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ABSTRACT

DIVERSIFIED FINANCING AND TELECOMMUNICATIONS

DEVELOPMENT IN CHINA: ITS IMPLICATIONS IN

COMPETITION, DEMAND, AND TECHNOLOGY

BY

Lin Sun

Telecommunications is a capital-intensive and

technology-driven industry.<:Capital and technologi)are also

the most critical obstacles to industry growth in developing
   

countries. \gndeiinvestmentidelays the devel t of the
M

communications infrastructure and undermines the potential
 

benefits of telecommunications services.

The dissertation uses China as a case study to examine

the effects of diversifiegflfinancing on industry growth.
  

Four relationships are investigateda<financing and growth}

(financing and competitioh;<financing and demand; and

(:financing and technology transfeQ. Strong correlations were

resulted between financing and growth index variables:

revenue, switching capacity, and number of telephone sets.

The study also found that<diversified financin§>has not

only effectively alleviateg_inyestment constraints, but also
   

 

created_newmmarket dynamics, including(decentralization in
 



production and technology transfer, by encouraging sector

competition, stimulating demand, and accelerating

technological advancements. The study concluded that

diversified financing made significant contributions to the

growth of Chinese telecommunications during the 19808 and

will likely continue as an effective investment alternative.

China’s experience also provides a unique perspective

for research on industry financing in developing countries,

as many are suffering from severe investment constraints.

Finally, by constructing two forecasting models, the study

concluded that Mmgibg is essential £95  

 
sustained growth of China's telecommunications inwthe 19905.
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CHAPTER 1

INTRODUCTION

Systematic research on telecommunications in developing

countries began in the late 19608, and it soon showed great

importance and urgency. Since the 19703, two concurrent
 

movements have emerged in some developing countries,

especially in Southeast Asia and Latin America. Eigst,

newly industrializeducountries (MICs) have achieved

substantial economic and social developments, thus changing

the geopolitical dichotomy of international trade and

commerce- <SE§§§9. teshnelegxn93gflgeggse_a_£nndamental_fnrce

fgrflghange, altering the international technology market

frgm_gng:way exploitation to active_§eeking_and

infrastructure development. Although stagnation is not
  
 

uncommon in many parts of the world, more countries realize

that telecommunications notfignly improves social integrity
 
 
 

__..._..._.and domesti.s_2£9_9\1_92.i_rifc_m_29.991229 faCilitates

participation_in”internatignelmcommunicationuinla more
—a‘-\-‘-—-.4¢I.-Pfl

“fl
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cgmpetitiye_and_cpenfiglgbal marketplace.‘

These emerging trends are gradually but steadily

changing the landscape of telecommunications in the world.

The principles_andnpracticesaestablished during_the_Qleni§l

ewmieklybeceming ebselete. andWW

policies mus; be sought. The<§pre cooperative and

interdependent telecommunications marke§>provides new
 

98P°rtunitiesmf9rsrowth- Tne_ggegs£§9 markets_2£22ige_new
...—“M .. ....

“...—....-.n».v

  

um.—

-~—-_._—__ ...—-1 ......— --~ -— ..__

esgessgpities for develesies-9992Eriesmt9mgequire technical

 exPerti§9r”SdY999¢Q_P¥9ductsi.andminveetmenfiimyhile they

hAYe much_toweffer,usuchflaslinexpensivenlaborL reeeurces,

and—desirablgfigggeumers.//Some are even becoming aggressive

competitors of advanced countries in many technological and

service arenas,’

The changing environment also challenges the research

community.//New perspectives and methods need to be

developed and applied, such as the roles of telephony in

economic development and social change; relationships

between telecommunications and other economic sectors;

demand and pricing for public good; industry financing;

technology transfer and management// Research on

 

‘ The term "developing countries" is often used loosely

to include many countries that are very different in a wide

political and economic spectrum. To avoid gross

generalization, this study makes distinction of "developing

countries" between "less developed countries" and "newly

industrialized countries" (NICs). The distinction is

essentially based on the economic development levels, not

political ideology or social systems.
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telecommunications in developing countries has exhibited

more difficulties and ambiguities than that in developed

countries, for the industry's complex dimensions and dynamic

functions compounded with limited understanding of the

country in question. _§eneralizatigngpftennfails_to provide
-.-._..__.... _

figurate insmflmEIJiehle_..ggidanee-.sinee_eaqh_country._is
  

upigueflinmitsuo n equtext, development and policy.

Nonetheless, the increasing magnitude of research strongly

contends that telecommunications in developing countries

must be studied thoroughly so that it contributes to the

world telecommunications development.’

The People's Republic of China (China hereafter)

presents an interesting case in this rapidly changing

context.

<3)<Telecommunications development is a formidable

undertaking in China, a country with a huge population and

tremendous demand for communication.) There are about 75

percent of 1.1 billion people living in the vast rural

areas, whereas cities and coastal regions consuming more

than 70 percent of telecommunications services. The breadth

of prgyiding_telecgmmgnigations services far exceeds agy
 

other developing_conntryl "In spite of these incredible
... 1..... -...-..—l-'” a

 

2 Pitroda (1976) provides a comprehensive overview on

telecommunications in developing countries, including

regional distribution of telephone growth, demand,

organization, policy and technological status, although some

of his conclusions may be outdated by the rapid growth in

recent years.
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difficulties,/éhina seems firmly committed to the goal that

by 2000, its telecommunications capability and business

volume will have grown by threefold from 1980.yNeedless to .

say, the goal entails many difficulties, but is not I

impossible. Tg_win the_campaign,#indu§try financing_mgst~be

thproughly addressed and vieble salutions sought.

2) China has recognized that telecommunications is a

  

fundamental driving force for its ambitious economic goals.

Telecommunicatiegemis a topflgovernment priority and
 
   

exhibited strong growth during the 1980s, especially in

production, switching and transmission capacity, telephone

sets, and basic services, despite a still small base in

absolute terms. The government commitmentflto
- — kw- 

  

flu.“ ..~._—._._.___._.4._ .1

telecommunications development and mobilizing the market to

..- -9-

increase financing has been_pivqtal f9:continuingflgrnwth°
_’”_~___fl’g,_el_.ml_

It has also encouraged competition and stimulated demand.

These consequences must be studied in the context of policy

making to maximize industry growth and its economic

contribution.

3)TWmd
by adverieed

technologies. China has successfully_mede technolegy, “
\*_fl_____~,_,.

transfer a leverage to develop its own infrastructure,

“em-MM

 

instead of becomingman exploited market for foreign
-. gflwflee_111. __  

prcduct§L_a§_gitnesseg§infigpme developing countries.

 

3 In a recent article, Yang Taifang, the Minister of

Posts & Telecommunications, expresses strong confidence in

achieving the goal by 2000 (Yang, 1991).



 
 

 

5

Technology transfer in China is also executed as an
_______.._..._,__ ...__ _ _______._...—.— —u --—-

‘________.- -'

_ .._-. —--

investment source_ang_ecqn1s1t1on_of_techn1aa11§xngztise_gnd

mana ement. The in acts of communications technolo ies are
,TIJIMIWIV/V P 9

becoming more important for growth as new standards and

applications have accelerated since‘thew1980smewmmn»~
(4- “'7‘

(A

 

   

 

...—...

 

Finally,iFhanges in China’ s telecommunicationsindustry

...—v.“

#’i

do not seem to embrace deregulation or privatization,

.despite the fact that it has become increasingly popular in I

1

some developing countries, particularly the NICs. _Although If!

I

deregulation/privatization can be an effective means for ‘/

-HM-wm—med,

J» ’ ’

increasing investmentfland competitiveness. the China Iii’filf

 

 

 
   

experience indicates there are other alternatives to

 

 

achieving this objective. For countries like China where\L:w

...—w—   

 

\ ___....—-—-——'-'—"'

the economic developmentisvery uneven and territorial \\

autonomy is traditionally strong, a state monopoly can
         

  

  

  

  

  

 

coexist with competitionespecially at local levels. This,
...-fl —

‘n— .———;- —-¢

    

however, does not suggest that a central regime is efficient

or tenacious; changes are inevitable, but the speed and
  

extent may be much more gradual, depending on the eco

development, political reform and influence by th

internationaltelecommunicationscommunit .
“mm Inn-I

v-w TV-w—Iw—‘Il-

 

r..____,.,_

From these perspectives, financing has been identified
m-——~—————.—_..__

"m
1“” “——

as the most critical factor for telecommun1cet19ne grogth in
...--u—e ..-..-" 

ghina.//This dissertation studies the forms of financing and

how they affect other variables such as competition, demand

/

and technological changes” Féntggl:g6;;rnmEBE:EEEEEEEB§ i

 

 



 

{
’3
k.

f

3,

N gum-Wm-..-wow».u"r _

6

n9_lgpger_capable of accommodating the growthlrate and

increasing demand, and centralized industry administration
 

 

has become less effective incontrolling local authorities

\

and markets.;géiversifiedf1nanc1ng erggdin the 1980s 1'

 

‘5 “r 77-. '7'" w" '1. F" J.n‘;_-\.I“'lfl‘.‘ NV!‘-

r‘ :1" '5' '

    

 

   
rwfth greatprom1ses inreliev1nginvestmentfi‘m

 

  
n economic and social development are yet to be fully

understood. Diversified financingflha§_fig§tgred
 

decentralization byallowing greater local autonomy in
4IW.

  

—--A;.-..._.,.~-

“.mmwwumay... .....).m

.... __-Lp fl.‘ 5“

roduction, technologyland_ser!ice. iversified financing
..-.

——-- -

w,am 1., w. “4...:Ha“ “Inn". - ' .v'v » ‘1‘"

“W” ’leerVm-tnwnrHoar-Mr“a" "-“ 1*:‘4-Mm»J11.- a.

about new market dyna ics suchascompet1tion and
a f’zfldi'm —n-.~ .1 4-“ , ....... ...-11.- (15.21:... ‘g‘h'fl‘w “ffigfi 4"”: '5', 1-p" ”""'-’71"YI“M“W.‘ :I;~ . ”4“...

technological change.

   
The changing market, in turn, has

)
also reinforced diversified financing./

 

It is hoped that this study will contribute to the

understanding of telecommunications industry in China: the

internal mechanisms of a relatively unknown market, industry

structure and policies, and the relationships of key

variables that have exerted significant and far-reaching

impacts onthe industry and its futureoourse. Last but not
.* .n'All-A

mum-“I’M hm-.ml.tM—‘t.fitru4\"~~J’~.#h'«~‘

since there are similar issugs‘andflproblems in other

 
 
 

   

 

least,
 

developing countriesL’aflstudyflon_thewpoligy and_practice of

diversified finaWLprgvidevaluableiins191thi
. r u . Wm”.

in seeking investment alternat1vjs. It is hoped that one

.
.
.
-
u
.

 

 
 

H Mr7Vfl‘h-‘unrr
*———.—.

 

‘country' s experience can become an asset for others in their

struggle to develop the telecommunications infrastructure.



CHAPTER 2

A REVIEW OF RESEARCH LITERATURE

Large-scale research on telecommunications in

developing countries was initiated by the International

Telecommunication Union (ITU) in the 19608, an era of many

former colonies seeking independence from Western countries.

The Specialized Autonomous Group No.5 (GAS-5), set up within

the CCITT, an executive branch of the ITU, conducted a

series of macroeconomic studies on telecommunications. The

GAS-5 studies established the basic research paradigm for

telecommunications in developing countries that has

continued till today (ITU, 1986).

The research has quickly expanded since the 19808. By

one account, more than 1,100 studies were reported by the

late 1980s (Hudson, 1988). The approaches have also

diversified, including correlation analysis, input/output

analysis, urban planning models, and cost-benefit analysis

(Wellenius, 1984a). While most_studies focus on the
     

 

economic aspects oftelecommunications,othrr“lated
_A—__‘--.-.~...—-.——_1 _ ______._..... _.— W

disciplines havealso been explored, suchas communication
_...---"""‘ _—.~~-- ~-~ «ml-I-hm

 

._ , .—
—-.—‘ "by-“mwfi‘f -—-

and_ _development (Schramm, 1964; Rogers,_1982), political
.-- ”UM-WWW
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economy (Jayaweera, 1986), sociology (Cherry, 1977), policy

and planning (Cleevely & Walsham, 1980), and technology

acquisition and utilization (Schweitzer, 1972; Stover, 1984;

Goulet, 1989; Pool, 1990). To make the voluminous

literature pertinent to the current subject, this chapter

intends to review the following content: roles of

telecommunications; investment; demand; and finally

technology transfer in developing countries.

2.1 Roles of Telecommunications

I/The roles of telecommunications are often undermined by

the industry's status quo in many developing countries. And

as testified by many researchers, the situation has barely

been improvedv/élhe Missing Link (the Maitland Report), the

first comprehensive survey of telecommunications in

developing countries, shows that mostcountries sufferfrom
..._ -———.—1 _ -_..__.— {- -—--»

N——.—.—.——-—

poor telephone service,lack of access,andunegual

\‘fl-H‘.._ .—-'—F_-"_—

 

distribution between urban andruralusers (ITU, 1984). ‘
...—..._.—_—~——_——. __._._.‘_ '_ .._...-__-_l____' ...

HW—ew—h-r”“‘*’ h-‘mfi—fi,

 

According to the Report, by the early 19805,/éga£1y_15

 ...-4‘..qu ww

percentflgf_§hewor1d'spopulation had a telephonefldgnsityiof

 

10orfewer for every100 peop1e; more than half the world
-“4--'-~.._...--—*

population had a density of one per 100 people! as in
  

 

‘ According to the principal author of the Maitland

Report, Donald Maitland (1986), the status of

telecommunications in many developing countries has not

improved significantly and should be given more attention by

the international community.
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contrast to about §9_PcIcent.penetration_in_developed

countries (1T9, 1984).5
 

 

The devastating conse ence of icati s

SXESSWLWCODQER devfielomen.t .

A positive relationship between the two has been confirmed

in numerous studies.

One common approach is to correlate telephongfldgnsity
 

to the gross national product (GNP) or the gross domestic

law-“—

product (GDP) per capita.‘5 Hardy (1980) in his cross-

 
 

sectional (37 developing countries and 15 developed

countries), time-series (1960-73) study, used GDP per capita

as aggregate index of economic development and telephones

per 100 people. A strong correlation is found between the

two variables in both developing and developed countries,

which confirms the findings in the GAS-5 studies. More

significantly, the Hardy study found the correlation in

selected developing countries is stronger than that in

 

5 It should be reminded that aggregate statistics do

not provide sufficient information on change in individual

countries, which, in many cases, represent the primary

telecommunications market in a particular region.

Furthermore, telecommunications has been one of the fastest

growing industries in many developing countries in recent

years; historical aggregate statistics, therefore, should be

read as a "time snapshot" rather than a reference to the

present situation.

6 The GDP excludes revenue from goods produced and

exchanged outside the domestic market, which usually

accounts for a small fraction in most developing countries,

thus GNP and GDP are often used interchangeably as an index

to national wealth in developing countries.
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developed countries, which seems to suggest that the lower a

country’s level of economic development, the greater the

potential contribution of its telecommunications. Another

interesting finding is that in developing countries,

residential telephones seem to contribute more to economic

development, as compared to business telephones. These

conclusions are important because they first systematically

explicated that telecommunications has much greater roles in

promoting a country's economic development, rather than a

mere outcome of the latter.

Later studies have confirmed the correlation

established in the Hardy study, indicating strong economic

and social benefits in developing countries.7 .A study on

telephone use in India (Kaul, 1981) found the benefits

telephone in rural India exceeds the cost of using it by the

scale of ten or higher to one.<:§n ITU-OECD case stud§>on

the Philippines found the enefits as 4 ' ' than

E§E_EQ§E_tn_tho—user~(Communications Studies and Planning

International Ltd., 1986). Telephone is pervasively used

for emergency calls, communication with other people and for

business. The study also found the regions where telephone

service is profitable (better use) have more modern

agriculture. Another case study on telecommunications and

 

7 For other cross-sectional and case studies on the

roles of telecommunications in developing countries, see

reviews in Jussawalla & Lamberton (1982); Hudson, et a1.

(1983); Hudson, 1984; Pierce & Jéquier (1983); Saunders, et

al., Parts II and III (1983); and ITU (1986).
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economic development in Egypt (Kamal, 1981) found that

telephone renders multiple benefits including money savings

between using telephone and other means of communication;

time savings in travel and meetings; and indirect benefits

such as emergency services. The benefits usually increase

when communication takes place over long distances.

//The economic and social benefits seem to increase

significantly when new telecommunications technologies are

adoptedv/'In India, Brazil and ruraifl§1g§§g_yggrslnnnnlation
 
  

is scattered across vast areas, satellites have become
 

 

effective communication vehicles for information,fl§gucation,
 
 

enterta1nm§gt as well as government participatigg_and
,.....--"'"”

 

 

business activities (Hudson, 1983; 1990). These studies

M

 

strongly indicate that overnment commitment to implementing
'EMM

new technologies and acquiring technical expertise to use

and maintain the system are the critical institutional
/

factor for success) The studies also show new technologies,
 

whenwproperly applied, reinforce social integration,

encourage new#app1icationsL_andwpromote_national_§ggggmy.

Benefits as cost savings are also confirmed by research

  

 

F“

on {Eigah A study by the Ministry of Posts &

Telecommunications (MPT), for example, found 75 percent of_____fi__,,.__.

business travel.QéglDelreplacedlbyhlong-distaneeflcaiTST-and\~#_flfl_fli#wfl,11

92 percent of intra-cit transport can be substitutedgby
  

telephoneflcommunigat1gns. More important, the study found

 

that telecommunications would yield higher returns if
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investment could achieve an optimal scale of 2.6 percent of

the total national investment, which is twice as high as the

current level (MPT, 1988). Another cost-benefit study

conducted recently in China found that about_§§ percent of
 

transportation can be replaced by communications means; thus
   
 

 

sayigg§_in_trag§portation can be as 13 times more thangthat
 

cg§t_in telecommunicat1ons (China Science & Technology
 
 

Association, 1991).

Although high correlations between telecommunications

and economy have been widely confirmed, two apparent

deficiencies should be noted.

First, the conclusion that telecommunications is the

cause of economic development cannot be readily justified in

most research. Significant mutual causation was found in

the Hardy study between telephony and economic development,

which may be the true reflection of the reality: not only do

adequate telephone systems promote economic activities, they

are also affected by the latter. In addition,

multicollinearity was also detected between variables (e.g.,

GDP per capita and energy consumption per capita) in the

study (Hardy, 1980). Similar ambiguity in causal

relationship is also found in other correlation studies

(Hudson, et al., 1983).

At least two approaches have been proposed to remedy

the ambiguity in causation. One is the use of ”lag-time"

intervals as first applied by Hardy. However, as warned by
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Hudson et al. (1983), the result may still be spurious since

time lag cannot preclude other variables at previous time

(t-l) that may be the cause for the present time (t).

The second approach is non-linear analysis. Gille

(1986) showed that instead of direct linear causality, three

non-linear stages may be involved between telecommunications

and economic growth, 1) Original development phase during

which telecommunications grows faster than the economy; 2)

Industrialization during which the growth of

telecommunications is slower than other economic sectors

such as manufacturing and energy. However,

industrialization generates high demand and usage of

telecommunications, which result in 3) High growth of

telecommunications. Instead of drawing a direct causal

relationship, Gille's study implies that telecommunications

in developing countries should try to accommodate other

economic sectors which, in turn, will generate revenues and

thus advance communications infrastructure. Although it is

a more thoughtful approach, Gille's study does not solve the

complexity of causality.

The second problem in most research is the use of

aggregate data as conveniently established in many studies.

As criticized by Hudson et a1. (1983), Pierce & Jéquier

(1983) and others, aggregate data provides little

information about how the category is distributed or used in

different contexts, and it's almost meaningless in devising
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policy.

The latter criticism is especially relevant in

developing countries. For example, it is not uncommon that

telephone penetration in the rural area is .1 per 100 peOple

or lower in developing countries, whereas telephone in

cities can be as high as 30 per 100 people. Since the rural

population constitutes the majority in developing countries,

the aggregate telephone density often fails to present the

reality, causing misleading perceptions and even worse,

false policies in network implementation, service and

tariff. Bebee & Gilling (1976), in a cross-sectional study

on 29 countries, used more specific indices such as

literacy, education, health, urbanization and population

growth. These "development support factors" were tested

against the effects of number of telephones among literate

population, business use of telephone, and number of calls

per year. The study found that the use and availability of

telephones has significant effects on development support

factors. It also found that the former variable is

dependent on the level of latter not vice versa. The Bebee-

Gilling study attempts to establish a more realistic

correlation than the aggregate data analysis; the results

appear to carry higher validity for policy making.

Finally, many studies try to formulate some framework

for measuring the benefits of telecommunications. Although

in some cases the benefits can be measured in monetary
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units, such as substituting travel and other means of

communications; most likely, however, the benefits are

deemed very high by the user in intangible terms. Such

indirect and difficult to measure benefits can be addressed

by externality, such as a study on Senegal by Nordlinger

(1986). Nordlinger found that telephone users receive

additional benefits simply by expansion of the network which

likely increases the extent of communication. In fact,

telecommunications externality is one of the primary

considerations to justify the cost, especially in developing

countries where in many cases telephone is the only means of

communication. It is apparent that externality as indirect

benefits accrue to the economy as a whole when most people

are interconnected and services fully utilized. As

suggested by Saunders, et a1. (1983), indirect benefits can

be measured by the highest price the user is willing to pay

for the access and service, despite the fact that in many

developing countries telecommunications service is heavily

subsidized by governments so that the price is far below the

accumulated costs.

Benefit is an important subject in studying the roles

of telecommunications in economic development. Although

benefits often exceed the cost of telecommunications

services, they generally positively correlate investment.

Conceivably, for telecommunications services to deliver

greater benefits (direct and indirect), higher investment is
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required, which, unfortunately, is often the reason for

delay or cancellation in developing countries. One primary

objective embedded in the cost-benefit studies (e.g., the

GAS-5 series, the Haitland Report, and others) is to

convince governments of developing countries to increase

investment, so that greater benefits can be received. Such

effort, however, has not been very effective due to the fact

that most countries are badly strained by fund shortages and

investment is usually allocated to those economic sectors

that generate higher revenue quickly or accommodate basic

needs in society.

2.2 Underinvestment

Telecommunications development is severely impaired by
'4»? 0“" a“

4". “'5'. “a r"_ Io- 8.

under1nvestment1nmmosfihdevelopinggouggr1es. Although some

developing countries have achieved an adequate investment

scale, the situation in most countries has not improved

significantly (Saunders, et al., 1983; Wellenius, 1984b;

Hills, 1990).

According to the Maitland Report(ITU, 1984),
ri- ....‘A..-- ..

 

developing count ies,

-..-m

their GDP on telephonesconstruction and services. To make

.1.—"“— r 1.v-w—»—- .—

“Mk-d 7 “
.Mum 3,1 .

significant improvement in telecommunications systems, the

Report urged a substantial increase be made, or by 50

percent to about $12 billion a year. Although some have
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attained a much higher investment leve1,.§or most developing

ceugtries_unaar1nvastment_remains_as1a_ssrious,bottlenesk.in

telecgmmunications_growth.8

The financial benefits of telecommunications investment

are often studied in the éééfifimies_of_scale. Research on

 

 
 

      

highly developed telecommunications systems found that one

percent increase in input can result in much higher output,

and this often attributes to financial returns on investment

(Saunders, et al., 1983). Interestingly, studies on

devg1gping.countriesmhave discovered much higher return§_pn

telecommunications investment despite sgyggglfiinancial
......F -yu—

m”ho—M M

oonstraintsminmmost countries. A study by the North-South

 

 

 

Institute of Canada (1989) found that the typical return on

capital investment in telecommunications services is between

$9;§DQMZQip§£gent in most developing countries. A much

higher rate of 30 percent is reported by the World Bank

(Wellenius, 1984b). The main reasonfl£g£_§ighfiz_henefits.is

most telephone services are used by governme
M

businesses in developing conq55i§s_ggmpared_fg_re§igentia1
-—--——.——-—-—.~. -..-up -.__.. fl..."

\

use in developed countries. Wellenius,/et al. (1989), for
“M.“-“aw—Hum

 

 

 
‘H ._—--4-H-

   

 

“ A recent report shows that telecommunications

investment as a share of GDP in developing countries has

increased in rece years. Fo examp1e, in 1986;:Brazi had

a share of 2.6%,égorea 2.4%, ingaporégfigjq as-QQEE§£;. to

the. . . . . 2,- 6% a .Hi_sermany (.8%) (UNESCO,

1989). Similar results are also found in an ITU report

(Development Research Center, 1991). The investment is much

higher when calculated with the total investment, which is

about 25% to 30% of the country's GDP.
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t31§2§9§§.§éllfimareireIated_mto economic , as

compared to aboutf40 percent in developed countries.

Ideally, the high return from telecommunications services
  

 

 

can be used to finance other economic sectors that usually

__.————
 
 
 
 

 

r'

have lower and slower EEEEEDS (Saunders, et al., 1983;
  
 
 

Wellenius, et al., 1989).

The following have been identified in research as the

essential reasons for underinvestment.

1)(Eé§gonception2 Many‘goint‘Woutthatwggspitegreat
flfifl‘u‘MW

financial potentiaILtelecommunicationsfiisflafilo__prior1ty in
3“,: ......

 
 

w-

many deve1gpgng C99QE£1§§L usua11y aftera_griculture,

_—

healthmtransportationnandenergy,foritsindirectWand
-'-‘J “tn—aw«EH91. v; .' ,

seem1gg1ymunaceountable contribution to deve1gpment (ITU,
*"v"’ “M .\.l “It-W -‘

1984; 0uko, 1987). In addition, telecommunications requires
 

x: ____.._‘.__ ...-

W?Nos!«awn ~‘-~' s./'/__

1:22;:grgfl1nxgstment and yg1d§_Igw immediate return many
an.
MAJ-It‘s .._. A: ”M. ”2.1.9,,W . “-..-‘9...”4;

countries cannot afford such substantial capital drain with
Hu’ ahflwflw“‘_““I—H. L'IV‘V"Ii-”jgkmy ‘t‘y’

 

“ “1;.-me

1itt1eprofitintheshortrun.« Telecommunications as a low

priority indicates it is still conceivedas aflIeggfigmngEEnt
13"“ um. ...- '3» nr-LW'KWW’V'I‘" $‘JWffi-rm“

, although in recent years more countries are

 

embracing the concept that telecommunications is an "advance

agent” of national economy and an indispensable

infrastructure for strategic competitiveness (Morgan, 1991).

Mmfl

2)(§E§EEage:offoreign exchan§;>(FE)x%WV¢

  

 

 

 

 

indwges-(Although procurement of
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telecommunications equipment takes only about .5-3 percent 1

of FE for a country's total imports (Saunders, et al., .

1983) , 50 to as high as 80 percent of FF: is required) // p 4

compared to about 25 percent for agricultural products “mm” /

(North-South Institute, 1989; Hills 1990). Cross-financing

Eggibeen_:dgpt§Qng‘§gge developing countries as a means1of

ra1singF _forHtelecommunications ut many of them are
*‘hM—Lu-

 

 

 

 

—‘~———-u-u-— ...-thw- ‘ ...1......¢.:...up. -‘-— -—I'-H- -W‘Hm

dominatedbyagr1culture, their non-essential products are
-- H»...- wn'..-H

sold in foreign markets at very low prices that can ill

afford the intensity of FE requirements.

3)Via£1ff polic . Tariff is controversial in many

developing countries in terms of how it is perceived and

implemented. Th conventional recommendatigh follows the

marginal cost r191ng principle which may beua viab1e policy

if the volume ofaccess is high but with serious capital
WFun‘hr.rI-‘

constraints (Cleevely & Walsham, 1980).(/bthers/KArtle &

Averous, 1973; Hudson, 1984; Hills, 1990)hcontend that

telecommunications serviceis essentiallyapublic good, the
twp—mum

benefitsofinvestment contribute little to individual
me‘” "’

users,butaccrue to society in general; therefore its
'__‘“—1“. ..-—...».

pricing should be based on the benefits or externality
-m. ...s_.—..,_. m _'

“Warm“ ~'

 

rather than the.c°$t:,eSpecially
in rural areas where the

Hflflflmflwnmfl_i,pf

investment is usually higher than urban systems and profit

is much less. Therefore, tariffs can be cross-subsidized or

 

 

even waived to encourage access. As a result, they argue,

the economic and social dsve1opgg§§mg§y justify the“
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lEXEEEEEEELflgyenlthough~dinect~rEQUEBE 99.222122lrw111 be

low.
H_—.——-.——.o~~

It is worth pointing out that one of the assertions

widely held in the early research (e.g., Pitroda, 1976) that

few people in the Third World can afford high prices may not

be accurate, as revealed by studies in the 19803. Saunders,

et a1. (1983) argue tariff should be used for increasing

financial viability so that higher revenues can be generated

for reinvestment or financing other economic sectors. This

rationale seems to be supported by the reality in most

developing countries that people are willing to pay a high

price to obtain access to telephone services. Strong demand

with heavily subsidized tariff is one of the reasons for

low revenue, thus causing diseconomies of scale in

developing countries (Wellenius, 1984b).

‘Ufi§;;;;;;;;;;it presents a_serious~dilemma_for
......

“pa-flw‘u 1..—l.“

degglgpingwoountries; nigh finangial.returnsbcannptmkg,

attained which further aggravates reinyestment. The

 

shortage of foreign exchange exacerbates the dilemma since
 
  
 

   

 

telecommunications systems in most countries are dependent

W ________...

  

on Western technology and products (to be discussed later in

 
 

the chapter).

The issue of underinvestment has drawn considerable

attention from the research and policy making community.

Recommendations on investment strategies have been abundant

since 1980. A typical approach is cost-benefit analysis.
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Saunders (1983), for example, proposes a three-step process

to establish a sound pricing scheme: identifying demand;

determining the least-cost solution; and assessing benefits

on costs. However, all three steps seem very difficult to

implement, one reason being that telecommunications demand

in many countries is not well recorded especially in rural

areas. Saunders also suggests using quality of service as

an additional index for determining demand.

Telecommunications finance is mixed with romises and
m.,....,. -....- ——-

“H mmflt - ‘7 1...- w—M-w— Afl---———a———' HIL———._.-. —.. —.-

 
 

shortfalls. International and multilateral n

E§§§_BE£XQ§EX§l¥.forit§lecommunications.projegts, and the

results arepos1t1ve. /For example, between the 19603 and

_...-——0“ m

1......—-~ / 1., .-

early '80s, the\WorldBang>providedrgzuloansmfgr

telecommunications projectsin 42 countries,mtotalingm§2.6

billion (Saunders, et al., 1983). (:other important funding

W

sources includgééTW>through United Nations pevelopment

 

 

(Program(UNDP), InternationalTelecommunications Satellite
...—dd-

 

 

-——-..»

organization _ngLSAT) . éqgernatipmieymmmm}

and consortia:}North-South Institute, 1989). However,‘thghm

 

scale of international lending has not increased since the
¥f_,,,_, 1_

1980s. For instance, it has been the World Bank's policy
w

that its loans are ° on the basis that only after

other financialand_technical assistance are exhausted
"- ‘--—-—.—...-..

(Saunders, et al., 1983).

 

 

  

 

 

In fact, the World Bank has deemphasized its

____l

involvement intelecommunications funding, from about five

”1..-“n.4—
_w—rfl-fl
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percent in the 19705 to less than one percent by the mid-

 

 
 

 

19803 (Goldschmidt, 1984). Amidvg§E22r§§ are p ical
nan—Q. ...

Stability. MMW aWXAMi-Aisy of
. (A » ' ...... ~ - ..-... .

developing cguntriesm(Williamson, 1987).Q_Ihe_§g£ld bank_has

provided somgugggfl§_EQQEEESSQEMRD$Qa£iQnquB°§39§§3$Q.E£$23zA?

w_ ‘33W ‘F

but the scale is low.By_comparison, bilateral credits and
.F-.. -._._.......-.._..

 

  

“um-cow :M“;: 3:: ‘- :lfi‘

loans have increased in favor over international

 

...—"v—

_,.- («W‘

 
  

butthey are contingent on political conditionsandprofit
...—...-

...;th

potentials inrecipient countrie31a e

.. r-
m.‘JWW‘L‘QWM

m -

technology dependency instandardshwprodugtsJand tngining,

,- H" '7wa 0' ‘v‘cr-‘V,ut’r“

In fact,//tatist1cs indicate that the primary financing in

developing countries is still internal sources (Hills,

1990*/,

Strategies oniself-f1nanc1ngfihave been debated as

M..-
...—:f-n-d F

....

alternative solutions in developing countries. Bande

(1986), Lerner (1987a) and case studies in Wellenius, et al.

(1989) point to privatization_of_develop1ng_countryPTTsas

3499§D§h9f_generatin .higheruinvestment and attragtigg

foreignminyegtg£§J//:he economic benefits of deregulation in

the 0.8. and other developed countries are often cited as

successful models/éyéhe trend of deregulation is growing as

an increasing number of developing countries have

liberalized their domestic telecommunications markey19/As a

result of a competitive market, production and services have

increased, prices have stabilized, and demand is better

 

serve9(' However,]deregulationwhs not withoutgpotentialg
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risks, such as system inte rityfland information security, as

well as optimal use of national resource§_and maximizing
,fl. sud-“r"

....JW-

 

 

M...

benefits, that are of particularflconcgrnsfor developing
, .... .vr-s —'

 

ma—n -~....._., n___- .... _~—“......—

 

countries. Saunders (1983) points out that a government

monopoly operating in excess demand can expand services

quickly and generate high financial surplus. The negative

aspect, however, is the inefficiency in operating such

large-scale networks.(:éarkgg)(1985) believes that

institutional/structural change canflstimulate some form of
 

 

~___ . M’-- -

investment without dismantling gglmmonopol , such asmmixed
 .__‘, ...-«mrw'“"“‘-‘ ‘m‘

QEXEEBEEEEWEBQMPBPliEMEEB§QPiDQ. rhonetheless,

telecommunications deregulation is likely to have "ripple

effects" as its promises of economic benefits are accepted

by more developing countries//

Innovative or incentive financing can be an effective

source of internal funding.</de Got>(1987) prgpg§§§_g§ing_

foreign trade to finance telecommunications. Foreign trade

w “— fl

  

is a lucrative gggnomic_sector in some developing countries,
Mflwm—n-F- ‘HL- -

-—--M

where Skilled-1299§_Endiinexpgnsivfi“mgtfirialmarelaxailable;

 

howeverq/allocation of foreign exchange has to compete with

other economic sectors, such as manufacturing, energy and

transportati::> Other alternatives includ£:;ub;criber

“financing. ellerman (1986) reports successful experiments

 

of subscriber financing in Japan and Brazil. Since the

19508, Japan's NTT has been issuing subscriber bonds. By
 

the end of 19608, its funding increased substantially
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compared to direct investment from NTT. In Brazil, on the

other hand, every new telephone subscriber is required to

buy shares of telephone company stocks, providing almost

half of the total investment.

Since telecommunications in most developing countries

is a government monopoly, research on investment usually

concentrates on the central source and overlooks

contribution from local sources. In fact, althoughfimany,

projects are PTT initiatives, significant amounts of funding
...—....—

 

    

 

often comes from local sources where the project_iS_lQQated
Mi”.

«...—Mi“

 
 

 

 

or the service is intended. The construction of satellite

earth stations in India is such an example (Hudson, 1990).

Experience in China also indicates local financing takes a

significant proportion of total investment (see Chapter 5).

Local financing can be a substantial source for
_..___

telecommunications growth if incentives are provided by the
...-‘Am,¢-.... a A“... ......

 

-..-._.

government throughtaxation, profit sharing and retention of
...wnnvm

_‘ “A“;Hun...—\W

.- ....." .-

foreign exchange.
,flwr-

2.3 High Demand

To a great extent, the excess telecommunications demand

in developing countries is aggravated by underinvestment.

Studies by Saunders et a1. (1983) and Wellenius, et a1.

(1989) found there is high unmet demand in most developing
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countries, ranging from 10 to 70 perceE.’ Requests for

#—

telephone service can wait for years to obtain access.

may be further divided into two categories,

demand for access and demand for service, both are typical

 

 
 

 

 

in developing countries. Demand for access cannot be easily

measured by given price for the reasons that a large

proportion of demand is not recorded, resulting in false

perception that level of access in increasing (Saunders,

1983). Moreover, price for access is often heavily

subsidized by the government, so it tends to be stable

regardless of demand level for the reasons addressed in the

section on tariff policy. In developing countries,

satisfaction of demand for access does not guarantee service

since increased access often exceeds network capacity.

Repeated calls further aggravates line congestion, causing

more calls unconnected. Therefore, data on fulfilled demand

for access must be read with caution because it may in

effect have increased demand for services rather than

alleviated it. Moreover, t call 'on ratio in many

developing countgigsiiswlow, typically about 50 percent,
 

which seems to indicate that forgone benefits and operating

revenues, wasted user time, and inefficient use of switching

capacity all have diminished the potential contributions

postulated in theory (Wellenius, 1984b).

 

9 The "demand" usually means reported request, which

can only be used as a relative indicator for the actual

uncovered demand, especially in vast rural areas.
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The demand in developing countries may be better

understood with the concept of public good, which in many

cases is also the rationale for pricing policy-making. In

general, a public good market contains the following

characteristics pertinent to the current discussion. 1) As

first stated by Samuelson (1954) and studied by others such

as Buchanan (1968) and Head (1974), the individual

consumption of public good equals to the total consumption

supplied to a market. This can be compared to "private

good" in that total consumption is the summation of

individual consumption. 2) This fundamental characteristic

entails the externality of a public good, namely, individual

gains do not inhibit or reduce others' benefit from using

the same good, since each person's gain equals the total

consumption. 3) The externality denotes that the benefits

of public good do not diminish with the increase of number

of consumers. 0n the contrary, the more people use the

good, the greater externality is created by their

participation, and the greater the benefits.

The theoretical properties of public good is tested in

the domain of telephone use by Artle and Averous (1973).

Using mathematical inference, the authors prove that

telephone systems are essentially a public good. For

instance, as marginal use is added (connected) to the

network, time for travel and face-to-face conversation is

saved (i.e., substitution), and it accrues to the summation
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of the benefits in networks which can be received by all

users in the network. More interestingly, the study

suggests that the recognized benefits such as substitution

and time saving will likely stimulate demand for public good

if income and other social conditions permit. The study

concludes that the welfare gains from the externality of

telephone systems as a public good are significantly greater

than the costs.

Despite insightful analysis, the Artle-Averous study

does show certain limitations when applying telephone use to

developing countries. The first limitation is the

assumption that access to telephone is a function of income

distribution. As discussed earlier,\pegple in developing

countries are wil ' ' 'ces
L

for the benefits Qfimtelephonewserviees. From the present

MW
.-

~-’-"" ' "'"P-'

assumption<however, one may conclude prematurely that since

 

 

income in developing countries is low and_uneven, the demand
‘_~‘~__-__~______fl_fl_ -“w.ms__--

for the service will be lowfland, consequently, the benefits
”...-«-

......

 

.- .—

 

#H
“m.

 

-... ____,..., - -—-—--—....——.-—-

will be poor since the externality is limited. Another

limitation is the assumption that access to telephone

networks is automatic once a user's decision is made, then

demand is satisfied. This is not the case in most

developing countries where demand for access can be delayed

for years, this may frustrate demand despite the willingness

to pay, and ultimately undermines the benefits of telephone

services.
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The public good characteristics of telephone systems

have direct implications in policy making on access and

pricing. Citing findings from other studies, Hudson (1984)

contends that a flat-rate pricing structure (such as the

0.8. postal service) will promote rural use of telephone,

which, as discussed previously on the roles of

telecommunications, yields equitable, if not greater,

benefits. Following the same rationale, gne may elicit that
 

a centralized industry structure is the most efficient
., -..-“My

Mmr—.~—w—-m.-n ~-.-

. Fa. Fawn—mu..- - -_ --._.

"'"‘" I~‘-W“ufl

supplier of public goods, or telecommunications services,
7"- ...-u, --r-v'v-—--—n. ..4r-m 

a. .

since the provision and pricing can be made from the entire

market (i.e., a country or a region) for specified demand,

communication traffic and types of services.

Finally, the claimed benefits of telephony as a public

good can only be attained after the system has achieved the

switching and transmission capability required by

communication needs in society. The relationship between

the high unmet demand and other aspects identified in this

study can be described as mutual causality: while it is the

consequence of underinvestment and inadequate technologies,

it is also the cause of traffic congestion in developing

countries; heavy price subsidization further depresses

incentives to investment which regglts_in~poor_service_and

slow growth;_ Discussions of the pgsitive aspects and

limitations of teleph9ng_gy§tgm§_g§_a:§§§11§:§§§§Lprgvide

insights for and implicatigngyinmpolicy~makingwinsdoveloping

_,,_...—-—--""

 

 

 

  

-_..——._.,i_



29

countries. Further studies and new evidence are needed in

analysis of the demand, and:solutigns t9alleyiatingmthe

demand and maximizingthe benefits of telecommunications.
gM‘m-fi—H .._._,..

2.4 Complexity of Technology Transfer

 
<¥Investment scale>has direct effects on technology

 

.transfer in teleggmmunigations. In many respects,
  

underinvestment in developing countries is a severe

hindrance to technological improvements. But<§echnology

transfer)often cQntains_dimensionsflbeygggfijnst_the—hardware;

Chasia (1976) contends that technology transfer is

essentially a "ggcifilmEEQQQSSE_EQSIQDYMthe_choice_of

technology is made vis-a-vis domestic resources, financial
H3___._._

   

 
-___...M—

feasibility,systemsfunctions/benefits, and social change.
_ _ .....- ......
 

 

These factors will determine the outcome of technology

transfer. The political and economic content of technology

transfer has been studied from various aspects including

(:H;;;;§y (Eze, 1986), 1Qternationalcontext and policy

(McIntyre & Papp, 1986, Goulet, 1989), legi§_ation and

ptégggtion (Goossen, 1987), and management strategies

(Leuenberger, 1990). The consensus seems to be centered on

the fundamental<£ole of technolog§>as the d

ent, prompting changesin socioeconomig_§trugtu£§§*in

recipient countries. While it can be utilized as effective

M

x
_

 

 

 

leverage to improve domestic technological status and

.M'fljt’.’ —“,7- fl 1‘; ‘- i _'_"“"-1—-_.-

 



30

services,RWWby the West to

exoloit excessive profits.
     

_“““““‘—*7

One such aspect isltechnology dependency. Wellenius
    

(1976) points out that since telecommunications technologies

change rapidly, systems designed based on long-term least

cost will likelyooecome short—term least cost_§ince they
 

soon have to be replaced b new teghnologies( Proprietary

standards, training and maintenance offer few alternatives

but to continue purchasing from the same supplier, creating

high dependence on technology exporting countries) As

argued b Eze 19 the technology dependency has in

effect widened the a with the West; developing countries

are taking the risk of becoming newcolonies in the
__..—. __.._—_- .~._. ‘

   

 

 

-flflflpwf-". -.W—W— -—~.._..J...r____. -m‘
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information age.
..—

‘L ___,_.... -"‘

As widely agreed, \technol transfe contains two

levels.r \1rs is technologythat produces or helpsgproduce
m-flw—fl—Ffl-

 

end products that_may_proyide.littlesystematicknowledge

aoout the toohnology and.itsrfull_potential. Amotoor level
 

is transfer _of science as _systematicknowledgelthat_controls
w-pmo—

the outcomeandfactual--gain of-the production,(McIntyre,
._....___.,....- .—-—c--

1986). Although the second level is the ultimatemsooroofor

development, most technology transfer takesplace only at
“...... “...—...”.
H

the hardware level. For example technology is often

 

exported in package or assembly lines without delivering

relevant knowledge to, or lack of training in recipient

countriesfl Such "as ° " olo transfer has been
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criticized to bring aboutwlittleschange§_in_th§_dnmeatic

technological status quo_but#mQgtly_negative.conseqnences.

(Eze, 1986). The perplexity of technology transfer strongly

 

suggests that developing countries cannot afford not to have

a prudent technology policy.

There is another critical aspect in studying technology

do not end at importation

 

transfer: the effectsfl

of hardware, but are also contingent on ' ability

to absorb, utilize and merge technology with existing
pa—w—

...-"fl

structure and resources (Eze, 1986). Among others, transfer
......MMW

    

  

-_'

of appropriate technologies should be taken as prominent

priority to reach technical and economic objectives (Goulet,

1989). In§g£der for technology transfer to be effective,\

Schweitzer (1972) contends that a country's own scientific

and technical infrastructure isflgrucial for bettgr_utilizingi\
f

foreign technology and products, whigh_ingludes_technology

. - [Weassessment and technical know how amon cgithout_

them, as observed by Stover (1984), imported technology will

  

 

  

 

 

unlikely deliver potential benefits or even largely wasted.
“Min—.-.. “....
 

'-'- ‘-..__m._ 4-“:-humwm—

 

However, the predominant opinion is still centered on the

accusations of profit-driven motives of Western countries as

the primary reason for the worse-off technological status in

developing countries.

TWCM§-§.eGhnolqgl-.§I3£§Em“C a

provides some insights for the current discussion. The

...

    
  

 

massive technology transfer in China did not takeflplace
...._..—-,_ ...-—

”eh—r
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until the late 1219s, much later than many developing

countries. There has been rapid growth both in investment

scale and technology acquisition. Aareceht study on

technology transfer in China has correctly identified the

key to sucggfififigl uti;i§s§19n_oflforeigngtgghnology, i.e.,

technology transfer must bemmanaged to interweave with

domestic research resource§fl§Qwfihiiflfiefifiicient_pxoduction

and a gradual increase iggdomesticmteehnotogical
--_.._..w——-«m-—-_._.—

 

  
 
 

 

 

capabilities" can be accomplished (Conroy, 1990, p.16).

This experience can be extended to other developing

countries as well.

. Despite its remarkable progress,rteghnglggy_transfhr_ig

China is faced with other barriers. Since
//—\——.’_/

  

  
telecommunications is consideredfias a high-tech industry and
 

China is categorically a communist country, the transfer is

WW

tho-...— .__.—’

subject to international trade regulations from General
”M. W

‘1... mn-

 

Agreement on Tariffsmandflgrade_(§ATT) and Coordinating
->

“h- ”magnav—d-W“

COMiFtee.,QD-“Hyltilateral --Export 9999318 (COCOML. “that

im ose c iny and yigorousflgontrgl of technology

- {uhf*' ~‘:<'

transfer (Simon, 1986).J’in addition, China presents an

  

 

ambiguous case for American policy makers and companies.

The 0.8. Commerce Department in its market study on

telecommunications equipment in China/(19ggy painted a

 
rather grim and cautious scenario. Two years~later, the

’———~—~“””‘” y 9y,

Office of Technology Assessment (OTA) of U.S. Congress gives

a much more positive tone on the prospects of technology



33

transfer between the two countries (OTA, 1987). In the

study, China is conceivedlessofanenemy, buta player
u...-.-_-»

 

 

 

 

with "a more constructive international role, and many areas

of common interest have been found." (p.3) Thus, technology,

tyanSfer.t9 China is proposed as lever.for,qogperati9nw§n§

modernizationzr It is interesting to note that the attitude

 

of U.S. government toward China has been inconsistent for

the most time due to political conflicts and trade frictions

in both countries; This has significantly influenced U.S.

technology transfer and investment in China, for example,

the q.s. telecommunications equipmentfishare (in dollar

 

value) in Chigélislmuch_lnn§rmas compared to European
 

countries and Japan, although its market potential is well

....—---"“

recognized. (See Chapter 8 for a detailed discussion.)

     

 

Finally, the review of literature on technology

transfer also has exposed certain stereotypical views

regarding technological change in developing countries, and

they should be reexamined in the changing context of 19808.

*Qgeypopular view is that\developing countries should

   

acquire only those technologies that have been used in

_..‘__

 

 

developed countries as aftgfitzhgd, often labeled as
h...”—

”M‘—

appropriate technologies (Goulet,1989). This is a rather
..——-—-—a—

__..__..__-.n.,_..__ . . ‘_,_____.r—

approach, and it will inevitably affect the pagg and

scope of technology transfer. Although telecommunications

  

funding in most countries is still a serious constraint,

tgideveloping countrigsgare much more active in the changing
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international technology market to seekgstatezofzthezart

  

.——.—-—.—-

 

technologies forraflgeasonable_price. It is so because(:D//

the prigeuferwedyanged_§y§temshas dropped significantly due 1
 

to the accelerated developmentpaceinrecentyears, and
--- [I1 

Ké))increasing#competition inattractingbuy_rs, particularly
”...—“.- ——--—- —_-H-._.L~

 

the Third World aswmanyweountries“now“possess»rather

11~r

formidable purchasing power. Developing countries can even'

.1.. .H . ._.-_._...—- ~"—"

take theadvantage of an international buyer' 3 market by

demanding better products and lower price through request

for proposal (RFP) and bidding process/

Another view is that given investment constraints,

least cost solutions should be sought to maximize returns

(Saunders, 1983). It could also be argued that because of

limited fu ' ° ° n~ad¥aQEEQMEEShnologies wgglgflbe

more effective_§ince the ngrmal development cycle wogld be

 

eliminatedand returns much higher. The argument for

“Mr-5”». ...

technological”"leapfrogg1n99 is evidenced by_enfling£e§sing
...—... ..- -—-.-1'v-I-_

ngmbegflgf,countrie§in Southeast Asiaand_LatinwAmezica.

’prmation of icint venture§>iswanother leapfroggingmstrategy

to upgradedomest1cnetworks. Many countries' experience,
 

including China' 5 shows that joint ventures not only
M_wm__- _ ,- __,_ "1-....A_v—_fl

_r“

  ‘---.—_.—-._ ".-.—....-.

“N

-‘_

5‘

a..-

management and training. The proactive policy of technology
 

 
 

transferflinfldevelopingcountries hasfiproducedmyery
_—‘—-—‘_,_.——~4-'—‘_"'

impressive results; in fact, the technologicallgap—with

 



35

advanced countries has dimini§h9d_§ignifiigantly_inmnew1y

 

 
industrialized countries (gigs)<fas seen in satellite

communications, packet switching, integrated services

digital networks (ISDN), and cellular telephone networks)

,/§t is evident that technology transfer in developing

countries is gradually changing its orientation, content and

objectives/' It also has raised_newwissues for the research
_4-.—»———- ”m

——_——-——---—-_ _..-..-_—.-—1 h...

 

 

 
on internatignalmtelecommunicationsmgquerationmand trade.

WWI—vi” .



CHAPTER 3

TELECOMMUNICATIONS FINANCING IN CHINA

In many respects, telecommunications financing is a

ramification of industry structure, policy, and market

dynamics. Historically, China's telecommunications was (and

basically still is) operated under the central regime by the

Ministry of Posts & Telecommunications (MPT). Protected by

the government, the MPT is the industry regulator and

primary product supplier and service carrier. The vested

power has made the MPT a monopoly stronghold. Ironically,

the industry seems to be driven by the market away from the

MPT's control as a result of rapid growth in the 1980s. The

economic reform and the open—door policy since 1979 are the

most fundamental forces behind the changes in the industry.

Rapid economic development10 has significantly contributed

to the growth of telecommunications: annual investment has

increased at an average of 24.7 percent; the industry has

attained an annual growth rate of 24 percent in revenue (see

Chapter 5). On the other hand, intensifying competition and

 

m A aggingsg Week symposium (1990) reports that China's

GNP increased 150 percent between 1979 and 1988.

36
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persistent demand have reinforced the momentum of growth.

It may well be said that China’s telecommunications industry

has entered an important transition era, as the rigid

central regime and awakening market forces are managing to

coexist, and they will altogether affect the policy and

practice of telecommunications financing. This chapter

discusses the fundamental characteristics of China's

telecommunications industry and their effects on financing.

3.1 Industry Structure and Administration

The Ministry of Posts & Telecommunications (MPT) is the

state protected monopoly in China's communications industry.

Established soon after the founding of the People’s Republic

in 1949, the MPT has become a colossal bureaucracy. It

consists of 18 departments and committees overseeing

telecommunications construction, research, production,

services, and regulations (see Figure 1). In addition, MPT

owns about 30 large and jointly owns 90 small-to-medium

manufacturing facilities, and 35 research centers

nationwide. Altogether, the MPT employs about 900,000

people, with its assets worth at least 50 billion yuan ($11

billion).‘1

 

" The size of MPT is estimated differently, from

100,000 to one million employees. The number of employees

used here include MPT-owned manufacturing and service

facilities at all local levels.
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MPT

l

v

Administration : : Foreign Affairs

Planning < = Accounting

Directorate Directorate

General of = > General of

Telecom. Postal Service

Policy & = : Internal

Regulation Inspection(1)

Personnel : > Audit

Science & < : Education 8

Technology Training

Security 4 : PTIC(2)

Construction : : Communications

Communications : > Radio

Association Committee(3)

      

Notes: (1) For party discipline and legal violations.

Product inspection by Communications Department.

(2) National Postal & Telecommunications Industry

Corporation. (3) For frequency allocations.

Figure 1 Internal Structure of MPT



39

The central control of MPT is typically represented in

its operating branches in all provinces and cities. Each of

MPT departments in Figure 1 has provincial offices, resided

in the umbrella organization called telecommunications

administration bureau. For example, the Directorate General

of Telecommunications (DGT) of MPT controls 30 local DGTs in

all provinces.12 They subsequently command lower affiliates

in cities and counties throughout the country. Figure 2

illustrates the administration structure of industry

sectors. (Postal administration has a similar structure and

is separated from telecommunications at local levels.) As

Figure 2 shows, the MPT's control of manufacturing is

through its enterprise management branch, the National Posts

8 Telecommunications Industry Corporation (PTIC). The PTIC

is registered as an independent enterprise entity, even

though it is still considered an affiliate of MPT. In

addition to manufacturing, PTIC contains ten industry

groups, specializing from microwave and fiber optics, to

video technology and mobile communications. The emergence

of independent industry entities is the result of

restructuring and horizontal consolidation which will be

discussed in details in Chapter 6. Although a structure

does not necessarily completely determine market activity,

the central regime is to ensure MPT's supremacy to be

 

n China has 30 provinces, more than 460 cities, 12,000

counties, and about 70,000 townships.
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respected and executed throughout the country.
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Groups v Networks Communication

1

v

1 A

Manufac : Local r———J

turing Telecom
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Joint ‘

Venture : Local
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Notes: National networks consist of inter-provincial

networks. Local networks include intra-provincial,

inter-city and rural networks.

Figure 2 Structure of China's

Telecommunications Administration

Like other government agencies, the MPT monopoly is

endorsed and protected by state legislation. The

protection, at least in form, is formidable. For instance,

in response to increasing competition against MPT, the

State Council in its 1990 decision dismissed the growing

sentiments about diluting MPT's monopoly, reiterating that

MPT "is the supreme national telecommunications

administrator;" besides running public networks, the MPT

should also "provide professional and technical management"
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for private networks (flgzlg_1glg§9mmgniggtign§, 4:1, 1991).

In such a closely watched environment, China's

telecommunications market had become rather monolithic,

centered on MPT's control; new initiatives in research,

products and services were suffered from bureaucratic

procedures, long delays in obtaining approval, and

restraints in fund allocations.

Specifically, the MPT's monopolistic power concentrates

in the following industry sectors.

1) Central office (C0) exchange market. The current

national output is about 1.2 million circuits a year

(including crossbar and program controlled exchanges but

excluding PBXs), of which MPT has the lion's share of more

than 90 percent. The MPT's dominance in C0 switch

manufacturing provides it with great advantages in new

technologies that require intensive capital and technical

expertise. Such advantages are also seen in PBX

manufacturing. An MPT report shows that by 1989, of 99 TDM

(time-division multiplexing) and SDM (space-division

multiplexing) SPC PBXs (stored-program controlled), 54 were

made by MPT affiliated companies, or 55 percent (Marketing

Department of ngld Iglecgmmgnigations, 1989a). The MPT

also dominates manufacturing of step-by-step switches, used

primarily in rural networks.

2) Public long-haul transmission networks. Since the

early 19505, the MPT has been the sole carrier in trans—
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national networks through its affiliates throughout the

country.

The term ”network" entails two types of coverage in

China: domestic and international. All international voice

communications is handled by MPT-owned and operated

exchanges and ports in major cities such as Beijing,

Shanghai and Guangzhou (Canton). The structure of domestic

network is more complex, containing three components: long-

distance, local (urban) and rural.

The long-distance networks consist of five tiers:

inter-province; provincial centers; inter-county; county

centers; and terminal exchange (customer premises) (Liang &

Zhu, 1988). There are six inter-provincial centers in the

country, located in major communications hubs. Calls are

switched at the center and then to the intended province,

and finally transmitted to the destinations. Interestingly,

such a transmission configuration is parallel to the

hierarchical structure described earlier. For instance, the

first tier, inter-province routes all national voice and

data traffic, therefore a higher control from MPT is

imposed. If the traffic is essentially within a locality,

the local telecommunications administration is responsible

for operation and service. The MPT control is also executed

through budget allocation. Prior to the 19803, local

production was exclusively funded by the MPT. In such an

environment, although telecommunications networks in general
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were expanding, the growth had to comply with MPT's central

planning and funding availability, rather than the

industry’s mechanisms and local requirements and needs.

3) Service (voice and non-voice). Like most developing

countries, the MPT is the only carrier for domestic and

international services. As a result, its revenue from

service sector has increased dramatically in recent years.

(See later in this chapter for discussion of financing.) To

a great extent, service revenue has strengthened MPT's

monopoly; for instance, service charge can be much higher

for private networks routing through MPT facilities, forcing

them to use MPT services. The service monopoly also gives

MPT a great advantage to engage in new services that will

generate higher revenue. While the basic telephone service

still has a long way to reach majority of the population,

especially those living in hinterland and vast rural areas,

it does not prohibit intention for new services. Since the

19708, MPT has engaged in research beyond plain telephone

service, such as videotex, intelligent networks, and non-

voice services (data, video, etc.). "CHINAPAC," the first

public packet switching network, has been in service since

1989 providing a prototype of video, electronic mail and

telephone directory services, all using Chinese characters

(Sun, 1991a). Implementation plans for integrated services

such as ISDN (integrated services digital network) have also

been made at the MPT.
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4) Terminal equipment (CPE). This is probably the most

competitive sector among the four discussed. Terminal

market covers a broad range of products, from telephone

sets, data terminals, to the equipment used at customer

premises, such as PBXs, key telephone systems, teleprinters,

fax machines, and so on. In the past, MPT was the dominant

CPE supplier and regulations prohibited others from entering

this market. Since the mid-19808, however, the terminal

market has gradually opened as the result of following

changes: structural reform in MPT creating ”horizontal

alliances" with non-MPT companies; relaxed regulations in

production; surging demand for a wide range of products; and

finally, non-MPT and local manufacturers' increasing

presence in competition with MPT. As the CPE market has

become pluralistic and competitive, MPT's monopoly has

diminished quickly. By 1990, for example, MPT's share in

telephone set market had declined to less than 10 percent,

compared to more than 60 percent by the non-MPT companies

(Wang, 1991). It is obvious that increasing competition in

the CPE sector has fundamentally changed the characteristics

of the market, it has also inspired competition in other

sectors.

Despite contextual differences in China's

telecommunications, the gradually opening CPE market seems

to agree with the deregulation trend in other developing

countries notably Brazil, South Korea, Malaysia and
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Singapore, who first liberalized terminal market that led to

industry privatization. Although the magnitude of change in

other sectors is considerably less than the CPE market, it

is likely that competition will spread over the entire

industry given its strong momentum and MPT's dwindling

control of local levels.

3.2 Policy of Industry Financing

For the past 30 years, central government investment

was the only source for China’s telecommunications

financing. As a result, the extent of China’s

telecommunications market was severely confined to the

budget availability. During the early years of development,

such sole financing scheme was effective because it secured

capital commitment, as evidenced by the remarkable growth

during the 1950s. For example, between 1953 and 1957,

postal and telecommunications business grew 200 percent a

year. Telephone density (sets per 100 people) increased

from .05 in 1949 to .13 in 1957, in spite of population

growth at about three percent a year during the same period

(Liang S Zhu, 1988).

However, the inherent problem of central financing

became obvious as the industry was poised for rapid growth

in the early 1980s. Telecommunications investment is

appropriated from total central budget. Although the
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industry investment has increased from .4 percent in 1980 to

more than one percent in 1989, its growth rate is far behind

the industry growth. The total posts and telecommunications

revenue in 1989 was 48 times of that in 1949, but the budget

increase was far below this scale. Under the central

financing scheme, local telecommunications authorities were

restricted from using local financial sources but only funds

re-allocated from MPT. The central financing policy had

created a vicious cycle effect: the more the industry grew,

the more investment had to be allocated to local projects

since many projects were not profitable. 0n the other hand,

central financing caused high dependency and low motivation

from local bureaus, further aggravating budget drains. This

is especially the case in basic construction which typically

requires high and long-term investment, and the short-term

return is low and always delayed.

Another aspect of central financing is service subsidy.

As literature review indicates, service subsidy is used in

most developing countries as a means of promoting telephone

service. Normally, as more people use telephone service,

the benefits increase significantly while additional costs

become marginal. In the case of China, however, such cost-

benefit rationale is yet to be financially justified after

four decades of heavy government subsidization. For

example, the combined cost for telephone service using

crossbar switching (semi-automatic) was 2,500 yuan ($530 at
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then exchange rate) in the mid-19808, but customer would pay

only 200 to 400 yuan for installation and a flat monthly fee

of 14 yuan. The costs for SPC (automatic) telephone service

was 5,000 yuan ($1,060), but the customer was charged 1,500

yuan ($320), only about a third of total cost (Ji, et al.,

1990). Financing constraints and heavy service subsidies

had made China's telecommunications a deficit industry for

more than 30 years; its growth potential was severely

undermined.

Beginning in 1981, China’s telecommunications has

changed to profitability, thanks to relaxed pricing policies

and the expanded consumer base (Zhang, 1986). By 1989,

telecommunications revenue (excluding postal services)

soared to 7.6 billion yuan ($1.6 billion), in which revenue

from telephone services accounted for 83 percent (MPT,

1990a). If China's telecommunications were operated on its

own financial terms, sustained growth would lead to

significant increase in investment. In reality, however,

telecommunications continues to suffer from funding

shortages despite potential yields. According to a report

collaborated with the World Bank, in order to achieve the

claimed goal of 33.6 million telephones (or 2.8 percent in

density) by the year 2000, an investment scale of 100

billion yuan is required for the next ten years (Development

Research Center, 1991). Interviews with MPT officials

reveal that the industry needs at least 5 to 7 billion yuan
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a year for construction, research and services, but

investment by the central government is at best one-tenth of

the amount required (Hao, personal communication, 1990).

It became evident by the early 1980s that the central

financing could hardly afford the rapid expansion and

growing demand at local levels. With government

endorsement, a new financing policy was implemented during

the "Sixth Five-Year Economic Plan” period (1981-85).‘3 In

addition to continuing central investment, the new policy

encourages local telecommunications bureaus, enterprises and

institutional users to utilize all viable financial sources

based on project requirements, location and management

responsibility. As a result, the industry financing has

diverted from one central source to multiple sources. Table

1 breaks down diversified sources currently engaged in

telecommunications financing. As shown in the table, direct

investment from MPT has decreased while shares of local

sources and foreign investment have increased substantially.

 

” China's economic planning is based on the "five-year"

framework. The first "five-year" period began in 1953. The

19803 had two five-year periods: the sixth (1981-85) and

seventh (1986-90). Like other economic sectors,

telecommunications investment follows the same time frame,

although revenue is calculated annually.
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Table 1 Distribution of Financing Sources

 

 

Sources Share(%)

MPT's Direct Investment 32

Local Telecom. Bureaus(1) 14

Self-generated Funding(2) 35

Domestic Loans 5

Foreign Investments(3) 8

0ther(4) 6

Total 100

 

Notes: (1) From local sources, does not include

re-allocated central funding from MPT.

(2) Including self financing by company revenue.

(3) Including loans, foreign owned and joint

ventures. (4) Including user-raised funding.

Sources: The China Business geyiew, 1983-91.

Department of Commerce, 1985; Liang & Zhu,

1988; Sun, 1990.

In terms of financing responsibility, the diversified

financing scheme is parallel to the aforementioned network

configuration. Provinces now must provide funding for

projects that are located in, or will provide services to,

the region. Likewise, cities and counties pay for

telephone systems and services serving the locality. The

MPT financing is only made for long-haul networks, satellite

communications, MPT directly operated services and national

facilities. The provision of network structure and

financing responsibility is summarized in Table 2.
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Table 2 Network Structure and Financing

 

Types of Network Financing Sources

Trans-national MPT

Inter-provincial Provinces/MPT

Intra-provincial Provincial Bureaus

Inter-city City Bureaus

 

Source: Sun, 1990.

The diversified financing policy contains important

implications.

First, entailed in financing responsibility, it has

also granted more freedom and flexibility to local

telecommunications authorities. Historically, local bureaus

are much closer to local governments and enterprises than to

the MPT in Beijing, which means they have intimate

relationship with local financial sources. Local bureaus

receive funding from the MPT, but in the past a large

portion of the profit made from local product sales and

services was collected by the MPT. Under the new financing

policy, local bureaus can independently determine projects

and funding scale, and they can retain much higher profit

generated within their territories, as long as they fulfill

tax requirements and regulations in technical standards,

pricing and services.

Second, with greater local autonomy, local financing is

now directly linked to profit which in turn promotes more

financing. Therefore, local investment has increased
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significantly from about five percent in the early 19805 to

more than 50 percent in 1990 (of. Table 1).

Third, as a result of less budget allocation from MPT

and greater local financing responsibility, the industry

turns to services for higher profitability, which has

triggered rampant price increases throughout the country.

Since 1989, prices for local telephone services have

increased by 30 to 100 percent, as well as in local

distance, telegraph and facsimile services (Ji, et al.,

1990; Sun, 1990). As discussed previously, heavy government

subsidy is one of the reasons for diseconomies of scale in

telecommunications, causing diminishing profits and low

motivation at local levels. From this perspective, the

price hike is widely viewed in China as a healthy measure

for growth rather than a disservice to the public. In fact,

MPT statistics confirm the price increase is justified by

the unrelenting waiting list and consumer’s willingness to

pay the high price (Marketing Department of flgzlg

Iglgggmmuniggtigng, 1991; MPT, 1991b).

Fourth, the diversified financing policy has encouraged

foreign investment. Although foreign investment in China's

telecommunications is a recent phenomenon, its growth has

been remarkable to becoming an indispensable means for

technology transfer (discussed in detail in Chapter 8).

Interestingly, a great amount of foreign investments (loans

and joint ventures) is designated to local projects, which
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in some cases circumvents MPT's intervention. Moreover,

because local bureaus now have access to foreign exchange,

they can directly purchase foreign products without MPT

approval, especially the regions in the south and southeast,

where the economic development and foreign trade have been

phenomenal.

Nonetheless, increasing service prices is not an

ultimate solution to investment constraints. Continual

reform of industry structure and improving resource

efficiency are the key to long-term growth and

profitability. Although diversified financing does not

resolve funding shortages, it does create alternative

financial sources to bolster growth. The size and diversity

of China's telecommunications market may leave little choice

for the government but to continue diversified financing as

a long-term strategy. The decentralized financing policy

has been proven to be an effective means to

telecommunications investment; it has made significant

contributions to telecommunications growth by bringing about

new market forces and reducing central control. The effects

of diversified financing will be discussed in great detail

in Chapters 5, 6, 7 and 8.



CHAPTER 4

RESEARCH HYPOTHESES AND METHODOLOGY

The literature review and the preliminary analysis of

China's industry structure and financing policy has

identified four key development aspects: diversified

financing, competition, demand and technology. This study

attempts to examine the effects of diversified financing on

industry growth by addressing the market mechanisms and

internal relationships.

It should be first reminded that although these aspects

directly influence China's telecommunications industry, they

are also influenced in many ways by the environment

encompassing the industry, such as political stability,

economic development, quality of life, and social change.

Although the influences of external environment on

telecommunications is beyond the scope of this study, its

presence must be taken into account when studying

telecommunications financing in China, particularly

financing policy. The government suppression of democracy

movement in 1989, first taken as a political measure, but it

ended with severe economic repercussions when all foreign

S3
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loans and sponsored projects were in a halt, including

telecommunications. This is a good example of how political

stability and continuing economic prosperity are the

ultimate conditions which not only bolster diversified

industry financing but also provide a much more interesting

case for studying the effects of diversified financing.

Although telecommunications financing in China is

inevitably influenced by political, economic and social

contexts, the industry is essentially driven by its internal

forces (to be discussed shortly). The characteristics and

relationships of the internal mechanisms determine the

direction and speed of industry growth. Study of these

industry aspects and relationships will promote a better

understanding of China's telecommunications market, its

current status and future prospects.

Having established research scope and objectives, this

study submits the following research proposition:

Diversified financing in China contributes

significantly to telecommunications growth

by creating new market dynamics in competition,

network management and technology advancement.

Thus diversified financing is thus a viable

alternative to industry investment.

The proposition contains several implications that

should be verified before research hypotheses can be

developed.

First, the relationship between diversified financing
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and telecommunications cannot be studied effectively without

well defined and measurable contents. In other words, the

contribution of diversified financing must be examined

through some "intermediate" variables on which the effects

of diversified financing can be observed. The variables to

be examined include: aggregate growth index, competition,

demand and technology transfer. These variables compose the

basic criteria of industry growth, they also entail direct

effects of industry financing. Therefore, the proposition

can be undertaken as studies on changes in relationships

between diversified financing and these variables.

Second, from the above research approach, the following

working definitions are provided for studying the variables

in hypotheses.

1) Diversified financing should significantly

supplement central investment in terms of percentage,

feasibility, and outcome such as improvements in local

infrastructure and services.

2) Telecommunications growth is measured by aggregate

variables including revenue, switching capacity, the number

of telephone sets, telephone density, and basic and enhanced

services that facilitate societal use of telecommunications

and contribute to economic and social welfare.

3) Diversified financing exerts profound impacts on

industry's internal forces such as competition, demand, and

technological change. The relationships between diversified
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financing and these variables are essential to industry

growth. The study postulates that changes in these

variables will significantly affect the industry as a whole.

From these justifications, four working hypotheses are

formulated based on the general proposition. They are

discussed here with descriptions of research methodology.

es's . Diversified financing significantly

relieves constraints of telecommunications investment, that

is also the major catalyst for the growth in revenue,

switching capacity, and the number of telephone sets.

The postulated relationship is to be tested in three

measurements, grouped under the general index of

telecommunications growth: investment-revenue, investment-

switching capacity, and investment-telephone sets. The

independent variable investment contains the actual input

scale during the 1980s, which also consists of the growing

share of local financing. The most appropriate approach to

studying the hypothesis is correlation analysis using a

series of linear regression in order to obtain the degree of

association between investment and dependent variables.

Data analysis is conducted in time series to derive the

correlations over a span of eleven years (1980-90).

Additional tests on the strength of association and effects

of financing are conducted in lag-time intervals (i.e., t-1

and t-2).

Data are collected from secondary sources including the
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annual statistics from the Ministry of Posts 8

Telecommunications (MPT), industry publications, research

reports and personal interviews. Research in the United

States is also used. The multiple sources not only help

verify the accuracy of data, but also provide additional

insights. Although reliable data on local financing are not

available due to the statistical indexing method in China,

its increasing share can be derived from analyzing new

financing policies and case studies.

fiypgthe§1§_z. Diversified financing encourages

competition within and outside the MPT.

There are essentially two forms of sector competition:

MPT versus non-MPT entities (ministries and enterprises),

and MPT versus local telecommunications bureaus.

Competition stems from industry restructuring in the mid-

19803 which has spawned new alliances across different

ministries and industry sectors. Competition is also taking

place within MPT's territory between the central

administration and local operators.

A distinction should be made about local bureaus.

Although they are the subsidiary of, and in many cases

controlled by, the MPT, they have a certain degree of

autonomy usually the regions that have achieved high

economic growth enjoy much higher autonomy. Given the

extent of network planning and management, competition in

production, new application and technology transfer has long
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existed in the local and national markets.

The study uses competition as a relative measurement.

It analyzes changes in scale between MPT and non-MPT (and

local bureaus) rather than absolute values such as

production units, because the MPT is still the dominant

supplier in many markets; real-value measurements may not

best depict the effects of competition. Another reason is

that data on specific product sales are not available,

especially in the local markets. The qualitative analysis

can be an effective approach since information on scales

(market share) of certain sectors is obtained, presenting

sufficient basis for studying the changing market dynamics

with respect to financing scheme. The hypothesis speculates

that increased local financing attributes to higher

production output; as a result, more products have to

compete for sales, creating tension in innovation, marketing

and services.

Hypothesis 3. Diversified financing stimulates demand

especially among urban customers.

The relationship stated in the hypothesis entails the

dimensions contained in the previously hypotheses.

Diversified financing apparently does not directly affect

customer demand. Diversified financing takes place at the

supplier side, its impacts on the recipient (customer) can

be studied through the outcome of the new measures, such as

changes in production and service availability in society.
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Although diversified financing also affects price which in

normal circumstances will determine demand, the magnitude of

effects of price is questionable in the case of China. Past

experience has shown that since demand persistently

overrides supply, it has become insensitive to price. The

excess demand is persistent even when the price has

drastically increased as a result of relaxation of service

pricing at local levels.

Despite the indirect relationship, the hypothesis

speculates that diversified financing has contributed to the

expansion of customer base with more equipment sales and

increases in access and service. The possibility of

attaining the benefits of telephone services and the glamour

of social status (an important reason in developing

countries) can inspire more demand, especially among urban

residents. Given the disequilibrium between supply and

demand in China, most people will still have to wait for

years to have access and service, but the progress in

expansion will keep the demand strong.

A critical aspect of demand is price. Normally, demand

is a function of price, which is the measurement of supply

and demand in the market. It is also a reference measure of

cost-benefit used by the customer. In China, however, the

scarcity of supply and perceived benefits make the demand

persistent and inelastic to price. The perceived benefits

seem to be the imminent reason since most access requests
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come from urban resident. reason. As the economy grows and

quality of life improves, people particularly urban

residents want to extend their social and personal

activities by telecommunications services that are otherwise

difficult.

Although diversified financing has caused price

increase, the higher price seems to be synonymous with the

greater benefits perceived by the society. Nonetheless, the

hypothesis does not denote that increasing price is the

solution to demand; instead, it postulates that diversified

financing has an effect on alleviating demand by promoting

competition and decentralization in production and services,

which ultimately will drive price down. The hypothesis also

contains that the high demand may have dual effects on

financing: it exerts tremendous pressure on equipment and

service supply, but it also provides a subscriber financing

pool essential for a diversified financing marketplace.

ot s' . Diversified financing promotes

technology transfer.

Telecommunications is a technology-driven industry,

this is especially critical for China which needs advanced

technology to bolster its telecommunications growth. It is

also the underpinning for competition and to satisfy demand.

It is uneconomical for China to develop its technology

infrastructure from scratch which requires huge amounts of

capital, proficient technical expertise, and state-of-the-
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art research and development facilities. Technology

transfer, on the other hand, provides an effective means to

taking advantage of modern technologies while avoiding

expensive resources.

The hypothesis states that increased local financing

facilitates technological change by higher purchasing power

and absorbing abilities at local levels.

Essentially two types of technology transfer are

observed in China: direct imports and joint ventures. The

hypothesis will examine effects of the two approaches,

especially their advantages and disadvantages. Because

technology transfer in telecommunications requires

considerable amount of foreign exchange, the effects of

diversified financing may not be as explicit as they are for

other variables. It may, however, play an important role in

attracting joint ventures by providing local contributions

and promising returns.

This perspective may be viable by the fact that a large

proportion of joint ventures are established with local

bureaus for local production and services. The increasing

local orientation of joint ventures suggests the healthy

financial environment with viable sources. Therefore, it is

embedded in the hypothesis that diversified financing is

imperative for foreign investment that affects the scope of

technology transfer.

These perspectives and underlying relationships are
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addressed by comparing the numbers and categories of

products, and domestic market shares by exporting countries.

The effects of diversified financing are studied by cases

with respect to foreign investment scale and local

development. The hypothesis also examines government policy

on technology transfer and its implications in maintaining

domestic financial viability and a vigorous market for

foreign investment.

Finally, for a better understanding of the research

subject and statistical and qualitative analyses, a

forecasting model is developed based on the results derived

from the study. Two development scenarios (linear and

exponential) are presented to demonstrate feasibility and

conditions for achieving the goal by the year 2000. The

purpose of forecasting is not to predict outcome; rather, it

is to exemplify the implications of industry's internal

forces with the future prospects. The discussion of

forecasting serves to achieve the same objective as

established in the dissertation: the dimensions and effects

of diversified financing in China’s telecommunications

development.

The study essentially focuses on industry financing and

variables crucial to growth. The general roles of

telecommunications in economic development will be addressed

only in the context of financing. By the same token,

discussions of telecommunications services will be
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restricted to the domain of supply and demand rather than

the social benefits incurred to the user.



CHAPTER 5

DISCUSSION ONE: FINANCING AND GROWTH

This study has identified financing as one of the most

critical attributes to telecommunications growth. It is

especially relevant for developing countries for the reason

that, in many cases, central government's investment is the

only source of financing. As the research literature has

revealed, the monolithic financing scheme can ill afford the

capital and technical requirements of telecommunications,

thus becoming a major obstacle to industry growth.

Therefore, it may be postulated that the scale of financing

can have significant impacts on industry growth.

This chapter examines the relationship between

telecommunications financing and growth during the 19808

(1980-90). The hypothesis that diversified financing has

made positive contributions to the telecommunications growth

is tested using linear regression and correlation

coefficients (Pearson's r). The growth index variable

consists of three subsets for statistical analyses, namely

the relationships between financing and revenue, financing

and switching capacity, and financing and the number of

64
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telephone sets. The effects of the independent variable

(financing) is further examined with different lag-time

intervals followed by discussions of methodology.

5.1 Regression Analyses and Correlations

The 19803 was a remarkable decade for China’s

telecommunications. Propelled by the economic reform

beginning in 1979 and the industry restructuring, China's

telecommunications achieved substantial growth in financing,

production, service and technology in the 19803. As shown

in the leading indicators, revenue increased at 24 percent a

year, switching capacity at 10.9 percent, and telephone sets

at 11.8 percent (see Table 4 below). Not coincidentally,

the scale of composite investment also increased

significantly, at an average rate of 24.7 percent a year.

The rapid growth of industry input and output made the 19803

the best period ever in China's entire telecommunications

history. It also presents a good case for examination of

market dynamics and their relationships that have created

the growth momentum.

The independent variable investment is used as an

aggregate variable. It contains both central and local

financing. The main reason for such treatment is the

difficulty in obtaining separate investment data from the

current accounting methods in China’s telecommunications
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administration. Annual industry investment is calculated on

the national basis, which always includes some local

financing, but it may overlook other sources unaccountable

by the current accounting scheme, such as user-raised

funding and private sources. Provincial telecommunications

bureaus sometimes have information about the scale of local

financing, but they are faced with the same problem: lack of

viable provision of financing sources. This is because

local telecommunications budgets usually do not specify the

source between central allocation and local contributions.

Furthermore, a significant amount of user-generated

financing may never be accurately taken into account since

it usually takes place at user's premises, such as

investment for PBXs, key telephone systems, telephone sets,

and other CPE equipment. In many cases, user financing is

drawn from the general and administrative expenses, hence

not accounted for as telecommunications budget.

Having defined the variable content, the following

variables are compiled for the tests: financing (including

central and local investments), and the growth index which

includes three variables: industry revenue, switching

capacity, and the number of telephone sets. The data

collected for each variable between 1980-90 are displayed in

Table 3.
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Table 3 Variables for Data Analyses14

 

(1980-90)

Year Invest- Revenue(2) Switching Phone

ment(1) Capacity(3) Sets(4)

1980 6.2 13.3 4.4 4.2

1981 5.4 19.5 4.6 4.4

1982 6.8 20.4 4.9 4.6

1983 8.1 22.3 5.2 5.0

1984 10.8 25.0 5.5 5.5

1985 17.2 29.6 6.1 6.3

1986 17.2 28.2 6.7 7.1

1987 21.6 37.7 7.7 8.1

1988 26.6 59.6 8.9 9.4

1989 40.1 75.6 10.4 10.9

1990 49.2 102.4 12.3 12.7

 

Notes: (1) Including construction, manufacturing and

services, in 100 million yuan. (2) In 100 million

yuan. (3) Including urban and rural central office

switches (automatic and manual); excluding PBXs and

key telephone systems; in million lines. (4) In

millions.

Sources: Economic Information 8 Agency, 1986, p.339;

Liang 8 Zhu, 1988, p.13; Liu, 1989, p.56, p.59, p.62;

Lou, 1989, p.14; Marketing Department of World

Tslssgmmunisatigns. 1989b; MPT. 1990a. 1990b;

Marketing Department of World Ielgggmmunicgtigns,

1991; MPT, 1991b; Zhang, 1990; Development Research

Center, 1991, p.2.

Several observations can be made from Table 3.

First, all four categories achieved double-digit growth

during the decade, among which telecommunications investment

had an average increase of 24.7 percent, followed closely by

:nevenue, 24 percent. The table also shows that after 1986,

‘

“ During the 19803, the exchange rate of Chinese

Renminbi yuan with U.S. dollars was depreciated from $1 to 3

Yuan to about $1 to 5 yuan. To accurately reflect the

actual growth rate, the yuan is used in the study rather

than the converted U.S. dollars.
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the growth of all the variables becomes more rapid, and

their patterns tend to be consistently upward. This is an

indication of strong growth momentum.

Table 4 Growth Rate of Variables

(Percentage; 1981-90)

Year Investment Revenue Switching Phone

Capacity Sets

 

 

1981 -12.9 46.6 4.5 4.8

1982 25.9 4.6 6.0 4.5

1983 19.1 9.3 5.1 8.7

1984 33.3 12.1 7.4 10.0

1985 59.3 18.4 10.6 14.5

1986 00.0 -4.7 9.6 12.7

1987 25.6 33.7 15.2 14.1

1988 23.1 58.1 14.6 16.0

1989 50.8 26.8 16.7 16.0

1990 22.7 35.4 19.0 16.5

Mean: 24.7 24.0 10.9 11.8

 

Second, the table shows a discrepancy in growth

patterns between the independent variable investment and the

growth index variables. For example, investment achieved

the highest increase in 1985 over 1984 (59.3 percent), but

the highest growth in revenue did not occur until three

years later (1988, 58.1 percent), switching capacity four

years later (1989, 16.7 percent), and the number of

telephones five years later (1990, 16.5 percent). Although

not exclusive, this lagged growth pattern seems to suggest a

correlation between investment and industry growth (see

statistical analyses later in this chapter).
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Third, however, the table also indicates that changes

in investment do not necessarily affect individual variables

in a straightforward fashion. For instance, the flat growth

in investment in 1986 has an impact on revenue in the same

year (decrease by 4.7 percent), but it does not affect other

variables significantly in the same period. Although the

independent variable does not appear to have uniform causal

effects on the growth variables, a univariate relationship

seems to be embedded among three dependent variables. For

instance, although not exclusive, a significant increase in

revenue over time seems to correspond to the increases in

switching capacity and the number of telephone sets, and

vice versa. Such discrepancy in causal effects seems to

imply the possibility of other variables that independently

affect the growth that deserve further investigation.

Nonetheless, it is quite evident that investment has the

most prominent effects for the proposed variables.

These preliminary observations will help interpret the

results of statistical analyses. Two analytical instruments

are used running SPSS/PC+ (V3.0): linear regression withl

stepwise selection and correlation coefficients. Three

types of analyses are conducted with investment as the

independent variable, and industry revenue, switching

capacity, and number of telephone sets as dependent

variables. The main results are summarized in Table 5 (see

Appendix A for complete testing results).
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Table 5 Results of Regression Analyses

of Investment on Growth Index Variables

Revenue Switching Phone

Capacity Sets

 

R Square .962 .986 .980

F 230.160 631.709 450.369

T 15.171 25.134 21.222

Standard Error 5.729 .324 .422

 

One-tail tests. Significant F210.56 at a=.01.

Significant T28.102 at p=.oooo1.”

1) The effects of investment on the growth index

variables can be derived from the three regression equations

expressed as follows (cf. Appendix A):

Y,==3.45 + 1.89 xi

r
< ll, 3.61 + .18 xi

t
< II 3.41 + .19 xi

where Xi is investment variable, Y" Y” and Y, are revenue,

switching capacity and number of telephone sets,

respectively. The slope parameters in all three equations

indicate the level of increase in dependent variables as the

result of changes in investment. In other words, the growth

curve of revenue is much more upward than that of other two

 

” The standard values and references used in this

section are drawn from respective tables in An Intrgduction

tg Linear Regressign and Correlation (Edwards, 1984).
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dependent variables due to the level of investment. The

results can be interpreted that if errors are ignored, then

the regression equations explain that every yuan invested

during the 19803 had about 1.89 times of revenue increase,

18 percent of increase of switching capacity, and 19 percent

of increase of telephone sets. The equations also show

investment has more direct effects on revenue than other

variables in terms of growth scale. Moreover, the effects

are partially confirmed by the variance explained in Table

5, 96.2 percent, 98.6 percent and 98 percent, respectively.

This is a strong indicator of the crucial effects of

financing on the growth index variables. Although a certain

degree of mutual causality among dependent variables may

well exist, such as revenue may affect network capacity, and

switching capacity may contribute to the number of telephone

sets, the values of variance explained (R square) should

denote exclusively the degree of association with the

independent variable since the three tests are conducted

separately.

2) The relationships between investment and the growth

index variables are significant, as indicated by both the F

value and T value. The F values shows a high degree of

fitness of regression between financing and the dependent

variables. At the probability level of .00001, the

correlations of all pairs are significant.

3) The low standard error in all three regressions also



72

support the existence of strong correlations between

independent and dependent variables. This is especially

evident in relationships between investment and switching,

and between investment and telephone sets, that show low

standard errors in contrast to the significant association.

Finally, the degree of association of above variables

is further tested using correlation coefficients (Pearson's

r). The coefficient matrix is shown in Table 6 (also see

Appendix A). The results confirm the strong correlations

derived by other statistical instruments discussed earlier.

An interesting note is that the correlation between

investment and revenue is slightly lower than the others.

This may be interpreted that the industry's financial growth

is more directly affected by the fluctuation of investment

than is technology or "hardware," which depends more on the

long-term effects of investment.

Table 6 Correlation Coefficients

Between Investment and Growth Index Variables

Investment Revenue Switching Phone

Capacity Sets

 

Investment 1.000 .981 .993 .990

Revenue .981 1.000 .984 .973

Switching Cap. .993 .984 1.000 .998

Phone Sets .990 .973 .998 1.000

 

One-tail tests at p=.001.
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5.2 Tests of Lag-Time Intervals

The attribution of industry financing to growth is

further tested using lag-time intervals. Regression in lag—

‘time intervals was first used by Hardy in his study on the

roles of telephony in economic development (see Chapter 2).

The rationale of lag-time interval is to detect the

sensitivity or effectiveness of associations by comparing

them to the results under normal time series. Two lag-time

intervals are used in this study, original time series on

investment and t-l and t-2 on the dependent variables. Then

tests of linear regression and correlations are conducted

for the new time series.

With t-l interval, the data for independent variable

remain the same as the original set used in the first test,

but other variables are re-arranged with delay of one year.

For example, the independent variable investment in 1980 is

paired with revenue, switching capacity and telephone sets

in 1981, investment in 1981 is then grouped with the

dependent variables in 1982, and so on. The analytical

instruments are the same as in the previous tests. The main

results are summarized in Table 7 (also see Appendix B).
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Table 7 Regression and Correlations

in T-1 Intervals

Revenue Switching Phone

Capacity Sets

 

R Square .938 .971 .965

F 120.251 263.264 222.752

T 10.966 16.225 14.925

Standard Error 7.440 .469 .559

Pearson’s r .968 .985 .983

 

One-tail tests. Significant F211.26 at a=.01.

Significant T28.907 at p=.00001. For r, p=.001.

The results show a rather uniform pattern of changes

compared to the regression without lag-time intervals. The

most important finding is that all statistics for

significance of association, namely R square, F value, T

value, and Pearson’s r, are decreased, while the standard

error in all relationships is increased. The results

indicate that the correlations between financing and growth

is decreased when the outcomes of investment are received in

the following year instead of the same year. The t-l time

interval statistics also provide a close depiction of

reality, where the annual growth should be derived more

directly from the investment of the year than the cumulative

effects of investments made in previous years. Although

investment is usually made in the beginning of the year

whereas the growth index is calculated after the year, they

are still measured for the same year. Therefore, it may

conclude that the closest investment on the time scale bears
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the strongest effects on the industry growth.

The preliminary results are also tested in t-2

intervals. It is speculated that the effects of time

intervals on independent variable may further decrease as

intervals increase. Such speculation is confirmed by a

series of regression on intervals of t-2, as shown in Table

8 (also see Appendix C).

Table 8 Regression and Correlations

in T-2 Intervals

Revenue Switching Phone

Capacity Sets

 

R Square .899 .968 .971

F 62.256 211.514 231.666

T 7.890 14.544 15.221

Standard Error 9.714 .488 .511

Pearson's r .948 .984 .985

 

One-tail tests. Significant F212.25 at a=.01.

Significant T210.103 at p=.00001; T27.885 at

p=.00005. For r, p=.001.

Some interesting discrepancies are derived from the

tests. Except for the number of telephone sets, all

dependent variables show a continually declined relationship

with investment, particularly revenue, whose F value is

decreased by nearly 50 percent, from 120.251 in t-1 test to

62.256 in t-2 test. The drastic decrease confirms the

previous finding of a close relationship between revenue and

investment. In addition, the T value for revenue is

declined significantly, or becomes insignificant at the
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probability lower than .00005. Consequently its standard

error is increased substantially from previous tests. By

contrast, changes in time intervals have opposite effects on

the variable of telephone sets. Although not on a

significant scale, all correlation values have changed

upward, and their standard error is decreased.

The detected discrepancies seem to indicate that the

growth of telephone sets contains a gradual and cumulative

pattern. In other words, investment may have protracted

effects on telephones compared to more immediate effects on

revenue and switching capacity. It may further suggest that

consistent and increasing investment be required if a

continual growth of telephone sets is desired. Finally,

switching capacity does not seem to be affected in any

significant way by the changes on investment.

Several conclusions can be drawn from the statistical

analyses presented in this section.

First, the close association between industry financing

and growth clearly indicates continuing investment is the

key to sustained growth. However, inference can be made

from the statistical tests that such relationship is more

contingent on the diversity of financing sources. The

industry investment allocated from the central government

increased only about five percent a year during the 19803,

much lower than the industry's double-digit growth rate

during the same period. It is convincing that the
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significant increase of investment must have resulted from

increased number of sources instead of central budget

allocations. The increase of local financing created a

parallel growth pattern of investment contributed to the

industry growth, therefore, constraints of central

investment is significantly relieved.

Second, the magnitude of changes decreases with

increment of lag-time intervals, namely changes in t-2 are

smaller than t-1, and t-l is even smaller than the normal

time series. This indicates that industry financing would

receive the greatest benefits during the same year when the

investment is made. The benefits would gradually decline in

different time frames.

Third, the discrepancies between normal and lag-time

tests seem to imply that industry financing has distinct

effects on different growth variables. For example, revenue

seems to depend more on investment than that of telephone

sets, while the latter seems to require a more consistent

investment over time. This finding is supported by the

regression slopes of investment on revenue. In the tests of

normal conditions, the regression shows a positive

relationship:

Y = 3.45 + 1.89 xi
1'

As time series is changed to t-2, the regression becomes
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Ymm = -2.84 + 3.56 Km” (cf. Appendix C)

The increment of slope values (from 1.89 to 3.56) strongly

indicates increasing dependence of revenue on investment.

Interestingly, however, such dependency becomes unstable as

the time for the variables becomes distant, as shown by a

negative intercept in the equation for t-2, indicating the

effects of investment on revenue are strong and sensitive.

The finding bears important implications in policy

making on investment priority, scales and allocations. For

instance, the delayed effects of investment on telephone

sets suggest investment priority should be given to increase

of switching capacity, which will promote telephone sets to

increase as more lines become available. Likewise, an

emphasis on switching capacity can also boost transmission

capacity, the network backbone whose growth must be

equitable to the increase of switching capacity and traffic.

Finally, the variation discrepancies among dependent

variables are not sufficient for conclusion that financing

has contradictory effects on growth in delayed time series.

In fact, the correlation between investment and all

dependent variables in the t-2 conditions is still

significant, even though not as uniform as in the t-1 tests.

Such discrepancies should be considered normal given the

characteristics of the industry. In a comparable context,

the changes in revenue are usually more direct and less
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ambiguous to investment than that in the hardware, which

must have basic construction, systems installation, and

maintenance before any tangible benefits can be created.

Therefore, in a straight sense, the time spent on

preparation does not directly reflect the benefits of

investment. The results from statistical analyses seem to

confirm the protracted growth patterns of hardware in

reality.

5.3 Discussion of Methodology

Despite the difficulties in verifying financial

sources, the results of statistical analyses in this chapter

hold valid, and the contribution of diversified financing to

telecommunications growth is well presented. Although

accurate figures of local financing cannot be extracted for

the time frame under study, the approximate share can be

obtained from Table 1 in Chapter 3. And the basic

assessment can be made that the share of local (including

self-raised) financing in telecommunications investment

increased steadily during the 19803, and its share in the

total investment surpassed that of the central source (50

percent vs. 32 percent). As discussed before, central

investment is made based on the national annual budget,

which remained in the past 15 years at about one percent.

This ratio is widely considered too low compared to budgets



80

allocated to other economic sectors such as manufacturing,

transportation, and energy, for an obvious reason that an

inadequate communications infrastructure will seriously

impair other sectors' growth. Although central investment

for telecommunications was accrued as the total budget

increased, the increments had been slow and far behind the

basic requirements for sustained growth. As disclosed by an

MPT official, the minimum investment requirement for basic

construction and systems development is about 5 to 6 billion

yuan a year, but the budget availability is only about one

tenth of what is needed (Hao, personal communication, 1990).

The local telecommunications financing, by contrast,

has increased significantly since the mid-19803. Although

it is difficult to quantify local financing as a proportion

of total investment, its significant increase can be

explicated from several aspects.

First, since the mid-19803, the number of local

projects have increased rapidly. By far, more than 50

percent of total telecommunications projects are carried out

at local levels (Pyramid Research, 1988). Meanwhile,

according to the new policy, the financing responsibility

has shifted from the MPT to local bureaus except for trans-

national networks. This has resulted in a drastic increase

of local financial sources. In Guangdong (Canton) province,

for example, between 1980 and 1987, central allocation from

MPT decreased sharply from 60 percent to only three percent;
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during the same period, user-raised funding increased from

zero percent to 23 percent, and local bureau funding

increased more than 30 times (Yang, 1989). The experience

in Guangdong is also seen in Shanghai, the largest

industrial city in China, where 60 percent of

telecommunications budget is from self-raised funds (Wu,

1990). Since the new financing policy also entails transfer

of administrative power and direct economic benefits, it has

greatly facilitated local telecommunications projects.

Second, the evidence of increased local financing can

be inferred from the statistical tests. For example, in the

condition of normal time series, the three regression

equations

“
K
: II 3.45 + 1.89 xi

r
< ll, 3.61 + .18 xi

r
< II 3.41 + .19 xi

indicate that if Xi(investment) became zero, there would be

some growth of dependent variables, as indicated by the

three intercepts, which can be interpreted to an increase of

345 million yuan, 3.6 million switching lines and 3.4

million telephone sets a year. This finding confirms the

existence of other financing sources not shown in current

investment data but contributed to the industry growth. It

also indicates that the investment information collected in
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'this study does not include all the sources given the

government accounting methods. This confirms the earlier

speculation that many user financing sources are often

overlooked by the current accounting method. It also

indicates that telecommunications investment in China

contains a wide array of sources.

For these reasons, it can conclude with strong

confidence that China’s telecommunications investment

contains a significant amount of local/user financing.

Therefore, the investment variable used in statistical tests

can also be considered as an index of diversified financing,

which includes central investment and other domestic

financial sources, such as local governments, enterprises,

bank loans, and users. This mixed financing scheme

contributed to the remarkable industry growth in the 19803.

Statistically, if local financing were extracted from the

current data set, similar patterns in regression and

correlation should be derived since the share of local

financing increases apace with total investment.

Another concern for the methodology is mutual

causation. As addressed in other studies (of. Chapter 2),

it is usually difficult to determine exclusive effects of

independent variables on dependent variables, given the

complexity of industry processes and external forces such as

social contexts (Hudson, et al., 1983). Usually, if

relative exclusivity in causation cannot be established, the
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relationship is considered in low validity.

There seems to exist mutual causation in the current

case, namely, not only does diversified financing cause

increases in the growth index variables, but the industry

growth also drives increases in financing. However, the

effects of mutual causation do not present severe damages to

the findings when the actual industry process is taken in

account. The industry input and output process is usually

cyclical, i.e., investment is fueled by industry growth to

be able to provide financing for the subsequent growth. If

there were one-way causality, the industry process would

become disoriented, and its contribution to the economic

development would deteriorate over time. Hence, the

exclusive causation, if arbitrarily established for the

reason of mutual causation, will produce false results since

it provides a distorted depiction of the actual process.

This argument, however, does not suggest that a leading

causality cannot be established. In fact, results from lag-

time interval tests point to the existence of leading

causality: except for one case, the degree of association

between independent and dependent variables is decreased as

time series are changed to the intervals of t-1 and t-2.

This could conclude that the effects become weaker when the

time between variables becomes distant. Therefore, the

analyses have well served the research objective, i.e.,

financing is critical to, and a leading catalyst for the
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industry growth.

In conclusion, despite lack of specified data on the

investment, diversified financing significantly relieved

investment constraints by supplementing central investment.

Increased investment contributed to the industry growth, as

confirmed by the level of growth and correlations.



CHAPTER 6

DISCUSSION TWO: FINANCING AND COMPETITION

China's telecommunications is a strictly regulated

industry with a state-protected monopoly. For a long time,

the rationale and policy for such a centralized regime were

inherited from the country's political and economic systems

established since 1949, that a central system and planned

economy could effectively maintain political stability and

utilize national resources. From this historical viewpoint,

it is apparent that the changes of the current industry

regime essentially rely on the general changes in society.

This is exactly what the telecommunications industry

experienced in the 19803. The economic reform and open-door

policy since 1979 have altered the country's agenda, from

rigid political ideology to appreciation of economic

development and market principles. The reform has also

facilitated changes in telecommunications by restructuring

the industry administration and reforming policies in

network management, pricing and financing. The

restructuring has created ripple effects in the industry.

The financing responsibility has become decentralized and

85
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diversified between central and local sources. Sector

competition also has gradually emerged in national and local

markets. This chapter will discuss the forces behind

competition, forms of competition, and relationships between

diversified financing and competition.

6.1 Industry Restructuring

For over 30 years, telecommunications in China was

operated by a hierarchical structure. 0n the top of the

hierarchy is the Ministry of Posts 8 Telecommunications

(MPT); its various departments and committees controlled

corresponding operational branches in provinces and cities.

Such a tightly controlled structure had made the MPT a

colossal monopoly in China. Although the centralized regime

made commensurate contributions to the early development in

the 19503, it had gradually become unwieldy as the industry

quickly expanded and the demand soared. By the early 19803,

the old regime had shown signs of inability to effectively

lead the industry, restrained essentially by severe fund

shortages (Lerner, 1987b; Egg Week, 1987; ghing_na;k§;,
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1988).16

Beginning in 1985, the MPT implemented a series of

policies restructuring its administration and operations.

The restructuring has brought about two important changes

that create new dynamics in telecommunications market: the

breakdown of the MPT monopoly in technology and

manufacturing, and new working relationships between MPT and

its local bureaus.

1) Under the new policy, the MPT's primary

responsibilities are regulation, research and development

(R8D) and administration. The MPT waives its direct control

over manufacturing to a newly formed industry group, the

China National Posts 8 Telecommunications Industry

Corporation (PTIC) (Jing, 1986). The PTIC is a semi-

independent holding company consisted of 27 communications

equipment manufacturing companies that were formerly MPT

affiliates, and ten communications professional groups,

specializing in microwave, fiber optics, telephone systems,

video technology, mobile communications, as well as office

automation, rural communications, and postal machinery. The

 

“ Exposure of problems in telecommunications is rare in

government controlled media, but complaints of the

inadequacy of industry structure can still be seen from

various sources, such as Wang (1984), Zhang (1986) and the

Development Research Center report (1991). A recent article

(Chen, 1991) goes so far as to argue that benefit equity

among different administrative layers should become

incentives for local investment. He also argues that social

and economic benefits should override the structural concern

for higher efficiency.
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PTIC employs more than 40,000 people, 20 percent of whom are

technical personnel (W9r1g_1§1§ggmmgniggtigg§, 3:1, 1990).

These new enterprise groups are virtually detached from

MPT's clumsy hierarchy with considerable autonomy in

investment, technology and management. More important, a

new form of industrial alliance has emerged from industry

restructuring, which has further disintegrated the MPT's

monopoly.

The MPT is not the only player in China’s

telecommunications market, there are other ministries that

manufacture and operate large-scale private networks. There

are two reasons for such divisions. One is historical. Like

the MPT, each ministry has established a self-contained

hierarchy so that they can protect their territory and do

not have to intrude on others’ turf. Moreover, a strong

ministry has great advantages in negotiating annual budget

with the central government, which often is the key to their

growth. The other reason is technical. A number of

ministries have special operations that require full scale

and efficient communications systems. The Ministry of

Petroleum Industry, for example, controls 15 satellite earth

stations linking on-shore oil and gas production with voice

and data transmission (Lerner, 1987b). The Ministry of

Defense and Ministry of Railways also require uninterrupted

communications with remote sites. Special communications

may be jeopardized if managed by public network utilities.
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Therefore, over the years these ministries have built

immense networks for internal use. They have also attained

adequate manufacturing capability and technical expertise.

Nonetheless, as the result of territorial autonomy and

strict control for public access, much of the capacity of

some private networks is underutilized (Zhou, 1990).

One of the goals of the newly formed groups is to

streamline manufacturing capability and technical expertise

formerly retained by different ministries, or "horizontal

alliance," as it is commonly called. For example, the

Microwave Communications Group of PTIC has teamed up with

Ministries of Water 8 Power, Coal, Petroleum, and Radio 8

Television to make microwave equipment and provide technical

services (Lu, 1987). The industry restructuring has had

manifold consequences. In addition to cross-territorial

cooperation, horizontal alliance has been able to create

higher investment and promote better applied research. As a

result, it has improved industry efficiency, generated

greater profits, and obtained a better position in advanced

technologies (Lu, 1987).

Ironically, the horizontal alliance was initiated by

the MPT to reform the industry structure, but the new

industry groups have soon posed serious challenges to the

MPT's central control in production, marketing, and

technology, and spawned competition in the marketplace. To

a certain degree, the horizontal alliance has fundamentally



90

changed the market dynamics, from one supreme center to many

parallel industry groups. Although theoretically the MPT

still owns these groups (e.g., through the PTIC), the

network management responsibility and decision-making have

been shifted downward significantly. The decentralized

sector market encourages multiple entries, which inevitably

has fostered competition across the MPT and other

ministries. The gradually decentralized industry will be

the key to many changes in the market in the future.

2) If the horizontal alliances are to break ministerial

boundaries, then the vertical overhaul within the

telecommunications industry has encouraged competition from

local bureaus.

Restructuring within the MPT is driven primarily by

lack of central funding for local projects. In the mid-

19803, the industry financing felt a pinch with increasing

demand for central budget from other industries, coupled

with the rapid sector expansion which needed consistent and

long-term investments. With slow increments of central

investment, the MPT decided to resort to local financial

sources, particularly in provinces where the economy was

thriving and had great potential in communications for

trans-national and inter-province networks.

China’s domestic networks consist of four tiers (Liang

8 Zhu, 1988). Parallel to Table 2 in Chapter 3, the network

configuration is hierarchical. The first tier is inter-
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provincial (including trans-national), which handles major

voice and data communications across the country. The

second tier is provincial centers which switch primarily

intra-provincial traffic (inward traffic). The third tier

is inter-country/city. And the fourth tier is county/city

exchanges to terminals. Both the third and fourth tiers

handle local calls (similar to intra-LATA traffic in the

U.S.).

The streamlining between the MPT and its local bureaus

calls for self financing essentially for the second tier

(intra-provincial networks) and downward. These networks

are designed for local and long distance traffic taking

place within a local area, and in many ways can be

considered as "offshoot" networks from the first tier. In

the past, all these local networks were funded exclusively

by the central investment which had little incentives to

local operators and worse still, it caused the slow growth

of local communications networks. As explained in the

previous chapter, the central investment for local networks

has steadily decreased since the mid-19803, and the share of

local financing has increased significantly. In fact, since

the late-19803, the MPT has literally frozen funding for

local projects, giving full financing and management

responsibilities to the local bureaus (EggplgL§_Qaily,

February 10, 1988; Hao, personal communication, 1990).

The diversified financing policy has significantly
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changed the market dynamics as a result of increasing

competition.

First, MPT's administrative power has been reduced.

Under the new policy, MPT is responsible only for the first-

tier projects, some second-tier projects (connected to the

first tier), major manufacturing facilities, R8D, and

technology transfer to its direct affiliates. Although the

‘MPT still has the commanding power over major

telecommunications projects, it has gradually transferred

day-to-day operation responsibility to local bureaus.

Second, as a result, local bureaus are motivated to

take control of local infrastructure. With increased local

financing, the quality of local networks and services have

been improved and more responsive to local needs, thus

making investment more effective and profitable. Moreover,

high local motivation has had tremendous impacts on

acquiring advanced technologies that used to be strictly

controlled by the MPT, such as through imports. Not

surprisingly, motivated local bureaus are strongly supported

by local governments, many of them, whom local bureaus

directly report to, are convinced that an improved

communications infrastructure will promote local economic

and social developments; such understanding has made local

budget allocated to telecommunications far higher in
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proportion than that from the central government budget.”

Finally, the domestic market has become vigorous and

segmented. In the past, there was only one supplier, the

MPT, in China's telecommunications market; the decentralized

financing policy has encouraged new entries in both national

and local markets. For example, a market study found that

local bureaus have about 57 percent of China's $720 million

telecommunications market, compared to MPT’s 14 percent and

12 percent of private (ministerial) networks (Pyramid

Research, 1988). The segmented market, in turn, has

presented new opportunities for new entries which has

further stimulated competition. Although the MPT is trying

to impose its influence as the supreme regulator, the trend

seems irreversible that China's telecommunications market is

being driven and benefitted by competition.

6.2 Intensifying Competition

At present, there are two forms of competition in

China’s telecommunications market: MPT versus non-MPT and

MPT versus MPT affiliates. Ironically, both forms of

competition stem from industry restructuring aiming at

consolidating marketing forces. The former is the result of

the horizontal alliance, and the latter is from increasing

 

n The strong local commitment can be found in Zu

(1989), Zhang (1990), Meng (1991), and has been acknowledged

by the MPT (Liu, personal communication, 1990).
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local autonomy. Competition concentrates on the most

profitable equipment manufacturing sectors, such as PBXs,

telephone sets, accessories, and medium capacity

transmission equipment.

As mentioned before, ministries that need private

communications systems have substantial capacity in research

and manufacturing. Horizontal alliance has stimulated

rather than subsided their power in an open and competitive

market. Their technical and financial strength has made

them full-fledged competitors of MPT, even in some highly

sophisticated technologies such as high-capacity central

office switch, fiber optic cable, and digital microwave

systems. In the SPC PBX market, for example, of 99 TDM

(time-division multiplexing) and SDM (space-division

multiplexing) PBXs registered at MPT between 1986 and 1989,

about 45 percent were manufactured by non-MPT companies

(excluding direct sales by foreign companies). They include

the Ministries of Defense, Machinery and Electronics

Industry, Aviation and Space, local companies, and joint

ventures (Marketing Department of W9;1§_1g1gggmmunigatign§,

1989a). A recent report indicates that the PBX market is

the strongest sector in China, which provides convenient

access for local users, is inexpensive, and easy to install

and maintain. The strong demand for PBXs has been the main

impetus for competition, despite MPT's protective

regulations such as licensing PBX manufacturing and network
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entrance (Xu, 1991). This is a good example about

confrontation between market forces and central control:

market demand stimulates competition, which in effect defies

central control.

Competition is fierce in less regulated product

categories, such as terminal equipment (including telephone

sets, data terminals, other peripherals and components).

Because terminal equipment requires less technical

sophistication, has high demand, and is very profitable, it

is especially attractive to local companies. As a result,

the terminal market has been flooded with products made by

non-MPT companies. For example, by the end of 1990, there

were 75 telephone manufacturers nationwide with an output of

6.5 million sets a year. Among them, the market share by

non-MPT companies increased to more than 60 percent, whereas

MPT had lost its market almost totally, from nearly 100

percent in the early 19803 to less than 10 percent in 1990

(Wang, 1991). The non-MPT companies (mostly joint ventures)

are more innovative in design and aggressive in marketing.

They are also more efficient than the MPT-controlled

companies with much shorter turnaround time (Marketing

Department of World Telecommunicatigns, 1991).

Competition has emerged in other sectors as well, such

as cables, switching and connection components, interface

circuits, among others. These sectors used to be dominated

by the MPT, but now opens to virtually all capable
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manufacturers certified by MPT (Sun, 1990). Competition has

provided great incentives for many mid- and small-sized

companies, since much of the profit can be retained and

reinvested by these companies rather than given to the MPT.

A competitive market has also stimulated demand in the

society (see Chapter 7 for detailed discussions).

An important aspect for understanding competition with

the MPT is the growing autonomy among local

telecommunications bureaus. Traditionally, local bureaus

are both subsidiaries of the MPT and managed by local

governments. In many cases, the latter provide more funding

for local projects than the budget distributed from the MPT.

Such a dual relationship has made bureaus closer to local

governments and somewhat autonomous of MPT in Beijing. The

local bureaus, for example, may initiate projects without

prior approval by the MPT especially when the project is

locally funded and located in a specific area. As the

number of local projects expanded rapidly during the 19803,

local autonomy also increased significantly. Two underlying

factors have contributed to the increase of local autonomy.

First is profitability. The increased local share is driven

primarily by higher returns of telecommunications services

where a bureau is a monopoly in a locality. The second

factor is management. All China’s 30 provinces and more

than 400 cities have telecommunications bureaus with tens of

thousands of operating offices throughout the country; it is
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virtually impossible for the MPT to manage these bureaus on

a regular basis. Since major local bureaus such as Beijing,

Shanghai, Guangzhou (Canton), and Fujian have considerable

capability in manufacturing and technology, not only do

their products become competitive in quality and price, they

are also actively engaged in direct imports and joint

ventures. The strong economic growth has increased their

foreign currency reserve, and their markets are very

attractive to foreign companies. Although all technology

transfer must have MPT's approval, many projects are

initiated and financed exclusively by local bureaus (see

Chapter 8).

However, competition in China's telecommunications

market is still a nascent phenomenon, and its scale is

small. Compared to telecommunications markets in other

countries, competition in China should be understood as a

relative concept. In fact, most of MPT's competitors are

still state-run enterprises and subject to regulations

imposed on state businesses. In addition, although

competition has effectively broken down MPT's monopoly in

some sector markets, the MPT is still a formidable giant in

major product markets that require hefty investment and

technical expertise, such as satellites, cellular

telephones, and fiber optic networks. Above all, MPT

controls all public networks across the country and all

communications services that generate most of its revenues.
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MPT’s dominance in these areas is unlikely to dwindle in the

near future.

The MPT’s power is also reflected in administration and

regulations. Like most developing countries where PTTs are

both the carrier and regulator, there is no independent

regulatory entity in China like the FCC in the U.S.; the MPT

regulates its own activities. This gives MPT tremendous

power over almost all aspects of the industry. For example,

MPT can set regulations against competition by imposing

strict application and inspection procedures, high licensing

fees, and designating markets for product sales. In fact,

the most competitive markets discussed in this chapter are

those where the demand has outgrown the supply, and the MPT

can no longer accommodate it alone, therefore it unwillingly

relinquished its monopoly to competition.

Although the MPT still dominates many market segments,

the scale of competition increased significantly during the

19803. Given the current industry structure and financing

scheme, competition is irreversible and its impacts on the

market dynamics will likely continue. The segmented

telecommunications market encourages new entries; meanwhile,

the market profitability and high demand will continue to

attract competition. Finally, if the economy retains its

current growth momentum, then the industry regulations will

continue to be lenient toward competition since it can

significantly promote industry growth.
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6.3 Diversified Financing and Competition

Competition is the outcome of new financing policy. As

previously mentioned, a single financing source could ill

afford the rapid expansion of telecommunications in the mid-

19803. Diversified financing was devised to alleviate the

investment constraint of the central government. This has

given tremendous incentives to local and non-MPT companies.

As the result, the local share of sector market, network

construction, and technology advancement has increased

significantly. Diversified financing also has opened the

market for new entries, particularly in the local market

where companies can now sell their products and services for

a profit. To a great extent, the decentralized financing

scheme has spawned competition with the MPT.

However, it should be remembered that competition in

China is in the context of a socialist system which mandates

central planning and equal distribution of social wealth.

Sector competition in telecommunications will help finance

the industry, but its role in the economy should be

evaluated carefully as long as central planning and state

ownership still prevail in the country. The economic reform

is an exploration of alternatives to vitalizing the

socialist economy, it is by no means a surrender to the

market economy, at least for the current leadership.

Therefore, although diversified financing has encouraged
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competition, it is premature to predict that sector

competition will invoke greater deregulation throughout the

industry. In fact, the recent trends show that as the

competition has expanded, the resistance from the MPT is

escalated by trying to suppress the scale and impact of

competition using its political, legal and technological

power. The State Council, for instance, has promulgated

repeatedly that MPT's supreme administration in China is

indisputable, competition must be subjected to MPT’s policy,

control and coordination (Zhou, 1990; flgrlg

Iglgggmmgnigarigns, 4:1, 1991). It is apparent that the

diversified financing has made little impact on diluting the

state ownership of China's telecommunications.

Furthermore, given China’s scarce telecommunications

resource, competition must be able to provide more optimal

use rather than dilute it. As noted by Saunders (1983), a

government monopoly may generate high profits in excess

demand. This seems to imply that competition may not render

optimal use of resources that are always in short supply in

developing countries. In actuality, however, government

bureaucracy, overlapping companies and planning may

undermine the claimed potential of government monopoly,

especially when faced with financial constraints (Wellenius,

1984b). Although these studies could not foresee the

industry privatization in some developing countries soon

after, the fundamental principles of optimal scale still
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hold. China's experience seems to confirm this assertion.

If diversified financing were to lead mixed or multiple

ownership, then unruly competition could cause repetitive

construction and services. The service cross subsidy would

give way to profit-driven price hike. The consumer would

have to absorb the cost by competition, aggravating the

inequality of telecommunications development (Zhou, 1990).

These concerns are reasonable for big countries like China

whose priority is to provide universal services for the

majority in the society.

Despite these concerns, competition also can promote

industry growth, as it explicitly showed in the 19803.

Competition has created a vibrant and progressive market

with multiple entries to bolster industry expansion.

Competition has provided more opportunities for consumers in

an increasing demand. Moreover, sector competition has

reduced product prices and improved quality rather than the

opposite as speculated. Most of all, competition has

generated profits for many small companies, a great

incentive for reinvestment. The motivation driven by new

opportunities and profitability will continue to expand the

local share of industry financing, which in turn will

encourage competition. Since the market is now influenced

by many financial sources, many of them are strong and far

from MPT's reach, competition will become more difficult to

quench but continue to grow.
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The complex relationships between diversified financing

and competition present a true dilemma for China's

telecommunications industry. On the one hand, diversified

financing is initiated by the MPT to alleviate severe

investment constraints. The industry will have to rely on a

variety of financial sources in order to maintain an

adequate growth rate. Diversified financing will likely

continue as the basic financing policy in the 19903 (Yang,

1991). On the other hand, the impacts of decentralized

financing have exceeded compensating investment, it also has

created new market forces that seem to drive the industry to

the direction opposite of government intention. As the

experience in the 19803 shows, diversified financing reduced

central control in planning, management and pricing,

especially at local levels, which led to sector competition.

The financing dilemma is also a challenge to the MPT in

policy making. If the diversified financing policy remains

but is carried out with strict MPT supervision, it will

provide lower benefits for the local companies, hence lower

incentives for their commitment to industry financing.

With reduced local investment, the market growth will become

stagnant which will also discourage demand.

The future prospects of diversified financing and

competition will continue to be a challenge to the MPT and

its roles in the industry. The MPT appears to be in great

favor of the current financing scheme, but threatens to
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regulate competition for any undesirable consequences.

Since there are no viable solutions to the dilemma, it is

likely that MPT will try to manage both ends to maximize the

benefits of diversified financing while reducing the

negative aspects of competition. The effectiveness of such

a compromising policy may be questionable as new

technologies and services are emerging rapidly, and

competition will inevitably take different forms and greater

magnitude. It is anticipated by this study that sector

competition will continue to grow as the local financial

shares increase, but the industry will manage a state of

coexistence between competition and MPT's central control.

The prospect of complete decentralization caused by

competition is unlikely to occur in China, although it has

been a successful experience in some developing countries.



CHAPTER 7

DISCUSSION THREE: FINANCING AND DEMAND

Demand for telecommunications service (primarily

telephone service) in China is high and largely unmet. As

identified by most studies, high telecommunications demand

is a prominent characteristic in many developing countries.

The main reasons are twofold. Technically, network capacity

and telecommunications service are constantly in

undersupply, making most demand unfulfilled. On the other

hand, increasing awareness of the economic and social

benefits from telecommunications services keeps the demand

persistent.

The relationship between financing and demand entails a

number of dimensions affecting the industry growth. In many

respects, the high and unmet demand is persistent to the

service supply; on the other hand, it puts tremendous

pressure on network capacity, diminishing the potential

benefits of telecommunications services. This chapter

analyzes the basic characteristics of telecommunications

demand in China, and its relationships with industry

financing, competition and services. Finally, the chapter

104
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discusses the future prospects of demand.

7.1 Sources of Demand

The high demand for telecommunications services stems

directly from the economic reform. Increasing commercial

and social activities greatly stimulated communication in

the society, particularly among urban businesses and

residents. In spite of strong growth of more than one

million switching lines every year and about the same number

of telephones connected to the public networks,18 the demand

in most urban areas is still soaring at a very fast pace.

According to the MPT, there are long waiting lists for

telephone services in all major cities. In 1988, there were

480,000 requests for telephone lines nationwide. Despite

770,000 new telephone numbers were issued in 1989, the

waiting list was escalated to 520,000 (MPT, 1990b). The

similar pattern occurred in 1990: with 980,000 new numbers

issued, new requests were doubled to well over one million

(Li, 1991). The actual demand can be much higher since most

requests in rural areas are unrecorded or ignored. Even for

the urban areas, a million requests are considered low for

 

“ The growth of telephone sets is much greater if those

on local loops are also included. Typically, a PBX or a key

system can switch up to 200 access calls in a local area,

and route outgoing calls to the public networks.
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over 400 cities and about 80 million urban households.l9

Moreover, the distribution of recorded demand is highly

concentrated in the urban areas: the urban population, which

is about 25 percent of the total population, constitutes

more than 70 percent of demand. The excess demand is so

high that the effects of supply diminish quickly despite the

growth rate of a million-line per year. The pattern of the

high demand is unveiled by a recent World Bank-China joint

study. As shown in Table 9, although a significant number

of new lines were issued between 1983 and 1989, the service

requests remained high.

Table 9 Growth of Excess Demand in Selected Areas

 

 

 

1989 1982 Change

Requests 77,686 23,779 2.27

Beijing

New Issues 39,845 6,748 4.90

Requests 98,859 23,297 3.24

Shanghai

New Issues 65,352 7,016 8.31

Requests 149,983 5,185 27.93

Guangdong

New Issues 139,647 6,681 19.90

 

Source: Development Research Center, 1991, p.5.

 

“ The waiting list only reflects demand from those who

have submitted a request. It does not show, however, the

number of households that want the service. Typically, an

urban resident may wait for years for a phone line

installed. Frustrated by long waiting periods, many simply

do not make the request.
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The table shows that the urban excess demand remained

strong despite the significant growth in telephone service

during the 19803. The table also shows that demand in

Guangdong has grown more rapidly and outweighed supply with

substantial margins.

According to the same study, during the 19803, the

1:elecommunications capacity (switching and transmission)

czould only accommodate about 50 percent of total demand

(Development Research Center, 1991) . Even by the most

cxptimistic prediction that China will have 33.6 million

1:elephones by the year 2000, the nationwide density will

sstill as low as three percent. This translates to

(:ontinually high and unmet demand and there seem no

effective solutions in the near future.

An interesting trend about the urban demand is the

‘growing number of residential telephone households. In

'Beijing, for example, requests from residents in 1990 made

'up more than 60 percent of the total waiting list.

INationwide, residential telephone constitutes more than 25

jpercent of total telephones in service (Marketing Department

of Wgrld Telecgmmunicgtigns, 1991).

In addition to demand for telephone services there is

also demand for access. To alleviate the demand for access,

many business users have installed PBXs for local

communication, typically in office complexes or residential

areas. The SPC PBXs are very popular among large



108

organizations because they improve user productivity and

reduce reliance on public networks for local communication.

As the result of increasing local access, the traffic load

on the public networks has increased significantly when a

large number of outbound calls are switched onto public

networks that are already operated in peak conditions.

Repetitive attempts for access further aggravate line

congestion, causing the completion ratio (complete/call) for

local calls (intra-city) at only 60 percent during business

hours (MPT, 1991b). The ratio for long distance calls is

even worse, only at 20 percent (Zhou, 1990).

Demand in rural areas is also on the rise. The rural

demand comes primarily from mushrooming enterprises in non-

agricultural sectors, such as manufacturing, processing

industry and exports, as well as from some residents. As

more rural population are engaged in trade with urban

markets, communication with cities as well as among

themselves has increased substantially. Although the rural

demand is relatively lower than urban areas, its large

population makes the demand a potential financial source for

telephone services. At present most rural telephone systems

use step-by-step (manual) and crossbar (semi-automatic)

switches compared to SPC switches (fully automatic) employed

in urban networks. Although voice communication load in

most rural areas is still low, such system provision may

soon become inadequate as the rural demand is expected to swell.
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The high and unmet demand in China has several negative

consequences. It keeps high pressure on network capacity,

aggravates communications overload; as a result, it

undermines the potential benefits of telecommunications

services. It also becomes persistent to supply and price, a

recurring problem in many developing countries.

7.2 Characteristics of Excess Demand

The drastic increase of residential demand for

telephone service is a strong indication of increasing

recognition of its economic and social benefits. This

confirms the previous studies that telecommunications

services yield relatively greater benefits in developing

countries than in developed countries (cf. Chapter 2).

Although some research found it difficult to establish

consistent measurements for the benefits in society (Hudson,

et al., 1983, Pierce 8 Jéquier, 1983), studies by the

Chinese suggest the benefits are significant and can be

measured by real terms such as money and time.

One of the first studies conducted by the MPT in 1988,

for example, found that every 100 million yuan investment in

telecommunications could yield 1.4 billion yuan in return in

ten years (MPT, 1988). Using computer simulation the study

also found that 76 percent of long distance calls could

replace business travel, and 92 percent of local calls could
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substitute for intra-city transportation.

The benefits of telecommunications are also confirmed

by a recent study. Entitled "Report on Development

Relations between Transportation Industry and

Telecommunications," the study found that about 60 percent

of passenger travel is information based (meetings,

negotiations, etc.), and 35 percent of it can be replaced by

telecommunications. The savings on transportation expenses

and time is 12 times when using telecommunications services,

or about 20 billion yuan a year (China Science and

Technology Association, 1991).

Apparently the economic and social benefits of

telecommunications are positively related to the economic

development. The Special Economic Zones (SEZs) in Guangdong

(adjacent to Hong Kong) and Fujian (across from the Taiwan

Straits), for example, have achieved remarkable economic

growth and higher quality of life than the most parts of the

country. The density of telephones in these regions is also

the highest in the country. Shenzhen, one of the SEZs in

Guangdong, has a telephone density of 30 percent compared to

Beijing, the capital, of about 16 percent. The perceived

benefits also prevail among the rural population. By 1987,

more than 36,000 farm households installed telephones even

though the density is still very low, at .15 percent (Li,

1987).

The perceived benefits are also reflected in an
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increasing number of calls. In 1985, there were an average

of 65 million calls a day nationwide. By 1989, the daily

number had soared to more than 100 million calls. Increased

call volume may be a result of increased telephone sets and

access; it also shows increasing reliance on telephone for

business and personal activities. For example, the author's

observations in 1990 found telephones were gradually

replacing face-to-face contacts in personal and commercial

communication, especially in cities where telephone

penetration is relatively higher.

The perceived economic and social benefits often

override the costs for obtaining telephone service, making

the demand persistent. As revealed by studies on

telephone's benefits in developing countries, some people

may not have overwhelming needs for telephone communication,

but their concerns about emergencies become a compelling

motive to obtain the service, even though such occasions may

be rare (Pierce 8 Jéquier, 1983). The benefits of life or

property rescue are perceived more than just an extension of

personal or community contact. This conclusion can

certainly be extended in many developing countries where a

telephone is perceived to fulfill very important roles. The

cumulative and sometimes indirect benefits seem to surpass

telephone's conventional functions as merely a substitute

for personal contacts. The overwhelming social perception

is the major reason for the excess demand insensitive to
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service price.

As discussed in Chapter 3, for more than 30 years,

telephone services in China (including installation and

access) were heavily subsidized by the government. The

price was determined arbitrarily and did not reflect the

true costs. Since the early 19803, central government has

gradually reduced its subsidies on services. Meanwhile, the

relaxed telecommunications market and diversified financing

policy have put financial responsibility on service

providers such as local bureaus and carriers. As a result

of self financing, the price for telecommunications services

has increased significantly. For example, since 1990, the

Beijing telecommunications bureau has increased the

installation fee from about 500 yuan to 5,000 yuan, and the

monthly charge from 14.4 yuan to 20-36 yuan (Yi, 1990).

Interestingly, the large-scale price increases do not seem

to repress telecommunications demand in China. Wenders

(1987) noted that telecommunications demand is determined

primarily by the price of usage, under the assumption of

cost and benefits. In the case of China, however, the

demand seems to be driven more by the perceived benefits

than the price charged for receiving such benefits;

therefore, despite the price hike the demand continues to

rise, as shown in Table 9.

In addition to perceived benefits, improved economic

conditions and quality of life also contribute to the
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inelasticity of demand. Before the 19803, few people could

afford even the heavily subsidized services. The economic

reform has increased income in most households, improved

living conditions, and stimulated communications needs.20

As a result, people have higher purchasing power for

expenses other than livelihood items, such as telephone

services. Although there are no public opinion data

available about the price hike, it is quite obvious from the

influx of requests that the majority, particularly urban

residents, still believe that having telephone service is a

good investment and are able to buy the service.

The willingness to pay high price for telephone service

is very common in developing countries (see Chapter 2). In

some countries, people are willing to pay the price that is

disproportionally higher than their regular income can

afford (Hudson, et al., 1983; Saunders, et al., 1983), as

compared to developed countries where demand is elastic to

price determined by the supply-demand equilibrium. This

indicates that perceived benefits from telecommunications

are much higher in developing countries, so high that price

becomes secondary in many people's decision making, causing

the demand persistent.

 

” During the 19803, the national per capita income

increased from 376 yuan in 1980 to 1,300 yuan in 1990, or

2.5 times. Income for non-agricultural workers in 1990 was

2,150 yuan, agricultural workers 630 yuan. During the

decade, the real consumption increased at an average of 5.9

percent per annum (Mackerras 8 Yorke, p.170, 1991; EggplgLs

Daily, March 22, 1991; Zou, 1991).



114

Does the insensitivity of demand mean that the market

price is yet to reach the optimal level in the supply-demand

equilibrium? Can price for basic telephone service continue

to increase? If the price continues to rise until to the

level of market acceptance, then the excess demand may

decline, and the tension between supply and demand may be

reduced. However, decline in demand also means few people

will be interested in, or can afford, the telephone service,

despite its potential benefits. As the telephone network

becomes slow in expansion, its economic benefits will

diminish because the latter essentially are based on the

externality of the service. As Artle 8 Averous (1973) have

convincingly argued, the more people connected to the

network and engaged in communication, the higher benefits

the system will deliver. Their study implies that the

effective solution lies in expanding access, rather than

increasing price, to resolve the persistent demand.

Furthermore, the continual growth relies on the extent

of telephone services. Excess and persistent demand

translates to a large pool of public funds that can be used

for network development. Such user financing sources would

likely disappear if the price is set too high in attempts to

reach supply-demand balance. Since telephone services in

China are gradually decentralized and become self financed

by the local carriers, they can hardly maintain if the

subscriber base is limited caused by the price hike and
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diminishing demand.

7.3 Industry Financing and Demand

The high and unmet demand exerts tremendous pressure on

the current network capacity, causing serious traffic

congestion and diminishing economic and social benefits.

The demand is also pushing the MPT and local service

providers to find alternatives to increasing supply, which

must go beyond simply raising prices. The ultimate solution

seems to lie in new market dynamics that can create a more

vibrant supply market.

The discussion of excess telecommunications demand in

China confirms the essential argument of this study:

financing is the most critical bottleneck of industry

growth; it is also the ultimate reason for the high and

unmet demand. Since the central government is no longer

able to provide sufficient funding, industry financing has

been decentralized and diversified. As a result of the new

financing scheme, competition has intensified for achieving

higher profits.

In many respects, the strong demand is the outcome of

an increasingly competitive market. With the local carriers

now having financial power and service prices being used as

an important financing pool, the service is growing

steadily. Despite the growing demand, it is more likely now
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than ever before for average households to obtain telephone

services. The increasing service availability has greatly

stimulated social demand. Higher family income has further

reinforced the demand.

Therefore, the key aspect in the relationship between

financing and demand is competition which is also directly

related to diversified financing. This argument is

supported by the following reasons.

First, by far a large portion of industry investment,

particularly in local construction and services, comes from

the government, collective (enterprises and loans) and

private sources. Increased service prices can partially

offset costs in switching and drop lines connecting

telephone sets at user's premises, which is about 30 percent

of the total costs including central office construction and

equipment, public network switching and transmission (Ji,

et al., 1990). Most people (users and those requesting the

service), however, are unaware of such huge investments for

even very basic services. Therefore, the cost distribution

and financing scheme have limited impact on their demand for

service.

Second, however, changes in financing policy have

strong implications for the MPT, local bureaus, and other

market players. For example, further relaxed financial

control will likely encourage more market entries, promoting

competition in production and pricing. In fact, the
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increase in service price is such an approach local carriers

use to increase financial viability. Conversely,

restrictions in diversified financing will inhibit potential

players and reduce competition scale, thus making the market

rigid and less attractive to local service providers.

Obviously the consequences of such changes will affect the

demand tremendously.

Third, as mentioned in the previous section, the demand

in China is driven primarily by perceived benefits which

often override costs and the user's purchasing power for the

service. Therefore, the demand is affected more by service

availability than price or financing policy. The analysis

of demand in China seems to show that changes in price or

financing do not directly affect service availability when

other factors are missing such as effective competition and

improvements in network capacity.

For these reasons, it appears that the relationship

between industry financing and demand is indirect but

significant. The demand is contingent on the outcome of

financing, which includes local autonomy which can create

better financing and services, competition entailing more

opportunities for the consumer, and technological

improvements for higher service availability and better

communications handling. As China's experience has shown,

the joint effects of these factors made direct contributions

to the service availability, which reinforced the perception
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of benefits, and stimulated demand. This study contends

that the implicit and dynamic relationship between industry

financing and telecommunications demand is the key to

alleviating demand in the long run by encouraging

competition and diversifying financial sources.

The pressure of excess demand can prompt further

reforms in the MPT to find financing solutions. High and

unmet demand in the long run diminishes economic returns of

telephone networks because of low access and under-utilized

public financing. There are other social repercussions as

well. According to the government's plan for the 19903,

telecommunications must grow faster than the general economy

in order to accommodate the soaring communications. Added

to the already serious situation, the excess demand is also

likely to grow as telecommunications services become more

accessible and communication more imperative in commercial

and social activities. The high and unmet demand will also

pressure the MPT to seek alternatives to increasing service

supply, this may further open the market for financing,

production and services. Decentralized responsibility and

increasing local financing shares must be taken as a long-

term strategy for alleviating the strong excess demand,

which will further encourage and expand sector competition.



CHAPTER 8

DISCUSSION FOUR: FINANCING AND TECHNOLOGY TRANSFER

Technology is a crucial building block of

telecommunications development. As discussed in Chapters 2

and 3, telecommunications growth relies on two fundgmental
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experience. In a recent study on technology transfer in

China, the participants seemed to agree that technology

transfer must be conducted for the domestic agenda and

strategic goals. Based on this understanding, adoption and

dissemination of imported technologies become more critical

than hardware acquisition; and new technolo i 3 must serve

for applic ’ons and increasing1mass_prodnction (Lin, 1990).

Although many attribute the vulnerable position of
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the implications of diversified financing in technology

transfer.

8.1 Context of Technology Transfer in China
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countries requires foreign exchange (FE) for importation.

This is confirmed in China. For example, by one account,

about $800 million worth of technology transfer was made in

1990,21 well exceeding the estimated total value of $720

million domestic equipment market. (Thg_gnin§_fig§ing§§

mm, 1990, 1991).”)?
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n The expenditure for technology transfer in

telecommunications includes importation and foreign

government/companies (concessional loans, joint ventures,

and direct investments). Usually only the domestic

expenditure appears on annual statistics, therefore, it is

considerably lower than the actual magnitude of technology

transfer by about 10-15 percent.

n The size of telecommunications market is estimated

differently. If broadcasting systems are included, the

market size is at $1.2 billion (Department of Commerce,

1985; thna_1rggg, 1:1, 1986). If only telecommunications

equipment is accounted for, the size is about $720 million

(Pyramid Research, 1988).
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China faces\two obstacles in obtaining foreign capital.
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Theffifquis political; By definition, China is a communist

country, whose international aid is subject to the close

scrutiny of international aid.regulations, such as General
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Agreement on Tariffs and Trade (GATT), International
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Monetary Fund (IMF), the World Bank, and Coordinating

Committee on Multilateral Export Controls (COCOM). In

H

addition, technologytransfer to China is also subject to
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regulations imposed by some Western countries-on1technology

 

exports and bilateral trade, such as the mpst-favored nation

trade status set by the U.§3 government. Since the mid-

19803, the world has witnessed the remarka le achievements

of China’s reform and its commitment to economic

development. As a result, international regulations in

financial aid and technical assistance have relaxed in favor

of ChinaSb Such changing context is clearly shown in a U.S.
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congressional report on technology transfer to China.

"China recognizes the need to acquire new

technology and new capabilities in its

efforts to modernize and expand its

economy... U.S. policy toward China for

the past 10 years has been predicated on

the assumption that closer relations are

generally beneficial but that caution must

be exercised in the transfer of advanced

sensitive technology... some ask whether

the United States should make greater

efforts to help China modernize through

technology transfer." (Office of Technology

Assessment, 1987, p.3)

The signs of changing U.S. policy also reflect the

 

increasing awareness that [hins' s improved economy will

  

contribute to the world stability and security, thus should
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(Ho, 1985; Simon, 1986; Office of Technology Assessment,

1937).

AlthoughChina’ s new economic policy and practice have
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won considerable respect and support from abroad, its
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unstable political situation continues to undermineits
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economic endeavor. The political repercussion of economic
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reform and demand for democracy have intimidated foreign

 

lending and investment, as proven repeatedly in the 19325:}

In China, the Communist Party controls the government and

legislation. It is thus understandable that major economic

policies must serve the political priority set by the Party.

Such a vulnerable relationship often interferes with or even
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tarnish economic activities. The most recent evidence is

x “\

the democracy movement in:ig§9) Thgwggvernmentlbrntal
u~”’_,___,1

supprsssigg,clearly unmistakably manifested its stance: the

country's economic development must sacrifice for the

survival of current regime and ideology. All foreign
In“,

 

lending and negotiatigngwwa8~haltedwor“canceledmimmggifitely
J—

after the crackdown, causingfigggngmicllosg«inmbillign§,of
‘\%\\Mfl#Mflf’,_,._.ml__rwm_m.

dollars.

Hun-bk .5

 

China's political instability and its crucial influence

on the economy are the inherent weakness that will continue

to undermine the country’s economic development. Although

China has acquired a number of high technologies previously

under strict export control, the heayy political co ' n

in technology transfer will continue to affect foreign#*fl_q_MHfifififlfl/fifl_wllfl

financing, especially in policy consistencyandshgrt-term
..m-” can-0"- ~_ “fl—lb

     

 

 

profits.

M“...—

Another concern that affects foreign investment is

...- H_._c ...,H.

 
 H.__.

 

(Cina’ 3 financial return EaSEEIEEQQ. As discussed in

Chapter 2, telecommunications can hi h financigl
 

 

returns on investment relatively quickly; therefore, bank

”...-...“...q_M

 

    
 

 “a...“

loans (e. g., the WorldBank)_for telecommunications projects
How—0v

“W.u-__,N.,1H._mm.“
 

 

tend to be short, typigslly between three_to_fonrwyears
 

(Wellenius, 1984b). Studies show that even for such a short

period, returns can be substantial, usually double the

investment (Saunders, 1983). Although~China has received
 

some loans from the World Bank and other banking

Wa
r—

h_""“w
u—
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institutions (e.g. , AsianDevelopment Bank) for its
.- -—-_.-.——~.... .—

 

 

>—-.p-‘—c--—-—-o-t...-—--—¢— 1'mdrmfli'u“

telecommunications projects, usually theyare in small
”...—......“— ru-s-"new at”

m

amounts and designated to a part1cu1ar project,_orthrough

v— .1-.1... ~——-w

product sales by foreign manufacturers.
”...-... n..—

. .3. Man tuna..-mM' '-
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Government_concessiona11loans constitute the major

foreign financial source for China’ s telecommunications.
'w .m- «Hm .omwwnh- arm“T'M VHF—“fl—‘wd

Typicall , government loan:/allgwwlonger lending periods

 

 

 

 

--5n._
Mk.-

(19:30 years llwith11QWMerflgwifiEEEEEEE: (fifiiffig the 12gb.

China was granted many £9E€PB§R§-1~°§D§L -a.apa¢i.a}.1_z,. firm
 

Western Europe, Japan, and North America. The loans,
\\_~flfl’»fl_ H 1 .7M1111_mmliw- , ,_”

estimated at billions of dollars, will graduallyenter
... -.--—--

 

mw-—
5.... ..M—P.th-

maturity in the 1990s.‘ Although China’s telecommunications

Hw,,1wnww

has made impressive growth, it is questionable that the

industry alone can generate sufficient foreign currency to

repay foreign debtsy/th may have to draw from national

foreign currency reserve along with other industries, which

is a serious deficiency as many of them will be paying their

debts about the same time39//

Despite political and economic perplexity, government

, ....” .

loans provided great leverage for China’stechnology
- ~—.-—-_.-‘_».:-‘-—....-—...-.w1. "mu-h—q-

 

 
_,._.o—

,ym.mm-Mw’

,_,_7

transfer duringthe1980s, particularly in equipment

WW
W-
A-

-..—.-.
...

...—.— _....__
_,

procurement and upgrading systems. KW1thoutgovernment

«...—...“

 

” By the end of 1990, China's foreign exchange holding

was $11 billion, dropped from $17 billion in 1984

(Department of Commerce, 1985; Zou, 1991). The actual

payment capability should be much lower since China had

incurred much higher debts by 1990. Many debts involved

technology transfer and other foreign technical assistance.
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loans, it would have been almost impossible to attain the \

/_#__._.1_F _eeii __

magnitude of technology transfer thathas made Significant

\

fl—gwh-fll‘ .‘ ‘M‘ g.,-b 4“ \‘-h fin. bf-nu

...4...—w_¢w._- a _'__,-,..-,

contributions to the industry growth.

J
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8.2 Market of Technology Transfer

A U.S. government report on telecommunications

.....___

advanced industrialized countries" in technology (Department

of‘gommerce, p.5, 1985)}//§witching and transmission

technology represents the major gap with the West. Crossbar

and step-by-step switches had been used in public networks

for decades until China's telecommunications market was

opened in the early 1980sy//

(The first SPC digital switch was imported in 1982 and

employed in the public network in southern China. Its

10,000-1ine switching capacity exceeded any switch then in

operationJJZheng, 1989). This is the beginning of a massive

influx of technology transfer throughout the 19808. In

 

£1983 was launched between the MPT
 

and ITT’s affiliate Belgian BellTelephone (BTM) to

”"w“I’m-......-

 

 

\-

manufacture SPC a ' . By id-1é§ , about

W

15 telecommunic ' ' ventureguwere established in

China (thna_Trade. 1:1. 1986)-

FESE_EEE#XE£X.Q§giQningiwtechnology,transferpin_China

 

 

has been_¢¥§9ntedeinmthree_basic forms: imports, j‘gint3

'I.

7“ \

,'/

an
/
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ventures, and d rect investments/salesjby foreign companies.

 

   

 

 

 

/"' -"- _e.

1) a. Purchase of Western technology and

products was surged by the mid-19808 as the first phase of
~___flfi,_.__

massive technology_trans£er. The initiativejwas driven by
 

 

 

  

three concurring factors. {TiEE} the economic growth had
\“M A.

accumulated a fair large amount of foreign exchange that
M~M_-....»— -

__ ‘__._—_.___-—--—_'"‘

made massive purchasepossible. (Second, China did not have
m -—‘—‘—‘ ' 'N“~--q.-=-- x_.._-¢_ .... ‘- —---""'" '

my-

adeguatetechnology and production capacity, and it would be
_w- u.——--i—a—r--__,_. -u..—-—_.___...__1 ‘ I

very costly to manufacturethemselves while supply was

\\ _11

available elsewhere. Third, the government decided_that the

W-'

priority wasto improve current networks so that high

. ...—..‘L

h_. 1—--—

economic benefits could be attained quickly.
.. ...—..- ——.-'-W—~4r~
WW

The shopping spree invoked by the economic euphoria

‘ ’“"‘""_'""‘

also had negatixg;consequenges. As a result of_lggk:9f

strategic planning and technical expertise, many local
_—-_...,“--r~_.n,_ 

telecommunications bureaus spent millions of dollars for

products that either were dumped by foreign companies or

inadequate for domestic needs. Moreover, it created a false
Wi-L-fl

 

perception in the international financial and exporting

community that China could spend as much foreign currency as

it pleased. To many Western companies, the size of China's

\
____,,_
 

market resented reat tial that could absorbanP 9 impotent- Y

mwmufifi-fl“fl

.impgrts (Boothrgydr~i985rf””’”“'“"”'"”1 “1R
4‘

‘0’"   

 

 
 

 

ngact, although China’ 5 total imports steadily

ncreased during the 1980s, from $20 billion in 1980 to m re

fl

¥

than $53 billion in 1990 (Zou, 1991), imports of

M W..
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The market of telecommunications imports is summarized

in Tables 10 (by countries) and 11 (by product categories).

Both tables cover a time span of 1983-90, since large-scale

importation did not take place until 1983. Because

telecommunications imports are conducted at all levels, thus

Table 10 China’s Telecommunications Imports

by Countries (1983-90)(1)

1983 1984 1985 1986 1987 1988 1989 1990
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Total 16 3 31 25b

Notes: (1) Number of transactions; completed or signed.

(2) Including Australia, Czechoslovakia, New Zealand,

Norway, South Korea, Spain, Yugoslavia, and INTELSAT.

 

Source: The China Business Review, 1983-91.

 

u Data on telecommunications imports are aggregate,

including broadcasting equipment and electronics. Therefore

the actual share of telecommunications imports should be

somewhat lower than three percent.



130

difficult to establish a comprehensive collection, the data

may not be complete, but they are sufficient to demonstrate

the basic trends in technology transfer in China.

Table 11 China's Telecommunications Imports

by Product Categories (1983-90)

1983 1984 1985 1986 1987 1988 1989 1990

 

 

Microwave 1 1 3 13 2 4 4 1

Mobile Comm. 2 5 8 5 4 2 2 3

Satellite(1) 2 5 4 3 7 2 1 o

SPC Switch(2) 7 9 22 26 24 11 10 8

CPE(3) 1 1 1 1 0 2 1 2

Transmission(4)1 4 17 20 5 12 8 3

Others(5) 3 8 8 11 6 4 1 2

Total 17 33 63 79 48 37 27 19

 

Notes: (1) Including components and earth stations.

(2) Including PBXs. (3) Including telephone sets,

terminals, etc. (4) Including coaxial, fiber cables,

and other wiring equipment. (5) Including components,

radar systems, and non-voice equipment (data, fax,

telex, etc.).

Source: The China Business Review, 1983-91.

Several observations on imports can be made from both

tables.

First, the distributions of export countries and

Wen—..... ....

..- v’

...—...“!

products show a surprisingly identical cu;;;)(Figure 3),

indicating a correlated trend between importing countffies

and products. There are two possible reasons for such a

close correlation. Eééé)isflthatmChinaLsmtelegngQniQations

imports market was accelerated before 1986. For example,
 m

We”.

" H "-7— ~1—
-—. yaw—gum”.-

between 1983 and 1984, telecommunications imports jumped 2.8
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times from 692 million yuan to 2.68 billion yuan (Ho, 1985) .

The overheated imports were coupled with optimistic

assessment by Western vendors, until reached its peak in

 

M. On the other hand, after fougtoJive—yearsof
_J,
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Figure 3 Distribution of Imports

(1983-90)

Eportation. sgggggggggflgesmentsxerewgraduulrmd.
 

 

F01? instance, important .SBQEELiLChnandv transmission

 

equipment dropped sharply between 1986 and 1999, mm
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PFBSuction, and lessened demand, As imports in these market
__,.,,__m ,. m. -..—... "I..-

Joann—h
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segments reached the peak, sales by foreign vendors, notably
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Japan, the 0.x. and the U.S. were decreased significantly.

Second, Western Europe, North America and Japan were
“KM _
 

the largest exporting countries in China's

.__._

telecommunications market; they were also the major supplier

 

for most products listed in Table 11. It is worth

mentioning that although the number of sales by U.S.

companies are comparable with that by European companies,

the size of U.S. imports (in dollar value) is much smaller,

typically remaining at about five percent (Department of

Commerce, 1985; Ross, 1988). ngr example, sales of the mgstix

lucrative SPC. switch were...Lang.-§.§.i.;1arsz.39.9129199waMtge
w

EuropeanandJapanese,companieswmsuch.as gricsson 9: Sweden,

WfiMV'

A1.catel 0f “anesthfiiemsns 9f Germany...,andmué&tsu “of “Japan.
M - -r‘~:-a-“’_,.Jr_...w.

because the volumgflpurchase"fromwthese“companies~iswmade
____~_'fl~_flmwufli

possible bytheiEWSQXfiinmentsLsconcessionalmloanswnhich ,/
 

usually reggirgmpurchaseof particularuprodnctsefizpm

gqvermentdes1gnatedcompaniesfi As Table 12 shows, as of

1990, American AT&T's market share of SPC switch was less

.....1 ‘ '«3"I‘fi‘l‘f‘fi

  MS

   than one percent. (several reaso
 LA 1.4 A___,_* ,1/

A

   

W:I»T: ' ,3

'tHe government's regulations on exporting high-tech‘  ports:

 

  
 

 

-...__ ....1. H ---~...._._~— fv “Wu-......

products to communist countriesi no government loans tof//
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Table 12 Market Share of SPC Switch

 

(1990)

Company/Country Product Share(%)

Shanghai Bell(1) 81240 26.7

Fujitsu/Japan F150 23.6

NBC/Japan NEAX61 22.9

Ericsson/Sweden AXE10 10.7

Alcatel/France E103 6.5

Siemens/Germany EWSD 4.0

Northern Telecom/ 0M8100/200 3.5

Canada DMSlO 1.3

AT&T/U.S. SESS 0.8

 

Notes: (1) A joint venture between MPT and

Belgian BTM.

Source: Marketing Department of World

Telecommunications, 1991, p.46.

Third, the decline of imports after 1986 indicates the

changes in product demand and market potential, such as the

soaring demand for mobile communications (cellular telephone

and paging systems), as well as changes in the supplier such

as the increasing sales by Hong Kong companies. In fact,

Hong Kong's role in exporting and investment increased

tremendously in the late 1980s, particularly in neighboring

Guangdong province, despite relatively small dollar value

compared to the national market. The Hong Kong’s increasing

financial and technical involvement in China's

telecommunications market is a prelude for 1997, when it

will be transferred from the British to China's sovereignty.

(/;;;;Iiy, thgmzigingzdecline pattern of China's imports
w
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the domestic market. Importation has been used as a

\

convenient solution to easing the high_demané_22§_2__

”shortcut" to reduce technological gaps with the West.

_ M

xéfiéghéiyss, thgfglfiifléteegoa1~forrencouraging imports was

to promote domestic production for reducing_re1iancg on,
M-

 

 

 

 

 

 

 

foreign technology and supply“ And this policy seemedto

1 ___”_,_,..,_1.__~

take effect (see the following section). If the current

_m——

 

r—‘W

trend continues, China's telecommunication imports market

will unlikely have the same magnitude as in the 19808 but

continue to decrease. In the meantime, the emphasis will be

Mn
fi-..-..“ #_

-1M“_
m_

on the domestic production and qualitywhichhavebeen

 

  

greatly elevated by joint ventures, the type of technology
—\~‘.rm .-- ,

   

 

 

a”.-w
Wmh-mwane-v

transfer China can benefit for in the long term.
' “ha—... —-I—-—.

2) Joint ventures. Technology transfer in China has

been conducted in a twotprgng approach: directmimpgrts and
 

 

joint ventures. Although importation can improve networks
3......-

 

-—--n-....-._

and alleviate some demand in the short run, it often conveys

\ #1

little systematic transfer of knowledge and expertise

-‘-.-.-—-u-—-

embedded in the product. Advocates for technology equality
. __1.“Mn_h__um _.

 

such as Eze (1986) argue that the_success of technology

     

'—"-"I--—-h.,

transfer depends on theskills of recipient country, which
HW—fl.-...-— “Ma—’-

is a much more wgompulexoandmsny. process- ._th§n,..simp..lx_,!?9xén9
W
"

M

foreignmgoods.<(?bint ventures, on the other hand, require

 

much more efforts to initiate the transfer of technology,

from manufacturing to management, marketing and service the

product;) The involvement of both foreign and domestic
 

 

‘—
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resources in much lon e ime duration makes the joint

vghture a desirable appEoo9£.to.technigél.expertise (Oshima,

1990).

[d o o 0

furthermore, joint ventures often entai no new
‘“—- _

_ ...-.....— .
“g-,—.... ...-fir - "

 

 

technologies_offlpgggggtlanprocedures-towthelrecipient

 

countries, that, when well m§nag¢¢,,Qanmbemveryueffective in
—.,.,_...-- .— Aflbc-‘hu ”a are... u

 

upgrading domestic technology and improving infrastructure

~,__~— r

 

ih_the longwrun. China's telecommunications strongly

prefers licensing in joint ventures to direct imports. As

noted by Goossen (1987), licensing not only requires less

foreign exchange compared to direct purchase, which often

times translates to substantial returns on investment, it

\.

 
also encourages local governmehggHto_pursneuiQiQ§ ventures

 

by funding of internationalwsonrces at lower ¥§FE§M§han
 
 

domestic loans.

\‘___floflw

The first large-scale telecommunications joint venture

is Shanghai Bell Telephone Equipment Manufacturing Company

Ltd. Established in 1983, Shanghai Bell is jointly owned by

the PTIC of MPT (60 percent), ITT’s Belgian Bell Telephone

Manufacturing Company (30 percent) and the Belgian

government fund (10 percent) (China Trade, 1:1, 1986). By

1988, Shanghai Bell produced a total of 300,000 lines of

81240 analog/digital switch and they were all sold in

domestic markets (Marketing Department of florid

Telecommunications, 1989b). By 1990, more than 970,000

lines of 81240 had been installed, the largest switch base
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in China (see Table 12) (Marketing Department of World

u ° ° , 1991).

In addition to Shanghai Bell, major joint ventures in

manufacturing SPC switch include Germany's Siemens (with

Beijing; EWSD), Japan’s NEC (with Tianjin; NEAX61), and

Canada's Northern Telecom (with Beijing; MSL1). There are

about a dozen self-financed technology transfer companies,

joined with about 100 domestic switch companies (Sun,

1991a)/./

Table 13 lists the number of telecommunications joint

ventures/direct investment by participating countries.

Table 13 Joint Ventures and Direct Investments

in China (1983-90)

1983 1984 1985 1986 1987 1988 1989 1990
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Notes: (1) Including Australia, Belgium, Brazil,

Singapore and Spain.

Source: T e C 'na Busines Rev'ew, 1983-91.
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The characteristics of joint venture/direct investment

can be detected by plotting it with the distributions of

imports, as shown in Figure 4.
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Figure 4 Comparison Between Joint Ventures]

Direct Investments and Imports

(1983-90)

First, although the magnitude and kurtosis of the joint

venture curve are much smaller compared to that of imports,

its distribution also shows an upward pattern before 1986.

This is consistent with imports during the same period,

indicating a strong trend in technology transfer at that

time.
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Second, after 1986, however, joint venture/direct

investment seems to become unstable with yearly
...“ ...-‘1;...-m.
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uncertainty in foreign investment with regard to Chinafs
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market potential. It may also show the financial strain on $3
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the Chinese to conduct capital-intensive joint ventures. /
f

 

 

  
 _.____M

Third, the number of joint ventures/direct investments

 

achieved the highest level in 1990 (18), despite the

backlash of the political upheaval in 1989. This is in

‘ -“"§ ,3-;~m 4

strong contrast to imports whichdeclined steadilyafter )

x/1986.The differences between joint ventures and imports-

  

  
\strongly indicate that as imports continue to decrease,“.396 J
WWF'” 4 N.“ ‘ . :.\ 1

market supplywill begradually taken by domestic /f;w:

manufacturers including joint ventures./This applies to
,4...» 1..qu w.
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primary market segments such as digital switch, transmission

was

equipment, andCPE./ Some products requiring high
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“/technolog1cal sophisticationsuch,asmfibermopticmcable-and if:
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2 cellular telephone networks will continue towrelyfionimports// x
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\ for some time,butthe current trendseems evident that
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{W111eventuallytakethe 1ea9’.
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Finally, although not shown in Table 13, most joint

ventures and direct investments are made between foreign

companies and local telecommunications authorities,

particularly Shanghai, Guangdong (Canton), Fujian

(southeast), Jiangsu (south) and Sichuan (southwest), among
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others. The local orientation of joint ventures indicates

greater financial attraction to foreign investors, bolstered

by local autonomy, which strongly reinforces diversified

financing.

8.3 Policy of Technology Transfer

China's commitment to acquiring advanced technology

seems unyielding. Technology transfer is indispensable for
V——_____

-—-_-.._._____i-

 1.- ....-- -. -..- M_. _. ._ _u-u.- -.-4. __.. .

China to develop its telecommunications industry. The

w

_,E§Eié9' however, is by what means to approach technology

 

   

transfer, and how to make imported technologyfeasiblefor
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domestic use. (r)
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“3% <Technology transt5 requires unten51veflcap1tgl and

Ebsorp 1on by“EEE“fiE§E:E. The former makestechnology
 

transfer possible and the latter makés it profitable.
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Although these requirements present tremendous difficulty,

Ch_ina’ 5research foundation andpolicy oftelecommunications
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have shownsome 1nterest1ng(characteristic that have
   

significantly improved the effects of technology transfer.
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facilities.§3 The MPT alone, fOr example*~ggs more than 3;;

'ters~vandw'tm..f-um¥§£§;it19,5 . I jEowevgrf , the strong

  

  

 

 
 
 
  

emphasis on basic regear h haguglsgcreatedebiased
W";.'TMW

 

percept1ons_thgtwaiqwd _hpgmpf less importance; As
mUmemmbafi.,l. ‘

 

a resul ,/although China made the first digital computer in

 

  

   

 

1958, and began the research on fiber optics in as early

1971, most results could not materialize and failed to

become viable Productgfihagugmsliemn,.m:1-§.§Llim9&n.£9¥m}m%%%’ °- 4.-- . . _m,‘qmmtnfis
~----— “1..—j,—

Since the economic reform, Chinahas recognized the
-'....M‘MI‘M

 
 

importance of market ap lication and profitability, and
--\1__,*m fil_whflfllflflfil

 

initiated policies to utiliae_the existing research
”q _'"w‘m- 

facilities for applied research. There aregtwo#agproaches)
.— -m—dp

 

no

"—1-. ....-a. w.-

 

in applied research. (6nexfismgrgatevnewproducts. TQ3121925
...-4'"

capacity digitan_er

sophisticated product made entirely by_theldomestic_R§D
 

capability. Introduced by the MPT's First Research
 

Institute in 1987, its quality is comparable to the

equivalent imports (Yan, 1989). zfiE/QEEE‘ is Eggrade)

existing products such as crossbar and step-bvzstep
 

switches. The emphasis on applied research andgproduct\\______\ sellw-dfl,_,,_.*~w———d——

cQEEEEQializationlhaye1increasedlprodnctionr_improved

qual' “services.

 

” For example, Zhao & Jiang (1987) found that up to the

19805, the number of scientific results in China showed an

exponential growth pattern, doubling in every 15 years,

comparable to the world's average growth (doubling in 15.6

years).
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‘Another important characteristic of technology transfer

 

    

in China is Ln explicit and well enforcedfipoligg. China has

reiterated that technology transfer should be used as a
___.__.....—-4--- fiwufl-mh...-m“

 

leverage to acquire advanced technologies;_the_ultimate
..., -_ ...-v... —-—-—  

,_,_._... ......—

 

-..—5H”...—

purpose is to increase domestic capability, not to just
 

  

 
in;

create a market for foreign products//6Therefore, direct
W

 
 

importation has been taken as the least preferred solution

since it entails limited transfer of technical expertise.

Joint ventures, on the other hand, are greatly encouraged

because they are located in China, and once in operation,

will make much greater technological and financing

contributionig- Moreover, the Chinese employeesare;trained
...-o-I—‘r-H—

in joint ventures whose knowledgeand skill about the
"I'M-u...

 

technology will become aflyaluable_asset for many_years to
1“ .... ,_..__. —--*"*""‘“"’ ’*‘ ' ‘ "‘ " “ ‘" ~‘ - ‘--— - “....--" ,-1_,_, _...1 1 _..-.. --.-.."

 

come.; Although the joint venture is costly in initial

investment and returns may not be immediate, the Chinese

seem to be convinced that its long-term benefits are worth

/

the effort. /

The policy objective is not withouthrawbacké) The

‘33:? and potentially detrimental is management,

particularly in network services. China wants to absorb

 

.....-qu

  
‘mw...”- '-

..-—W‘mfi“ 

controlled byWestern companies. In the wake ofincreasing

 m

penetration of foreign influence injointventures, the MPT
v1...“ -1.-—

 

A‘W’H‘m---—_ ....

has vehemently rejected that network management and.
  

 

 

 

operation mustbecontrolled _byChina,althoughforeign
MMNWMu.“M"‘    
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investment in these areas is still encouraged. This policy
 

may be interpreted to preclude any foreign involvementyin
 

 

networkflservices, such aswnetwgrk management and information
...—......—W‘—~:--

 

 

SWQ-MM§A§PBQQQJJ_DQS
.

gugh’policy can be very difficult to carry out in

rw- IWWonstrued by

foreign companies as more rigorous regulations and;to

deprive rofits by oint v_ntnres4mthyswintimidating rather

4’ I W

twins—Ernst:”investment -

Another important aspect of policy in technology

transfer ié<§§§§§é£§§3§ Industry standards directly affect

network planning, capacity, service and profits. Therefore,

 

    

 

standard conformity is the essential criterion for

evaluating foreign vendors and products. International

standard organizations such as CCITT are the major reference

for policy making for China’s standard provision. For

example, CCITT recommended pulse code modulation method

(PCM), often referred to as A-law (such as time-division

multiplexing), is also a standard in China for manufacturing

SPC digital switch and space-division multiplexing (SDM) for

analog switching equipment (Yang, 1989). As a result of

QE;;;;;d conformityeffggg, non-standardized products have~

  

 

‘.

tremendous difficulty selling in domestic magk§;_rgg§£gless

\_/—'

_" "“"'~—--.-1- ___, , W-h_“_________,_
. ... “.1.—......

 

of price.

The MPT in 1986 established a series of inspection

procedures to ensure standards (Sun, 1991a). Under the new
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inspection regulations, all communications products intended

I

   

for sale must obtain a network entrance permit upon passing

L “hum--- - -- - - ...

the inspection, including imports.
“—1

 
  

. «...-u-
A... __,.._.—--n

-—_.....‘~..L-._ ...—9-...-

The—weakfisales of U.S. telecommunications products in

China can be partly ascribed to the effects of policy on

technical standards (Ho, 1985). Mobile communications

systems is a good example. China has adopted the European

”total access communication system" (TACS) as the national

standard for cellular networks and future expansion (Sun,

1991b). The United States, on the other hand, uses AMPS

standard ("advanced mobile phone service"). China imported

one AMPS system in 1988, and soon found out that it was

difficult to interconnect with other cellular networks using

the TACS standard. Therefore, for Motorola, an American

cellular systems company, to enter China, it has to modify

its products to the TACS standards. This applies to other

product categories as well such as transmission and CPE.

“Ag’technology transfer gained its momentum, the policy
  
 

objective has shifted from catching up with technologies and
(If

increasing sales to promoting domestic production

 

 

 

 

capability.(fThe changes have caused confusion and
“—4..-

\

complaints among foreign companies?26 From China’s

perspective, however, such changes can benefit the domestic

 

u See the article entitled "China's Trade Status? Most

Annoying" in The Wall Street Journal (McGregor, May 3,

1991). It reflects the frustration of U.S.

telecommunications companies doing business in China.
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market in the long run, therefore should be enforced firmly.

\If policy were made to depongwon_imports too much, then
 

  010163312 Production “03.19__ES§EY9£%1¥-.Enésfmjflfd° In the

case of SPC switch, imports and joint ventures were strongly

encouraged when the domestic technology was behind and

production capability was low. However, the massive

importation also caused confusion in standards because many

imported products used proprietary standards, that could

hardly interconnect each other. In addition, the Chinese

soon realized that if all switch assembly lines (including

imported) were run in full capacity, the domestic demand

could be well served. Meanwhile, propelled by technology

transfer, domestic production was upgraded and increased

   H x...“ ....

rapidly. The quickly changing market was the major reason}

   

 
 

 

  L

for the shifts of policy on technology_transferym§§93_larg¢’

scale imeortation to st;i.9.1=...299§.t:9}1 ...-.Stérléaraizafinngnd J 

 
encouraging domestic production. I
1___._———-~***

The effects 0 policy changé>have been seen in three

aspects. Eirst, the MPT's inspection and licensing

a“!

 

procedure was extended from SPC PBXs to all terminal
 

 

  

 

proouots, including telephone sets, fax machines, modems,

etc., with specific requirements of standards, quality, and

functionality (Xu, 1990; MPT, 1991a). The_products

(dggffgigoggg’imported) cannotybg connected to public
 

 

networks if they do notfimeet the requirements. Moreover, by
--._.-..._

 

 

enforcing inspections, the new policy has significant
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influence on the product priority by encouraging certain

product categories; subsequently, it can affect sales of a

particular product. These effects have promoted standards
 
 

and improved product quality.

I

-I-—|—'wo-"‘—- ..

second} thgigcaleHofhjointoyeotures in switch

m3§2§3§§2§1§912§§"beenlreduced. For example, by the mid-

19808, China imported nine types of central office switches

from eight countries. The new policy has designated three

as the major production lines: Shanghai Bell's $1240,

Siemens-Beijing's EWSD, and NEC-Tianjin’s NEAX61 (Marketing

Department of World Telecommunications, 1991). Clearly,

many imports are discouraged as the result of the
—. .ua—a—Wfi—E,____

     

 

 

streamlining policyoo This measure has had tremendous impact
.\,,.#»«*"*** 

on foreign companies whose products do not represent

leading-edge technology or do not meet the Chinese

expectations, as well as the domestic counterparts because

they will have to stop importing certain products or switch

to others in the future.

In consequence, the proportion of domestic production

 
 

 

has increased significantly. In the SPC PBX market, for , _

M 'T f

example, domestic roduction had only<2§fpercent of the o?“»

 

 

 

/‘. ..__\ - 1.“

total sold ifi 19§§:FEBY 1999, its share soared to<§5 percent

1"

 

(Yang, 19911. In the transmission equipment market, the

 

share of domestic production of fiber optic cable increased

from 23 percent to 39 percent between 1988 and 1989 (Liang,

1990). The increasing share of domestic products indicates

\ .... 
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that after technology transfer, new technologies and

 

production have been gradually adopted by the domestic

  

 

--...—.—-_;:—u—w—-

industr ° it is also the come of the new 01 that‘#__.__XI \___flt_tww P ‘fldg_*-_-
M

 

r...“-

fosters domesticproducts eqoipped with advanced
 

 

technologies.

*—

 

Despite the strong effects, it is expected that/{he‘—

large-scale technology transferogilluggntinnemhecanse
 

   

 

  

 
 

\EEEEEEE§:;;Chn°1°9Y is still_§h§ key to China’s

telecommunications growthflforfiawlongmtime,.agdtthe_lexel.of

doEEEEEE;Eeohoological sophistication and productioncan f2).

hardly satisfy the high demand in thenear futur As these'

..____..1_.—-¢—”__ ,flflfiw__1_, 1., ”1.11....._...”. -1.11

 

pace ofinnovation is accelerating,China has no choice but
H.- .p-J
 

-

to continue relyingonimporting advanced technologies,
'IP‘WW-y —.-’..—..-...-

.4"

I}

I

especially through jointuygntnreswand1direct.£oreign

immatu/

Finally, China's experience may provide some insight in

technology transfer for developing countries. This study

 

”‘0. ...—-...—

contends that the(p_11cy based on domestic goalskand needs

w”.-

 

can create greater benef1ts because itputs_control in the
 

 

--r-*-v‘-- pug—-4-

 

hands of importing countries insteadofforeignvendors.
Anna-oI‘M-IR m.- ..r q-w ...... ... n _w

 

 

More important, such policy can help weld advanced

 

technical and economic benefits. However, the experience
 

\

1‘

1

technology with domestic infrastructure to maximize R???—

J

l

/

f

 

"

should be learned with<§oo£ioni It may be easier for China

 

to implement such policy than smaller developing countries
1____11__e111tt_t,___,,,~*—~111__._——~

that do not have a comprehensive research foundation to

W" W“" ' ""‘
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facilitate technology transfer, and transform foreign
 
  

 

 

products. Nonetheless, the study stresses the point that

 

developing domestic infrastructure should always be the

foremost priority when technology transfer is conducted.
 

 

 

Only this way can imported technology make the best

contribution to the domestic deyelopmentTmbringing11ongzterm
”...—......

economic and social_benefitst,
H

 

8.4 Diversified Financing and Technology Transfer

Technology transfer i§_éfl_§£Egn81ve undertaking,
 

 

especially in the beginning when huge investments must be
_.’M,11

 

made, and the returns will not be feasible until several
,.—-—*"*

years later. During this period, the industry has to bear

the high costs that may further aggravate financial

constraints which is already a serious problem in the

developing countries. //”

 

Although it may not be the_MPT's intention, the
t_._1_»e»#—rr'
 

diversified financing scheme has made significant

-———-‘—- -—a—.._......_
v-‘--.._..._._ _—_..__......_..._..‘n_ ...-... ...“...m

 

  

——«_..1. u—

contributions to the massive technology transfer in China,
“v“.- __.___V___  

 

1..—-...~. .ahy‘..--.—--.-,..

 

so that a large number of imports and joint venture projects

g.,—.w-uu

 

1. #—

wsze accomplighedwyithont delaying 9vhezmte1999mmunicati°ns

secto .

Although not explicit in the aforementioned tables,

an.

 

about 50 percent of imports and 80 percent of joint ventures

W

 

   

 

  

in the 19803 were carried out by local telecommunications
M~x ‘- ..._M

"""—“--- —-h--—-——-—_~..~_-._..4 '1‘. -...-—-—u----!-- ~ '" "U" "" _
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bureaus (The Chine fiusinese Reyieg, 1983-91).” The growing

tendency of foreign investment in the local market has been

 

 

 

. \
promoted by the following footorsfi (Eirst, there exists very

 

 

8530119 Purchééinq-_pover -.at_1oca1_leyel§,-,e_§p§gigl_lx_thg
_u-u

foreign currency reserves. agESEa, dealing diregtly with
H ‘ I. I' and!” ; ‘w‘lull‘fl I"

local markets is much easier than cutting the red_Egg£,!ith
 

 

the MPT, because many localgovernmentsohave_implemented

Jl2Qient_policies_that_provide_fa¥orableeterms_for_£9£§ign

ifialeseand—investmentsr.

 

One of the important findings of this study is that

China's telecommunications market has become fragmented with

multiple entries. As a result, the share by local

participants has increased considerably to more than 50

percent in the total product values (cf. Chapter 6),

reflecting the decreasing funding by the MPT for local

projects. The analysis also applies to technology transfer

projects. (flooal bureaus have to generate foreign currency
 

to buy imports or conduct joint ventures, most of them are
      

 

not funded by the MPT. Thetefore, the self-financing policy
——-——~

 

for technology transfer must be viewed as an integral part
“..-... 

 

 

r

... «...-—
-—~—~._.__. -..,

China's experience has proven that the self-financing

policy is a great incentive for local engagement in

technology transfer to improve the local communications

 

n See Sun (1991b) for an example of China's cellular

market in which almost 100 percent of projects are initiated

by local bureaus.
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infrastructure (Sun, 1991a). The rapid economic_de¥elcpment

has provided adequateforeign exchange for technology
 
 
  

 

transfer, particularly in the Special Economic Zones (SEZs)
 

 

.n—n—p—“WW "’

and many coastal cities.f Local investment in Guangdong

(¥ M
 
 

province, for example, increasedto350million yuan in 1987
*“m— -‘ 

from 30 million yuan in 1930.1in1whichmmoremthanwfifllpSEant /[/‘

......

---"-"

was from foreign and domestic loans (Yang, 19891) The »/

 

result of increased local investment is remarkable: 96

percent of Guangdong’s urban switching networks are

automatic, compared to the national level of 67 percent

  
(MPT, 1990a). It is convincing that_without diversified

financing local telecommunieetions development would have
   

 

  
 
 

been much slower givenltheflinsufficienthcentrel_imyestmemt.

 

The policy favoring diversified financing in technology

 

 

transfer is expected tocontinueforthemfollowing reasons.

sh—Dw‘d'I-Fi-...E

/

Tirs , local telecommunications marketwill continue to grow
__,.1-..-— —,_~—_.-_—_..h.—._ .1.

 

 
\“\‘-

strongly, requiring a significant amountof capital that
___F__., _ -_--_n--.-u—-—---u-v-

___._—._——_.——~——- -

  

will have to draw fromlocal sourcesinstead of fromwthe
«Mush...-

 

MPT. second, local economic growthlwill,genvtinuemto

reinforcelocal autonomy.and foreign currencyspending.

Thir , improvementsof local commun1cations_networkswill

\t/' \——~—~‘W_w—-— 41-,—

facilitate national network performance,suchlas.digital

 

...—.—

switching, transmission capacity, and the qualitym

"|-. ..-- ‘1...

 

service. All this can be accompl1shed withoutresorting to

_._.

the central government funding.
MUM—“fl

Finally, some may argue that since most developing
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i

countries do not have adequate technological infrastructure,

technology transfer must be conducted under the central \
\

H

government's control to avoid unnecessary wastes and }

confusion. This study insists that the role of central ; n/KG

regime can serve the best interest of national 7»

telecommunications development only by encouraging local ,/
/

/
/,

motivation and diversifying financing sources, not by //

M

controlling or prohibiting them)//Furthermore, each country
‘M...-......“

...-....-

must devise its own techno1ogy transferpolicy congruentto
kw ”...—elusm ...“. ”w“ __ __ ......“ ..., “Wu-—    

the national characteristics and development goals. From
4—-........571.....- —._...1_._,. __ ...-...... ..1. an.

 

this viewpoint, the centralized financing scheme in
x “p...v‘Aw-c—‘I-H'

 

_“h .4
”-

...—...»—

technology transfer may be appropriate for small countries

«...—p. _m...

 

whose demand can bewe_ll_ served bythe PTT's capac1ty,and
u ~13)“me

mol-......-

W' "‘ ‘fi ———w-""" d“‘“

 

.--

does not needmuch local f1n:::?al contribution and

distributed network management For large developing
 

  

MM

--..“

countries with a huge market, high demand, and relatively

‘———--¢-—. "WWW“. f

H‘Hamn n ,-

established research capability, the diversifIEdf1nanc1ng "J

fi.3._....- ~awm*%”-#fl M

‘v m

 

 

-1.—".....- -.-n '-v“ "" “H“—

policy for technology transfer wi11 be more effective, as‘
M...-

. .-r .. «A --4"'_’, . .

China' s’experience-haS~well demonstrated. /-—~"“J

’/"”“l-—l‘M

‘ ' '7 ‘ 3*" ‘ ' V f?



CHAPTER 9

FUTURE PROSPECTS FOR CHINA’S TELECOMMUNICATIONS:

A FORECASTING MODEL

The diversified financing is also critical for China’s

telecommunications development in the 1990s. After a decade
 

 

of experiment, diversified financing has evolved from an
\_'flfifi##.,,,___, , el_-u_l___ ____l_._

 

expedient measure to an indispensable foundation for a
—_i- 1,

 

sustained growth in the futu e. The future prospects are

”*-—-—-

L‘k “...—«Hw—

integral to the discussions on diversified financing and

growth in the 1980s, since the past experience can be used

to detect patterns of future development.

Despite uncertainty ahead, China's telecommunications

is poised to an even stronger growth in the 19903. In the

 

recently puhli§h§d_government "Eighth Five31earPlan (1991-
I’rr,#,_l_

95)" and "Ten-YearEconomic& Social Development_Plan (1991-
7...- ,_..__._.. _-

__,‘.—:—‘-'—'_

 

2000)," telecommunicationsis listed as an important
.. , u—n— .....mnh-‘m...-“...... ....

Hi. - -..—- “4\__‘_fl#flflflpflf_lw._

infrastructure and deemed a high priority in development,

‘fifidflu,_lll.w- g“ _ -‘_flfllh_ ”H_mufir

after agriculture, water resources,energy and
.. “—94 --— - ~.-.-m—.¢r—u—-—..-.r ,

 

.....

transportation (People' s Daily, April 16,1991). During
JM ‘ " ..,.A —.-._ -_ -.....

 

1991-95, the telecommunications industry is expected to

generate investment of 35 billion yuan, which translates to

75 percent of increase over the 1986-90 period (Jing, 1991).
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The actual investment scale should exceed the government

projection when local, enterprise and user financing is

included.

///Maintaining the industry growth is also a daunting

task. The goals by 2000 as recently confirmed by the MPT,

include a total number of 33.6 million telephone sets,

representing about three percent penetration nationwide. In

addition, switching capacity shall increase at 15 percent

per year. Transmission networks shall consist primarily of

fiber optic, digital microwave and satellite, gradually

replacing coaxial trunks. It is expected that by 2000, 98

percent of all cities/counties will have automatic switching

in intra-city communications, and 80 percent will have

direct dialing in domestic long-distance services (Yang,

1991) .2“ 1/

However, the discrepancies found between estimated

investment and projected growth suggests that the future

prospectsflwill continuouslymbelstzainedlh¥_£gngigg

shortages. This conclusion is drawn by performing the

following tests. First a forecasting model for investment

is constructed, then the estimated investment data are

plotted to the regression equations for switching capacity

and number of telephone sets for the extended period.

Lastly, the outcomes of different scenarios are compared.

 

n For details of sector developments, see Pyramid

Research (1988), Development Research Center (1991), Sun

(1991b, 1991c), and Jing (1991).
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1) The investment model is constructed using

exponential smoothing techniques for time series analysis

(SPSS/PC, V3.0). The estimated investment data are

extrapolated from the existing growth pattern between 1980

and 1990, particularly the last five years since investment

achieved the strongest momentum after 1986. The model does

not contain seasonal factors, and the time frame is ten
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Figure 5 Forecasting Scenarios for Investment

(1991-2000)

years (1991-2000). Two scenarios are presented for

comparison: linear growth and exponential growth. The

results are reproduced in graphical forms as shown in Figure
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5 (see Appendix D for parameters and calibration).

The interpretation of the scenarios can be made in

reference to the findings derived in this study. As shown

in previous analysis, there is a strong correlation between

investment and growth during the 19808. In other words, an

average growth rate of 24 percent in investment paralleled

with about 11 percent growth in switching capacity and

telephone sets (cf. Table 4 in Chapter 5). Such

relationships are likely to continue in the 1990s.

Although the linear scenario represents a non-

fluctuated growth, from about 6.5 billion yuan in 1991 to

14.4 billion yuan in 2000, its average annual increase is

only about 7.9 percent (cf. Figure 5). It is obvious from

the past experience that such an investment scale cannot

sustain the projected goal. For example, in order to

achieve 33.6 million telephone sets (or three percent in

density) by 2000, the annual growth must maintain at 15

percent or higher. This translates to an annual increase of

investment in 20 to 25 percent. It is estimated that if an

upward investment scale of 20 percent a year is adopted,

then 12 billion yuan is required by 1995, and 25 billion

yuan by 2000 (Marketing Department of Egrlg

Telecommunications, 1991). Clearly the current linear

projection of investment is not sufficient for achieving the

intended goals. However, the linear regression scenario

assumes that the prices for service and products will remain
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constant, which may discount the supply that may otherwise

increase faster than projected by the scenario.

The exponential scenario, on the other hand, shows a

significant increase, especially after 1995. It indicates

an investment scale of 70.5 billion yuan by 2000 from about

six billion yuan in 1991, an average increase rate of 31.6

percent for the time frame. The exponential growth,

although ideal for projected goals, apparently contains a

high unlikelihood given China’s general economic growth and

persistent fund shortages. When the linear and exponential

approaches are combined, then it becomes evident that the

optimal investment scale should fall in the cross section

covered by the linear and exponential curves. If the

current tendency maintains, then the investment scale in the

19903 will likely fall in the lower region, approaching the

linear growth; but if more aggressive policy is implemented,

or dramatic changes occur, then the scale will likely

increase at the rate closer to the upper region. Like the

linear growth scenario, the exponential forecast does not

take into account of price changes (e.g., decrease) which

may affect the growth as the product and service provision

will likely increase.

2) Projections of the effects of the estimated

investments are made based on the regression equations
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derived from earlier analyses.29 For switching capacity and

number of telephone sets, the forecasting scenarios are

created with different investment models. The results are

compared in Table 14 (only values for 1995 and 2000 are

shown for brevity).

Table 14 Regression Forecasts for

Switching Capacity and Telephone Sets

Linear Growth Scenario(1)

 

 

1995 2000

Switching Capacity(2) 21.3 29.1

Telephone Sets 22.9 31.4

 

Exponential Growth Scenario(3)

 

Switching Capacity(2) 36.3 128.4

Telephone Sets 39.4 140.7

 

Notes: (1) Estimated investment scale:

10 billion yuan for 1995, 14.4 billion

for 2000. (2) Not including PBXs and key

systems. (3) Estimated investment scale:

18.5 billion yuan for 1995, 70.5 billion

yuan for 2000 (cf. Figure 5).

In the linear scenario, growth for both switching

capacity and number of telephone sets is somewhat below the

projected goals. However, it will be a very impressive

achievement if the current trend can be maintained

throughout the 19905. Ironically, although the estimated

 

” The regression for the variable of switching

capacity, Y,==3.61 + .18Xfi for the variable of telephone

sets, Y, = 3.41 + .19Xi. Xi is investment variable.
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investment during the same period is considered low at an

annual growth rate of 7.9 percent, the results are close to

the projected goals if the growth pattern in the 19808 is

extrapolated. The exponential scenario, on the other hand,

shows a significant growth pattern, particularly between

1995 and 2000. However, such a scenario is less likely to

occur since it will require much higher investment and will

be disproportionate to the general economic development.

The forecasting results and their feasibility derived

in this study also concur with projections by the Chinese

State Council. In a report on the strategy and policy for

telecommunications development by 2000, three scenarios are

proposed with respective investment requirements and

feasibility levels. They are summarized in Table 15.

Table 15 Investment Requirement and Feasibility

 

Telephones Investment Feasibility

by 2000(1) Required(2)

33.6 100 Difficult

67.2 250 Very difficult

134.4 600 Impossible

 

Notes: (1) In millions. (2) Cumulative

investment in ten years; in billion yuan.

Source: Development Research Center, 1991,

p.20.

Interestingly, both the number of telephone sets and

investment scale in the first scenario is very close to the
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linear model discussed earlier (31 million phones and 104

billion yuan by 2000), whereas the third scenario concurs

with the projected telephone sets in exponential model (141

million phones and 274 billion yuan).

Despite different results of the forecasting models,

they provide strong evidence to the central theme

established in the beginning of this study: industry

financing is the key to a sustained growth. Both the

analyses and forecasting have revealed that the future

development of China's telecommunications relies on

consistent and accelerating investment. Despite strong

commitment of the central government and the development

priority, the scale of central investment will likely

stabilize and increase slowly. It seems very clear that

diversified financing must be preserved as the primary

source for increasing industry investment in the future.

During the 19808, the Chinese government tried to

maintain a middle ground between the autocratic regime under

socialist ideology and a rapidly changing economy. Such

efforts will become increasingly difficult in the 19908

since economic development not only improves quality of

life, but also encourages personal freedom and democracy in

society. Mounting evidence indicates that the carefully

maintained middle ground may soon vanish, and China will

have to make a choice from the apparent incongruity

(McGregor, September 24, 1991). The change, if taking



159

place, may be very painful for the communist regime, as

shown in the Soviet Union and Eastern Europe.

While further political reform remains largely nebulous

 i_l_“____hrb

at present, the continu1ng d1chotomyoof power between the
_flm_fl__#flfl___fl

 

  

__._-—-‘___—.——-

central government andlocalities is and will continue to be

determining the scale of diversified financing throughout

......
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the 19908. The root of local autonomy in China grows out of""
§___flfi,fll.

the lack of policy directives and enforcement, as well as

inefficiency in local authorities and enterprises (Leung,

1991). These characteristics are also entrenched in the

telecommunications industry, and ironically, they have

invoked local motivation in investment and growth. The

dichotomy between central government control and growing

deviation in local authorities and enterprises will likely

remain as a cooperative and sometimes confrontational

context which will have significant impact on diversified

financing. Although further industry decentralization will
_w     

depend on many factors including political reform and
 

 

...—v.—

 

“var—......wr'

democracy, it is evident that local autonomy will certainly

_.-. ......- q‘L—J-“vH-m H—“-"

increase as its contributionstothe national economy become

Ava-f

indispensable and a risk too costly to suppress, a8

....pv—F-I-IF'V'
...—......m .1.--
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testified by thewdemocracymovement in 1989. \
w—.—_.._.._ _____.

 
 

    

   

For diversified financing to grow in the 19908, the

following sources are of particular importance for their

otential and the multitude of funds.

“ri;\Efitérpriééégégggiggl such as telephone companies
 

 

——~..___
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and product sales. Profits from telephone services

(including installation) will becOme the major source for

enterprise financing, and it is expected to increase

significantly as a result of expanded user base and increase

of service volume.

/ ‘User financing:ban be expanded frgmmuser_prgmises
/ (j,,:::::::—+r-v--~- , - _fi”---1 m-~ ~v~~~v+-

installations (e.g., PBXs and telephones) to regional

exchange, such as in new industrial zones. Agreements can

be established between local users and telephone company.

For example, the network is operated by the telephone

company, while the profits are shared between investors and

the carrier.

Other alternatives of user financing can be explored in

the future, such as selling enterprise bonds to entice

public investment. Although issuing telecommunications

securities can create a greater investment pool, the public

demand for high returns may undermine the effects since

telecommunications industry usually yields low in the short

term.

a

[FIJI/M \

(382annELJ From the past experience, local bureaus

 

..
___..

prefer government loans (converted from budgetggllocations)

  

..._‘ __.._.._____.__~_._. ..r—o—w -r ‘ ....—.M A...”

to bank loans, because the former has lower interest rates

.-.... _-——.-— .--“,,fi

 

and the latter has shorter lending period (Wu, 1990). Since

telecommunications requires long-term investment, loans with

low/interestflratesflandllgnger time are expected to grow.

I

\..

Foreign igxsstment- GovernmeDEW99n99§§innal,loan8,
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commercial loans will be the major sources in the 19908.

Although direct investment by foreignflggmpanies i8
 

 

 

encouraged, strict MPT regulationandgovernment ownership
_fiu- ...—...... M-H-FW‘

 
 

._.

will make direct investmenta less possibility, unless the
u—‘fl‘l—q—vw%— " -—..——o---'—""___

kw“-...—...— .——

industry  18 further decentralized to mixed ownershipand
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The success of joint ventures in the 19808 will
.. ..—- 4"“...—..Hfl—

_ -...__ ___....__.._—-._.-—_._ _ ....

continue as an effective means for technology transfer and

__..__——.. ___fl’#’,,,,,.

to attract foreign investment. Since joint ventures not
“_fi__-__ww— ‘

only increase production and improve quality, but_also adopt

”w- -..
“M

new management, training and marketing, their impacts on the

future of China’s telecommunications industry cannot be

-—_._._.._,._.._---““’ ' -

underestimated, despite the undertaking of joint ventures

m-—_v..w—-
W

will bestrictly controlledby the MPT, andrthe numberw_ill i
_-..................-—--u—-—-*-"’ /

 

—..___ _ _

not increase substantially from the present level. New
___#,”11 —r—-~e

7,...-

forms of foreign investment may emerge inthe 19908such as
....._ —.._—.---_r._. ____p_._ ‘—

 

‘

buying telecommunications stocks, as the Chinese gradually
(TM—urn"“hid-Mia

...-:4-

.—.---"i " '...-.- ‘

 

’ VA...

opens its securities marketto foreign investors (Ihg_flgll

...——

Street Journal, September 17,1991).

The government policy is essential for the effegtg of

 

    
 

 

 

diversified finangin inthe 19908. In addition to\"”#f’#,11 19

encouraging local investments, policy makingmust provide

-—- M—._.____ -

...r—a-«— “m m__. ...-

—""' *—-~__

greater benefits for local1nit1at1ves,such as greater
...-7 -.~«—.- <«1...... "...-.....-H-

k_”#fi,,l

local autonomy, higher profit retention, and pro-active

__....—-—+

pricing and service regulations. For an essentially

_,_._._..-—--'—"'_

centralized industry, prudent government policy.can
£_’Jfiylr
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significantl flam_e._f.mmu1viflflitLand technological
 

 



CHAPTER 10

CONCLUSIONS

This study uses China as a case to examine

telecommunications financing and development in developing

 
 

 

countries. Despite China's telecommunications industry
... -._.fl-_,__ -....- -..-_-

achieved remarkable growth_during the 19808, it alsohhas
 

exposed $32192§1fiifiéflgislflconstraints. The financial

constraint contains two interlocking dimensions: market

dynamics that can generate funding necessary for sustained

growth, and the prudent policy that promotes market

dynamics. From this perspective, it is quite obvious that

while industry efficiency can be measured in common terms,

policy making must be contingent upon each individual

country's domestic capability, resources, and long-term

objectives.

This study provides a research framework by which the

critical relationships between China’s diversified financing

and industry growth can be effectively examined. By so

doing, the study wishes to contribute to a better

understanding of the fundamental characteristics in

financing China's telecommunications industry and their

163
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implications for other developing countries.

Four hypotheses are submitted in the study, and the

results indicate that the diygrsifi§d_§inancing scheme_is
 

essential for industry growth. The following is a summary
 

of the main findings from the study.

Ci) Diversified financiaggive_eniygeggengggiein
_.___~_ ' -..-

_____ *1 ....-

{elieving investment constraints. The rapidly growing local
._..__-u—.—-....

  

__..——--'

financing basically satisfied the growth requirements, as

shown by the industry revenue, switching capacity, and

number of telephone sets. The study has also found that the~~

tecEnigal_deyglgpmgnt1requires-long-termcanducumnlatiye

investment, as shown in tests with lag-time intervals. The

 

regression statistics indicate an increasing share of local

financing and its contribution to growth is indispensable.

The evidence is overwhelming that for telecommunications

continues to grow, the current financing policy must be

maintained. The close relationships between investment and

the growth index variables also confirm previous studies by

Saunders, et a1. (1983), Wellenius (1984), ITU (1986), and

others that telecommunications investment is a major

obstacle to growth; the output and financial returns are

significant once the "bottleneck" is alleviated.

2) Diversifiedfinancing encourages competition. The

 

study found that as the_financingflgesponsibility is
— "—"—--‘.-”

 

transgegged_££om the MPT to many localmtelecommunigations
-—.-._._.

operators and users, the networ§_management and decision

  

«—.._.__.
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making have become decentralized,(particularly in the
V N \- ‘I‘

Vi'f’

regions whose economic growth is strong and local autonomy

is a long traditiopéfl This has led to competition in the

market such as CPE and SPC PBXs, and it will likely expand

to other sectors. Meanwhile, the industry restructuring and

horizontal alliances have stimulated competition between the

MPT and other ministries. As a result of competition, the
_fl’flyflflfl_._1

.—    

product and service supply has increased tgemendouslyLfland
-n—u-m-u- ...

Hm..- 

 

the central comgéyfigyem9;- mm-1165- -.hQQBWEEiPREE‘?‘
 
  

The effects of diversified financing on competition in

China provides a unique perspective to the research on

structural reform and sector competition in developing

countries, which has pervasively held that competition is

effective only when the central regime is dismantled

(Wellenius, et al., 1989). The study found that sector

competition can bring about positive results when the policy

is consistent and pro-active, and incentives are provided.

3) Diversified financing stimulates demand. The study
,'

 

 

 

 

found that telecommunications demand in China is driven
_____'— ...—_- Huh—*1-
  

primarily by perceived benefits rather than by supply or
..»...,A. *7 -...     . , __ --.fln...

price. This confirms the multi-country study by the World

Sank in the early 19808 (Saunders, et al., 1983). The study

identified two types of demand: demand for access and demand

for service, and they often do not equate in developing

countries. Evidenceflha§\§hown the demand is inelastigwto
   
 

 

price as the V3wiigLrin‘mqgtmurbanmar‘eas increased
V” R

 

A

7 »“
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. significantly WE?“ PriQ¢§1§l§9_§Qared. Moreover, demand for
 

service creates severe line congestion as a result of

increased access.

The relationship between diversified financing and

demand is dynamic: while demand is surged as greater

benefits are perceived and supply is gradually increasing,

it also creates a significant subscriber financing pool to

enhance the feasibility of local financing. Although the

origin of demand in China is identical to many developing

countries, this study does not find diminishing effects of

demand on telecommunications benefits, as suggested by some

studies (e.g., Pitroda, 1976; Wellenius, et al., 1989). On

the contrary, the study found that although unmet demand

poses tremendous pressure on supply, the benefits incurred

by the size of current customer base are not affected by the

demand. 0n the other hand, if all the demand were

satisfied, the benefits of telecommunications services would

be decreased due to overloaded network capacity. Therefore

this study concludes that high unmet demand should be used

in policy making to contribute to network growth rather than

mere a adversary to supply; for example, demand's

inelasticity to price can be used as a leverage for

subscriber financing.

4) Diversified fingnginngromotes technology transfer.
 

 

 

 

The study found that local bureaus have become active in
\ \‘h‘

_.,__‘_

      

acquiring advanced technologies as a result of their
W .____. “'“ M-
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increasing autonemyflin foreign exchange spending.

Technology trans ' ' ° ove

domestic financial viability, and to improve domestic
Mk—

  
      

technological infrastructuregw The findings confirm most

‘u-___
 

studies (e.g., Schweitzer, 1972; Eze, 1986; Goulet, 1989;

Hudson, 1990; Oshima, 1990) that for technologyktransfer to

be effective, it must be integrated to domestic capability,
  

 

 
 
 

resources and developmentfletrategies. mThez§£9191Lh§_§EE§Y 

 

found_joint venture is much preferredto direct import by
...—«_- Ina-F4!-
 

  

the Chinese b9992§s”itlreguirssrlgggwigysign-gaeit§1 and

 

 

increases domest1c_productionand serv1ces, more important,
M“ ~1_-.-—r

 

it provides systematic transfer of techn1cal expertise which
fflrfi

W.“M' “ “h—”-‘umsH—t

Qénfl§ign icantl facili at estic

develgpment. Clearly, such development agendeflmgst be

  

guided by 90110169_99_§h§1§99l§_9§1transferrwforeiqn
1.-

exchangeflgpendingyggggggggygzgionlof1commercial_products.

The study also found a large numbe o oint ventures

are established with local facilities, this is a strong
_1——._-.....__._.-- ”...-hun—

M-_.—'_ ”W...__V__

___.-.--..—M...”

The improved technical capab1lity hasstrengthenedlocal

°9mBstiEixsys§§LMEEisg,1n1:urnllhasmfinstezedwindustry

decentreligation.

These findings confirm the research proposition that

diversified financing has made significant contribution to

telecommunications growth in China, hence it is a viable

alternative to increasing investment.
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Although telecommunications can deliver significant

benefits to economic and social development, its potential

is often hindered in developing countries due to investment

constraintsiy Somefisolutions have been proposed by the

fprevious research, most concentrate on three aspects:

« r

' a:

”altering financing structure, innovative financin , and
 

 

 

_—

 

 

subscriber financinggm These suggestions bear mixed

prospects in the case of China.

,ifinovatiive financing such as using foreign trade to

—.-.— ...-

provide foreign currency for investment may be less

effective in China simply because China's telecommunications
W-H

scale is immense and foreign exchange is badly neededby

 

nun-tand-

every sectWemnomM Subscriber financin; isJust

being recognized as a viable financial source in_China.

_.v---—'"-’ 4'

China possesses a huge customer base, slight increase in

servicecharge can translate to a substantial amountyof

s._____'--F“""

funds for investment. Implications in industry

am-..” u.....-—-—.-..n
,__ i_ ._

privatization will be discussed later in the chapter.

“a

The following conclusions from the China study are
W."—

 

believed to have\significant implication in policy making

A;_____.

 

 

-.——-gr-—-—~-

for telecommunications financing in developing_ggunt£ies.

  

First, it is evident that chentralized industri:>

hierarchy may not renderthehighesteff1c1ency As the
IMO-H _, ____._-

 

 

study shows, at the early stagesof development when

 

 

national resources werelimitedandflthesociety could not
 

afford a highprice, thecentral regimecouldcollaborate a
___.....'pa -.,_._.______...
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national effort and provide heavy subsidy in order to
 

 

promote telecommunications seryigesmguicklyiat_low_prices.

      

<Cis the industry grows:)however, the centralized structure

has shown serien§-.,weelme§ses- NM”18W    

 

provide sufficient funding in pace with themgrgwth,_bnt1also
 

itemcommands ill address local needsandobjectivesmthat
in_—um..." __-._

often are drastically different from each other.191
H -__ -._‘ .-—.--——.. __‘u4. ...-...

_H
___,._1_..__

countries whoseindustry structure is traditionally
-—..-—-- -

 

w—‘fi

centralizedglikeChina, reform is imperative as the market
W“_4‘“HIuU-ug._-vv-n- —

M...”‘—

-h—fl

expands and the excess demand persists.
_ W-—u-—-...... ———-—---——--—---. ‘W

W“u..—~'

Second, however, measures of reform can be different

 

from case to case. (inChiné, for example, the structural

.»..a r

    ”.../f

altering industry gynership fromwcentral command to private
‘_-.—--

enterprise. Regardless of policy measures, tne<§§iéééég;;;§
‘4’...“

 

are rather similar: thecentral power has been reduced,
    

replaced by market principles and competition. 
  

Third, diversified financing §E§ proven to be an

 

 

effective approach for develgping countries that have a

central industry regime but suffer from investment
...—_—

 
  

constraints. The rationale of diversified financing is that

 

itmbrings economic and social benefits to locality asfla
 

  

 

result of their share of investment. The more profits local

1.."..— ‘fi
*-

authorities are allowed to keep, the more motivated they

  

 

  

become in investment. Once the momentum is achieved, local

financing will increase rapidly, even outgrow central
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investment in scale; it also can become a catalyst for

competition and technology transfer, as revealed in the

study.

The final remark is the prospects between diversified

financing and centralefficiengy Since the late 19808, an

increasing number of developing countries have taken steps

in privatizing their telecommunications. Experi§n§§§:fin

South Korea, Mexico, Malaysia, Singapore and others indicate

 —-_- i—u-“H—fl—u—H

§E3E1251333i53E132_93n improve industry financingflggd_hgnce

competitiveness (Wellenius, et al., 1989). Interestingly,
_flfl,,..*m_m“mu-

those countries that have privatized their

telecommunications industry almost all began with sector

competition in the CPE market; the similar pattern in China

is found by this study as competition first emerged in the

CPE market. However, the study recognizes that

wa1germsmgtenfialurmmgegtflgnq

national resources unrulycompetition causing price hike
mmuww—H—lfiflw._w-nwm-I.

 
  

“-5-“...

and service degradation. One additional observation should

 

be raised that those countries that have privatized their
 

telecommunications industry are generally small, have a well
w”— i F ——-—--..._..--_‘________ -__

 

 

developed economy, and a strong privatesector. These
“...—.... —.-...m—m.. ..-“.

 

' '-"'-"-- -— —-_..._._.. .

---—._

characteristics do not exist in China. On the contrary,
m

_—

China is faced with<Ecarce/capital and technical resources€>

and the economic development is very uneven between urban
W \
 
 

Em‘_

and rural areas.

 

It seems leg1t1mateto have _a centralized industry
*m__._—e._IA7~
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regime thatcan utilize scarce resources more efficiently,,11,#-u~v ,.rewsfl~fl~wflflw—r—w

pW

also seems possible that diversified financing can yield

better results if coordinated by the_gentra1_administratien.

However, the concept of<;entra1 efficiensy may face

 

(Saunders, 1983). It

 

 

tremendous difficulty in countries that haveegggmgns_and
-..—...-

~,..,__....—
,—.—.~

  

 

 

 

uneven markets, strong localautonomy, andwparticular1¥+1an
—.-—_—-

inefficient industr regime thgt is often perceiyed as_a

hurdle to local developments. As argued by Wellenius, et

 

  
 

 

a1. (1989), the key to telecommunications development in

x

 

 
 M

developing countries TQEEEEIGZEISHL while most central

W" ‘ ‘

 a
rm.~nhfw‘-m~m-M_‘

M-

planning and financing scheme provide 1i§t1e_f1exibilit¥.and
 

 

profitability for local businesses. China's experience has
...A-m‘...-.—-L

 

also confirmed this rationale.

m

However, the GussEiOn remains as whsther industry
 

decentralization is totallymincompatiblsflgith a central
 

efficiency. China's experigggg_indigésg§ that answer seems
(JP-i. WM” —————

‘to lie between the twg_s§gs. The ggordination and

 

 

compsgitiggmgetween the central control”and local diversity
M“

 

“- h“ h‘__ __ m"—'

serve the bestinterest of the industry, the «x;§nd_

MM”--...1

the economy,flas_shown by the growth in the 19808.

The debate of industry privatization should be based on

the outcome, not on a priori imposition. It may take some

time for individual countries to find the most effective

approach to telecommunications development, and
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privatization is one of such possibilities. As this study

insists, a decade of telecommunications growth in China has

manifested that gigoggusssntralcontrol#is neither

 

efficient nor “flicks:.tggltlheinggggy- It has just
 

begun to acknowledge emerging market forces and their

contributions.

The study of diversified financing supplements the

current research on financing strategies in developing

countries. China's experience provides the/possibility of:

 

creating a hybrid industry strugturemin which central
1___1~#~—-——-~*r* vfiflflflfll 

planning and distributed operations and lgcangutggomy
f__fl____f,,_1

coexist through coordination and competition The result of
, _.._ .__._..__._ _ . .. ...

W
“"—“‘"—-"v—--Inuu n ....-. ..—.. _H—r..«. . ....

 

 

diversified financing is remarkable, not only does it offset

investment constraints, but it also has facilitated a new

dichotomy of market forces, which undoubtedly will have far-

reaching impacts in the future.

Therefore, it is premature to elicit that diversified

financing will result in privatization in China based only

on changes occurring in the telecommunications industry.

Further evolution in decentralization will depend on many

external factors such as political reform and economic

development. Nonetheless, diversified financing has

definitely strengthened the trend that cannot stop but

continue to move forward, even if this means taking risks

including a diminishing central regime. The stake is too

high for China’s telecommunications to retreat to its old
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course.

China's telecommunications industry will face many new

challenges in the 1990s, amid drastic political and economic

changes both at home and around the world, particularly the

Asia-Pacific region. Although investment constraints will

be the persistent obstacle for China’s telecommunications

industry the 1990s, this study believes the industry will

manage to advance. Diversified financing made significant

contributions_to China's telecommunications development in

the 19893, it will likely continue to have fundamental

effects on the market growth, competition and technology in

the 1990, and ultimately, the Chinese economy and society.
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APPENDIX A

REGRESSION TESTS AND CORRELATIONS OF

TELECOMMUNICATIONS INVESTMENT AND GROWTH INDEX

YEAR INVEST REVENUE SWITCH PHONESET

1980 6.2 13.3 4.4 4.2

1981 5.4 19.5 4.6 4.4

1982 6.8 20.4 4.9 4.6

1983 8.1 22.3 5.2 5.0

1984 10.8 25.0 5.5 5.5

1985 17.2 29.6 6.1 6.3

1986 17.2 28.2 6.7 7.1

1987 21.6 37.7 7.7 8.1

1988 26.6 59.6 8.9 9.4

1989 40.1 75.6 10.4 10.9

1990 49.2 102.4 12.3 12.7

Number of cases read = 11 Number of cases listed = 11

* * * M U L T I P L E R E G R E S S I O N * * *

Equation Number: 1 Dependent Variable: REVENUE Total

Revenue(100 million yuan).

Beginning Block Number 1. Method: Stepwise.

Variab1e(s) Entered on Step Number.

1. INVEST Total Annual Investment(100 million yuan).

Multiple R .98100

R Square .9623?

Adjusted R Square .95819

Standard Error 5.72909
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Analysis of Variance

DF Sum of Squares Mean Square

Regression 1 7554.43374 7554.43374

Residual 9 295.40262 32.82251

F = 230.16012 Signif F = .0000

Variable B SE B Beta T Sig T

INVEST 1.89130 .1246? .98100 15.171 .0000

(Constant) 3.44908 2.93344 1.176 .2698

End Block Number 1 POUT = .100 Limits reached.

* * * M U L T I P L E R E G R E S S I O N * * *

Equation Number 2 Dependent Variable: SWITCH Switching

Capacity(million lines).

Variable(s) Entered on Step Number.

1. INVEST Total Annual Investment(100 million yuan).

Multiple R .99295

R Square .98595

Adjusted R Square .98439

Standard Error .32352

Analysis of Variance

DF Sum of Squares Mean Square

Regression 1 66.11980 66.11980

Residual 9 .94201 .10467

F = 631.70853 Signif F = .0000

Variable B SE B Beta T Sig T

INVEST .17694 7.03991E-03 .99295 25.134 .0000

(Constant) 3.60766 .16565 21.778 .0000

End Block Number 1 POUT = .100 Limits reached.
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* * * M U L T I P L E

Equation Number 3

Variable(s) Entered on Step Number.

R E G R E S S I O N * * *

Dependent Variable: PHONESET Total

Number of Telephone Sets(millions).

1. INVEST Total Annual Investment(100 million yuan).

Multiple R .99016

R Square .98041

Adjusted R Square .97823

Standard Error .42159

Analysis of Variance

DF Sum of Squares Mean Square

Regression 1 80.04942 80.04942

Residual 9 1.59967 .17774

F = 450.36964 Signif F = .0000

Variable B SE B Beta T Sig T

INVEST .19469 9.17390E-03 .99016 21.222 .0000

(Constant) 3.40648 .2158? 15.780 .0000

End Block Number 1 POUT = .100 Limits reached.

CORRELATIONS VARIABLES=Invest Revenue Switch PhoneSet

Variable Cases Mean

INVEST 11 19.0182

REVENUE 11 39.4182

SWITCH 11 6.9727

PHONESET 11 7.1091

Correlations: INVEST REVENUE

INVEST 1.0000 .9810**

REVENUE .9810** 1.0000

SWITCH .9930** .9844**

PHONESET .9902** .9728**

N of cases: 11 1-tailed Signif:

Std Dev

14.5325

28.0176

2.5896

2.8574

SWITCH PHONESET

.9902**

.9728**

.9979**

1.0000

.9930**

.9844**

1.0000

.9979**

* -
.01 ** - .001



APPENDIX B

REGRESSION TESTS AND CORRELATIONS

IN T-l INTERVALS

YEAR* INVEST REVENUE SWITCH PHONESET

1980 6.2 19.5 4.6 4.4

1981 5.4 20.4 4.9 4.6

1982 6.8 22.3 5.2 5.0

1983 8.1 25.0 5.5 5.5

1984 10.8 29.6 6.1 6.3

1985 17.2 28.2 6.7 7.1

1986 17.2 37.7 7.7 8.1

1987 21.6 59.6 8.9 9.4

1988 26.6 75.6 10.4 10.9

1989 40.1 102.4 12.3 12.7

*Year for investment.

Number of cases read = 10 Number of cases listed = 10

* * * M U L T I P L E R E G R E S S I 0 N * * *

Equation Number 1 Dependent Variable: REVENUE Total

Revenue(100 million yuan).

Beginning Block Number 1. Method: Stepwise.

Variable(s) Entered on Step Number.

1. INVEST Total Annual Investment(100 million yuan).

Multiple R .96831

R Square .93762

Adjusted R Square .92983

Standard Error 7.44015
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Analysis of Variance

DF Sum of Squares Mean Square

Regression 1 6656.61441 6656.61441

Residual 8 442.84659 55.35582

F = 120.25138 Signif F = .0000

Variable B SE B Beta T Sig T

INVEST 2.44898 .22333 .96831 10.966 .0000

(Constant) 2.84636 4.27826 .665 .5246

End Block Number 1 POUT = .100 Limits reached.

* * * M U L T I P L E R E G R E S S I O N * * *

Equation Number 2 Dependent Variable: SWITCH Switching

Capacity(million lines).

Variable(s) Entered on Step Number

1. INVEST Total Annual Investment(100 million yuan).

Multiple R .98514

R Square .97051

Adjusted R Square .96682

Standard Error .46945

Analysis of Variance

DF Sum of Squares Mean Square

Regression 1 58.01796 58.01796

Residual 8 1.76304 .22038

F = 263.26380 Signif F = .0000

Variable B SE B Beta T Sig T

INVEST .22863 .01409 .98514 16.225 .0000

(Constant) 3.57187 .26994 13.232 .0000

End Block Number 1 POUT = .100 Limits reached.
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* * * M U L T I P L E R E G R E S S I O N * * *

Equation Number 3 Dependent Variable: PHONESET Total

Number of Telephone Sets(millions).

Variable(s) Entered on Step Number

1. INVEST Total Annual Investment(100 million yuan).

Multiple R .98251

R Square .96533

Adjusted R Square .96100

Standard Error .55991

Analysis of Variance

DF Sum of Squares

Regression 1 69.83202

Residual 8 2.50798

F = 222.75152 Signif F = .0000

Variable B SE B Beta

INVEST .25083 .01681 .98251

(Constant) 3.38667 .32196

Mean Square

69.83202

.31350

T Sig T

14.925 .0000

10.519 .0000

End Block Number 1 POUT = .100 Limits reached.

CORRELATIONS VARIABLES=Invest Revenue Switch PhoneSet

Variable Cases Mean Std Dev

INVEST 10 16.0000 11.1051

REVENUE 10 42.0300 28.0861

SWITCH 10 7.2300 2.5773

PHONESET 10 7.4000 2.8351

Correlations: INVEST REVENUE SWITCH PHONESET

INVEST 1.0000 .9683** .9851** .9825**

REVENUE .9683** 1.0000 .9829** .9702**

SWITCH .9851** .9829** 1.0000 .9977**

PHONESET .9825** .9702** .9977** 1.0000

N of cases: 10 1-tailed Signif: * - .01 ** - .001



APPENDIX C

REGRESSION TESTS AND CORRELATIONS

IN T-2 INTERVALS

YEAR* INVEST REVENUE SWITCH PHONESET

1980 6.2 20.4 4.9 4.6

1981 5.4 22.3 5.2 5.0

1982 6.8 25.0 5.5 5.5

1983 8.1 29.6 6.1 6.3

1984 10.8 28.2 6.7 7.1

1985 17.2 37.7 7.7 8.1

1986 17.2 59.6 8.9 9.4

1987 21.6 75.6 10.4 10.9

1988 26.6 102.4 12.3 12.7

*Year for investment.

Number of cases read = 9 Number of cases listed = 9

*** M U L T I P L E R E G R E S S I O N * * *

Equation Number 1 Dependent Variable: REVENUE Total

Revenue(loo million yuan).

Beginning Block Number 1. Method: Stepwise.

Variable(s) Entered on Step Number

1. INVEST Total Annual Investment(100 million yuan).

Multiple R .94812

R Square .89893

Adjusted R Square .88449

Standard Error 9.71425
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Analysis of Variance

DF Sum of Squares Mean Square

Regression 1 5874.89290 5874.89290

Residual 7 660.56710 94.36673

F = 62.25598 Signif F = .0001

Variable B SE B Beta T Sig T

INVEST 3.55616 .45070 .94812 7.890 .0001

(Constant)-2.84260 6.82185 -.417 .6894

End Block Number 1 POUT = .100 Limits reached.

* * * M U L T I P L E R E G R E S S I O N * * *

Equation Number 2 Dependent Variable: SWITCH Switching

Capacity(million lines).

Variable(s) Entered on Step Number

1. INVEST Total Annual Investment(100 million yuan).

Multiple R .98385

R Square .96797

Adjusted R Square .96339

Standard Error .48827

Analysis of Variance

DF Sum of Squares Mean Square

Regression 1 50.42670 50.42670

Residual 7 1.66886 .23841

F = 211.51420 Signif F = .0000

Variable B SE B Beta T Sig T

INVEST .32947 .02265 .98385 14.544 .0000

(Constant) 3.13299 .34289 9.137 .0000

End Block Number 1 POUT = .100 Limits reached.



***

Equation

Variable(s) Entered on Step Number

M U L T I P L E

Number 3

182

R E G R E S S I O N * * *

Dependent Variable: PHONESET Total

Number of Telephone Sets(millions).

1. INVEST Total Annual Investment(100 million yuan).

Multiple

R Square

Adjusted

Standard

Analysis

R

R Square

Error

of Variance

Regression

Residual

F = 231.66583

Variable

INVEST

B

.36091

(Constant) 2.92519

End Block Number 1

DP

POUT =

Signif F = .0000

SE B

.02371

.35891

.98523

.97067

.96648

.51108

Sum of Squares Mean Square

1 60.51159 60.51159

7 1.82841 .26120

Beta T Sig T

.98523 15.221 .0000

8.150 .0001

.100 Limits reached.

CORRELATIONS VARIABLES=Invest Revenue Switch PhoneSet

Variable Cases Mean

INVEST 9 13.3222

REVENUE 9 44.5333

SWITCH 9 7.5222

PHONESET 9 7.7333

Correlations: INVEST REVENUE

INVEST 1.0000 .9481**

REVENUE .9481** 1.0000

SWITCH .9839** .9846**

PHONESET .9852** .9716**

N of cases: 9 1-tailed Signif:

Std Dev

7.6203

28.5820

2.5519

2.7915

SWITCH PHONESET

.9839** .9852**

.9846** .9716**

1.0000 .9975**

.9975** 1.0000

* - .01 ** - .001.



APPENDIX D

EXPONENTIAL SMOOTHING MODELS FOR INVESTMENT

(Linear & Exponential, 1980-90)

1. Linear Model

Results of EXSMOOTH procedure for Variable INVEST.

MODEL= LN (Linear trend, no seasonality).

Initial values: Series Trend

4.05000 4.30000

Number of cases = 11 DFE = 9.

The SSE is: Alpha Gamma SSE

1.000000 .6000000 155.25129

FIT_1 Fit for INVEST from EXSMOOTH, MOD_1 LN A1.00 G .60

ERR_1 Error for INVEST from EXSMOOTH, MOD_1 LN A1.00 G .60

TSPLOT Invest Fit_1.

The following plot symbols are used:

I - Variable INVEST

F - Variable FIT_1

M - Missing Data (placed on the horizontal axis)

$ - Multiple Hits
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2. Exponential Model

Results of EXSMOOTH procedure for Variable INVEST.

MODEL= EN (Exponential trend, no seasonality).

Initial values: Series Trend

6.64340 .87097

Number of cases = 11 DFE = 9.

The SSE is: Alpha Gamma SSE

.5000000 .4000000 103.71128

FIT_Z Fit for INVEST from EXSMOOTH, MOD_Z EN A .50 G .40

ERR_2 Error for INVEST from EXSMOOTH, MOD_Z EN A .50 G .40

TSPLOT Invest FIT_2.

The following plot symbols are used:

I - Variable INVEST

- Variable FIT_2

- Missing Data (placed on the horizontal axis)

- Multiple Hits(
0
3
"
!
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APPENDIX E

FORECASTING MODELS FOR INVESTMENT

(Linear & Exponential, 1991-2000)

1. Linear Forecasting Model

PREDICT Year 1991 THRU 2000.

FITfl Fit for INVEST from EXSMOOTH, MOD_1 LN A1.00 G .60

10 new cases have been added.

USE 1986 THRU LAST.

TSPLOT Invest FITfl.

The following plot symbols are used:

I — Variable INVEST

F - Variable FITfl

M - Missing Data (placed on the horizontal axis)

$ - Multiple Hits
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2. Exponential Forecasting Model

PREDICT Year 1991 THRU 2000.

FIT#2 Fit for INVEST from EXSMOOTH, MOD_2 EN A .50 G .40

10 new cases have been added.

USE 1986 THRU LAST.

TSPLOT Invest FIT#2.

The following plot symbols are used:

I - Variable INVEST

F - Variable FIT#2

M - Missing Data (placed on the horizontal axis)

$ - Multiple Hits
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