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By Terry O~dsworth, Industrial Editor 

The world's telecoaaunications industry is currently 

enjoying a period of dyna•ic growth which looks set 

to go on for at least the next decade. During the 

1980s, the •arket for teleco••unications equip•ent 

has expanded rapidly, and the rate of growth has 

recently accelerated. In 1986, the total worldwide 

aarket for telecoaaunications equip~ent is estimated 

to have been around $83bn. This figure rose to about 

98bn in 1988, and is set to increase to S113bn in 

next year. Forecasts suggest that it could ju•p to S180bn by 

the end of the century, with growth rates slowing down in ttse 
... . .. . ·. 

first five years of the decad~ and speedirnj up in the la~t 

1ive. 

There are three main factors behind this boom in 

sales. First, there have been a series of 

technological breakthroughs that have put pressure 

on telephone operating companies to modernise their 

networks. T~~se technology changes revolve around 
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telephone calls as a series of electronic digits rathe~ th?.n 

sound waves. New telephone exchanges are being instolled ~o 

replace the current generation of •echanical switches. This is 

being acco•panied by big invest•ents in fibre optic cable, 

which has •uch greater capacity than the present generation of 

copper cabling. 

Second is the issue of deregulation. Throughout 

the developed world, 6overn•ents have been following 

the lead of the US, Japan and UK in opening up the 

telephone industry to new coapetition. This has 

meant reducing the monopoly powers of the big 

telephone coapanies, which are usually State-owned, 

and have traditionally had the right to control 

virtually every aspect of telecoaaunications. In 
I •• 

~- ~·. 

soae countries, new operators owning theil.•::own 

telephone cables are entering the •arket. In •any 

others, the handling of data traffic - as opposed to 

normal voice conversations - can be done by private 

operators over lines leased fro• the telehone 

companies. Elsewhere, value added services, in whi.ch 

some f~rm of unique information is added to the 

standard call, are springing up. All of these demand 
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additional investaent. 

Oeregulation is also opening up the exciting new 

area of aobile coaaunications. This is a aarket with 

great potential for the last decade of this century, 

with big new investaents already afoot in Europe and 

the US, and likely to spread rapidly to the Far East 

as well. The raaifications of growth in aobile 

coaaunications are by no aeans clear as yet, because 

of the aix of technologies that can be used, and the 

different aarkets that can be tackled. But equipaent 

manufacturers undoubtedly see this area as a major 

target for expansion. 

Finally, equipaent sales are also being driven by 

ecor.oaic considerations. The d~velopaent of the use 
, .. 
,_..~;. 

of coaputers, the growth of multinationaF~usiness, 

and the market advantages yielded by swift exchanges 

of information have all led to an increasing need 

for efficient coamunications. ln recent years, thP. 

integration of financial markets, particularly the 

stock and money markgts in London, New York and 

Tokyo, have also demanded big investments in 

telecommunications. 

. .... ~ ............ , .... ,. 



At the same time, telecommunications investgents 

are increasing in both the developing world and the 

State-controlled economies of the Soviet Union, 

Eastern Europe and China. Expeitditure in some 

developing countries, where there is an acute shortage of both 

invest•ent capital and skilled workers, is being helped by 

World Bank financing. 

11arket trends. 
----------

The manufacturing side of the telecommunications 

industry is part of the rapidly-expanding 

infor•ation technology sector. This can b~~een as , ... ....... 
.. . 

including telecommunications services, computer 

equipaent and coaputer services as well. In its entirety, the 

IT industry amounted to sales of around S500bn in 198S, and is 

expected to reach almost S890bn in 1990, with by far the 

biggest volume of ~ales being 9enerated in telecommun1cat1ons 

services at about S290bn in 1985 and an estimated S450bn neKt 

year. 

This growth in the volume of tel•phone traffic 
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lies behind the increasing demand for equipaent. ~ld 

systeas are being replaced by the latest technology, 

and new aarkets are being opened up geographically. 

The balance of these different aarkets can be judged 

fairly accurately by the installed base of aain 

teleph~ne lines, which is now approaching 40 per 

cent of the population in developed countries. The 

US, for exaaple has around 122• installed lines, 

followed by Japan wit.h 4611, and the Soviet Union 

with 29a. West Germany, where telecoaaunications 

policy has been directed since the late nineteenth 

century towards making a reasonably-priced telephone 

av3ilable in every household, now has 26• lines, and 

France 2411. The UK follows on 22• and ltaly .. -'?n 1811. 
, ... ,., .. 
. :·. 

Given these figures on telephone installations, 

it is no surprise that the biggest single aarket for 

telecoaaunications equipment is the US, which in the 

early 1980s accounted for about 40 per cent of wo~ld 

sales. ln 1982, out ot a total market of S4b.9bn, 

measured in con~tant. 1979 dollars, North American 

sales <including Canada> accounted tor S19.9bn, or 

•bout 42 per ce~t. Europe generated $12.Sbn of 

..... ,.•;. 
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equipment sales (27 per cent'. while Asia accounted 

for S11.8bn C25 per cent>. The re~t of the world 

laggeo far behind these three large developed zones, 

I 

with Latin A•erica spending only S1.4bn~ Africa I 

S0.4bn, and other areas S0.9bn. 

The US re•ains in the dominant position, although 

Europe is currently going through a spurt of 

invest•ent that is giving it a greater share of 

total sales. In 1986, the US accounted for sales ot 

$24bn, well ahead of Japan on S7.1bn and West 

Germany on SS.9bn. The Soviet Union, however-, was 

the second largest spender in the world, with sales 

of S8.4bn - although most o! this equipment was 

supplied from within Eastern Europe, with yery few 
I ~--

·.· 
orders percolating through to the Western world. 

France's spending aaounted to S4.Sbn, followed by 

Italy ~S3.9bn> and the UK CS3.1bnJ. 

' . . . 
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Production • .._ __ 

Output has responded to increased de•and by leaping 

ahead. Telecoa11Unications •~nufacturing facilities 

are concentrated, like the industry's aarkets, in 

the developed countries, ~hough within these, Japan 

has steadily been capturinq an increasingly large 

•arket sha:-e. 

Like all areas of the teleco••unications 

industry, the statistics are open to coris1derable 

distortion because of the problem of drawing a clear 
, . 

distinction between telephone equ1paent and other 

electronic products. But an indication of the growth 

is given in figures puhlished by Benn Electronics on 

output in 14 European countries - Austria, Bel~ium, Denmark, 

Finland, France, Irish Republic, Italy, Netherlands, Norway, 

Spain, Sweden, Switzerland, the United Kingdon, and West 

Geraany. P~oduction in these countries aaounted to st~.tbn ln 

1985. ln const•nt dollars, after •djustin9 for inflation, 



output rose in the fullowing year to S17.8bn, reaching s1S.Sbn 

in 1987, and ~20.3bn last year. 

In the US, where the manufacturing industry has been under 

great pressure from imports over the last fLw y~ars, the 

aarket has nevertheless been strong enough to support strong 

advances in production. Output grew to S34bn in 1988 fro• 

S31bn in the previous year, and is set to expand to S37.Sbn in 

1990. Japan, the second largest national producer in the 

world, with four strong companies in Hitachi, NEC, Toshiba and 

Fujitsu, has an industry about ~alf the size of the US's, with 

output in 1987 of approximately S15.4bn. This is forecast to 

rise to around S16bn by 1991. 

I·• 
I • • . 
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Trade. 

Trade in telecoaaunications products has becoae a 

significant issue over the last few years because 

of the sudden su~ge in Japanese eKports and the 

comparative iaperviousness of the Japanese aarket 

to iaports. The main target in this process has 

been the US, which has seen its trade def ic1t in 

telecommunications rise to well over S1bn a year. 

Foreiqn companies have flooded into the aarket 1n 

the wak2 of deregulation, taking ~he lion's part 

I :•. 

of sales for low-cast items sue ... as telephJ,ine 

handsets, where there has beer a distinct 

manufacturing advantage in the cheap-wage 

~~untries of South East Asia. Japanese producers have also had 

a big impact in other spec1al1sed areas such as land-based 

satellite equipment. 

To a certain degree, Europe has also been hit 

by a similar drive from overseas, with the UK's 

"' . .' '... , . '. ·: ~~: ~ "' 
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deregulated markets comin~ under particular 

attack. Like t~e US, the ~K has also slipped into 

deficit on its telecommunications products, moving 

fro• a s•all surplus in 1983 to a deficit of about S200m by 

1986. Other European count~ies have also been affected, so 

that the region overall has seen a fall in its surplus on 

telecc••unications trade. But •ost of the leading producer 

countries are still generating •ore than enough ~xports to 

cover the inflow of products. 

In West Germany, for example, , 
·'7·f!",~~ 

telacommunications ~mports rose fro• S747m in 1985 

to $937~ in 198&, but in t~e same time i~ports 

were held down to only S163m and S235a. In France, 

imports rose from S87m to S102a in the same 

, .. 
,. :· .· 

period, but exports advanced fro• S462m ta~~482m. 

Sweden has also maintained an exceptionally strong 

position: its imports jumped fro• S150m to S200m 

between 1~85 and 1986, while its exports in ~he 

same period stood at S962m and .968m respectively. 

Belg1um has similarly maintained a strong export 

record, helped by foreign producers who use it as 

a cohvenient base. Its overseas sales jumped from 

tD 
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S191~ to $336~ between 1985 and 1986, while its 

iaports rose from SlObm to only S143m. 

Britain was the main deficit country partly 

because of -~s failure to generate exports as 

strong as those of West Germany and France. The UK 

industry's overseas sales in 198S aaounted to on~y 

$310•, rising to S321• in the following year, but 

in the sa•e period its iaports juaped fro• S413• 

to S534•. Italy, similarly~ had imports of S192m 

in 1985, increasing to S235m in ~ 1986, a period 

in which its exports sp2uttered haltingly from 

S168• to S219m. Spain, which is in the process ci 

expanding its telecommunications sector quite 

aggressively, was also in def 1cit, with imports 

, . 
, ... 

risir.g from S72m to S128m, while exports r.~e from 

only S25m to S3bm. 

Both West Germany and Sweden are shown by these 

figures to be among the lar~est world 

telecommunications equipment ex~orting countries. 

But Japan is by fac the biggest, w1th cva~seas s~les of 

about S2.9bn in 1987, on an ~ctual rather than 

inflation-adjusted basis. The US had exports in 

. . , ' ; ~: :- . . . . . .. , ..... ; ~ . . . . 
·. ''· . ~ . . :~:: ;~ ~ . < .. :-· : :-:· ;. 
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the same ye~r of just under S1bn, while the 

fastest growth was concentrated on two 5,uth East 

Asian countries: SoJth Korea reached exports of 

S460m in 1987, and Taiwan registered S400a worth 

of overseas sales. 

Because telecoamunicatiorJl is such a large 

industry, the sudden strength of Japanese exports, 

co•bined with the problems that the US and UK have 

had in containing imports. has led to increasing 

sensitivity over trade imbalances. The problem has 

been partly caused by the moves to market 

liberalisation, which have made it possible to 

attach more and more products to the public 

telephone network without the direct intervention 

I • • 

I .~ 

of the telephone authorities - traditiona~~y, many 

of the public telephone groups had a monopoly on 

.nstallations, and freque~tly on the equipment 

supplied as well. ~hen these controls were 

ab1 1 1hed in the US and the UK, the way w~s open 

for a battle based essentially on price~. 

Simil~r shifts could occur el~ewhere if some of 

the liberalisation plans being hatched by 

. ,. 
" 
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Governaents all ovec- the world coae to fruition. 

In the European Community, for exaaple, the 

Coaaission in Brussels has driven through a new 

rule ·saying that small attachaents to the network 

will be opened to the coapet;tive aarket place. lt 

is also aoving towards a aore open p~licy on 

procureaent for the large exchanges and other 

infrastructure equip•ent which control the 

telephone systee. 

These trends will give opportunities to new 

coapetitors, just as they already have in the US, 

but both the US Government and the European 

Coaaission have made it clear that if the trade 

balance swings ~oo far in the disfavour of 

I " 
I •• . 

. -- domestic companies, there could be retali~~ory 

action against the overseas co•panies benefiting 

from the policies of liberalisation. Hence the 

situation is delicately balanced between further 

opening of markets and retaliatory protect1on1sm. 

•I •," '~ '" ' • • 
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Product sectors. 

One of the statistical probleas in dealing with 

the telecoaaunications industry is the wide 

variety of equipaent that goes JljJ into the aakeup 

of a telephone network. ln calculating trade 

flows, for example, it is difficult for reporting 

agencies to know how to treat semiconductors, 

which move relatively freely across trading 

barriers today, and which now !orm a crucial 

element in switching equipment. Even without 
' .. , .. :··. 

proolems of this sort, the industry is coa~lex, 

and it is becoming increasingly complicated as new 

technologies develop. Today, for instance, the 

wot'ld is in the middle of an explosion i.1 .11obile 

telephone technology, which is spawning new 

products virtually every day. 

The lar"gest single a~ea ot sales is in the 

public switching mat"ket - the lar"ge telephone 

" .• • ., ....... • .,.,. • .... , • "·" .. •· 14,•r"" ·' 
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exchanqes which lie at the tieart of t.e l ephone 

netwoc-ks. Expendituc-e on t.his equipaent has been 

stc-ong since the eac-ly 1980s, as the telephone 

coapanier swung into a period of •~dec-nisation 

with the advent of digital switches. ln the 

world's 50 largest aarkets, which account for 

about 97 per cent of the world's total investaents 

in telecoaaunications, spending on this sort of 

equip•ent a•ounted to S22bn in 1986, oc- soae 27 

c)tJ .,..~~fl/€_ ~~'f" 

per cent of total capital expenditureLin these 

countr!.es. 

Tc-ansmission products which handle the 

signalling in the network are the next largest 

area of sales, accounting for S18.9bn worth of 

I •. 

1· •• • . ·, . 
manufacturer~' revenues in 1986, or just o~er 23 

per cent of the largest 50 markets. Spending on 

cable amounted to S7.4bn, or 9 per cent, a 

testimony to the rapid acceleration in the 

installation ot new fibre optic cables throughout 

the world. The strength of revenues in this sectoc-

underscores the importance now attached to new 

cabling, because the dramatic fall in fibre optic 

. •, 



cable price~ is !arcing the industry to run &uch 

harder to stay still in financial teras. 

Custoaer preaises equipaent - telephone 

handsets, telexes and f acsiaile aachines - also 

accounts for a large slice of the industry sales, 

generating revenues of S7.5bn, or 9.2 per cent of 

the overall •arket. Not far behind are off ice 

telephone exchanges, fro• the large c~ntral 

equipaent to key systeas that sit on the desk, 

which generated sales of S6.3bn in 1986! or a 7.7 

per cent aarket share. In this !ield there is a!so 

a significant technology change, as companies 

change increasingly over to the auch more flexible 

~nd larger capacity exchanges that have become 

possible with digitisation. 

I·• , ..... 
. . ( . 
·-. 

The data coaaunications area is about the same 

size at present, but growing very rapidly because 

of the growing needs for sending information 

around large corporate networks. Sa1es amounted to 

S6bn in 1986 <7.4 per cent>, but are expected lo 

jump to S10bn <9.~ per cent> by 1990. 

The other main identifiable sectors of sp~nding 

Jb 
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are s~tellite ground equipaent, ~.aunting to 

S2.7bn C3.3 per cent>, and aobile comaunications 

products, generating spe-.1ding of SSbn (6. 2 per 

centl. This sector too is expected to show very 

rapid growth over the next few years, increasing 

its share of teleco••unications sales in the aain 

world .arkets to 8.S per cent by 199fo. 
\/ 

"obile co•11UPications, indeed, are s~t to 

provide •anu1acturers with the strongest 

individual growth aarket in the teleco••unications 

industry over the next few years. This expansion 

is being driven by a nu•ber of iactors. In the US, 

sales have taken off in the last 12 •onths with a 

shakeout of •arginal businesses, consolidation by 

I•• 

I •• 

the leading co•panies in the aarket, and ~~~ 

develop•ent of insterstate aobile systeas, which 

will break down the present fragaented aarket 

structul:'e. 

At the same time, Europe has now reached 

lift-off point, and is planning the development of 

a r.ew digital pan-European system that will allow 

convel:'sations fro• ~obile handsets throughout the 
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region. Seve~al producers are investing heavily in 
-.· .. •,••, .. :;--

research and develop•ent expenditure to break into 

this pro•ising new area. Another induce•er.t to 

join the •obile bandwaggon is the buoyancy of 

de•and for this type of equip•ent in the Far East. 

Indeed, UK executives working on the proposed new 

telepoint syste• in the UK - a •obile syste• lllllhich 

allows custo•ers to .ake calls connected by radio 

link to the public telep~one syste•, - believe 

that the next •ajor aarket for the product •ay be 

in the Far East. 

Some forecasts suggest that sales in the •obile 

industry will shoot up by around 80 per cent -

admittedly from a low base - by 1990. Data 

8~ , .. _ 
co••unications is likely toJ,}he next fastej.t area 

of expansion, growing at a rate of about 14 per 

cent a year, and moving up to sales of S9.8bn by 

next year. Growth in this sector is being headed 

by th~ US, where the liberalised market has 

encouraged the development of large corporate data 

commun1cat1ons networks. Japanese spending is also 

increasing rapidly under the influence of similar 



deregulation policies, and is e~pected to ~each 

$9~0• by 1990 fro• S637• in 1986. 

Office exchanges fill the nuaber three position 

in teras of expansion, with a foreca~ted average 

annual growth rate fro• 1966 to 1990 ot 1.b per 

cent. Spending in this sector reached S6bn in the 

SO largest world aarkets in 1986, and is 

undergoing a cyclical upswing as co•panies 

increasingly take advantage of the-latest digitel 

technology. 

·! 
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Teleco•aunications in devel~ping econoaies. 

Teleco••unications are expected to play an 

increasingly i•portant role in developed econo•ies 

over the next few years as co•panies beco•e 

increasingly dependent on infor•ation processing 

to run their businesses and gain coapetitive 

advantage. In the European Co•aunity, for exaaple, 

it has been calculated that th2 teleco••unications 

industry contributed about 2 p~r cent to gross 
, . .. ··-· .. 

doaestic product in 1981. This is expected:,:t.o 

increase to 7 per cent by the year 2000, and by 

the early 1990s, the telecoaaunications sector is 

expected to be as large as actor aanuf acturing 1n 

the Community. Investments in the industry have 

also been calculated to have a big mult1pl1er 

effect on the level of economic activity in 

general - the expenditure of S1 is estimated to 

... 
.. . '):':.i).:.t 
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bring about a total increase in activity ot St.S. 

The spread of teleco•auu.a.c.st.i.i:ins i.s s1ailarly a 

c~ucial issue in the growth of the less developed 

econo•ie~. ll is i•portdnt because of the role of 

coaaunications in the supporting infrastructure 

for industry; and it could also have a direct 

iapact on industrial activity if countries could 

establish telecoaaunications aanufacturing 

i11dustries. 

Studies of the growth of teleccmaunicdtions 

networks have indicated that th2y have a major 

iapact on the econoaic activities of countries at 

the stage of increasing industrialistation. At 

this point, effective telephone coaaunications 
, .. , .. · . 
. . 

replace other and slower foras of coaaunio~t1ons 

such as postal services or travel. This allow5 

increasingly efficient coaaerce and i~dustrial 

transactions because of the availability of 

up-to-date inforaation. H~rkets becom~ mo~e 

efficient because they can no lc•ngP.r bf> skewed to 

the interests of a few 1 nf ormat1on-r 1ct1 

individuals. 

u 



The role of teleco•aunications in develop•ent 

is underscored by the exaaple o! the 

fast-developing Far Easterr econo•ies of South 

Korea, Taiwan and Singapore. In 1986, South ~orea 

was the world's tenth largest investor in 

tEleco•IWnications syste•s, with a budget of 

S1.4bn. This put its investaent only just behind 

that of China, despite the iaaense difference in 

the size of the two countries and their 

populations. Taiwan, siailariy, was the twentieth 

largest investor, with spending of S640m, while-Singapore was 

thirty-first with S302a. 

South Korea has developed its telephone 

netWC"rks with a deliberate, Go,ernment-led policy 

I . • , ... 
of expansion through two State-owned autha~ities, 

one of which coapetes in data transmission. The 

country already has 7.7m lines <not far behind 

Spain's 9.8a>, and has an aggressive plan for a 

further S.6m over the current five years. It 

intends to replace its present system with a 

digital network by t~~ year 2,000. It is notabl~ 

that Korea has managed to break into the 

, ' : . ·~' . 



teleco•munications manufacturing business ~~ile in 

t~e process of this expansion, partly because of 

its creation of an electronics industry througn 

~ig investments in semiconductors. In 1987, 

Korea's exports totalled S460m, largely built on 

sales to the US for low-cost telephone handsets. 

Taiwan has also developed rapidly fro• 1• lines 

in 1975 to 5• in 1985 and plans for 10• digital 

lines by the turn of the century. Along with South 

Korea it is the only country froa outside the 

established post-war industrial world that has 

managed to break into the list of ~he top ten 

expo~ters, with sales overseas in 19J7 of S398a. 

Elsewhete, developing countries are plagued by 

' .. 
. r ~·. 

a lack of ~esources in the development of .~heir 

telecommunications networks and manufacturing 

indu$tries. The problem is deeply entrenched. At 

the financial level, it is hard for the 

over-stretched Governments running the 

telecommunic~l1ons systems to flnd add1t1onal 

funds f~r ewpansion. It is 

equally difficult to find the skil h rtaaded !or whAt 

•;. .. ,..... ··.-;,.,..,,. ·: '" 
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is increosingly becoming a high-technology industry, 

requi~ing software development as aJch as hardware. 

And there are institutional blockas because of the 

way network provision is tied up in Governaent 

agenci~s and frequently involved in political 

decisions. 

In trying to break through so•e of these proble•s 

there has been an increasing e•phasis in aid 

policies in recent years on •ore flexible 

structures. This trend reflects the •oveaent towards 

market deregulation in the main industrialised 

aarkets of the US, Japan and Europe. At the same 

time it echoes current 

thinking on the importance of bringing priva~e 

I·• ,. ~·.· 
capital into growth industries in these de~eloping 

economies. 

Several developing markets are now at an 

interesting stage of development. lndia, tor 

eKample, recently formed two new corporations to 

handle domestic and overseas telecommun1ca~1ons. lt 

also proposed a development plan to modernise and 

eKpand its basic network, while privatising the 



-·-,, ..... 

country's ter•inal equipment manufacturers. The 

country is negotiating a contract tor the supply at 

•ain telephone exchange technology - Alcatel of 

France had been hoping to win the.contract -

although it is now facing ,otential competito~ from 

a local ~roduction consortiua. 

Brazil, which has a network of around 7.2• 

telephone circuits, has also recently pledged to 

develop its highly congested system with the 

addition of a further 1• lines. The country spent 

S1.3bn on equipment in 1986, and produces around 

300,000 terainals a year. lt has put a great deal ct 

effort into the development of its telex net~~rk of 

1.800 connections. 

' . , .... 
"exico, with 3.8• lines, has a $6.Sbn d~~elopment 

prograaae underway at present aimed at expand1n~ the 

network. It aims ~o be spending S1.3bn by 1990 

ccmpared to S850m in 198b, and wants to have 28 

tel~phones available per 100 people by the year 

2,000 against 8 per 100 in 19&6. Telmex, which runs 

the telephone service and supplies equipment, 

manufactures all the key electronic compon2nts 
' 
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needed for the system, 

Indonesia is aiming to incre~se its investment 

programme from S640o in 1986 to S876m in 1990 with 

the aim of extending the telephone service to rural 

areas, while installing new telexes and data 

switching systems. Siemens, the West German company, 

is involved in •anufacturing in the region and 1s 

producing equipment for large-scale expansion 

progra•mes in some of the main population centres. 

Argentina has around 2.8m lines at present, and 

is aiming to expand at about 8 per cent a year. 

Spending in 1986 amo1· ited to $630m, and future 

investment is earmarked for a variety of new areas, 

including rural centres not yet connected with the 

.. 
I" : .. • ~ 

main network, satellite services, and a mL~rowave 

network. 

Colombia, with 1.8m lines, is also trying to 

improve its rural connections - at present well over 

90 per cent of the country's telephone network is 

concentrated on 40 cities. Jeumont Schneider of 

France is closely involved in the development of the 

system. 

' ., 



Venezuela is intending to lift expenditure from 

S416• in 1986 to S482m by 1990, increasing the 

nuaber of lines fro• 1.3m to around 2.2a. Ericsson 

of Sweden has a close relationship with Venezuela, 

where the telephone operating coapany also 

•anufactures soae of its own equipaent. 

Pakistan is in the •iddle of a $1bn develop•ent 

progra•ae, as the country aobilises to expand fro• 

al•ost 500,000 lines in 1986 to 1.2• in 1990. The 

country is heavily reliant on iaported equipment, 

but is intending to establish indigenous 

manufacturing for switches, cables and some spare 

parts. It wants to establish more coaprehensive 

dialling facilities within the country, while 

I . • . , ... 
iaproving the telex and data transaission .$i!.rvices. 

Egypt is the largest telecoamunications user in 

Africa, but still has only a little more than tm 

lines in service. Spending is running at over S200m 

a year, financed by debt, bilateral aid and supplier 

loans. The country is building new microwave 

transmission Jinks, but is barely keeping pace with 

the demand for new telephone and telex services. 

'~: . 



"any smaller countries, particularly island 

states in the Caribbean and Pacific, have opted ~o 

use outside contractors to run t~eir 

telecoaaunications syteas. ln the West lntiies, for 

exa•ple, Cable and Wireless of the UK has several 

operating contracts. lt is shortly planning to run a 

new fibre optic cable down to the region to connect 

it with the transatlantic cabling systea. 

Several com•on features run through aost of these 

investaent projects. Many of the countries concerned 

are still heavily dependent on agriculture, with 

large rural populations where the telephone service 

is sparse or non-existent. Connecting these areas is 

therefore one priority. Another is to create 

I • • , .... 
genuinely national syste•s that can be acca;;·sed • .. 

throughout by direct dialling rather than through 

operators. 

At the same time, these developing countries are 

struggling with the issue of integrating themselves 

more closely into the international system. This is 

dlso a key issue because of the need to attract 

international investment and tr~de ~ international 

".·., 
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aarkets. Hence the desire to install international 

direct dialling and sophisticated data transaission 

networks, systems which are dependent on the latest 

technology if they are to be fitted efficiently into 

the ~ overall international telecoaaunications 

network. 

In addition, developing countries are looking at 

novel ways of solving soae of their probleas. "obile 

telephone technology, for example, has changed so 

rapidlv in recent years that it has become flexible 

and cheap enough to present alternative ways of 

connecting outlyinQ areas to the fixed backbone 

system. "icrowave communications are also being used 

increasingly. Thailand, for example, has recently 

I •• 
,. 1• • 

reached agreement with Cable and Wireless :ij:f.. the UK 

on a microwave syste• linking major buildings to run 

a data transmission service around the country 

separate from the public telephone network. 

. ;. 
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Companies 

The world teleco••unications industry is do•inated 

by 10 •ajar suppliers, all of which are located in 

the three •ain industrialised zones of the US, 

Eu~ope and Japan. AlthouQh there is some 

aanufacturing outside these areas, much of it is 

under licence from the leading companies. or under 

joint venture arrangement. The main exception to 

this rule. is the Soviet bloc economies, which meet 

a large part of internal consumption with local 

I • • , ..... 
production. But China, for example, is now~· 

• .. 

beginning to expand its telecommcnications 

industry very much in co-operation with Western 

companies willing to invest in the country in 

joint projects. 

The relative strength of the big ten companies 

is not easy to gauge. They come team countries 

with widely different industrial and financing 

"' ......... 

so 



not strictly co•parable. The Japanese and 

Continental coapanies, for exaaple, noraally carry 

auch aore debt in their balance sheets than the 

British and North Aaerican groups, which are aore 

reliant on equity funding. 

Profits also tend to be understated in the 

Continental European and Japanese coapanies 

compared to their Anglo-Saxon rivals. The 

Continentals and the Japanese run a negligible 

risk of takeover on grounds of low profitability, 

and their funding is aore dependent on understanding banks 

than critical shareholders. 

The most commonly-used aeasure of size and 

I • • 
1· ••. 

aarket position is the position of the dii!erent . ~ . 

co•panies in t~1e public switching •arket for large 

telephone exchanges. Th1s equipaent is the •ost 

crucial part of any telephone network, and the 

companies tha~ h~ve a strong position in th1s 

5ector lend to have a firm base for growth because 

of the lon9-term n~ture of the investments 

involved - 'once a telphone co11pany has decided on 

• 
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for aany years. 

This part of the market accounted for about 

S19bn of sales in 198b, with Aaerican Telegraph 

and Telephone of the US showing a clear lead over 

the rest of the industry with a 25 per cent aarket 

share. Alcatel, the French coapany was the next 

largest, with 18.S per cent, followed by Sieaens 

of West 6eraany with 13.2 per cent, and Ncrthern 

Telecoa o! Canada on 10.5 per cent. The other six 

were Ericsson of Sweden C8.3 per cent>! NEC of 

Japan CS.3 per cent>, GP1 of the UK <5.1 per 

cent>, Fujit~u of Japan C4.6 per cent>, 

Telettra/~talte; of Italy <3.9 per cent> and GTE cf the US 

(2.3 per cent>. 
I . • 

I ., . · .. , .. . . . 

Many of thes~ co•panies are not only producers of 

switching equipaent. They also aanufacture other key 

items that go into telephone networks, such as the 

transmission equipment which sends signals along the 

t~lephone lines, and the cables themselves. Some 

also produce radio equipment, which is increasingly 

being linked into telephone networks. This comprises 

l"\lutoW""E- ,.,.~MS 
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and both satellites and satellite earth stations. 

About 90 per cent of the total aarket in all of 

these products is provided by 27 coapanies, aost of 

the• aultinationals with interests in a diverse 

nuaber of countries. 

Of these, nine groups are based in the US, one in 

Canada, 13 in Western Europe, and live ~n Japan. 

Apart fro• the big switch producers •entioned above, 

the •ost i•portant groups are 18", the A•erican 

co•puter producer which also has extensive 

teleco••unications interests, Motorola of the us, 

which has teco•e one of the aost i•portant suppliers 

of •obile equipment, Nokia of Finland, which is 

I • • ,. , .. 
another big •obile coa•unications company,)A~d three 

~-. 

Japanese co•panies - Hitachi, loshiba and Fujitsu. 

STC, the UK group, has also established itself as 

one of the leading cable and transaiss1on coapan1es, 

and world leader in the develooing market of 

underwate~ cables. ln addition. Philips, the 

Netherlands-base~ qroup, is a ~trong player in 

Europe with its office systems. 

~ft<l"1'1 '(~~(&Of.IS ~ ~A Wtto.._ 
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~ not jus~ switching systeas, the two world aarket 

leaders are still unquestionably AT&T and Alcatel -

the latter having juaped to its present place in the 

world league by purchasing the telecoaaunications 

interests of ITT of the US in early 1986. lt is 

difficult to break out precisely the level of 

telecoaaunications activities in their production 

divisions, ecause both aake other equipaent -

Alcatel, for example, aakes check-outs for subway 

systess, and AT&T produces coaputers. But after allowing for 

this ancillary equipaent, AT&T's sales amount to around 

S13.6bn, and Alcatel's to S13bn. 

Hitachi cf Japan is the nex~ largest, with sales of S6.6bn, 

l :; . 
followed by Sieaens, the West German compar:t"y·, on S6.3bn .. and 

•. 

NEC of Japan on s;.8bn. Toshiba, the Japanese group, has sales 

of S3.4bn, just ahead of Ericsson of Sweden and Northern 

Telecom. the Canadian group. which both t1ave sales of about 

12.9bn. GPT is next with sal~s of 12bn. followed by Philips of 

the Neth~rlands. which nas sale~ ct about S1.7bn. Both GTE ot 

the US and Italtel of !ta!y have about 11bn of revenues. 

Motorola. which is one of the world's leading semiconductor 

GolftP,.,,1E-s , .......... ,. ..... " ,..,. ~ OF .44°""'" $ 2-• 'f ""' W .... ,_.,.. ,,.* ..... _...., ... •">. 01.- .. 1 ...... ''.·'" "';!"' .... . .. .,, 
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telecoaaunications, although it has concentrated on radio and 

aobile technology rather than public switchinq. 

Given the enthusiasa with which coapanies have 

pursued this aarket in recent years, it is 

surprising that profits are not 11Uch higher than 

they are at present. Alcatel, for exaaple, aade a return of 

only 3.1 per cent on sales last year, with net profits of 

$400a. Alcatel's excuse was that it had considerable 

reorganisation costs to absorb after the acquisition of the 

ITT activities. Siailarly, AT&T, which is also going through a 

restructuring phase, actually lost aoney last year, declaring 

net !oses of $1.7bn on total sales of S35bn, after a big write 

down for modernistion. 

I:/: 
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Restructuring. 

The aain reason for depressed profits at present 

lies in the bout of restructuring that is now 

swe~~ing through the industry. This is leading to 

costly write-offs, plant closures and disruptions 

as new enterprises are formed or old ones merged. 

!t is also forcing •an) coapanies into a costly 

~ffort to break into new markets. 

One factor pushing the industry toward~ greater 
I·.:· . 
. :t . 
• .. 

concentration of resources has been the esdalating 

cost of research and development. In the last 

decade or so, telecommunications has become one of 

the industries aost deeply affected by the 

revolution in microelectronics and data 

processing. It has moved from the mechanical age 

to the era of electronics, and with this shift has 

come a big escalation in the casts of research to 

.· 



keep uo with the constant evolution cf this new 

technology. As net~~rks are digitised, switching 

systems are becoming highly dependent or. software. 

p 
This means that products are c ~ing raf-dly and 

that life cycles are shortening dramatically. 

Consequently the cost of revisions and changes is 

•ounting al 1 the. ti•e. 

Coinciding with this shift to a software-based 

industr:· is the beginni.ng of work on the next 

generation of switches. Most research work at 

present is being directed ~owards a revoluti.onary 

syste• of using light to conduct messages within 

the switching system, an idea which is also being 

examined by the computer and semiconductor, .. , ... ...... 
... 

industries. Costs of developing this technology 

are being estimated in the range of S2bn, against 

the S1bn or so which most companies spent on the 

move into digital switching. This i~ further 

argument for manufactu~ers to try and offset their 

co5t~ against larger markets. 

These pressures have coincided with the wave of 

deregulation and internationalisation of aarket5 



in such a way that it has been auch easier tnan in 

the past for companies to cross boundaries and 

reach agreement with foreign groups. 

Traditionally, these sort of transactions have 

been difficult within the developed industrial 

countries because telecoaaunications •anufacturers 

have been regard.ed as national industrial 

chaapions that needed to be protected by 

Govern•ent policies. This •ode of thinking has not 

disappeared, but it is crumbling, and has led to 

several significant deals and mark)!t changes. 

These include: 

* Northern Telecom, the Canadian group, has 

managed to enter the US market and build ~.Etrong 
I •• 

. ·.·· 
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position in the digital exchange sector. 

* Alcatel's purchase of lTT's 

telecommunications activities in Europe allowed it 

to expand out of France into Germany, Spain and 

other Eurooean markets. 

* Er1c~son's p~rchase of CGCT in F~ance, along 

with its move into the UK, where it now has about 

one-third of the market, has allowed it to become 



a major Europe-wide suoolier. 5~ 

• The merger of the telecommunications 

activities of Plessey and GEC has allowed 

rationalisation of aanutacturing in the UK with 

the formation of GPT. 

* The proposed aerger of GPT with Sieaens of 

West 6eraany co~ld create the third largest 

telecoaaunications aanufacturer in the wo~ld. 

* Northern Telecom has established a foothold in 

Europe with a share of 28 per cent in STC of the UK. 

* AT&T has moved into Western Europe through a 

collaboration agreement with Philips and a deal to 

develop ma~ufacturing 
-c. 

in Italy in painership with 

ltaltel, the leading Italian switch p~odu9e~. 
I •• 

. ·1 • 

... 
* AT&T has also concluded an agreement '.to absorb 

GTE in the US over a period of ~everal years. 

* The Europeans have begun to move into the US. 

Ericsson has established a strong position in m~bile 

switching, while Siemens has begun to sell its 

publ1~ switches, and GPT has control of 

Stromberg-Carlson, a Florida-based producer. 

* Motorol• h•s moved strongly into Western Europe 

'",. 



with its mobile communications manufacturing 

operations. 

This ~ .... ave of amalgamations may be fol lowed by a 

period of conslidat1on. Companies will need time to 

adapt themselves to multinational operations. 

Nevertheless, some industrialists argue that there 

will have to be ~till more mergers over the next 

decade to create companies with sufficient size to 

weather the economic conditions created by new 

switching technology. Producers will need to be abie 

to market to a much larger number of telephone 

companies to spread their costs. it is argued, 1n 

the way that is common today in the computer 

injustry. The industry could well slim do~n.to 
, .... 
. ' . 
.. • 

at'ound half a dozen world class playet's, s·imilaI' in 

structure to the mainframe computer sectoI' following 

the flood of met'get's that has engulfed it over the 

last decade . 
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Manufactu~1ng in Developing Countries. 

The current round of restructuring in the 

indust~ialised ccu~tr1es may b~ followed over tne 

next few y~ars hy renewed attention to 

telecommunications in the developing world. ln the 

~ ~ ""'tU.6 1 '2"~ '' fl 0 lU>CAftr .,-"'*'-TIC '-'Mtllf:.. 
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manufacturing companies have concentrated their 

attention on their domestic markets and the 

possibilities of expanding elsewhere in the 

liberalising markets of the US and Western Europe. 

"ost of the new technology they were developing 

was also ai•ed initially at these countries. With 

the new technology established, however, and the 

initial reorganisation wave co•plete, companies 

are beginning to turn their attention towards 

develcpinQ countries. 

The potential in these developing markets is 

enormous. Five years ago, tor example, the number 

o! telephones per 100 inhabitants was estimated at 

just less ttian 70 in North America and a1J6'.?~:t 40 ·.· 

in Western Eurooe. But in Central and South 

America, the figure stood at only 7, and in Africa 

at less than 2. The problems in selling in these 

m~r~e~s are we!l known, ranging from foreign 

currency !;hortaqP~ and payments prob 1 ems, to 

shortages of skilled resources and restrictive 

attitudes to foreign investment. 



by a mixture of indiqenous development and 

co-operation in the most technology-intensive area 

of large public switches. In South Korea, for 

example, Samsung, the large industrial 

conglomerate, has an agreement with Alcatel 

<inherited fro• the days beto~e the French group 

took over ITT's telephone operations> to make 

large switches in the country. But at the same 

time, South Korean industry has expanded rapidly 

into telephone handset manufacturing, ~1ere it has 

--estab! ished a strong niche pof.sition in expert 

markets as well as at home. 

Alcatel is also present in Taiwan! where its 

System 12 digital switch is again made un~~~ 
·.· 

licence. Taiwan is another. country which has 

developed its telecommunications manufacturing 1n 

other areas, becoming in the process one of the 

world's largest exporters o! this equipment. 

In addition, Mexico has developed manufacturing 

on the basis of the Alcatel Sy~lem 12,technology. 

The group's lndetel plant, in which Alcatel has a 
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' .,.,· 

·:.~iHil~;j~iil!:. 

, .•• " •• 1. "":'. 

. -

. ~ 

~ .J 
'• ,·~ 

,. 



shareholdings, also makes transmission equipment. 

In Turkey, the Teletas group, 40 pe~ cent owned by 

Alcatel, makes System 12 along with a variety of 

telexes, handsets and aultiplexers. 

Alcatel's other •ain link with the developing 

world is in India, ""1ere the coapany's E10 digital 

switch is made under licence. Atte•pts to develop 

further contacts through an additional deal, 

however, have recently run into problems, 

highlighting the issue of the dependence o! 

countries like India on foreign technoloqy. local 

industrialists have claimed that they could 

develop and market a switch more cheaply than what 

Alcatel has on offer, and the Government 
J .: 
J. s . .... 
• .. 

currently considering this proposed alternative. 

Whichever way the decision goes, it is clearly important to 

the country's future, because the ambitious plans to develop 

the telephone infrastructure depend upon effective switching 

technology. And if local industry is developed successfully, 

there are healthy prospects of expor~s. 

Siemens is another company with a strong position 
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its eKp~nsion in recent years on North .-taerica. The 

coapany has a plant in Indonesia, where it is 

currently involved in an aabitious expansion 

progra••e for the local telephone syste•. Sieaens is 

also well-entrenched in South Africa, where it 

installed one of the first digital networks in the world, and 

has links with South Aaerica. The coapany has sold its EWSD 

digital switch in well over 20 countries throughout the world, 

including Argentina, Brazil, Chil~, China, Coloabia, Libya, 

Oman, Paraguay and Taiwan. 

Ericsson has also developed a large overseas 

tusiness, largely because the Swedish aarkct is too 

~mall to support a major manufacturing group. A 

great deal of this growth has been throug~}ioreign .. ' .: . 

manufacturing plants to provide eaployaent, or joint 

ventures ~nd licencing agreeaents. lt has 

establi~hed a particularly strong postion in Central and South 

America. where it n~s a total of 9,000 employees and links 

•,1it~1 Mei;ico. Bra:il ;md Columbia; overall, 11. has pC"oduction 

fac1l1t1es in 3S countries. 

Ericsson has its largest Latin Aaerican operation in 

... ~ "". ,,,,.,.. ... ...,, ....... ,.. 



cent share of the public telephone exchanqe aarket. The group 

is the aajority shareholder in this business, which is quoted 

on the local stock exchange. In Brazil, Ericsson claias about 

3S per cent of the •arket through its local factories in 

"anaos and San Paulo, which also export elsewhere in Latin 

America. Its aain co•petitors are NEC of Japan and S1eaens, 

which both have around 30 per cent, and Alcatel with 10 per 

cent. 

The group makes a variety of equipaent in Brazil, including 

~ 4comofJ, :r 
switches and telephone terminals~ ~ aanufactures cable, 

which it also produces in Argentina and Coluabia. 

In Africa, Ericsson's only facility is in Algiers, but the 

company is better represented throughout the "iddle and Far 

,, .•. -
East. ln Malaysia, where it has its own P~P.duction plant, it 

-· 

it has about 40 per cent of the market in competition with 

NEC, which has the rest. In India it has a licenc1ng operation 

to make telephone handsets, while in South Korea it has a 

joint venture manufactu~1ng plant - Otelto - with about 1~ per 

cent of the ma~ket. Alcatel has 34 per cent and AT&T of the US 

2b per cent. 

Ericsson also has plants in New Zealand and Australia -

."' 



Wll~l-~ .&.'-: r"l•"\L C:..'-1.a•·~~ ~.,.- .. ,.·---- _ .... _ --- ··- -

setting up a facility in China to •ake its large off ice 

telephone exchange. 

The Eurooean co•panies have a lead over producers fro• 

other countries because they have been active overseas for 

longer. AT&T was confined to the US aarket under the teras of 

the breakup of the industry which allowed ITT to operate 

overseas; hence AT&T ls only just beginning to break out 

overseas in the wake of deregulation. Japanese coapan1es, 

however, have been advancing fast in the Pacific region and 

South Aaerica. NEC has been the aost aggressive, establishing 

a strong position in several of the smaller markets, and 

auscling into the larger ones like Brazil alongside the 
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Co•ponent suppliRs. 

Unlike basic industries such as steel, or 

inter•ediate technology sector5 like motor 

co•ponents, telecom•unications equipment 

•anufacturing is becoming an increasingly high 

technology business. For this reason, it is not an 

industry which lends itself to outsourcing cf 
I.; 
... 
·-· 

co•ponents in areas of low-cost labour. Henc~ 

established manufacturers in the industrialised 

world are unlikely to invest very much in supplies 

of parts from developing countries on economic 

grounds alone. 

On the other hand, penetration of many of these 

markets is conditional on establishing production 

f acilitiefi, and often tied to aid packages to help 

..... ,:;1, 
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in establishing plants. Coapanles like Alcatel, 

for exa•ple, find it convenient that they have 

tentacles throughout Western Europe, because each 

of their national businesses can pursue sales 

opportunities overseas with the backing of aid 

fro• their local govern•ents. This process of 

tying orders to local production financed by aid 

is helping •anufacturers win orders, and 

developing countries to build up their 

•anufacturing base to so•e degree. But at the sa•e 

tiae there is an econoaic cost, because ~any of 

the plants are auch s•aller than producers would 

ideally like to install to achieve the most 

efficient scale. 
S· ;_: · .. 
. . . ... 

For this reason, so•e •an~facturers ar~ seeking 

ways of achieving economies of scale by developing 

inter-dependent plants in different countries. 

Ericsson, for example has been pursuing the idea 

of modular product development, so that each 

factory makes a unit that can be used in lhe local 

system, but which can also be exported to other 

plants for assembly into their networks. This 

•' .,.,. r • ,.,.,,~ ,. '•" 
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approach is ~asier with t~e new digital technology 

than in the past, because aodern switches are 

constantly being expanded, adapfted and refined. 
\../ 

But there could be a long ter• disdvantage for the 

country in which the coaponent units are •ade to 

the extent that this type of technology transfer 

would not give t~e• a base for establishing a 

SWlr"Gl-
full-scale ~· aanufacturing industry. 

In the seaiconductor area, however, there is 

now exceedingly buoyant trade in special 

integrated chips for the telecomaunications 

industry. This interchange involves the big 

industrialised countries - Japan above all, but 

also so~e of the newly industrialising nations of 

~ .. .. ·· 
the Far Easter - which ~ave the engineering 

facilities and human skills to develop ch1p 

manufacturing. 
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New technology. 

One teleco••unications issue which is of great 

concern for both the developed and the developing 

world is the relative i•portance of the switch 

•anufacturing sector in the neKt generation of 

equip•ent. Teleco••unications is now advancing so 

: .. 
fast that new niche aarkets are springing up every 

day, allowing smaller producers a role outside the 

ambit of the big switch manufacturers. Indeed, the 

J. :r. 
industry is beginning to aove towards the /! · 

structure of the computer business, with a 

decreasing nu•ber of established, traditional 

companies that are capable of bringing the capital 

to bear for the big mas~-market infrast~ucuture 

projects, and a large number of smaller producers 

developing specialist products. :some of these 

newer technologies may provide ~n opening for 

·::. ·; ,"' .. 
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The problea tor developing countries is that 

•any of these products are aixtures of hardware 

and software •. So•e of the• are highly technical, 

and •ost de•and a fairly high level of available 

skills in electronics engineering. It will 

therefore take ti•e to build up the expertise 

necessary to exploit these areas, although so•e 

countries such as India, which produce significant 

nu•bers of electronics experts, have the 

foundations f'3r launching development programmes. 

Aaong these developing product lines are: 

"ultiplexers. "ultiplexers are units which fit to the end 

I :~·. 

of telephone 1 ines, controlling the ti.· a ff i.C::- ·over the lines in 

a way that allows the capacity to be used to the optimum 

degree. They are capable, for example, of judging traffic so 

that a line that has been used for voice conversations during 

the day can be convert~d to data transmissions during the 

evening. 

There is one school of thought in the industry 

which argues that devices such as •ultiplexers 
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•arket, because they allow intelligence in the 

telphone network to be located close to the end 

user. In other words, users - particularly large 

businesses - can thereby exert •ore control over 

their telecoa•unications operations and 

expenditure. Specialists in this technology 

include STC, the UK group which dropped out of the 

new generation of switch •anufacturing in the 

early 1980s, but which has since become a pioneer 

in multiplex techniques. AT&T in the US is also a 

leading manufacturer, but there are several other 

s•aller American manufacturers as well. 

I:~·. 

ISON. The most vaunted new ~~chnology i~-.... 

Integrated Systems Digital Networks, a switching 

device which allows the public telephone network 

to treat voice and data traffic without 

distinction. Data networks tend today to be 

separate from voice systems, and where they are 

not, data transmission requires elaborate 

convers1on techniques. ISON would allow the same 

.. -~·. ' 
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It is still not clear •..ihether ISON wi 11 make 

the impact whLch has been predicted for it, 

because installation of the systems will be highly 

expensive. "oreover, many large businesses have 

already •ade the investment in syste•s to handle 

both their voice and data traffic. But this is a 

technology which would help the public telephone 

operators to retain control of their syste•s, and is 

therefore being promoted by them. 

VANS. Value Added Network Services are 

characteristic of the trend towards new 

telecommunications products which depend on software 

,. -· 
as much as hardware. Vans are essentially·~· 

information services carried over the telephone 

system, helping customers with advice, or giving 

them data cf various ~inds. They require 

sophisticated computers and switches to handle the 

transm1ss1on of the information, and this is often 

provided through private lines leased from the 

-k,ftpho~ 
t.s-l ~~e companies. 

, '~·" 
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launched up to now is Electronic Oata Interchange 

CEO!), a method used by some big companies to order 

products, and then invoice them electronically. 

Under these systems, no paper changes 1.~nds. Orders 

are •ade out on a coaputer screen and then 

despatched using special coding devices to the 

'("llf:f ~ 
supplier over the telphone wires.~ i4' received by 

another co•puter and can then be processed on 

another computer screen. Later, the supplier can 

despatch ;"'bilU using the same electronic process in 

reverse. 

EDI has required an enormous amount of work to 

Ol'ZIAlh-J'lU 
set up because it r..eq_!..!j :us the use of standard 

l ;_:. 
· .. 

systems between different companies. Ot"dering and 

billing formats have to be put in a common langu~ge 

for the compHters to deal with them. But the 

advantages in terms of t"educed paper work, greater 

accuracy and lower costs - electronic messages cost 

a fraction of a letter and stamp - are such that the 

technology i~ beginning to take off. So far, the 

main growth has been in national markets, with the 

......... , ........... , ..... ,.. ... ,,: 
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the deregulated telecommun1cal1ons environ•ent. But 

the approach is steadily beeing adopted more widely, 

and EDI is beginning to be used intern~~ionally. As 

it beco•es •ore co•mon between multinationals, it is 

one technique which is likely to aake an i•pact on 

the developing world. 

"obile Co••unications. Telephones that can be 

carried around with subscribers. whether in their 

car or on their person. have been dreamt about tor 

decades. But they are now becoming a real~ty for 

more and more people, establishing the area of 

mobile communications as the most exciting field for 

I· ;: . 
·; -

telecoaaunications development in the last!zdecade of 

this centut"y. 

The aobile sector depends upon radio technology 

which is usually blended into the wired telephone 

network in some way. It has come of age mainly 

because of developments in semiconducto~ technology 

which allow increasing sophistication in the way 

that signals are handled. The reduction in size and 



enabled manufacturers to shrink products and make 

them genuinely portable. 

The industry is still developing fast and new 

approaches to mobility being adopted. But several 

sectors have already established the•selves. These 

include: 

* Radio paging, which allows subscribers to carry 

a small device that makes an audible signal when 

someone is trying to contact them. Used initially in 

small enclosed environments such as hospitals and 

building sites, radio paging has since been expanded 

to cover regional areas and countries. Even broader 

coverage is being developed, such as a 

system. 

Euc-ope-wide 

l ·~· · .. .. ~ .. . .. 

* Radio telephones, used by taxis, the police and 

large fleet organisations, have been around for many 

years. But the latest technology allows the limited 

number of channel~ released for radio telephone use 

to be much more efficiently used and re-used. This 

is leading to a b1g expansion of these systems. 

*'Cellular mobile telephones. The big explosion 

., 
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-ro 
advances in technology have made it possibleLbring 

together radio and fixed link telephone technology 

in an affordable manner. Cellular phones work by 

dividing areas into cells. Within these cells, 

people can make and receive calls carried over a 

radio link to the centre of the local cell, '-!here 

the signals are linked into the nor•al telephone 

system. The syste• is capable of carrying a large 

number of subscribers with a relatively limited 

radio wave spectrum because each cell can use the 

same wavelengths, which are tailored so that they do 

not interfere with each other. 

This process depends upon computers which are 

f· ~:: 

powerful enough to track the car-born hand5ets 

wherever they are, so that calls can be linked 

through to them. The system then has to be capable 

of handing over the ra~io signals from one cell to 

another if the car driver passes between cells. 

Introduced initially in populous areas to be used 

by businessmen, cellula~ mobile telephone systems 

have been one of the fastest 9rowth industries 

. ·• ..... ·: , , .. '"~· :'"". 
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fro• senior directors to salesmen in aany companies, 

and in soae •arkets subscriber lists are doubling 

every year. Expansion is being boosted by the 

falling price of joining the syste• - handsets have 

dropped to as low as S200 a unit for so•e aodels in 

the US, a fifth of the price five years ago. 

Growth can be judged by the fact that aore than 

60 countries have now installed cellular systeas, 

while only five years ago •obile telephony was an 

infant product struggling to establish itself in 

three •ain markets in the US, Scandinavia and Britain. Today 

there are about 4m handsets in use around the world, and it 1s 

estimated that a furtheJ2• will be sold in 1989. 

f· ;1 ·. 
~ . 

Cellular technology has created aarkets!~or three 

main kinds of products - special switches for 

connecting into the public telephone network, base 

stations and transmitters which send the signals to 

and from the handsets, and the handsets themselves. 

Up to now, the mar~c~ for the infrastructure 

equipment has larg~ly been grasped by a handful of 

companies, including Ericsson, Motorola and AT&T. 

.. .... 
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producers, including Panasonic and NEC fro• Japan, 

Nokia froa Finland <which claias to be world leaderJ 

and "otorola. 

The industry is in such a state of flux, however, 

that a nuaber of new producers are throwing their 

hats into the ring to becoae involved in the next 

phase of the cellular revolution, when digital 

systeas are introduced. The idea behind digital 

technology is that it will give auch greater 

capacity to cellular syste•s - the present analogue 

network~ are due to begin running out ot space 1n 

about two years' time in densely populated areas. 

Digital will also provide the opportunity for new 

I· .• · ·-· -
co-operative ventures, such as the decision:- of 

Western European telephone administrations to opt 

for a pan-European network that ~;ill al low the sa111e 

aobile phones to be used throughout the region. 

In developing countries struggling to establish a 

basic telephone service, cellulac telephony may seem 

like an expensive diversion. But the technology can 

have some significance in rural areas, where large 

'·' . ''. ··~;~ .. :~: , ·:r ::";~··· ~ 
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soae cases, this can be a viable alternative to 

investaent in a fully-wired syste•, relatively quick 

to install and aaintain. Few countries, on the other 

hand, could justify aanufacturing such equipaent. 

"eanwhile, •obile telephones are set to aove into 

other new fields as well. These are techniques which 

are siailar to the car phone systea, but which would 

either be cheaper, or aore adapted to genuine aass 

aarkets because of the greater capacity. The first 

of this new Qeneration of technologies is being 

launched in 1989 in the UK. Known as telepoint, it 

will allow users to aake outgoing calls from 

selected places but not receive the•. 

l ·~· 

The idea of telepoint is to create cert.tin points 

in open, public places, where people can make calls 

with extremely light pocket phones that transmit 

over a distance o! about 200 metres to a black box 

in a wall. The phones could be employed, for 

example, in railway stations, or certain stores and 

petrol forecourts. As in cellular phones, the 

signals will be carried over a radio link and then 

......... ' 
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be to a registered ho•e telephone nuaber. 

Even before telepoint has started, however, 

Governaents and technologists are talking about a 

aore flexible for• of personal coaaunications which 

could bring portable telephones within the reach of 

anyone who wants one. By selecting very high 

frequencies for the proposed systea, engineers 

believe that they can aake very large quantities of 

capacity available to the public. It will also be 

possible to put cells very close together so that 

callers can make - and probably receive - calls 

wherev£r they are. A great deal ot work still has to 

be done on semiconductor and radio technology to 

.I- :f: 
•ake such a system viable, tut there is soire 

confidence that it will be practicable by the end of 

the century. 



Prospects. 

The pro~pects for telecoaaunications manufacturing over the 

•ediu• ter• is for aore of the change that has begun to sweep 

through the industry in the last decade or so. This will 

probably aean further consolidation in soae parts of the 

industry, particularly the traditional business of switch 

production, where there will be a continuing need to achieve 

aore effective econoaies of scale. 

At the same tiee, this area of the industry is likely to 

see a slackening of activity from growth rates of over 7 per 

cent at present to about 4 per cent up to 1995. Producers are 

currently enjoying the peak of the replacement cycle as 

I:;. 

telephone operating companies modernise tn~ir networks, but 

the most urgent part of this work may be completed in large 

areas of the developed industrial world by the early 1990s. ln 

the final five years of this century, however, spending is 

likely to pick up to around 8 per cent a ye~: again as 

investment accelerates in new data services, ISON and the 

eKpansion of the mobile telephone industry ~~rldw1de. 

A further question mark could be raised by a general 



back into recession induced by high interest rates. lndeed, it 

is notable that the fast-developing cellular •obile industry 

has never had to cope with a downturn in econoaic activity -

it has expanded in a period of general econoaic growth when 

businesses have been willing to invest in new ideas for 

sustaining their aarket share. 

The teleco••unications industry, however, ought to be able 

to weather any general econo•ic proble•s better than •ost. 

Telephone operating coapanies are highly cash generative, 

typically earning good returns on sales. ln the 1980s they 

have been regularly enjoying growth rates of 8 to 10 per cent 

a year in call volu•es, a level of activity that has given 

the• reserves that should enable them to maintain a steady 

I·:/: 
rate of investaent. . .. 

• .. 

The burst of new technology that has engulfed the industry 

in recent years is also going to open up fresh markets. With 

the real cost of a great deal of equipment declining, and 

likely to continue in a downward direction because ct 

improvements in sem'conductor technolo~y, more sophisticated 

products are coming into the range of a greater number ot 

people. Small busi~esses should be helped by the advent of 

" . '~.. ,. . '. .. . ",, 
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elaborate data links as well as voice co•aunications, while 

the general public will be able to afford aobile telephones 

with the introduction of pocket handsets. 

One of the aajor questions for the industry will 

be how effectively developing countries aanage to 

increase their spending on telecoaaunications. "any 

of these nations have aabitious plans to install new systems. 

But it is not clear whether they will be able to find the 

finance to meet their targets, or the degree to which they 

will be able to encourage investment in doaestic industry. 

What is clear is that actual and latent demand for 

telephones will not be met over the imaediate future. Large 

parts of the world have only a minimal telephone 

I· II 
infrastructure at present, and to construc~'an adequate system 

1. I 

would probably require tripling expenditure in the lesser 

developed countries. Given the importance of 

telecommunications in economic development, this shortfall may 

well become a focus of attention in the next few years. 
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World Outlook and Forecast 

Top 20 telecommunications equipment exporting countries 
. 1987 

Rank I Country I Value % of top 

I US$ millions 20 countries 

1. I Japan I 2.948.5 29.7 
I I I 2. West Gcnnany 1,114.5 I 11.2 

3. United States 964.5 9.7 

I 4. I Sweden 851.1 8.6 
I 

I· I i 5. Canada 543.5 5.5 
I 

6. I France 
I 

487.4 i 4.9 

7. i South Korea 
! 

459.5 ! 4.6 

8. Belgium 411.3 4.1 

! 9. I Tziwan I 398.3 I 4.0 

10. United Kingdom 350.9 I 3.5 
I 

I 11. I Hong Kong 263.6 2.7 
I 

I 12. Netherlands 2JQ.~·- 2.1 

13. · Finland 209:8· 2.1 

1.:. Italy 198.6 2.0 

15. I Singapore 129.0 1.3 

16. Switzerland 122.9 ~ 1.2 

17. Norway 87.7 0.9 

18. I Denmark 71.5 0.7 

19. l Austria 58.2 0.6 

20. I Spain 50.6 0.5 
I 

Tctal 9,932.0 100.0 

Source: Govcmmcnl sutistics 
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remarkable 

middle of the 1960s. 

Costumers premis equipment 

development o U.S. imports. 

13 

ratios 

plays a dominant 
far the largest 

import pro ct category and ive of the major import products 

that telephone sets, definit belong to CPE Table ~>. Assumin 

answering 

least two third 

hines and facs·m· e belong to line equipment, 

U.S. im?orts of line equipment consisted of 

.. 

Table 4: Key U.S. import product categories Cmillion dollars> 

Category 1986 

... Telephone sets 963 . . 
2. Telephone answering mac~ines 278 

3. Card less Telephones 229 

4. Cellular telephones 104 
,,, .... 

s. Facsimile :·:· 212 ... 
6 .• Telepho:1e ::witching apparatus 408 

7. Radio apparatus I parts 567 

8. Telephonic apparatus 253 

9. Transceivers 212 

1. - 5. CPE 1 78b 

of U.S. 

in 1966, liberalized 
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Bulgaria 
Libya 
Malaysia 
Philippines 
Ramania 
Viccnam 
Thailand 
Kuwait 
lrdand 
Peru 
Chi!.: 
Kenya 
Q:wr 
Puerto Rico 
Ecuador 
Costa Rica 
Zimbabwe 
Cuba 
Ni:eria 
Morocco 
Ivory Coast 
Tunisia 
Bahrain 
P.uuma 
Lebanon 
Dominican Republic 
Tarwnia 
Nicaragua 
Bolivia 
Cypus 
El Salvador 
Jordan 
Guaicmala 
Virgin Islands (US) 
Af:hanisun 
E&hiopia 
Zambia 
Bahamas 
Reunion 
Uruguay 
Jamaica 
Paraguay 
Ugwa 
Sudan 
Ghana 
.Mozambique 
Burma 
Luxembourg 
S:i Lanka 
Namibia 
Yemen Nonh 
Cameroon 
Senegal 

World Outlook and Forecast -
Telecommunications equipment expenditure by 

lesser developed countries 1986 
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108.90 
106.10 
99.IO 
91.00 
91.90 
19.10 
a.90 
IO.IO 
74.70 
71.80 
S9.40 
S8.IO 
suo 
SJ.10 
48.10 
42.30 
41.70 
37.30 
37.00 
34.70 
33.90 
30.20 
30.10 
27.llJ 
27.00 
2S.20 
21.90 
21.30 
20.90 
17.90 
17.90 
17.80 
15.llJ 
ISAO 
14.80 
14.60 
13.20 
12.80 
12.10 
12.00 
11.90 
11.80 
II.SO 
I 1.20 
10.80 
10.30 
10.10 
9.90 
9.50 
9.00 
8.90 
8.00 
7.90 

i 

~ -
~ ., 
cd . ! 

: i 

q 
~-

d 
~ 
' a . ?,t 

.·. 

'4 
... 
~ 

~ 
'I 

~ . 
·-' 
~ 



Source: Telecommunications llcscarc:h Ccncr-: Ind GovGT.rncn& sw.iscic:s 
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