but has persisted in some countries, such as New Zealand, where there was already a well-established user base, or where it remains a cheaper alternative to cellular radio;



First generation analogue systems, such as NMT-450, C450, RMTS. etc., which generally used portions of the spectrum around 450 MHz or below and which were characterised by severe constraints on the number of users that could be accommodated in a particular geographical area. 



Second generation analogue systems, such as AMPS, TACS or NMT-900. These use a portion of the spectrum around 800-900 MHz, which can accommodate a higher density of users. Those countries which already have a high density of second generation analogue users -- such as USA, Canada, UK, Australia -- may well find that digital systems are slow to take off. On the other hand, digital has fared better in countries which jumped straight from a first generation analogue system to a digital system -- such as Germany or South Africa.



First generation digital systems currently means primarily GSM (Global System for Mobiles), though there are competing standards such as CDMA and D-AMPS which have been slower to market. Most Asia-Pacific countries which have already chosen a digital standard have opted for GSM, though CDMA offers an attractive alternative for countries still to choose, especially now that it has the backing of some major US carriers.



Second generation digital systems cover a number of different sub-categories including micro-cellular or PCS type technologies (for instance using DCS-1800). Thailand has been one of the earliest adopters in the Asia-Pacific region. Coming soon will be dual-mode digital handsets for use via satellite (such as Iridium, GlobalStar, Odyssey or ICO) or via terrestrial systems.



Of course, there are other ways of segmenting the market, according to:



the range of the handset (fixed, cordless, cellular); 

the functionality of the handset (paging, voice, multimedia);

the direction of traffic flow (one-way/two-way);

or according to the delivery mode (cellular, micro-cellular, satellite). 



But the main point of relevance to the market forecaster is that in any national market, there will often be several different standards in competition with each other as well as several different companies. Competition between standards is generally more difficult to model than competition between companies because a standard which may, on paper, seem the best may not necessarily be the cheapest or the first to market. Furthermore, older standards may well persist where they have a well-established user base and distributor channels, or where their more limited functionality is sufficient to meet the needs of a particular market segment. For the market forecaster, the message is to avoid technological determinism and to look at what consumers want rather than at what different technologies have to offer. When a standard does establish a strong global position, as the GSM standard has done, it will tend to do better than regional or national standards, if only because of the economies of scale that can be gained in manufacturing and network operation.



Substitution effects

If all markets followed a predictable, linear path, the market forecaster could probably afford to take longer holidays. The fact is that they don’t. Modelling non-linear growth is one of the biggest challenges facing market forecasters. One of the causes of non-linear growth is substitution effects. This can occur at different levels:



Substitution effects between different “generations” of mobile technology, for instance between analogue and digital technologies as described above. A consumer who has recently purchased an analogue handset will want several year’s use before junking it for a digital model. However, product lifecycles are being shortened by rapidly falling handset prices and by aggressive marketing and packaging;



Substitution effect between different parts of the mobile market, for instance between pagers and cellular radio. Paging is well established in some parts of Asia-Pacific, notably in Hongkong and China. Where the density of public telephones is high, paging offers a viable, low-cost alternative to cellular radio;



Substitution effects between mobile and fixed-link communications. Substitution takes place at several levels. At present, the majority of mobile communications users also own a fixed-link telephone. In this case, any substitution which does occur is at the level of traffic flows whereby the consumer chooses which device to use for a particular call. A different type of substitution is the choice of whether to buy a second telephone or a mobile. In Scandinavia, which is where cellular radio developed first and where the penetration rate is furthest advanced, ownership of second homes is quite common. Thus, in this area, the substitution effect is at the level of the marginal choice over whether the second device should be fixed-link or mobile. In some parts of the world, and among some parts of the community, there is evidence that mobilephones are substituting for the first telephone. This is clearly the case in Cambodia, and to a lesser extent in Thailand. Also among teenagers, a mobile telephone is often chosen in preference to a fixed-link telephone.



For the investment community, which is a major purchaser of market forecasts, it is this third level of substitution which is the most significant. How much traffic needs to be diverted from the fixed-link operator before their profitability begins to nose-dive? To what extent is traffic which originates on mobilephones new traffic, in the sense that the call would not have taken place if the mobilephone did not exist, or is it substitutive? At what point will the number of fixed-link telephone lines in a country begin to decline? What percentage of traffic from mobiles terminates with other mobiles and how will this percentage change over time?



The best clues which are available for modelling this type of substitution effect can be gained from looking at the Nordic markets which have a level of maturity -- penetration rates of 15 to 20 mobiles per 100 inhabitants -- which are well-above current Asia-Pacific levels.  The analysis, presented in Figure 4, shows that in the five Nordic countries (Denmark, Finland, Iceland, Norway and Sweden), there appears to have been a marked substitution effect between until 1992, but surprisingly not thereafter. Between 1988 and 1992, shipments of fixed-link connections fell from 378’000 to 125’000 per year which was matched by an increase in new mobile subscribers from 161’000 to 249’000 per year. Since then, the number of new mobile subscribers added has doubled in successive years while the number of new fixed-link subscribers added has also grown. This would suggest that the Nordic telecommunications market is no longer a “zero sum game” in which gains by mobile are at the expense of losses from fixed-link. Rather it seems that other factors, perhaps growth in demand for data and Internet-based services, has been driving the fixed-link market over the last few years.



What does this imply for the Asia-Pacific region? For the moment, both fixed-link and mobile communications can co-exist. The growth of one is not at the expense of the other. But the market potential of mobile communications is much greater than that for fixed-link communications. One peculiarity of the Asia-Pacific scene, which is not shared by Europe for the moment, is the level of price competition between mobile and fixed-link operators. This may put a slightly different spin on the substitution equation. However, for the moment the level of market demand is sufficiently buoyant to support both services.



Figure 4: Substitute?

Substitution effects between mobile and fixed-link telecommunication services in Nordic countries, 1988-94



�  �



Note:	The countries covered in this analysis are Denmark, Finland, Iceland, Norway and Sweden.

Source:	ITU World Telecommunication Indicators Database.



Will market forecasters do better in the future?

The rather tongue-in-cheek title of this article is “Forecasting the mobile communications market: A finger in the airwaves”. Without wishing to denigrate the market forecasting community, of which I am a member, it is clear that for the last ten years or so our forecasts have left a lot to be desired. Erring on the side of caution when forecasting market development is understandable, but the margin of error has been too great in the past. Will we do better in future?



Figure 5: Supply and demand

Some of the factors to be taken into account when forecasting the mobile communications market
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The methodological difficulties discussed in this paper -- double peaking growth, competition between technologies, substitution effects -- are likely to be even greater in the future. The big unknown is how successful new technologies such as micro-cellular services (PCS) or satellite delivered services (GMPCS: Global Mobile Personal Communications by Satellite) will be. Will CDMA or GSM prove to be the dominant digital standard in Asia-Pacific? Will dual-mode PHS handsets be popular with consumers? What is the rate of penetration at which market saturation will be approached? Many of the decisions that will affect the market -- such as interconnection agreements, licensing of additional operators, freeing of more spectrum, or choices between competing technologies -- will be taken by regulators rather than by the market. This makes forecasting a more difficult art. Market growth has not been linear in the past, and it is not likely to be linear in the near future. This will require a lot more transparency from market forecasters about the methodologies and the assumptions underlying their forecasting models. Ultimately, most economic models come down to supply and demand (Figure 5): if those two factors can be understood, then the rest should fall into place



The secret lies in learning from mistakes. That is why a conference such as this is useful. I hope that the presenters in today’s session will be honest about what they got right and what they got wrong. Let us hope that not too many of our clients are listening!

� 	The views expressed in this paper are those of the author, and do not necessarily reflect the opinions of the ITU or its membership.
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