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TELECOMMUNICATIONS NEEDS AND SATISFACTION OF DEMAND

Part 2: Implementation of radio systems in developing countries

Synopsis. The paper illustrates. by World Regions (Asia & Pacific. Latin America. Eastern Europe. Af-
rica & Middle East) the development of telecommunication services. The general approach concerns
some current application of radio systems to support and complement the capacity and the performances
of traditional fixed network. An investigation per Region is carried out by focusing the expansion of mo-
bile service upon which Service Providers. Traditional Operators and Industry concentrate, at present,

their strong interest. Possible trends are, eventually. shown for telecommunications services.
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1. Experiencing development in Telecommunications

The continuous technological progress in desighing and manufacturing telecommunication equipment
was. so far. characterised by the digitisation of exchanges. the introduction of new transmission tech-
niques and the wide use of computers. As a results of such advances the telecommunication networks got
greater functionality and capacity so that new services could become available such as data communica-
tions. mobile cellular communications, and image transmission. The move mto a new technological
phase made. as well. possible the reduction of costs for infrastructures (terrestrial and satellite).
Meanwhile, under the pressure of increasing market demand. the Operators tried to reduce the waiting
list by implementing substitutive services through a more intensive use of radio communicalions re-
SOurces.

1.1 - The expansion of mobile communications

There are two main directions towards which mobile systems are at present expanding.

In couniries where a sound socio-economic environment is taking place. consumers are demanding for
celiular service as well as for other mobile facilities (radio paging. mobile data: public access cordless
Telephony system). In those countries where potential customers suffer long waiting time (1 to 10 years
1) then mobile system may provide access to national network substituting the fixed-line connections.

1.2 - The progress of Wireless Local Loop

WLL did not expand as it was expected. Regulators take fong time to give concessions, Operators are
hesitant 1o make their technical choice and Supplicrs who have no willing of investing lo improve tech-
nology or to reduce selling prices until the market is such as to provide adequate retarm.

The only reasonable justification for this market stratcgy. especially when tclephone may still provide
social benefit. is to imagine that Regulators and Opcerators are concerned to avoid possible deterioration
of existing quality and do not wani to force into the system more lines than the capacity and the func-
tionality of their network can actually serve. Within the same concept it is. as well. reasonable to think
that Suppliers would be much happier to provide cquipment and systems 1o a growing markel rather
than to deal with limited market niches.

1.3 - The evolution of rural communications

Privatisation and competition risk 10 make the problem of rural tclecommunications furtherly neglected
or delaved as the Regulatory Entities might find it difficult to force new entrants to provide rural tele-
communications. In all those cases where a social obligation can be cstablished. a liberalised telecom-
munication environment can support rural telecommunications (Universal Service Obligation).

Still remain. for this particular sector. the main critical issucs that make the feasibility of the service
difficult to achieve. In particular, the low population densities. the limited income/Capita and the dis-
tance from main commnercial centres keep the rural service a very expensive and not attractive project.

1.4 - The Personal Handy-phone System (PHS)

PHS is a two-way system that offers a range of low-cost advanced scrvices (fax. data and multimedia).
Programmed in 1991, it started commercial scrvice by middle 1995: it is expected 1o reach a market
share of more than 7 million users in 2000. The success of PHS is given by its performances: the system
hand-set weights 75g and offer five hours of talk time and 400 hours of standby using standard con-
sumer electronic batteries. In addition, the system base stations are cheap, enabling additional coverage
to be provided in areas that are not covered by the cellular. The system operates close to the 1.9 GHz
frequency and may provide low-cost service in city centres, business areas. train stations. home and of-
fice.
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2. Regional experiences: Asia 1
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mcludes Hong Kong. Singapore. South Korea and Taiwan, The cellular

market in the Area shows the highest penetration rate it the World. The mobile systems m use are, fun-
damentally, three: the GSM. the D-AMPS and the CDMA. For GSM systems. Nortel dominates the
market with the greatest share either for transceivers and for switching capacity supplied:

Manufacturer Transceivers | Share in % MSC capacity Share in %
involved supplied manufacturers Supplied manuficturers
Noricl 3100 34.7% 18400 34 7% 1
Ericsson 2900 32.3% 17200 32.3%
Nokia 1600 18.6% 9900 18.6%
Motorola 1300 14.4% 0 0,0%
Siemens ( 0.0% 7600 14.4%
Total 8900 100,0% 53100 HHLG% |

Hong Kong. I is the arca where the greatest number of licences have been released: 22 networks to
support the needs of 6 million people. Such a liberalisation at provider level is applied as well to the
technological sector: providers may choose among D-AMPS. GSM and CDMA systems. Hong Kong
was the first in the Arca to implement CDMA network 1n order to overcome the capacity limits of its
analogue cellular system.

Singapore. Afier years of monopolistic regulation. the second Operator in Singapore. MobileOne, was
licensed only in 1997. Both GSM and DCS-1800 are offered 1o national market as a dual band service.
South Korea. In South Kerea a second Operator. Shinscgl: compete with KMT in providing digital
cellular service. Korcan manufacturers were given significant market opportunity by the Geverniment
that supported the CDMA system: at present more than onc million subscribers arc (.OHHLC[Ld o CDMA
network (700000 subscribers for KMT and 300000 for Shinsegiy.

Taiwan. After an early decision towards the AMPS technology. the monapoly Operator chose the GSM
system. When liberalisation was introduced eight new Operators coutd enter the national markel and
separated o six regional and two national licenses. The national licences are based on DCS-1800.
three of the regional licences are based on GSM nd 1he other three on DCS-1800

3. Regional experiences: Asia 2

The Region named "Asia 27 covers the rest of Asia from Afghanistan to Vietnan excluding Japan. The
cellular market in the Area shows the highest penetration rate in the World. The mobile svstems in use
are. fundamentally, three: the GSM and the D-AMPS. For GSM systems, Motorola dominates the mar-
ket with the greatest share either for Base Stations while Sicmens dominates the switching market:

Manufacturers Transceivers Share in % MSC capacity Share in %
involved supplied manufacturers supplied manufacturers

Motorola 9300 25 4%, 9] 0,0%
Ericsson 8800 24.0% 63600 27.4%
Nokia 6400 17.4% 30700 21.8%
Nortel 6300 17.3% 8300 3.7% 1
Siemens 2700 7oA 79500) 34.3%
Alcatel 2500 6 9% 26300 113%
Lucent technolopy 600 1.6% 3600 1,6%
Total 36700 100.0%, 232100 100,0%
Lecture2/ ICPTY8 02/02/99
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The Region has a population of almost 6 billion people (more than 50% of the world's inhabitants) and
contains developing countries within a wide diffcrence 1n culture and economy. PSTN (Public Switched
Telecommunication Network) penetration is generally fow so. the existence of an unsalisfied potential
demand makes this markel interesting to cellular suppliers especially in Chuna and Inda.

Regulatory arrangements differ accordingly with politicat and economic development within the region:
1 some countries competition has been introduced while w others monopoly still prevail. Release of li-
censes is still a limited process only in some countries. together with the existing licensed operators
there are opportunities for other competitors.

Mobile service in the Region started with the analogue cellular standards. because of China’s choice of
TACS technology. analogue systems is expected to be the largest market in the area for some years
ahead. China and India moved towards GSM as digital celtular standard. Nevertheless the “Mexibility”
of Regulators will certainly ket other standards ( A-AMPS: CDMA) enter the market.

4. Whole Asia. Balance between mobile and fixed services

A possible indicator to measure the “rate of substitution™ between fixed and mobile service should be the
percentage of mobile cellular subscribers do have no wircline telephone: as this statistic is unavailable,
the indicator was replaced by an alternative measure that is the ratio between the number of mobile sub-
scribers and the number total of subscribers.

Years of Telephone subscribers Mabile subscribers Ratio mobile/fixed

analysis Fixed network Ruadio network Main indicator
1994 110261 302,1 0,27%
1995 138720 13479 0,97%
1996 174603 56673 3.25%
1997 19988() 153230 7.67%
1998 226104 262375 11,60%
1999 255970 119595 16.39%
2000 289032 663464 23.02%,
2001 324204 100818,8 31.10%

5. Regional experiences: Latin America

As the fixed networks operated in the Region (380 millions inhabitants) are underdeveloped. Latin
America represents an interesting potential market for mobile service: in particular, most of the markel
{60%) is concentraied in three countries: Argentina. Brazil and Colombia.

The usage characteristics of cellular in Latin America - low mobility m dense urban areas. high usage
rates and popularity of lightweight phones — provide favourable conditions for PCS type service.

With North America so close, AMPS has been the analogue cellular technology used in the Region. In
most countries of the Region the market liberalisation was regulated. for some time, by issuing regional
licenses: competition could be introduced. so far. only in some large countries.

The manufacturers market shares for D-AMPS celtular infrastructures are as follows:

Manufacturer D-AMPS TRX Share in % D-AMPS capacity Share in %
Involved supplied manufacturers supplied Manufacturers
Ericsson 15900 65,2% 28900 64,9%
Nortel 8500 34 8% 15600 35,1%
Total 24400 100.0% 44500 100.0%

Argentina. Two AMPS Operators (Movicom and Movistar) got most of subscribers around Buenos Ai-
res: a third Operator (Compania de Telefonos del [nterior) 1s offering. since 1994, mobile service in the
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north and in the South of the country. According to such “de facto™ scparation the Government will is-
sue regional PCS licenscs for: Buenos Aires. North Region and South Region,

Brazil. In Brazil. Tclebras and its subsidiarics have operated telecommunications service. under a mo-
nopolistic regulation. in the 27 States of the country. When. in 1996, the Telecommunication Act was
approved and entered into force the issue of licenses started and tn the same time the regional subsidi-
aries of Telebras were grouped in six7seven Entitics. The potential market that the new competitors will
share is significant as the cellular waiting list included. already in 1996, 1-2 million applicants.
Colombia. The country is separated unlo three regions; North. East and West where Celumovil, Cel-
caribe, Comcel. Ocecel and Cocelco are operating,

5.1 — Latin America. Balance between mobile and fixed services

A possible indicator (o measure the “rate of substitution”™ between fixed and mobile scrvice should be the
percentage of mobile cellular subscribers do have no wircline (elephone: as this statistic is unavailable,
the indicator was replaced by an aiternative measure that is the ratio between the number of inobile sub-
scribers and the number total of subscribers.

Years of Telephone subscribers Mobile subscribers Ratio mobile/fixed

analysiy Fixed network Radio network Main indicator
1994 400940 0,0 {,00%
1995 45714 0,0 0.00%
1996 30854 0,0 0.00%
1997 56212 115.9 0.21%
1998 63141 336.4 0.53%
1999 71430 6592 (.92%
2000 83200 10282 1.24%
2001 908313 13680 ‘ 1.41%

6. Regional experience: Eastern Europe

The Region is petentially onc of the largest growth market in Telecommunications, After the commu-
msm. the region has faced both political and social issues as well as fundamental cconomic problems to
solve. There are significamt differences among the level of developnients in the Region with the eco-
nomic power of consumers decreasing from west (o cast: bul «f seews that the principle that there is a
strong correlation between the economic activity levels of countries and their availabilin or usage of
(elecommunications networks has been recognised by most authoritics. As (o rely on development in the
fixed nctworks would have taken time which many Governinents did not have. most of them sought
went in for an alternative solution that would provide some capacity in verv short time. For operators
secking to cover a broad arca i a short period and at a reasonable price, cellular communications offers
a ready-niade solution.

Mosi nctworks are operated by jomnt ventures formed between the local PTO and Western partners owing
to a combination of factors: Western manufacturers are the only sources of celiular technology. indige-
nous PTQ lack funds and most countries suffer from currency cxchange problems. Tvpically. the local
partner would retain a majority stake in a network operator which had an initial monopoly and a [ixed-
term ligense. The western pariner generally provided both the funding and the expertise in cellular op-
eration.

Following 1hc first issue of licenses. many national regulators re-examined the situation in their coun-
tries. Most clearly they believe that further activity in this scctor would be beneficial to the overall econ-
omy, with competition Icading (o morc atiractive offerings and tariffs. and higher uptake by both indige-
nous and international organisations and individuals. In additzon. the launching of GSM Operators also
rcflects a political desire to join the EU. in which such networks are strongly encouraged.

Lecture2/[CPTOR 02:02/99
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ent networks. Nokia has made a

| Manufacturer Transceivers Share in % MSC capacity Share in %
involved supplied manufacturers supplied manufacturers
Nokia 3000 43, 8% 19300 45 8%
Ericsson 25(H) 38.2% 16200 38.2%
Siemens 600 v.0% 6300 13,5%
Motorola 400 0.5% Q) (0%
Alcatel 13 (5% 200 0.5%
Total 6535 1010,0% 42300 100,0% |

6.1 Eastern Europe. Balance between mobile and fixed services

A possible indicator to measure the “rat
percentage of mobile cellular subscribers do have no wire
the indicator was replaced by an alternative measure that

scribers and the number total of subscribers.

¢ of substitution” between fixed and mobile service should be the
linc telephone: as this statistic is unavailable,
is the ratio between the number of mobile sub-

Years of Telephone subscribers Mobile subscribers Ratio mobile/fixed

analvsis Fixed network Radio network Main indicator
1994 30418 81,0 0.16%
1995 53166 2482 ( 47%
1996 56980 8250 1,45%
1997 61319 21286 3.47%
1998 67305 4280,3 6.34%
1999 72336 7519,4 10.37%
2000 77225 12158.8 15.74%
2001 $1260 18269.8 22 48% |

7. Regional experience: Africa

From a telecommunications perspective Africa represents one of the least developed region in the world:

few African countries look sel to support the kind econonic growth seen

and expected in other

“developing” regions. Generally speaking Africa has been beset by political. cconomic and social prob-
lems. While very low PSTN penetration across the region might be vicwed as an opportunity for cellular
solutions 10 increase capacity. even this level of mvestment may not be generally avaifuble in the short

term.

South Africa is by far the dominant cellular market in this region and will remain so. The launch of
GSM in this country with competition between opetators and service providers led to an immediatc ex-

plosion in the market.

There are also brighter signs clsewhere. Political stability. while varying across the region is improving
in a number of countries At the same time, many Governments are seeking actively investiment in cel-
lular and other communications services. As with other underdeveloped regions, Africa may. inn the me-
dium term, become a major area of opportunity for wircless solutions.
Individual countries in Afrca have adopted a wide range of analogue cellular standards among which
AMPS and TACS will remain dominant in numerical terms.
South Africa’s choice of gSM has ensured its place as the main digital standard. The country 's lead has
now been followed by a large number of other African states. with many launches planned over the next

few vears.

Lecture2 ICPTOR
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Generally the PTO in a country has launched the first service although there are a handiul of cases in
which internattonal mvestors such as Millicom and Vodalone have taken significant shares in such mo-
nopoly operattons. This trend 15 increasing as governments come (¢ appreciate the cconomic and social
benefits of reliable communications and exchange a rigid doctnine of state control over nothing for a
share in something. From investors point of view potential investors should be prepared for a long haul.
One possible advantage for a cellular network operator in this region 1s that if the situation becomes un-
{avourable, it is easier to pick up a cellular network and take it elsewhere than to dig up o national cable
network.

While the need 1s clearly there, it remains difficult to make aggressive forecasts for cellular growth in a
region with considerable economic and political chalienges

The manufacturers market share for GSM cellular infrastructures in AfTica is as {ollows:

Manufacturer GSM TRX Share in % MSC capacity Share in %
involved Supplied Manufacturers supplied Manufacturers
Ernicsson 2300 37.5% 5000 37.3%
! Alcatel 2000 32.6% ! 400 3%
| Motorola 1800 ] 29.1% | U 0.0%
Nokia 100 ().8% 0 0,0%
Sicmens 0 0.0% 000 39 5%,
Total 6300 100,4%% 13500 1600,0%
2000 10,9% 4,96% 1,30% 21,47%

8. Regional experience: Middle East

While Middle East region includes a number of wealthy countries which were early adoplers of cellular.
growth 1n this region has gencralhy been slow. 1996 shows a significant growth in a number of markets
particularly in Isracl where the competition between the two Operators has manifested iself in a fasci-
nating battle and a subsequent huge jump in subscribers.

Operators in Middle East have generally chosen European standards and suppliers for their analogue
networks: the only exception was Israel where string ties with US resulted in the adoption of AMPS Is-
rael will be also the exception in 1ts choice of digital standards: the second Israeli operater had based its
network on D-AMPS technology and CDMA as well. Elsewhere GSM has swept the region

Foreign investment has tended to prove less important than the control in this eil-rich region

With the benefits of digttal technotogy. a degree of competiion 1 some countries and the opening of
several imarkets will help to accelerate growth in this region.

Motorola and Siemens donunate the market as a result of their strong pesition in Isracl where they
teintly own one of the Operators. As GSM grows to dominate the region during the next few vears. there
will be much greater opportunities for new entrants.

Manufacturer GSM TRX Share in Yo . MSC capacity Share in % !
invohed Supplied Manufacturers supplied manufacturers
Motorola 2600 39.2% 0 00%)|
Ericsson 1700 25.49% 11000 26.5%
Lucent Technology 1500 23.2% 9900 23.83%
Alcatel 300 4.2% 1800 4.3%
Nokia 200 3.2% 1400 3.3%
Nortel 200 3% 0 0),0%
i Siemens 100 ) 1.9%, 0 0.0%
,[ Total 6500 LHKLO % i 41500 1,0 %%
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Israel. The two operators 1 the country have aiready been ver innovative in reducing and rc-packaging
tariffs to target different sector of the market.

Lebanon. A massive growth of the demand 1s recognised in Lebanon largely because of the lowest tar-
iffs in the world. Among others this has led to an average usage of 800 1000 minutes per month, five
times greater than in Western Europe.

cellular network.: onlv Israel chosc the TDMA standard as GSM frequencies were unavailable.

9. Africa/Middle East. Balance between mobile and fixed services

A possible indicator to measure the “rate of substitution” between fixed and mobile service should be the
percentage of mobile cellular subscribers do have no wireline tclephone: as this statistic is unavailable.
the indicator was replaced by an allernative measure that is the ratio between the number of mobile sub-
scribers and the number total of subscribers.

Yecars of Telephone subscribers Mohile subscribers Ratio mobile/fixed

Analysis Fixed network Radio network Main indicator
1994 24501 241,5 0.99%
1993 25900 776,1 3.00%
1996 28474 1667.7 5.86%
1997 31135 28551 9.17%
1998 33542 47833 14,27%
1999 36688 7268,5 19.81%
2000 40133 101503 25.28%
2001 43689 133748 30.61%

10. Conclusions

As a general conclusion of the overview made in previous paragraphs. a number of considerations can be
developed 10 give better focus of approaches and choices open to the strategic choices of Operators par-
ticularly for those in developing countries.

10.1 - Regulatory issue

In the countries where compelition is considered onc of the way (o get economic resources (0 develop
Telecommunication service. a clear regulatory mechanism should be settled down. It has to give rules
for the market entry. for foreign investments, for concession of licenses. for interconnection and for Uni-
versal Service Provision. Such an Authority should be independent from the Communication Ministry.

A lack of regulatory control and inexperience with foreign imvestors may allow a joint-venture or a busi-
ness co-operation for a limited. profitable project. with no obligation to develop the rest of the network.
As a result the Telecommunications service cannol grow in a balanced and sound way and has limited
access to funds for development of less profitable areas.

10.2 - The wireless technology.

According to the survey carried out in this paper it secms that no leading technology can be identified
in the Telecommunications markets and that a clear trend has still to cmerge. Opcerators whose primary
objective is the expansion of basic telephony services has tended to adopt analogue-based cellular tech-
nologics and many are now moving towards implementation of digital-based technologies.

In Europe. the DECT technology is seriously considered as the solution of the last niile access element.
In Japan. as well, commercial PHS networks can encourage competition in the local loop.

Future expansion of WLL. The use of cordless solutions in the local loop is currently not widespread.
Although this should be seen in the light of the current size of the market, which is relatively small, the

Lecture2 ICPTOR 02/02/99
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WLL solution is. anywav. expected 1o have a sigmificant cxpansion in the future, The estimates (over the
period 1993-2000) range from an optimistic growth of 1¢ million lines per vear o a pessimistic forecast
of 1.5 million lines per vear

The choice of standards for WLL will coentinue 1o be driven by the availability of frequencies until the
mndustry promotes regional standards and policy recommendations for WLL. since a concerted actions by
might have a significant impact.

10.3 - Broadband communications

A telecommunicanions network based on broadband capacity may turn the telephone network from a
medium for voice and text communications into a multimedia network  able o carn video, nmage serv-
ices. hugh speed data communications and other compaier-to-computer traffic. This requires the imple-
mentation of re-cabling with fibre not only at the trunk level but also at the subscribers level (local loop).
The objective might be reached by using the data compressing technology to produce equivalent high
level of performances. Or by software-defined switching standards { Asynchronous Transfer Mode) 1o
enable higher functionality in existing networks: in this case il is required the installation of intelligent
swilching and terminal equipment rather than the replacement of the cables,

Such planning seems far distant from the experience of developing countries even if there is some belief
that low income countries may take profit out of the development of broadband communications.

The instaliation of fibre in new network is already more cconomic than copper. and the developing
countries might have the chance to jump one stage in network evolution moving from narrow to large
band network. But, on one side, all this costs money and. on the other side. Operators should provide
new expensive services in a limited market which might not make the business profitable.

10.3 - Internet

Internet is actually a “network ol networks™ which provides connectivity between differcat computer
networks. As the miessages are exchanged between computers. not enly the characteristics of the ariginal
message are preserved but also the text can be amended and re-cdited. The first experience of computer
to computer communication was carrted up between 1980 and 1990- the process of electronic messaging
would have required the establishment of commen standards. But. despite the activity of the ~“Open
Standards Interconnection”™ {OS1). only some standards have been suceessiul and acceptled by (he market
(X.25 packet switched data communications standard: X.400 series electronic message handling stan-
dards: Integrated Services Digital Network). By the end of the period Internct came inlo the market and
becane “de facto” the common standard as it could provide busic interconnectivity between a variety of
different nctworks operating under different protocols.

The development of new service such as text and data communications enables Public Telecommunica-
tions Operators to diversify their offer to the market in order to avoid to be dependent on telephony as
the sole source of revenue. The unplementation of new  services (facsimile. electronic mail and data
communications) should anyway be supported by a significant market preference otherwisc ther is the
nsk of providing a luxury service. This 1s suid thinking mainly to developing countries where Operators
might be hesitant te develop a range of new telecommunication services before the basic senvice has suf-
ficiently expanded. In cconomic terms, Internet may offer significant promise to the developing coun-
tries because Internet has not volume-based tariffs. and because 11 is using ffat rate chargingtariffing,

10.4 - Satellite systems

Personal Communications Mobile Satellite Scrvices (PC-MSS) is intended to be complementary to the
existing terrestrial networks and may fill in existing gaps in service provision. especially in remote areas
without an existing service or in areas where conventional cellular radio is unprofitable, There are eco-
norute. regulatory and politcal constraints to PC-MSS 1n addition 1o the obstacle represented by the own
cost of the system. Moreover existing Operators. by introducing facilities such as calling cards. credit
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telephone cards and country direct services. alreads provided a partial competition allowing their cus-
tomers to use telephone in foreign countries as they were using their home telephone.

The cconomic constraints to PC-MSS are the nced to interconnect with existing mobile and fixed-
networks and to provide services at a competitive cost.. Traditionally the International Satellite Organ-
ism (1SO) has provided only the space segment between the gateways of PTO : national signatories pro-
vided end-user connection. So that. the development of a global mobile satcllite telephone service. will
involves the political issue of persuading sovereign Stales to cnter the national market for the offer of
service and 10 allow the use of the spectrum. Consequently 1SO Members might move into a situation by
which they are competing with cach other, and with their own national signatories.

A number of developing countrics might think to exploit the potential of PC-MSS. especiaily for pro-
viding those services which are uneconomic (service provision: remote rural areas) or difficult to plan
(safety of life. disaster relief). PC-MSS might be complementary and possibly will not compete with ex-
isting terrestrial services, nonetheless, the existence of the service may provide the advantage of making
revenues in foreign currencies which can be used to finance network development.
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