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ABSTRACT 

In the two years 1989-1991 the environment of Poland's telecommunications 

was fundamentally transformed. This dissertation is an exploratory case study 

addressing four principal aspects of that country's changing telecommunications: 1) 

telecommunication regime or the structure of rules in which telecommunication sys

tems function; 2) telecommunication services, defined as the means and methods of 

communicating from a distance by processing and relaying an electro-magnetic signal 

(categorized into telephone, mobile, data-messaging, information, data-carrier, and 

entertainment); 3) telecommunication equipment, or markets for switching, transmis

sion and terminal equipment; and 4) telecommunication subscribers, or principal 

characteristics of the customer-base in the residential, professional, rural and urban 

market segments. Each aspect is examined for the purpose of capturing the on-going 

change. 

The dissertation identifies the principal agents of change and maps the new 

conditions onto the models developed by Cowhey and Aronson. Institutional plural

ism, market competition, shortage alleviation and market restructuring have trans

formed Poland's telecommunication environment from the scarcity model to a version 

of the boutique model. 
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Chapter 1 

QUESTIONS, METHODS AND SOURCES 

1.1 Introduction 

This dissertation is about contemporary change in East-Central Europe: politi-

cal, economic, and technical. In the two years between the May 1989 semi-free 

parliamentary elections in Poland, and the September 1991 abolition of the Soviet 

Communist Party, East Germany was incorporated into West Germany after a 

dramatic opening of the Berlin Wall, Romania's Ceausescu's ruling family was de-

throned in a bloody spectacle, and Hungarian, Czechoslovak, and Bulgarian Commu-

nists were forced out of power either through overbearing public pressure or elec-

tions. In mid-1992, the time these words were being written, with the exception of 

Vietnam and Cuba, non-Communists -- who professed allegiance to democracy, free 

markets, individual freedom, and campaigned for votes in the next elections -- were at 
'. 
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the helm in all countries of the former CMEA.l With political change by and large 

accomplished, their principal task was to implement fundamental economic reform. 

Although certainly not as spectacular as the end of Communism, another type of 

change had been taking place since the early 1980s. Driven by institutional and 

technical factors, telecommunications -- the technology of communicating by process-

ing and relaying the electro-magnetic signal -- has been undergoing a fundamental 

transformation. Traditionally, the country-wide telephone/telex/telegraph networks 

have been built and maintained by government-recognized state or private monopolies. 

In the past decade, however, tradition has evolved. The widespread recognition of 

the pivotal role telecommunication services play in business and the rapid innovation 

of the base technologies have prodded the governments in many countries to liberalize 

the rules for market entry and, in some cases, to privatize their PTTs. 

In 1989-1991, Poland was at the center of both types of change. The first in 

the former Soviet Bloc to form a non-Communist government, the country proceeded 

to implement a drastic reform, often called the "shock treatment," to prepare the 

economy for conversion to free-market principles. In what became known as the 

Balcerowicz Plan: the budget deficit was eliminated, many prices decontrolled, trade 

tariffs reduced, and the Polish currency, the zloty, made internally convertible. To 

IThe Council for Mutual Economic Assistance was an organization set up to coordinate economic 
integration of member countries: the USSR, Poland, Czechoslovakia, Hungary, Bulgaria, East Germany, 
Romania, Cuba and Vietnam. Yugoslavia was an assvciate member. 
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improve efficiency and to integrate with the world economy, the process of restructur-

ing domestic industries was initiated. 

In the restructuring campaign, the telecommunication sector received particular 

attention. The perception of a growing technological gap to the developed world, and 

the inability of the Communist system to arrest this growth, played a central role in 

the demise of the Soviet Bloc [Geip91]. In Poland, that perception was especially 

acute, especially vis-a-vis telecommunications. In virtually every analysis of reform 

prospects the issue of a grossly inadequate telephone system was raised. The popular 

press in the late 1980s lamented that throughout Europe only Albania -- a country 

often equated with economic and political backwardness -- had a system worse than 

Poland's. In a somewhat overstated call to action, the Polish media repeated what 

Roman Polanski, during a visit to his former homeland, was reported to have said. 

When asked about the possibility of filming in Poland he replied that it was easier to 

make a movie without a camera, than without a telephone. 

Between 1989 and 1991, the environment of Poland's telecommunications -

here defined to mean a broad range of issues affecting the functioning of telecommu

nication systems -- has changed. All telecommunication actors -- be they equipment 

manufacturers and distributors, service providers, or subscribers -- have been affected 

by the Balcerowicz Plan and by the economic transition from Communism to capital

ism. Some were also affected by the passing of the 1990 Act on Posts and Telecom-



munications and by other legal measures aimed at eliminating monopoly powers and 

introducing markets. To a large extent this is the story of how they have fared. 

1.2 Research Framework and Methods 

1.2.1 Case Study 

20 

The dissertation is an exploratory case study, the principal research question of 

which is: How is the environment of Poland's telecommunications being transformed? 

The methods employed in the study have benefited greatly from the work done by the 

Mosaic Group, with which the author has been an analyst.2 The Group has conduct

ed research for more than a decade, utilizing techniques that Robert Yin has explicitly 

outlined in his pathbreaking book. Yin defines a case study to be: "an empirical 

inquiry that investigates a contemporary phenomenon within its real life context, when 

the boundaries between the phenomenon and the context are not clearly evident, and 

in which multiple SOUiceS of evidence are used" [Yin84]. 

Using Yin's terminology, the dissertation is a single-case, multiple units of 

analysis case study. The case is the telecommunication environment in Poland during 

1989-1991. The units of analysis, chapters 2-5, were defined by expanding on the 

methods employed in a recently concluded study by researchers at the Information, 

Computer and Communications Policy Division of the Organization for Economic 

Cooperation and Development (DEC D) and the Berkeley Roundtable for International 

2For a description of the work done by the Mosaic Group see [Good90b). 
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Economy (BRIE). Between 1987 and 1989, the telecommunication environments of 

seven OECD countries were examined to discover the relationships between character-

istics of the telecommunication environment on corporate strategy [Bar89]. 

1.2.2 Web Model 

In their approach, the BRIE/OECD studies utilize what Rob Kling calls the web 

model of researching technology issues. Kling, almost a decade ago, categorized the 

studies of computing into those that use discrete-entity models and those that rely on 

web models [Klin80; Klin82]. The former treat technology as a neutral instrument 

that can be used to achieve organizational goals, irrespective of contextual issues. As 

such, discrete-entity studies focus on numerical specificity and quantifiable variables 

to support theories and assumptions. The web models, on the other hand, accept the 

discrete-entity techniques, but take the next step of considering the effect of the 

social, historical, or political context in which technology is employed. 

Kling outlines four elements of web models: 

o Lines of Work and Going Concerns: what actually gets done and how it gets 

done, as contrasted with organizational charts and formal procedures; 

o Infrastructure of Computing:3 resources that help support the provision of a 

service or product. 

'The term computing extends to a broad range of computer-based technologies, including telecommuni
cations. 



o Production Lattices: elements that contribute to the final product, such as 

labor and capital; 

22 

o Macrostructures: "big-picture" considerations that establish rules for and con

strain organizations's operation. 

The elements are useful tools in decomposing into components that are manageable 

enough to analyze the "big-picture" of a complex technology system. 

1.2.3 International Comparisons 

In analyzing any aspect of the telecommunication environment in Poland, 

comparisons to other countries are a useful tool. To make such comparisons more 

tenable, an international sample was chosen to portray indicators for groups of 

countries, whose networks in some way resemble Poland's network, or whose 

statistics might be illustrative of development prospects. The data for the sample, 

included in Appendix I, was culled from [Siem91], [Att90], [Att78], [Cia89], 

[0ecd90]. It portrays the status quo as of late 1980s for the following groups of 

countries: 

o Highest Penetration Countries (HPC): Sweden, Switzerland, Canada, Iceland, 

Finland, and the United States. These are the six countries with the highest indicators 

of DEL penetration.4 The data for these countries can be used to project long-term 

development goals. 

4 See the Glossary at the end for a definition of terms. 
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o Newly Industrialized Countries (MC): South Korea, Taiwan, HongKong, and 

Singapore. In the last 30 years, the four South-East Asian tigers have emerged from 

. economic underdevelopment. Their statistics can be used to relate data on economic 

growth to indicators on the development of telecommunication infrastructure. 

o High DEL Growth OECD Countries (HGC): France, Turkey, Australia, 

Norway, Portugal, Greece. Six countries with the highest increase in the total 

number of DELs between 1978 and 1987. Statistics for these countries might be 

relevant for projecting network growth rates. 

(') Former European-CMEA Countries (CMEA): Bulgaria, Czecho-Slovakia, 

eastern Germany, Hungary, Romania, USSR, Poland, and Yugoslavia. The past of 

these countries -- the eight European members, or associate members, of the former 

Council for Mutual and Economic Assistance -- is clearly linked to Poland's past and 

the future, perhaps, as well. 

o Structurally Similar Countries (SSC): Spain, Argentina. The criteria for this 

category was structural similarity to Poland. Spain and Argentina were chosen on the 

basis of their characteristics of population, structure of the economy, geographical 

size, and to some degree even culture and history. 

o Underdeveloped and Newly Reformed (UNR): Chile, Mexico, and Malaysia. 

The unifying characteristics for these three countries are relative underdevelopment 

and telecommunication reform. In the 1980s, the three have privatized their PTTs 



and introduced competition for some services. The aims of Poland's reforms are 

similar. 

1.3 Literature Review 
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Comprehensive country-wide studies of telecommunication environments have 

been done periodically, mostly for the developed countries. In 1988 Globerman and 

Carter studied telecommunication networks in Canada [Glob88] and concluded that 

continued government restrictions on competition could impede network innovation 

and introduction of new services. Cowhey, Aronson, and Szekely edited a 1989 

volume on telecommunication options for Mexico [Cowh89] which recommends 

liberalization and privatization measures. The government of Mexico implemented 

both in the early 1990s. 

1.3.1 OECD/BRIE Studies 

The OECD/BRIE project, described above, appears to be a unique multi-country 

effort to compare and contrast different telecommunication environments. The project 

resulted in a three volume-set, covering France, West Germany, Italy, Spain, United 

Kingdom, United States and Japan. 

Benjamin Coriat of the University of Paris studied telecommunication regulation 

and market structure in France [Cori89]. He reviewed the markets for telecommuni

cation services and equipment and concluded that despite the persistence of monopoly 

powers in Frence, telecommunications subscribers were offered a variety of new 

services. He attributed this to the phenomenon of the "French Paradox," or an 
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efficient monopoly stemming from a series of fortunate decisions -- on such issues as 

digitization, packet-switching, and information services (Minitel) -- made by the 

French PTT in the early 1970s. 

Bernhard Wieland and Annaflavia Bianchi examined telecommunications in 

Gennany [WieI89] and Italy [Bian89] and found a relative absence of new and value-

added services. In both cases this condition was blamed on a rigid regulatory regime 

and the monopoly powers of state telecommunication providers. Also in both coun-

tries the slow pace of liberalization measures has been ascribed to the existence of a 

comparatively small number of private networks. Without constant pressure from 

below, the state regulatory authorities, in and of themselves, did not feel compelled to 

liberalize. 5 

According to Taizo Yakushiji, who retraced the process of liberalization of 

Japan's telecommunications, the authorities of his country decided to liberalize even 

without the pressure from below. Unlike the British and the American owners of 

private networks who have lobbied for more freedom to interconnect and for a greater 

variety of publicly-provided network products, the Japanese corporate strategists did 

not see a great need to liberalize the telecommunication regime. According to 

Yakushiji, the privatization of NT&T and the introduction of competition took place 

~o be fair, since the conclusion of the German study in 1989, Bundespost has undertaken measures to 
liberalize. For example, the price of leased circuits, critical to private networks, has been substantially 
reduced. Furthermore, the Kohl government has announced its intention to privatize Telekom, the division 
of Bundespost responsible for telecommunications. 



because the Japanese government decided that after reaching the goals of having a 

telephone in every household and of universal direct-dial service, liberalization was 

the next step [Yaku89]. 
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Pere Escorsa, who wrote the study of Spain [Esc089], also assigns the 

liberalization initiative to the government. He considers the passing of the 1987-1988 

liberalization laws at least a partial consequence of the perceived need to quickly 

modernize the network before the 1992 World Expo and the Summer Olympics. The 

strategy seems to have worked, as the number of network options available to sub

scribers has multiplied. 

Kevin Morgan and Andrew Davis reviewed the trends in British telecom

munications, following the liberalization and privatization measures undertaken by the 

Thatcher government in the 1980s [Morg89]. They concluded that competition 

between Mercury and British Telecom, however limited, has had a positive effect on 

the quality of services and on modernization of network equipment. Similarly, the 

number of private networks, often built and maintained by third-party contractors, has 

been steadily rising -- thanks to a greater choice of network products. The losers of 

liberlization have been British equipment manufacturers who were forced to yield 

market share to foreign competitors. 

While recognizing the positive aspects of the break-up of the Bell System, 

Fran~is Bar and Michael Barrus -- who coordinated the OEeD/BRIE project and 

wrote the study of US telecommunications -- see one major negative trend. As the 
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number of private and public networks -- offering a variety of services -- grows, the 

underlying facility infrastructure becomes more and more fragmented and it becomes 

more and more difficult to provide universal services. It seems that to gain the 

benefits of diversity, a price of infrastracture integration must be paid [Bar89b]. 

1.3.2 CMEA Studies 

The only comprehensive study of telecommunications in a CMEA country was 

done by Robert W. Campbell. His 1988 work The Soviet Telecommunications System 

[Camp88], although based on incomplete data, is an informative guide to telecommu

nication services and equipment in the former Soviet Union. Campbell reviewed 

Soviet telecommunication technologies and compared them to similar technologies in 

the West, particularly in the Bell System. He concluded that the existing 

shortcomings put into question the claim that the Soviet state was a global super

power. 

Other studies have addressed individual telecommunication technologies. 

McHenry, after reviewing the use of computer networks by the Soviet scientific 

community, surmised that the field was one of the weakest elements of Soviet 

computer science [Mche87e]. Snyder and McHenry have noted a relative scarcity of 

of computer-related telecommunication applications in the Soviet Union [Snyd90], 

particularly in the category that has been rapidly growing in the West -- information 
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services. Following the connection of several post-CMEA countries to EARN,6 

Snyder, Jarmoszko, and Goodman focused on the the issue of integrating the former 

Soviet Bloc into the world community of computer networks [Snyd91]. While 

optimistic, they saw a number of obstacles to a successful utilization of technology in 

the former Soviet Bloc. 

Very little has been written on telecommunication development plans of the 

post-CMEA countries, no doubt because the issue is very recent. Juergen Mueller of 

the German Institute for Economic Research in Berlin (DlW) has delineated the 

principal problems of modernizing telecommunication infrastructure in East-Central 

Europe [MueI91]. In his view, the most important short-term measures to alleviate 

the chronic difficulties should b~ to: a) reduce demand for access to the telephone 

network by setting more realistic prices; and b) remove the most critical traffic 

bottlenecks such as in the long-distance and international networks. Nulty and Holcer 

of the World Bank have reiterated many of Mueller's concerns and have stressed the 

importance of continued capital flows to East-Central Europe to fund its ambitious 

network development programs [Nult91; Nult91b]. 

6 EARN, the European Academic and Research Network, is the administrative unit for the European 
component of what is a large computer network serving much of world's academic community. 
NETNORTH administers the Canadian, and BITNET the American component of the same network. 
ASIANET, GULFNET, and ILAN serve other geographic/political areas. Internet is an even larger 
network, which encompasses much of the networks mentioned above plus the NSFnet, the former 
ARPANET, and a host of regional networks. 
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1.4 Dissertation Overview 

The central body of this dissertation consists of four chapters, each addressing 

an aspect or a unit of analysis of the telecommunicatlon environment in Poland. 

Chapter 2 is about the emerging structure of rules in which telecommunication 

systems function -- the telecommunication regime. Three principal driving forces 

govern this structure: the processes of converting the economy from communist to 

capitalist principles, the introduction of competition in the telecommunication markets, 

and the perception titat telecommunications must be a priority in any government

supported development program. 

Chapter 3 introduces a novel framework for examining telecommunication 

services, suitable particularly for economically underdeveloped regions. In contrast to 

frameworks based on the technology of provision, the framework applied in this 

dissertation puts greater empahsis on the functionality of a service. In other words, 

the main reason for subscribing is the principal qualifying factor, after which the tech

nique of providing the service is considered. Using this approach, telecommunication 

services are divided into: telephone, mobile, data-messaging, information, data

carrier, and entertainment. Focusing on the function, not the technology, makes it 

easier to compare network-based services to less high-tech alternatives, such as 

physical transport. Furthermore, some services, for example entertainment, tend to 

comprise a proportionally greater part of household budgets in economically disadvan

taged regions, and therefore should be studied more closely. 
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Chapter 4 examines how the telecommunication equipment industry has changed 

in the preceding two years. Whereas Chapter 2 outlined the principal reform features 

for the economy as a whole, this chapter singles out the producers and distributors of 

telecommunication equipment. A review of how the industry has fared in the new 

conditions is conducted in the context of telecommunication equipment types: termina

tion, switching, and transmission. Whenever possible, information on development 

plans and trends is provided and discussed. 

Chapter 5 focuses on telecommunication subscribers. In any telecommunication 

environment the characteristics of the customer-base play an important role in how 

networks develop -- in determining which services are provided and where. In this 

chapter Poland's principal market segments for telecommunication services -

residential, plOfessional, rural and urban -- are described. Since at least a symptom

atic relationship exists between per capita Gross Domestic Product and telephone 

density, various methods of estimating Poland's GDP are reviewed. In an effort to 

link economic viability and network development plans, the results of one method, the 

Purchase Price Parity, are compared against statistics for other countries. The rate of 

network development is also the focus of an assessment of potential demand for 

telephone main lines. That basis for the assessement is a forecast for housing needs 

till the year 2010. 

Chapter 6 states the main findings of the dissertation. After reviewing the 

principal agents of change, the transformation of Poland's telecommunications is 
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mapped into a framework developed by Cowhey and Aronson. In conclusion, the 

relationship of a telecommunication environment to the unique features of a post-

CMEA economy is discussed. 

1.5 Principal Sources 

The dissertation has benefited from a variety of sources. The study builds on a 

decade-long research effort at the University of Arizona on Soviet and East European 

computer-related technologies. The author has been affiliated with that effort for six 

years and has participated in a number of long-term projects involving travel, 

extensive literature searches and database creation. To collect source material for this 

dissertation, the author traveled to Poland on three separate occasions during the last 

two years and conducted over 100 interviews with academics, industry decision-

makers and officials in government regulatory agencies. 

During the last trip, in the summer of 1991, the author worked on a project 

sponsored by the US Department of Commerce.? In his capacity as a consultant to 

Poland's Ministry of Posts and Telecommunications, the author had the opportunity to 

observe first-hand the on-going process of transformation. In numerous discussions 

with officials and practitioners in the field, invaluable source material was collected. 

Although, as in any research project on a contemporary event, the information 

gathered through interviews is most valuable, the published sources are also 

7 The project, financed through the DoC's Trade Development Program, was coordinated by 
Teleconsult. 
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important. The efforts to keep abreast of new developments were made easier by the 

timely reporting of a popular daily Rzeczpospolita and an industry trade paper 

Lqcmosc. Gazeta Bankowa, a bi-weekly of the financial community, has proven to 

be another good source of telecomunication-related articles probably because the 

subject is of particular interest to the banking industry. P17.egZ¢ TeZekomunikacyjny, 

and Wiadomosci TeZekomunikacyjne were usuful sources of technical information on 

the PPTT network. 
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Chapter 2 

TELECOMMUNICATION REGIME 

As is the case with any revolution, the speed of political change in East-Central 

Europe surpassed by a wide margin any economic or social transformation. Forty

five years of Communism had instilled institutions and patterns of thinking that will 

take years and generations to reform. With much to be accomplished, the reform 

process began in 1989-91 when new laws were passed, new organizations created, 

and new policies adopted. 

This chapter will examine the foundation of the emerging telecommunication 

regime in Poland. What has changed to make this a new reality? What new laws now 

govern the actions of policy-makers, service providers, subscribers, and equipment 

manufacturers and vendors? What new institutions now play a role in shaping 

telecommunication policy? What are the new policies? In the first part of the 

chapter new conditions for the economy as a whole, both for the domestic and 

international dimension, are reviewed. To use a Marxist term, this is the new tele

communication superstmcture. In the second part, the changes in telecommunication 



regulation are examined: the new legal framework, regulatory elements, the new 

organizations and institutions that now define policy. Finally, in the third part, 

development plans, as described by interviewed decision-makers and as presented in 

Poland's media, are recounted and discussed. 

2.1 Economy: From Communism to Capitalism 

34 

The system of a centrally-planned economy from which Poland and the rest of 

the European CMEA have tried to emerge is a system that was defined by Stalin in 

the 1930s and transplanted to East-Central Europe after World War II. A Stalinist 

Centrally-Planned Economy (SCPE) is based on three crucial precepts: 1) that the 

state must directly control the majority of the means of production, including foreign 

trade; 2) that industrial concentration, as a way to derive the benefits of economies

of-scale, is the best development policy; and 3) that heavy industry is an essential 

component of any modern economy. Until the early 196Os, the system seemed to 

function adequately [Greg81; Nove80]. Central control over resource allocation 

facilitated a recovery from the ravages of World War II, maintained high growth rates 

of national income, and produced islands of technological sophistication, such as the 

Soviet space program. These and other achievements, in the eyes of the Third 

World, established the SCPE as a real alternative to the development models 

provided by the West. 

By the early 1960s, however, systemic shortcomings of the SCPE became clear 

to many leaders within the Soviet Bloc. Growth rates that had been achieved by 
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encouraging labor migration from the countryside to the cities, or by adding to the 

available pool of physical resources 1 began to falter. The SCPE did not absorb 

innovation very well and the machinery stock began to age quickly [Berl76]. The 

CMEA share in the world trade stopped growing, and even declined. The world 

economy seemed to have taken a turn somewhere, leaving the CMEA countries 

behind [Bial86c]. 

Despite the repeated attempts at reform,2 the basic structure of an SCPE 

remained unchanged. Isolated from world trends, Poland's economy continued to rely 

on heavy industry and agriculture to a degree disproportionate to the developed, and 

even the developing world. For example, in 1960, the role of agriculture, manufac-

turing, and services in Spain's economy 

was more or less on par with Poland's 

economy [Sach90]. The two countries 

are similar in size, population, and to a 

limited degree in history and culture. 

Some 30 years later, the role of servic-

es -- a sector of particular importance 

Table 2.a: Labor Force Employed in Services, 
Manufacturing and Agriculture in Poland and Spain 
(1989); Source: [Cia89]. 

Services Manu fa- Agri-
cturing culture 

Poland 38 % 37% 25% 

Spain 53% 33% 14% 

i' 

to telecommunications -- has grown and the role of agriculture has declined to a much 

I The best example of such a policy were the land reclamation projects in the Soviet Union. 

20ne keen observer of the Soviet ~conomy described the process of reforming the SCPE as a "tread
mill" [Schr79; Schr82]. 
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greater extent in Spain than in Poland. (See Table I.d in Appendix I.) In another 

diverging trend, the average size of a Polish firm has remained much larger than the 

average developed economies. In 1989, three-fourths of Poland's state enterprises 

employed at least 400 people -- more than four times the average in the West [pass91; 

Sach90]. 

2.1.1 The Balcerowicz Plan 

The basic elements of the reform package introduced in Poland on January 1, 

1990 were a reaction to the principles of an SCPE. In the words of Leszek 

Balcerowicz -- the Minister of Finance in the Mazowiecki and Bielecki governments 

and the principal author of the reform -- a well-functioning, modem economy is 

characterized by: 

o a stable, freely convertible currency, 

o predominantly private ownership of property, and 

o openness to competition from foreign firms. 

To achieve these goals a number of measures were adapted between 1990 and the 

end of 1991. These measures had the following aims: 

1) to deregulate prices and to end administrative allocation of goods and services; 

2) to balance the budget through a sharp reduction in subsidies and spending; 
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3) to tighten the money supply and credit and to increase savings in zloty (Z) ac-

counts;3 

4) to limit wage growth to 20-30 percent of inflation; 

5) to reject a full-employment policy; 

6) to develop a new international trade regime based on a convertible zloty (Z), low 

import-duty tariffs, and to eliminate income-tax credits for export-oriented firms; 

7) to privatize state enterprises; 

8) to curtail monopoly powers; 

9) to establish a new financial system based on a reformed banking law and an 

introduction of capital markets; 

10) to establish a new tax system based on value-added and personal income taxes; 

11) to increase foreign investment by liberalizing joint-venture regulations and the 

lifting of restrictions on the expatriation of profits. 

From the vantage point of mid-1992 it was not yet possible to evaluate the 

Balcerowicz Plan. Certainly the goal of economic stabilization has been a qualified 

success. Inflation was cut from 600 percent per year in 1989, to 220 percent in 1990, 

to 70 percent in 1991. Public confidence in the zloty has surged, as a result of 

internal convertibility, fairly stable +/$ exchange rates, and increased savings in zloty 

accounts. The lowering of import duties and the lifting of restrictions on private 

3 Throughout the 1980s, the U.S. $ became the second currency and many Poles had doIIar-denomi
nated bank accounts. 
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trade, as well as price liberalization have virtually eliminated chronic supply shortages 

for consumer goods. By September 1991, 1.4 million private enterprises were regis-

tered -- a 20.3 percent increase over the previous year [Kowa91] and an estimated 15 

percent of the Gross Domestic Product (GDP) came from the private sector [Don091]. 

Following the elimination of many subsidies, a surplus in the 1990 state budget was 

recorded. Similarly, a positive trade balance was achieved. In 1990, hard currency 

exports grew by 50 percent, in relation to 1989, whereas imports grew only by 4 

percent [pola91]. 

However, not all news has been good news. Poland's GDP fell 14 percent in 

1990 and seven percent in 1991.4 By mid-1991, 1.6 million people, 8.4 percent of 

the work force, were unemployed [Jaku91]. The 1990 budget surplus turned into a 

deficit in 1991 -- a result of reduced tax revenues from the contracting economy and 

lower-than-expected income from privatization of state property.s The 1991 exports 

fell and a trade deficit was recorded. The restructuring of the economy had not taken 

place as quickly as was expected, particularly in the realm of converting large, 

inefficient enterprises into smaller economically-viable units. In August 1991, the 

credit rating of 1.9 thousand enterprises was too low to obtain any loans at all 

~Some analysts. including Jeffrey Sachs. claim that the official statistics for global GDP/GNP are no 
longer valid because they do not include the undeclared economic activity of the many small. private firms. 

5 Between August 1990 and January 1992, the inflow of revenue to the state budget from privatization 
has been :p trillion [$266 million] - only a fraction of the expected +15 trillion [Rzec92]. 
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[Kowa91]. Several highly publicized financial scandals have shaken the public's 

confidence in the banking system. 

Despite the international community's praise of Balcerowicz and the successes 

of his program, Poland's voting public grew increasingly skeptical. The presidential 

and the parliamentary elections of 1991 have shown the declining popularity of 

political groups and individuals associated with the program. The principal criticism 

was the alleged absence of a pro-growth policy -- one that could counter the falling 

GDP and the standard of living. No viable alternative to the program was articulated, 

however, by any individual or political group. 

2.1.2 Privatization 

One element of the Balcerowicz Plan that has provoked widespread criticism is 

privatization. All political forces within Poland agree that the success of Poland's 

transformation is highly dependent on the extent to which the country's industrial base 

can be privatized. Janos Kornai expressed this sentiment better than anyone when he 

wrote that state ownership is inherently inefficient because it leads to bureaucratiza-

tion and a soft budget constraint.6 Unfortunately, beyond the initial acceptance that 

privatization is good, no consensus on the best way to sell off state assets has 

emerged. 

6 A soft budget constraint is a condition in which management relies on the ultimate help from the 
government and therefore can never impose efficiency. See [Kom90] for an eloquent elaboration of this 
point of view. 
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The beginning was auspicious. Armed with support from various strata of 

society, the first post-Communist government of Tadeusz Mazowiecki set out to 

convert as much of the state property into private propoerty, as quickly as possible. 

Within the first several months of 1990, most small state retail shops, service points, 

and restaurants were either auctioned off or leased. The percentage of private retail 

sales, as part of all sales, rose from 20 percent in 1989 to 80 percent in 1991 

[New91]. 

In July of 1990, the Parliament passed the Privatization Act, outlining two 

scenarios for privatizing state enterprises. In one scenario, called "large" or "capital" 

privatization, a state enterprise is transformed into a joint-stock company owned 

entirely by the state treasury. In the vernacular of privatization, the enterprise is 

"commercialized," which for practical purposes has meant that laws applicable to state 

enterprises -- for example those on worker representation in management -- could be 

ignored. Thus cleansed from employee pressures, the management can then prepare 

for sale of shares to investors by assessing the enterprise's assets and liabilities and by 

restructuring. The sale of shares can occur via auction, public offer, or invited 

private offer, and is limited only by two conditions: 

o that 20 percent of shares be made available to workers of the enterprise at 50 

percent of the floatation price; 

o that foreign investors obtain the approval of the Agency for Foreign Investments 

if they intend to purchase more than 10 percent of shares. 
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The second privatization scenario, provided for by the Privatization Act involves 

liquidation of assets. The objective of this scenario is to end the existence of a state 

enterprise as a separate legal entity and to dispose of its property. Article 37 of this 

Act outlines three liquidation methods: 1) the sale of an enterprise, or of its constitu

ent parts, to independent entrepreneurs; 2) the transfer of enterprise property to one 

or more other enterprises; or 3) the leasing of property, in whole or in part, to a 

cooperative established by more than half of the employees of the liquidated enter

prise [Cetw90]. 

Despite the relative success of "small" privatization (retail shops), the selling of 

large enterprises, the bulk of Poland's economy, has been painfully slow. While 

1,258 state enterprises were instructed, between August 1990 and January 1992, to 

undertake privatization measures, only 26 were privatized through a "capital" sale to 

either foreign or domestic investors and 198 through a liquidation procedure. In 

another 752 enterprises, privatization through liquidation was initiated, but not 

completed. In other words, despite pronouncements of urgency by all decision

mal(ers, a mere 3 percent of the 7,800 state enterprises eligible for privatization (224 

enterprises) were in fact privatized, and in another 10 percent privatization measures 

were in the process of being implemented [Rzec92]. 

Needless to say these results have satisfied neither the public nor any of the 

organized political groups. At the end of 1991, the prevailing opinion seemed to 

favor a mass privatization plan which attempts to balance the political need for fair 
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distribution of state property, with economic efficiency considerations of restructur

ing. The plan would establish about a dozen National Wealth Management Funds 

[ZarztJdy Maj(Jtku Narodowego (ZMN)] -- a type of mutual funds, in which the capital 

would be entire industries. Western and Polish consulting firms would be hired to 

manage the funds and would be paid in a scheme that ties ZMN performance to 

compensation. All adult citizens of Poland, residing within the country, would be 

assigned shares within each fund and the state treasury would retain a percentage of 

shares [Thie91]. The fund managers, with minimal state supervision, would be free 

to restructure or liquidate the enterprises within their ZMN, basing their judgement on 

profit potential and trends in the world economy. After about two years, all those 

who own ZMN shares? would be free to trade them, thereby unleashing the market 

forces of resource allocation. 

Critics of the plan point to the potential for corruption and the logistical problem 

of establishing capital markets that could handle a large number of small transactions. 

In 1988 there were 27 million adult citizens residing in Poland. The Olszewski 

government, in power in early 1992, did not repudiate the plan, but also chose not to 

appoint a minister of the Ministry of Property Transformation [Ministerstwo 

Przeksztalceri Wlosnosciowych (MPW)]. Tomasz Gruszecki, the acting Director of 

MPW, is on record supporting mass privatization, although his version includes a 

7 In the interest of fairness, initially, all citizens would be given shares in EACH fund. 
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much greater voice for local authorities in decisions to liquidate enterprises and to 

manage regional unemployment and retraining [Grus91; Brze92]. 

2.1.3 The International Dimension 

The collapse of the Soviet Bloc transformed Poland's economic relations with 

other countries. During some 45 years of Communism, the principal trading partner 

for all of CMEA was the Soviet Union, 

the source of critical raw material and 

energy supplies. Although trade within 

CMEA never lived up to its potential, and 

in fact stagnated throughout the 1980s, it 

nevertheless was important for all coun-

tries in the Bloc, including Poland (Figure 

2.1). In some categories of products, 

4,858,184 

Figure 2.1: Poland's 1989 Foreign Trade by Country 
Group (in ~ Million) Source: [Gus90J. 

such as the broadly-defined electrical-machinery sector, CMEA members depended on 

each other almost entirely. For example, in 1989, nearly 90 percent of all telecom-

munication equipment made in Poland was exported to other CMEA countries 

[Wilk91]. 

The principal reason for intra-CMEA dependence was CoCom. Since the onset 

of the Cold War, the 17-nation Coordinating Committee for Multilateral Export Con-

troIs has set limitations on the selling of sophisticated technologies to countries 
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deemed dangerous to the established international order. 8 In general, despite many 

instances of circumventing its restrictions, CoCom has been successful not only in 

limiting access to targeted technologies, but also in forcing expensive development 

programs on the CMEA countries [Jarm88b; Good90; Geip91]. 

In 1990-1991, CMEA and CoCom, the two pillars of the established intema-

tional order in East-Central Europe tumbled. Both the CMEA organization and the 

CMEA trading system of bilateral accounts in transferable rubles, supplemented by 

barter and limited hard-currency transactions, were dissolved. With Poland, Hungary 

and Czecho-Slovakia interested more in EC membership than in reforming the old 

system, no replacement framework for regional economic cooperation was created, 

and instead, a series of bilateral trade agreements favoring hard-currency transactions 

was signed [Onis92]. Predictably, a sharp drop in intra-CMEA trade resulted 

[Econ90b; Econ91c]. For example, in 1991 Poland's trade with other CMEA 

countries fell on the average by half, and trade with the former Soviet Union plum-

meted 60 percent. [Binc92; Onis92b]. 

CoCom restrictions on exports to Poland have been substantially eased. In an 

effort to help the fledgling democracies of East-Central Europe, and as part of a new 

policy of building higher fences around fewer products, CoCom members agreed to 

'7be CoCom member countries are: Australia, Belgium, Canada, Denmark, France, Germany, Greece, 
Italy, Japan, Luxembourg, Netherlands, Norway, Portugal, Spain, Turkey, U.K., and U.S. The countries 
against which the restrictions were originally put into effect were: Albania, Bulgaria, People's Republic of 
China, Czechoslovakia, East Germany, Hungary, Mongolia, North Korea, Poland, Romania, Soviet Union 
and Vietnam. 
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revise the International Industrial List: the enumeration of military-civilian dual-use 

items subject to controls. Following a series of high-level debates, a number of 

advanced technologies were either decontrolled, or directives were issued to give 

favorable consideration for export to Poland, Hungary and Czecho-Slovakia, and to 

other post-Communist countries.9 

The removal of restrictions has con-

tributed to the opening of Poland's 

economy to the West, particularly the 

BC countries (see Figure 2.2), and to 

the increasing of investment from 

abroad. lO 

At the end of 1991 much was 

unclear about Poland's transition to 

3.6% &6.6% 

Figure 2.2: Composition of Poland's 1977 & 1991 Ex
ports and Imports; Source: [Gado92]. 

capitalism. The Balcerowicz Program remained largely unimplemented, privatization 

9 Among the decontrolled technologies are: personal computers up to the level of Intel i486, much of 
semiconductor manufacturing equipment, optical sensors used in scientific instruments, microwave 
transmission technology up to 156 Mbps, 64 QAM (Quadrature Amplitude Modulation), fiber optics 
transmission equipment up to 565 Mbps and 1550nm wavelength, and others. 

Equipment still controlled includes: RISC workstations, vector and array processors, equipment for 
image enhacement and signal processing; computers with specific military applications, e.g. 
radiation-hardened, network gear suited for dynamic adaptive routing; operating systems designed for 
real-time processing which guarantees global interrupt latency time of less than 30 microseconds, and 
others [Fede91]. 

10 To be sure, the degree of the opening to the West did not satisfy Poland's decision-makers. Exports 
to the EC countries were hampered by trade restrictions on agricultural goods and textiles. Similarly, 
following an increase in Polish exports to the US in 1990 to $408 million, in 1991 a drop to $357 million 
was recorded. [Kraj92]. 
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was moving at a pace that satisfied no one, international economic relations were far 

from stable both with the former CMEA countries and the West. The uncertainty in 

the economy at large carried over into the realm of telecommunication regulation. 

2.2 Regulation: From Monopoly To Competition 

Before 1989, the authority of the Communist Party on issues in telecommunica

tion regulation was unchallenged. Even though in theory the constitution of the 

Polish People's Republic provided for independent legislative, executive and judicial 

brdIlches of government, in practice, all important decisions were made by the 

Communists in a highly-centralized manner. The party-state apparatus -- led by the 

First Secretary of the Communist Party and the Prime Minister -- set policy and all 

branches of the government accepted edicts passed from the top down. The Minister 

of Posts and Telecommunications, his deputies, and all other officials with any 

significant power had to satisfy the requirments of nomenklatura -- an unofficial list 

of individuals from which all decision-making positions were filled. The content of 

television and radio programming -- and of other mass media -- was monitored by 

cells of the Communist Party and the office of the censor. 

Poland's regulation regime was defined by the Act on Posts and Telecommunica

tions of November 1984, and by its amendment October 1987 [Gosp89]. In the 

European tradition of telecommunication monopoly, the state was granted the right to 

monitor and control activities related to the relaying of electro-magnetic signals. With 

the exception of the private networks of the Ministries of Defense and Internal 



Affairs, and the Polish State Railways, the only providers of telecommunication 

services were the Polish Post Telephone and Telegraph [Polska Poczta Telegraf i 

Telefon (PPIT)] and the Polish Radio and Television [Polslde Radio i Telewizja 

(PRiTV)]. Stiff laws prohibited usurping of monopoly powers. 

2.2.1 Institutional and Legal Framework 
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The political changes of 1989-1991 began the process of redefining the 

regulation of telecommunications, a process that was by no means completed by the 

end of 1991. Following the elections of May 1989 and October 1991, the Parliament, 

consisting of the lower chamber, the Sejm, and the upper chamber, the Senat, 

assumed the role of a legislative institution in the emerging system of parliamentary 

democracy. Primarily through the work of the Sejm Committee on Trade and 

Services, the new supreme law-making organization of the land passed the 1990 Act 

on Posts and Telecommunications -- the basic telecommunication law. Interrupted by 

elections and political squabbling, the Copyright Act and the Act on Radio and 

Television were still in the legislative pipeline in the early part of 1992. 

The 1990 Act on Posts and Telecommunications (APT) introduced the brave 

new world into Poland's telecommunications. Almost one year in the making, the 

Act eliminated the state monopoly on the provision of telecommunication services and 

facilities; reorganized the Polish PTT (PPTT) into Polish Post [Poczta Polska] and a 

Joint-stock Company Polish Telecommunications [Telekomunikacja Polska Spolka 

Akcyjna (l'P S.A.)]; and redefined the rules for foreign investment [Econ91d]. The 
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general thrust of issues addressed in the Act was the introduction of market forces 

into an environment that had long been monopolized. 

The Act on Radio and Television created the most controversy within the 

Parliament on issues ranging from 

regulation of programming to the role of 

private television and radio stations. 

The version of the Act, debated in the 

early 1992, preserved the existing 

structure of two public television KRRT 

channels: one with national and one with 

regional focus. Regional television was 
Figure 2.3: Institutions of Poland's new telecommu

expected to operate independently of the nications regime. 

center, particularly in the realm of programming and finances. The Ministry of 

Posts and Telecommunications (MPT) and the National Council on Radio and 

Television [Krajowa Rada Radia i Telewilji (KRRT)] were to license private stations. 

The MPT was to manage frequency allocation, and the KRRT to regulate program-

ming content. 

In the new telecommunication regime, the MPT and the KRRT are essentially 

new organizations. Before APT became law,1I the MPT was both the country's 

liThe Act became effective on January 15, 1991. 
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principal regulatory body, and the organization responsible for the PPTT -- the 

provider of most services. In a typical Communist-system arrangement, the MPT 

policed itself. This, in theory, is not true any more, for the MPT no longer has any 

administrative links to the successors of PPTT, the Polish Post and the TP S.A. The 

new MPT, with a much reduced staff,12 is supposed to become Poland's supreme 

regulatory body, overseeing all providers of telecommunication services. 

In the early part of 1992 the KRRT did not yet exist, although all versions of 

the Act on Radio and Television, deliberated in the Parliament, included provisions 

for creating such an institution. Reflecting the political paralysis of early 1992, the 

National Council on Radio and Television is likely to consist of 9-12 members 

appointed proportionally by the Sejm, the Senate, the President, and the Prime 

Minister (three each). The tenure of each appointee is to run concurently with the 

tenure of the appointing institution. For example, each incoming government would 

have the right to appoint three Council members. During their time in office, KRRT 

appointees would be proscribed from holding any political position, or engaging in 

any commercial activity associated with broadcasting. 

12In 1991, the numerous organizational cells of MPT were consolidated into the Administration 
Department, the Economic Department, the Department of Technology and Development, the Foreign Rela
tions Department, the Legal Department, and the Department of Defense Issues [Wilk91J. 
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Among others, the proposed functions of KRRT would entail: setting of 

subscriber fees for public broadcast services; 13 defining of broadcast standards; 

licensing of private radio and television stations; and forumulating, in cooperation 

with the MPT, of national objectives for radio and television broadcasting. The last 

function has been a point of controversy over the degree to which codified law should 

outline broadcast standards and national objectives. 

A new organization which is supposed to collaborate with the KRRT on matters 

of frequency allocation, is the State Radio Agency [Paristwowa Agencja Radiowa 

(PAR)]. PAR and another new organization, PIT, the State Telecommunication In-

spectorate [Paristwowa /nspekcja Teiekomunikacyjna], were created by the APT to be 

the two "executive arms" of MPT.14 Their principal areas of competence stem 

from the two distinct transmission media: public airwaves and wired lines. The 

functions of PAR are: 

a) monitoring radio telecommunication networks, lines and facilities; 

b) managing the frequency spectrum, including processing applications for frequen-

cy allocation, investigating frequency abuses, and participating in international fre-

quency agreements; 

13 In the European tradition, all owners of radio and television sets are required to remit a monthly fee 
to contribute toward covering the cost of public broadcasting. 

I~his phrase was used by Wojciech Halka, MPT's Deputy Director of the Department of Technology 
and Development, in an interview with the author in July 1991. 
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c) managing equipment compatability issues in the wireless and broadcast networks; 

d) collecting fees for frequency and equipment use [Lacz91]. 

The main functions of PIT include: 

a) inspecting telecommunication facilities to prevent illegal operation; 

b) verifying network development plans proposed by service providers; 

c) collecting license fees; 

d) recommending to the Minister of MPT whether or not existing licenses should be 

revoked. 

Both PIT and PAR consist of national and regional units. The Minister of MPT 

appoints the national directors for both organizations, and they in turn appoint deputy 

directors and regional directors [Rzec91]. 

Another law of relevance to the new telecommunication regime, unfinished as 

of early 1992, is the Copyright Act. The impetus for this legislative measure 

stemmed from the agreement on cooperation between Poland and the US, signed by 

the Bush administration and the Mazowiecki government. The agreement stipulates 

that Poland pass laws to protect the rights of software creators, analogous to laws on 

author's rights. The version of the Copyright Act deliberated in early 1992 follows 

the spirit of similar laws in the US and Western Europe, in that: a) the original shape 

of software is protected and not its content or function; b) it is permissible to mal(e 

two backup copies of legally acquired programs [Urba91]. The delay in the passing 



of the Act was caused by a debate on potential costs and benefits of enforcing a law 

of this type in, what still is, a fairly underdeveloped economy. 

2.2.2 Regulatory Tools 
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While passage of the Copyright Act and the Act on Radio and Television will 

introduce new requirements for service providers, the Act on Posts and Telecommuni

cations already has. The APT requirements are enforced through powers assigned to 

decision-making institutions and the following is a discussion of these powers, of 

regulatory tools, in the emerging regulatory framework. 

Market Entry. One of the principal goals of the reformed telecommunication 

regime is introduction of competition. Article 4 of the APT stipUlates that, in 

addition to TP S.A. and the ministries of National Defense and Internal Affairs, 

telecommunications opearations can be carried out by "enities granted telecommunica

tions license" [Econ91d]. The MPT Minister grants, revokes or refuses to grant 

licenses (Article 13) based on conditions specified in Article 18. The latter Article 

lists five, fairly specific, reasons for which a license application can be refused: 

national security, contradiction with international agreements, technical infeasibility, 
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lack of frequency/numbering capacity, or previous license revocation. IS A refused 

application can be appealed to one of the administrative courts. 

APT proscribed market competition in only one area: Article 16, paragraph 1 

states that no permit can be issued for international telecommunication services. 

Since the only economic agent needing no license to operate on the Polish market is 

the successor to the Polish P'IT, the TP S.A. (Article 4 paragraph 1), monopoly for 

public international services has been thereby retained. Similarly, Ariticle 16, para-

graph 3, in prohibiting foreign entities from directly connecting to foreign networks, 

necessitates the leasing of circuits from TP S.A.16 

Prior to the passage of APT, the issue of foreign capital in Poland's telecommu-

nications was widely debated in the Parliament. Legislators wanted to encourage 

foreign investment in Poland's infrastructure, while reserving the most lucrative 

market segments (e.g. international services) for Polish firms. The issue of foreign 

influence over the country's airwaves was also a consideration. The final version of 

15 At; worded in Article 18, licenses would be denied if 1)· ..• the granting of the license poses a 
danger to the defense or security of the state; 2) the granting of the license contradicts international 
agreements whereto the Republic of Poland is a party; 3) the operation of the equipment would disturb the 
operation of the already installed equipment, or where it is not possible technically to connect the 
telecommunication networks, lines or equipment which the applicant intends to operate to public telecom
munication networks; 4) it is not possible to assign to the applicants the numbers and frequencies necessary 
to carry out operations to the extent applied for; 5) within five years prior to the placing of the application, 
license has been withdrawn from the applicant. 

16 "Licenses shall not be granted: ••• to a foreign entity or a corporation with part of the stock held by 
foreign entities for the purpose of operating telecommunication equipment, lines and networks directly 
connected, by cable radio or through international satellite systems with lines, equipment or networks 
located outside the territory of the RepUblic of Poland." (Article 16 paragraph 3) 
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APT limited the role of foreign capital to 33 percent in entities providing public 

broadcasting services, and to 49 percent in entities providing inter-city (long-distance) 

telecommunication services (Article 16 paragraphs 2 and 4). There are no restrictions 

of this type on ventures providing local services. 17 

The issue of foreign capital has come up in every approved license application, 

and in many pending applications. By the end of 1991, the Mnistry of Posts and 

Telecommunications issued licenses to: 

a) BTT -- a venture between the National Bank of Poland and the American firm 

EDS -- to provide computer-networking services. 

b) TESA -- a telecommunication firm with Polish and Austrian capital -- to provide 

a host of electronic communication services including e-mail, telex, telefax. 

c) Polpager -- a joint venture between TP S.A. and a Belgium-based Polish emigre -

- to provide paging services. 

d) Centertel -- a joint venture between TP S.A., Ameritech, and France Telecom -

to provide cellular telephony services in all of Poland. 

Because the Act on Radio and Television (ART) was still in the legislative 

pipeline, no permanent licenses for broadcasting services were issued. Temporary 

broadcast licenses were issued to private stations. In early 1992, there were 631 

pending applications to allocate frequency for private radio stations, and 208 applica-

17 Just what the term "local" means, however, was left unclear. 
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tions for television frequencies [Kis192]. Three private radio stations -- Radio Z and 

Radio Solidarity in Warsaw, Radio Fun in Cracow -- and one television station Echo 

in Wroclaw -- obtained temporary licenses. 

Tariffs. Article 39 of APT defines the setting of tariffs for public telecommuni

cation services. Prices are set by network operators unless the Minister of MPT 

deems it necessary to impose a maximum charge (cap) on specific public services. 

Although, according to the letter of the law, only tariffs on international services must 

be set in consultation with the Minister (paragraph 4), the position of the government 

has affected TP S.A. pricing. This is likely to continue as long as the state treasury 

remains a significant stockholder. 

Following the adoption of APT, prices for all telecommunication services rose 

quickly. In 1990, when inflation was 220 percent, the average plice for a telephone 

connection, use fees (meter pulse) and a monthly subscription fee increased 122 

percent. In 1991, inflation was reduced to 70 percent; the same price average, 

however, increased 230 percent. IS The trend continued in the early part of 1992 

[Rzec92c]. 

Interconnection. Article 38, paragraph 1, of APT mandates that an operator of 

public telecommunication services may not refuse to connect to its network the 

network of another operator. Although paragraph 2 of the same Article and Article 

180wn calculation based on [Kuba91; Kuba91b; PPtt91]. 



39, paragraph 2, stipulate that charges for an interconnection must be agreed on, 

contractually, between the parties in question, nothing in the APT provides a 

mechanism for mediating disputes. TESA, Polpager, and Telbank connected their 

networks to the network of TP S.A. without major disagreements because, with the 

exception of data messaging -- which TP S. A. and TESA both provide -- there was 

no real service competition. Because this situation is unlikely to continue, some 

form of regulatory mechanism for settling future disputes must be introduced. 
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Technical Standards and Equipment Certification. Articles 7-9 of APT 

codified some de/acto rules for installing equipment and systems, including cabling, in 

the public network. All such devices must have a "homologation certificate" issued 

by the MPT Minister and must comply with technical standards as defined by the 

Minister. 

The legal restrictions notwithstanding, the events of 1990-91 have introduced a 

variety of equipment brands and types into Poland's telecommunication system. 

Attracted by its potential size, many manufacturers tried to enter the Polish market by 

donating equipment, reducing prices, and offering favorable financing terms. MPT 

initially attempted to limit the number of different technologies in the network by 

declaring that only four systems could be connected: System-12 (Alcatel SESA), E-lO 

(Alcatel CIT) , EWSD (Siemens), and DMS (Northern Telecom/Kapsch). Subse

quent offers by AT&T, ITALTEL, Ericsson and Samsung dissipated the initial 

resolve. 
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By late 1990, because of the perceived necessity to limit the number of systems 

in the network, and in an attempt to attIact foreign investment, MPT had begun to 

require that equipment sold to the TP S.A. be, at least in part, manufactured in 

Poland. To satisfy this requirement, the principal foreign competitors set up joint 

ventures with Polish firms: Northern Telecom/Kapsch with Elwro, Siemens with 

ZWUT, Alcatel SESA with PZT, Alcatel CIT with Teletra, and AT&T with Telfa. 

2.2.3 TP S.A. 

By far, the principal purchaser of telecommunication equipment and provider of 

telecommunication services is TP S.A. As prescribed by Article 76 of APT, on 

January 1, 1992, the PPTT was split into two constituent parts: TP S.A., a joint-

stock company owned by the state treasury, and Polish Post, a public-utility company. 

The difference in the organizational type of the two PPTT successors stems from the 

announced intention to privatize TP S.A,19 following an assessment and upgrade of 

assets. Exactly when this privatization will be initiated has been left unclear. 

The divorce of the postal and telecommunication services, recommended if not 

required by the World Bank, was a consequence of economic trends. While postal 

services have always been labor-intensive, beginning in the 1980s, the trend toward 

telecommunication services becoming much more technology-intensive has produced a 

conflict. That is, any firm which tries to provide both telecommunication and postal 

19 Article 82 reserves the right of TP S.A. employees to buy shares, with the same privileges as 
privatized state enterprises. 
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services, while maintaining 

common employment and 

investment policies encounters 

problems [Saun83]. This 

conflict was particularly evi-

dent in the case of PPTT, 

which for years failed to at-

tract high caliber employees 
Figure 2.4: Regional Reorganization of PPTT. 

because of low wages and poor 

working conditions. 

TP S.A., at its birth, also received a new territorial and management structure. 

The forty-nine provincial units of PPTT were consolidated into ten much larger 

Regional Operating Companies of TP S.A (Figure 2.4). The resemblence to the Bell 

system was not coincidental. The PPTT reformers initially wanted to create only five 

ROCs, thus utilizing the experience of the American firm to define the TP S.A. 

corporate structure. The final decision on the number of regions was a compromise 

between technical necessity and local interests.2o 

20 Before the reform of 1989, which created forty-nine regions, the administrative structure of the 
PPTT consisted of the very same ten regions into which TP S.A. was devided. That structure solidified, 
over time, and reverting back to it was thought to be much less disruptive than reorganizing into five 
regions. Furthermore, the PPTT reformers found it very difficult to persuade some regional directors that 
they should "join" their regional neighbors. There seemed to be a lot of suspicion stemming from past 
experience of diverting investment funds to the cities in which the offices of regional directors were located. 
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The management structure of TP S.A. attempts to combine the advantages of 

central coordination with regional independence in operating the network and estab-

lishing service priorities. TP S.A. is governed by a management board, consisting 

of "national" members -- those whose primary interests lie in the firm as a whole --

and directors of ROCs. The board makes decisions on major investments in the 

network infrastructure, on technical standards and quality-of-service targets. Each 

ROC is free to decide which services it will provide and how operational resources 

are to be expanded. Profits are divided equally between center and each region 

[Wilk91]. 

At the end of 1991, the organizational mechanics of TP S.A. and of the future 

regulation regime were not yet clearly defined. The Act on Radio and Television and 

the Copyright Act were still in the legislative pipeline, and the Act on Posts and 

Telecommunications was thought by some to be inconsistent and incomplete.21 

Competition in service provision remained very much a goal, not reality, underscor-

ing the need for continued change. In the unstable environment of reform, one 

element persisted: Decision-mal(ers at all levels expressed their views that Poland can 

not integrate with the developed world without improving its telecommunications. 

Improving the infrastructure, therefore, has become one of the top priorities. 

21 One inconsistency, n result of the many last-minute changes is the issue of funding for the State 
Radio Agency (PAR). Whereas Article 26, paragraph 3, states that fees for frequency use constitute the 
revenue of PAR, Aritcle 35, paragraph 1, reads that PAR is financed by the state treasury. 
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2.3 Policy: From Neglect to Priority 

The poor condition of Poland's telecommunication network at the end of 1991 

was a consequence of long-term inadequate investment and neglect. It is sometimes 

asserted that this condition can be explained by the Communist policy of inhibiting 

uncontrolled communication among citizens. This is a simplistic view. Throughout 

the 1980s evidence can be found that decision-makers recognized the dire need to 

improve telecommunication infrastructure. The reforms undertaken by the last Com

munist government of Mieczyslaw Rakowski are the case in point. These, however, 

were half-hearted administrative measures aimed more at appeasing the public than at 

fixing the infrastructural bottlenecks. All reforms notwithstanding, sufficient 

resources to expand, modernize or even maintain the existing network were never 

allocated throughout the 45 years of Communist rule. 

While the Communist commitment to improving the telecommunication infra

structure could be questioned, under the Mazowiecki and the Bielecki governments, 

the issue gained prominence. Prodded by the World Bank, officials of both govern

ments stressed that telecommunications had become one of the top priorities. In 

March 1990, the Economic Committee of the Council of Ministers adapted a telecom

munication development program to the year 2000 [prog90]. In mid 1989, to under

score the importance of the issue, a cabinet-level position was created for telecom

munications, following the dismemberment of the Ministry of Transport, Marine 
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Economy, Posts and Telecommunications.22 The new Ministry of Posts and Tele-

communications (MPT) played an important role in drafting the legal acts delineated 

above, in expediting the legislative process, and in defining the strategy for network 

development. 

2.3.1 Network Development and Penetration Goals 

Telecommunication services can be thought of as consisting of three hierarchi-

cal layers: international, long-distance, and local. The strategy to improve the 

infrastructure, which emerged in 1989-1991, approached the three layers in a top-

down fashion. Because eliminating the bottleneck in international services promised 

the greatest pay-off relative to investment, Poland's strategy began there. Rebuilding 

the local networks, on the other hand, by far the costliest and the least profitable, was 

expected to be gradual and span many years. 

Related to the top-down approach is the plan to digitize the network. At the end 

of 1991, the great majority of installed equipment was based on outdated analog 

technology. Instead of modernizing the existing equipment piecemeal, the strategy 

called for the building of a parallel network, a digital overlay, and for gradual migra-

tion from the first to the second network. The technique makes it possible to 

introduce ISDN services in those areas where digital technology is available. To 

phase out analog systems, the strategy called for no new analog equipment to be 

Zl A thrust of SCPE reforms in the late 1980s was to eliminate layers of bureaucracy by consolidating 
ministries. 



introduced at any layer of the network after 1994. A complete transition to an all

digital infrastructure was expected by 2010. 
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The year 2010 was also set as a target for reaching the same level of infrastruc

ture development advanced economies exhibited in the early 1990s. In 1989, with 

3.121 million subscribers in Poland's network, the DEL penetration stood at 8.29 per 

100 population, one of the lowest in Europe. The announced growth goals are: 

o to add 1.8 million subscribers by 1995 and increase the network size to 5.1 

million; 

o to build a network for 10-12 million subscribers and reach penetration of 30 

DELs per 100 population by the year 2000; 

o to reach penetration of 50 DELs per 100 population in a network of 22 

million subscribers by the year 2010 [Mpt91; Geb091]. 

To accomplish these ambitious goals, the number of subscribers would have to 

grow by 9 percent per year between 1991-1995, 14 percent between 1996-2000, and 8 

percent in the 10 years between 2001 and 2010. Even though in 1990, the network 

grew by a mere 5.5 percent [Chro91], in 1991 the growth rate jumped to 8 percent. 

This tendency continued in the early part of 1992, as the number of subscribers 

increased 9.6 percent (annual rate) during the first quarter of 1992 [Rzec92d]. 

To fulftll these plans a number of development projects were announced and some 

implemented. 



2.3.2 Projects on International and Long-Distance Networks 

The following are network projects that began in 1990-1991: 
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o Improving Poland's links to the outside world is top priority for telecommuni

cation reformers. In September 1990, PPTT, in cooperation with AT&T NSI,23 

began offering international telephony services via Komertel, a dedicated network 

connecting an ESS exchange in Warsaw with telecommunication centers in Frankfurt, 

London, and Pittsburgh [fam90] via satellite [Mazu92]. Since Komertel does not 

interface with the public telephone network, within Poland subscribers can call only 

other Komertel subscribers. In 1990 it cost Z10 million [$1000] to get a Komertel 

line, and ~1 million [$100] per month to maintain a subscription. Even at these 

prices, and fairly high use fees, the 2000-line capacity of the network was nearly 

exhausted by the end of 1991. 

o The success of Komertel was at least in part due to satellite links. In October 

1990, AT&T NSI signed a contract with PPTT to digitize Poland's INTELSAT 

connections via the earth station in Psary and to build a digital radio line, Warsaw

Psary-Katowice. In May 1992, Satellite Transmission Systems, an American firm, 

was contracted to build another Psary earth station, this one to work in the 

EUTELSAT system. The latter earth station will provide improved connectivity with 

18 countries [Wm92b]. 

23 AT&T Network Systems International is a subsidiary of AT&T based in Hilversum. the Netherlands. 
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o To expand the public network's connection with the outside world, TP S.A. 

signed contracts with AT&T NSI, Siemens and Alcatel CIT for three new exchanges 

to handle international traffic. In early April 1992, a 5ESS exchange, delivered and 

installed by AT&T in Warsaw, provided 3.5 thousand new international lines, 

doubling capacity at that time [Szcz90; Don092b; Nyt92b]. By the end of 1992, a 

Siemens ESWD and Alcatel E-lOB exchanges for international traffic, are scheduled 

to be installed in the cities of Katowice and Poznan, respectively. 

C!) The three international exchanges interface with the long-distance network 

layer, which will be based on twelve exchanges to be installed in Gdansk, Bydgoszcz, 

Poznan, Bialystok, Warsaw, L6di, Radom, Lublin, Wroclaw, Kielce, Walbrzch, and 

Cracow. In January 1992, Siemens won a TP S.A. contract, financed by the World 

Bank, to deliver and install these exchanges. The implementation schedule calls for 

completion of the project by the end of 1993 [Mazu92b]. 

o Plans call for fiber and digital radio transmission in the digital overlay. In 

February 1992, TP S.A. signed a contract with the Japanese firm Mitsui to provide 

the equipment for and to install 16 digital radio lines. In March 1992, a $26 million 

contract was signed with AT&T to transfer the necessary technology and to install 

875 miles of fiber lines. The fiber cable will be manufactured by OTO Lublin, a 

Polish company. Both contracts are financed by loans from the World Bank [Nyt92; 

Wm92]. 
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o Danish companies NKT24 and Northern Telegraph Company, Swedish 

Telecom, P&T Finland, and TP S.A. are collaborating on the installation of a North

South Fiber Line (Figure 2.5). In December 1990, the Danish island of Bornholm 

was connected with the Polish city Koszalin by a 140 Mbps system [Inte90]. By 

December 1992, the northern cities Gdansk and Bydgoszcz are expected to be 

connected, via Warsaw, with Cracow, Katowice and Cieszyn in the south. Sixty 

percent of project costs is financed by 

the Danish participants [Rzec92e; Rzec-

92f]. 

o In December 1990, Bundespost 

Teiekom, TP S.A., and the PTTs of 

Czecho-Slovakia and Hungary signed an 

agreement to build a fiber Trans Europe 

Line (fEL). TEL runs through Frank-

Figure 2.5: North-South Line and Trans Europe Line. 

furt, Zgorzelec/Gorlitz, Warsaw, and on to Poland's border with Belarus. In its 

initial conception the line would continue on to Moscow, and may still do so if 

appropriate agreements are signed. In Zgorzelec/Gorlitz, TEL branches off toward 

Prague, Bratislava and Budapest. Once the line is extented to Moscow, its tota1length 

24Nordiske Kabe\og Traadfabriker [Grej90J. 
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will be 3200 km. Poland's component is expected to be financed by a loan from the 

World Bank ($30 million) [Inte91; Grej91]. 

o Many firms and individuals in Poland still depend on telex and telegraph 

services. Even though these networks are likely to be replaced by telefax or a form 

of electronic-mail, the existing facilities have been modernized. PPTI signed a 

contract with Siemens for a new telex exchange to be installed in Warsaw. At the 

end of 1991, the Swiss firm Ascom Hasler was negotiating to sell telex exchanges for 

Poznan, Wroclaw, Katowice and L6dz. The same Swiss firm had already delivered 

telegraph exchanges for Lublin and Cracow. The financing for both deals was 

guaranteed by the government of Switzerland. 

2.3.3 Projects on lH--a1 Networl\S 

The development strategy for local networks is designed to utilize a variety of 

capital sources. In addition to the monies collected by social committees for 

telephonization,25 the principal sourcess of funding for projects on local networks 

have been foreign governments, which -- through government-guaranteed loans -

have tried to promote exports. The PPTT and TP S.A. have asked foreign companies 

trying to sell equipment on the Polish market to malce proposals for network upgrades 

in particular provinces of the country. A number of such proposals have been made 

2.5 See chapter 5 for a discussion on the work done by these committees. 
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and accepted and the following is a synopsis of the available data on the subject (for 

geographic distribution of these projects see Figure 2.6). 

(;) Alcatel SESA, the Spanish division of Alcatel and the producer of System 12 

exchanges, was invited to submit proposals to improve the network in the Warsaw 

Province. As a result, PPTT bought eight transit exchanges, six subscriber exchanges 

for 75 thousand lines, fiber optic cable and other equipment for the local network. 

The contract worth $78.6 million was financed by a Spanish-government guaranteed 

loan [Zwie91; Zak91]. Subsequent negotiations resulted in a deal to improve the 

infrastructure of the Cracow Province, and of 18 other provinces [Dw92]. 

o The Katowice Province is the domain of Siemens. The German equipment 

manufacturer signed contracts with the PPTT to install five transit-subscriber exchang-

es in By tom, Gliwice, Katowice, Sosnowiec and Tychy. The contract, worth 

approximately DM65 million, is 

expected to expand the local 

network by 171 thousand sub-

scriber lines [Rzec91 b] . 

o The French division of 

Alcatel has entered the most 

provinces. PPTT and Alcatel 

CIT signed a contract for ex-

changes of the E-I0B type with 
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Figure 2.6: Foreign Equipment in Local NetworY.s . 



capacity of 314.5 thousand lines. The exchanges are planned to be installed within 

three years (1991-1994) in ten provinces, including Poznan, C~stochowa, Legnica, 

Lublin and L6di. The contract, worth $70 million, is financed by Banque Societe 

Generale and guarateed by COFACE [Zyci91; Sowi91; Zak91]. 
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o The Italian equipment manufacturer ltaltel is bringing telephones to the south

eastern Przemysl Province. Four Linea Ut exchanges with capacity of 72,792 lines 

are scheduled to be installed by the end of 1993. The contract, worth $20 million, is 

financed by a line of credit guaranteed by the Italian government [Mk91]. 

o The South Korean Sam sung is providing equipment for the Opole Province. 

In 1989, the government of South Korea offered to the Polish govennent a $50 

million loan to buy Korean technology. The loan was made available to the PPTr 

which devised a plan to install 113 thousand telephone lines in the province with one 

of the lowest penetration levels in the country [Wyb091; Szem91]. 

o In June 1991, AT&T Network Systems International signed a contract with 

PPTr to deliver switching equipment for 128 thousand lines. The equipment worth 

$63 million is to be installed in the networks of Szczecin, Siedlce, Wloclawek and 

Plock provinces [Zyci91]. 

o Northern Telecom (Canada), with its Polish partner Elwro, signed a contract

ed to deliver DMS exchanges for the lGelce, Wroclaw, Rzesz6w and Bielsko-Biala 

provinces. The Bielsko-Biala contract calls for the installation of 100 thousand lines 

by 1995 [Bubn92], and the Kielce proposal projects an installation of 45,000 new 



lines by the same year 

[Pptt91c]. 

o In late 1991, the 

Polish goverment was nego-

tiating a $200 million loan 

from the European Recon-

struction and Development 

Bank for telecommunication 

projects in the Skierniewice, 

Film 
--LIMa 

nCI!lo ....... Unco 
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Figure 2.7: Structure of International and Intercity 
Network in 1995. Source: [Gebo91] 

Ciechan6w, and Sieradz provinces. 

Following up on the announced goals for network growth, researchers at the 
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Institute of Posts and Telecommunications in Mi~zylesie prepared a plan for network 

development to the year 1995, based on the existing infrastructure, and modernization 

plans. According to this plan, the telecommunication network will be organized into 

56 numbering areas, with one long-distance exchange serving each numbering area. 

The lines of the digital overlay (Figure 2.7) will interconnect all areas, and will 

provide the means for connecting local networks. 

2.4 Synopsis 

The transformation of Poland's telecommunications has been taking place on 

different levels. On one level, the economy is in transition from Communism to 

capitalism. On another level, the regulation rules have been changed to encourage 
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competition and reduce monopoly powers. On yet another level, the policy of the 

state now actively promotes the development of the telecommunication infrastructure, 

a departure from past neglect. On each level transformation was by no means 

complete by the end of 1991. 

Despite all the uncertainty, the evidence collected points to imminent improve

ment in the infrastructure and in the quality and quantity of telecommunication 

services. The scale of resource investment, both in labor and capital, has been 

significant (see Appendix II for example), and the technical know-how has also been 

made available. Even though evolution of Poland's telecommunicaitons will continue 

for a long time to come, the foundations have been laid. The following chap-ters will 

explore the effect of the new telecommunication regime on telecommunication servic

es, equipment, and subscriber markets. 
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Chapter 3 

TELECOM:MUNICA TION SERVICES 

Telecommunication services are the means and methods of communicating from 

a distance, made possible by the technology of processing and relaying an electro

magnetic signal. In any given telecommunication environment, services are what 

customers, the telecommunication subscribers, can have access to if they are willing 

to pay the costs. The means of communication people can or cannot utilize in their 

line of business or in their private lives determine the communication patterns in the 

economy and the society. Communication patterns, in tum, have an important role to 

play not only in establishing markets for goods and services, but also in affecting 

social and cultural trends, such as population migration, entertainment practices, and 

methods of information dissemination. 

This chapter examines the important issues in the provision of telecommu

nication services, following the regime transformation discussed in Chapter 2. The 

point is to identify and investigate issues important to current, and future trends. 

What services are available, and what are the conditions to becoming a subscriber? 
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What is the quantity and quality of available services? Is there competition among 

service providers? 

The classification of telecommunication services depends on the particular point 

of view of the individual doing the classifying. The categorization I have used 

places the functionality of a service over the technology of delivery. In other words, 

in distinguishing among different services, the first question asked is why does a 

subscriber want service, and only after the principal function of a service is estab-

lished are different technologies considered. For example, the very different technol-

ogies of e-mail and telex are placed in the same category of data-messaging because 

they both accomplish essentially the same function of transporting data from one 

location to another. Similarly, voice telephony over wired and wireless networks are 

in two separate classes because of the distinguishing functional feature of mobility. 

With this in mind, the principal categories chosen are: telephone, mobile, data-

messaging, data-carrier, information, and entertainment services. 

3.1 Telephone ServiceS 

To become a subscriber to basic telephone service, a customer must be given 

access to a voice-grade line from the local switching office of the telephone company 

to the location of voice-terminal device, such as the telephone set. Once a line is 

obtained, a subscriber, in theory, should be able to make local, long-distance,l or 

I The definition of what is a local and what is a long-distance call varies with different telephone 
companies. Usually the distinction is between intra- and inter-city calls 
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international calls to any compatible terminal device in the worldwide telephone 

system. One standard way to measure availability of telephone service in any geo-

graphic area is to link the number of lines connected to local switching offices, the 

number of Direct Exchange Lines (DELs),2 to the population of the area in question. 

The resulting indicator, DELs per 100 population, is used to compare and contrast 

telephone penetration statistics for regions with different economic and demographic 

characteristics, or for countries as a whole. 

At the end of 1989, there were 3.121 million DELs in the PPTT network and 

telephone penetration was 8.3 DELs per 100 population (8.3 percent). These indica-

tors are low by any standard. The average for HPC countries was 50.4 percent, 

HGC countries 33.84 percent and CMEA countries 13.89 percent (see Table I.a, 

Appendix I). The 1988 world average, as compiled by AT&T [Att90], for all 

reporting countries, was 14.5 DELs per 100 population. In the international sample 

only Hungary, and the UNR countries had averages lower than Poland's. 

3.1.1 Development Plans 

The development plans outlined in Chapter 2 call for increasing penetration to 

13.1 percent by the year 1995, 30 percent by 2000 and 50 DELs by 2010. To reach 

these ambitious targets the number of subscriber lines would have to grow each year 

by 9 percent between 1991 and 1995, 14 percent between 1996 and 2000, and 8 

2 The number of telephones and the number of DELs are sometimes confused. The former indicator 
includes not only DELs, but also all extension lines, e.g. PBX lines. 
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percent in the 10 years between 2001 

and 2010. The PPTT network has 
Mllliona 12 ........................................... . 

never grown this quickly. Between 10 ................................. ...."".,,..,..,.,,.."". 

1975 and 1989, DEL penetration in- 8 ...................... ~~TI 

creased from 4.3 DELs to 8.3 DELs 
6 ..................... . 

4 ..................... . 

per 100 population [Pptt90]. As 

Figure 3.1 portrays, to reach the pro-

jected targets for the period 1991-2000, 

the number of new DELs would have 

Figure 3.1: Comparison of Past DEL Growth and 
Growth Needed to Reach Targets; Sources: [Gado90] 
and own calculation. 

to be about 7 times greater than was the case for the preceding decade. 

This is a tall but not impossible order. In the international sample, Turkey and 

South Korea maintained a pace of DEL increase of about 18 percent per year between 

1977 and 1988. The average growth rate for the NIe countries for the same period 

was 12.93 percent. Throughout the 1970s France expanded its network by about 9 

percent each year. Persistent investment does produce results. 

3.1.2 New Capacity 

Whether or not investment in Poland's network is persistent will depend to a 

significant degree on the level of revenue generated by existing services. In 

telephony, the greatest profits are realized from international and long-distance 

services. TP S.A. 's network development strategy calls for improving these services 

as quickly as possible, and some results have already become apparent. At the end of 
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1989 there were 1,653 international lines in the PPTTs network: 1,077 incoming and 

576 outgoing. In mid 1991, that number was increased to nearly 4 thousand, and by 

the end of 1992, that capacity is expected to double as new international exchanges 

are installed in Katowice and Poznan. As anyone who has been tele-communicating 

with Poland regularly knows, getting an international line ceased to be a problem in 

mid 1992. 

As new exchanges are installed in the digital overlay, the long-distance network 

will also be expanded. The ten new tandem (transit) exchanges, being installed by 

Siemens, will more than double the 36,740 inter-exchange lines in the automatic long-

distance network by the end of 1993 [Gad090]. Some of the local exchanges being 

installed in individual provinces are also used as long-distance switches, adding to the 

available capacity even more. 

While long-distance and international services improved in 1991, local networks 

became worse. The problem lies with the 

TP S.A. policy of connecting as many 

subscribers as possible to what is essential-

ly the old, analog network. The number 

of new subscribers jumped from 5.5 per-

cent growth in 1990, [Chro91] to 8 per-

cent in 1991, and to 9.6 percent, in annual 

terms, for the flrst quarter of 1992 
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Figure 3.2: New Telephone Subscribers in the TP S.A. 
Network 1990-1992; Source: [Chro91J. 
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[Rzec92d]. This is understandable from the point of view of revenue generation -

the connection fee of +5 million [$450] is an important source of badly needed funds 

for on-going projects. However, connecting more and more subscribers to essentially 

the same number of trunks degrades call-completion rates, and puts an additional 

strain on the equipment in place -- as subscribers keep redialing the same number 

over and over again. Once the digital overlay is in place and subscribers are connect

ed to it, this condition is likely to improve. 

To generate more traffic on the network, and therefore to generate more 

revenue, TP S.A. will have to pay more attention to quality of service and to 

implement a more balanced tariff structure for international and long-distance 

services. The rates of about $2 per minute for a call to the U.S. are out of range for 

the great majority of Poles. The experience of U.S. companies has been that reduced 

long-distance charges eventually increase revenue by stimulating traffic. 

Whether or not tariffs are reduced is likely to depend on the degree of 

competition. However, despite evidence in the 1990 Act on Posts and Telecommuni

cations of a clear intention to demonopolize markets for all but international services, 

there were few signs of competition in telephony. Even though several applications 

were filed, no licenses to provide long-distance services were issued. Similarly, TP 



S.A. retaj.ned a monopoly in local services -- all incentives to foreign investors 

notwithstanding.3 
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Officials of the MIT -- the organization responsible for issuing telephony 

licenses -- stated that they favored maintaining a TP S.A. monopoly at least until the 

mid 1990s. According to them, only in areas for which no capital could be found to 

improve the TP S.A. networks should competitors be licensed. The justification 

offered was the need to give TP S.A. a chance to recoup the previously made large 

infrastructure investments. Since the Polish government guaranteed the financing of 

many of TP S.A. 's projects, introducing competitors could ultimately hurt the state 

treasury. 

The strategists at MPT not only want to avoid state budget expenditures, but 

also to bring in revenue. Following the examples of Chile and Mexico, they want to 

partially privatize TP S.A. 's Regional Operating Companies (ROCs), once their infra

structure is somewhat improved. Because of the revenue composition, in any type of 

privatization, the number of telephony subscribers in each ROC is likely to play an 

important role. Figure 3.3 shows the geographic distribution of telephone subscribers 

in the new organizational structure of TP S.A. 

'Foreign companies can, in theory, establish 100 percent-owned local telephony providers. 

4 Private interviews in the summer of 1991. 



3.2 Mobile Services 

A clear trend in telecommunica-

tion services is the movement toward 

mobility. In cellular telephony or in 

paging, the important feature is the 

capability of transmitting or receiving 

the electro-magnetic signal without 

being constrained to a wired, stationary 

terminal. The decisions on frequency 
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Figure 3.3: Distribution of Telephone Subscribers by 
ROCs; Source: [Cent89]. 

management made at the World Radio Conference in early 1992 point to a likely 

emergence of worldwide mobile telecommunication services. Similarly, European 

standardization organizations have promoted the use of compatible technologies and 

frequencies for cellular and data services, in an attempt to build continent-wide 

networks. 

Although Poland's decision-makers have not ignored these trends, they have 

been constrained somewhat by the existing frequency use. In the days of East-West 

conflict, the authorities in the CMEA countries thought it desirable to manage their 

frequency spectra differently from West Europe. For example, whereas in the West 

the range 88MHz-108MHz is used for FM radio, in Poland the 66MHz-74MHz is 

used for the same purpose. After the fall of Communism, efforts have been made to 



standardize frequency use throughout Europe, but frequency reallocation will take 

several years to complete. 
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In the Polish spectrum another likely candidate for frequency reallocation is 

mobile telephony, called Mobile Radio. The non-public service offered in the 

30MHz, 150MHz and 160MHz frequency bands is used by emergency services, such 

as fire or ambulance, and a number of railway and urban-transport dispatcher net

works. In 1991, there were some 21 thousand subscribers to Mobile Radio [Mpt91], 

a number that is likely to decline once cellular networks become available. 

3.2.1 Cellular 

Another service affected by conflicting frequency use in the Polish spectrum is 

cellular telephony. The service, one of the fastest growing in the U.S. and Europe, 

gets its name from the six-sided cells into which the telecommunication coverage area 

is divide.d. Each cell contains a base station to relay the electro-magnetic signals to 

and from mobile subscribers on defined frequency bands. Since the next generation 

of cellular services in Europe (GSM) will utilize the 900MHz frequency range, it 

makes sense to build any new cellular network with equipment tuned for GSM 

operation. Unfortunately, this same frequency band in the post-CMEA countries is 

used by the military for air-traffic control -- an indispensable function. 

While in the long run the answer to this dilemma is clearly frequency realloca

tion, in the short-run Poland's decision-makers chose to use the "old" 450MHz 

cellular frequencies, for the first cellular networks in the country. In order to build 
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these networks, the strategy called for creating a joint venture between TP S.A. and a 

reputable Western company. After a drawn-out negotiations process, which included 

two successive requests for bids and lasted over one year, Centenel, a joint venture 

between TP S.A., Ameritech, and France Telecom was set up in mid 1991. The 

Polish side owns 51 percent of Centertel's shares and the remaining 49 percent are 

divided equally between Ameritech and France Telecom. 

In June 1992, Centertel5 began offering cellular telephony in Warsaw and the 

surrounding areas. The service was not inexpensive. Installation cost $500, a 

monthly subscription fee $25, and usage fees averaged about 25 cents per minute. 

The latter charge was structured to offer lower prices to subscribers with more 

minutes on the air. Furthermore, as is customary with cellular services, if a call is 

routed through the public, wired network, other appropriate charges are added 

[Mazu92h; Mazu92i]. On top of all service fees, consumers paid the cost of equip

ment itself, which averaged about $1000 [Bial92]. 

According to sources within Centertel, several hundred subscribers had signed 

on even before the service was offered. The company's implementation schedule 

calls for initiating the service in Cracow, Poznan, Katowice, Wroclaw, Szczecin, 

LOdi, and Gdansk by the end of 1992, and throughout Poland in the next two to three 

, The whole name is actually Centertel Polish Cellular Telephony [Polska Telefonia KonuSrkowa). 
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years. The target for the first six months of operation is 5 thousand subscribers 

[Mazu92i]. 

3.2.2 Paging 

Whether or not cellular telephony is successful remains to be seen, however, it 

is already evident that the second new mobile service in Poland's new telecommu-

nication environment -- paging -- has not been as popular as expected. Despite the 

fact that the service has been offered in the largest cities since March 1991, and 

throughout Poland since December 1991, only two thousand subscribers had signed 

on by June 1992 [Mazu92g]. The operators of the network -- a joint venture between 

TP S.A. and a Belgian firm Polpager --

blame the low number of subscribers on 

general lack of awareness about the 

advantages of paging. 

Polpager utilizes the telephone 

network and the existing transmitter 

infrastructure of UKF FM broadcast 

radio, operating in the 66MHz-74MHz 
Figure 3.4: Polpater Topology; Source: [Zwie921. 

frequency range. The person carrying a 

pager can be reached by anyone who dials the appropriate access code. The message 

is relayed via the telephone network and then via radio transmitters, within 30 

seconds. To initiate a paging account a subscriber must pay ZIOO thousand; to 



maintain it another +100 thousand each month. Pagers can be either bought -- for 

Z5 million -- or leased [Lacz91; Mazu92g; Gaze91b]. 

3.3 Data-Messaging Services 
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Data messaging services include all forms of relaying a defined set of characters 

over a telecommunication network. To access the service, a subscriber must have a 

terminal device for interfacing with the network and appropriate software for message 

preparation. Although telex and telegraph -- two types of data messaging -- have 

been available for many years, the service did not become widespread until computer

facilitated communication -- electronic-mail -- made it easy, inexpensive and accessi

ble. 

3.3.1 Electronic-Mail 

Throughout the 1980s, electronic-mail (e-mail) in Poland, and the rest of the 

Soviet Bloc, did not develop on a par with international trends. Poor national 

telecommunication infrastructure, scarcity of computing resources, government con

trols on interaction between individuals -- particularly with foreigners -- and economic 

and political constraints which made open communications difficult all combined to 

stifle the introduction of e-mail as a new communications medium. While in the 

developed-world the number of computer networkas and e-mail boxes proliferated, in 



Poland the e-mail experience was limit-

ed to several FIDO nodes,6 run by 

computer enthusiasts, and to under-fund-

ed university-based research programs. 

Two such programs, the Inter-

university Computer Network (MSK) 

and its successor the National Academic 

Computer Network (KASK) 7 , played an 

important role in maintaining academic 

Figure 3.5: Planned Topology of MSK and KASK; 
Sources: {Baze88; Batt86]. 

interest in computer networks. Strapped by lack of access to the needed hardware 

and software and lack of industry support, the researchers -- primarily at technical 

universities of Wroclaw, Poznan, and Gliwice, as well as at the Warsaw Computer 

Science Institute of the Polish Academy of Sciences (IPIP AN) -- worked on building 

the infrastructure for e-mail in Poland (Figure 3.5). Their focus however, was to 

83 

learn about the technology, not to promote communication; and consequently, neither 

e-mail nor any of the other services based on computer networks became much more 

than a curiosity item. With the exception of the pilot configuration, shown in 

6FIDO -- a relative of Usenet - is a world-wide, store-and-forward network for MS-DOS computers, 
operating over dial-in telephone lines. Neighboring nodes on the network connect periodically to exchange 
data (e-mail, file transfer) and routing information. 

7 For an overview of the two programs see Appendix m. 
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Figure 3.5, unti11990, that fact that neither MSK nor KASK was fully operational 

left out Poland from academic networking. 

When CoCom restrictions eased, Poland and other countries of the former 

Soviet Bloc were connected to EARN,8 and the separation ended. On July 16, 1990, 

the hub node at the University of Warsaw was connected to an EARN node in 

Copenhagen, Denmark, and Poland, as the fust post-CMEA country, became a 

member of world's academic networking community. A connection to Internet 

followed. Utilizing the existing KASK 

infrastructure, primarily of network 

specialists and computer enthusiasts, by 

late 1991 EARN/Internet nodes spread to 

eight other Polish cities (Figure 3.6). 

At that time, the number of mailboxes 

with access to worldwide e-mail was 

estimated at several thousand. 

The e-mail links of the academic 

Figure 3.6: Cities with EARN and Internet nodes in 
late 199; Source: Bitnet and Internet Routing Tables. 

community were complemented by strictly commercial links to the outside world 

offered by TESA Telecommunications Ltd. -- a new player in Polish telecommunica-

lEARN, the European Academic and Research Network, is the administrative unit for the European 
component of what is a large computer network serving much of world's academic community. NET NORTH 
administers the Canadian, and BITNET the American component of the same network. ASlANET, GULFNET, 
and ll..AN serve other geographic/political areas. Internet is an even larger network encompassing most of the 
networks mentioned above plus the NSFnet, the former ARPANET, and a host of regional networks. 



tions. In early 1990, TESA, a private firm with Polish and Austrian capital, began 

offering a range of telecommunication services called Multicom over lines leased 
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from TP S.A., and international links over a GeoNet link through Germany. A TESA 

representative when asked, in December 1991, about the number of e-mail subscribers 

replied that it was between 500 and 600 [Ryni91d]. 

TESA's commercial competitor, Polkom, also could not boast a large number of 

subscribers. Polkom was PPTT-TP S.A. 's response to TESA's challenge. In June 

1991, about a year after TESA's services became available, the PPTT initiated 

Polkom services at prices lower than TESA' s. In contrast to TESA' s ~ 1 million 

connection charge and +85 thousand monthly subscription fee, Polkom's prices were 

set at ~500 thousand and +50 thousand, respectively [Eest91]. These rates, howev

er, did not attract much new business and, by May 1992, only 150 subscribers signed 

on [Zwie92]. Neither Multicom nor Polkom were available everywhere in Poland: 

Multicom could be reached with a local call in Warsaw, Gdansk, Cracow and Poznan; 

while Polkom was available only in Warsaw. 

3.3.2 Telex and Telefax 

In addition to e-mail, both Multicom and Polkom have offered telex and telefax 

services. As a result of trends in technology these three services have become 

increasingly intertwined. With one terminal device, usually a personal computer, a 

subscriber can send messages to other e-mail addresses, to telefax or telex numbers. 

The traditional telex and telefax services require special terminal equipment to prepare 
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the transmission and to connect to the telex or the telephone network. The former 

network is based on circuit-switched technology and on the Baudot code, both 

considered outdated. 

Even though its popularity has been declining, the telex network is still a 

reliable and relatively inexpensive way to 

communicate short text messages, partic-

ularly to foreign addresses. At the end In thous&nds 
S 1.90-2.30 

of March 1992, there were 39.6 thousand 

telex subscribers in Poland, mostly gov-

ernment and private organizations -- 189 

fewer than a year earlier [Rzecz92d]. The 

geographic distribution of telex 

subscribers is shown in Figure 3.7. 
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Figure 3.7: Distribution of Telex Subscribers by TP 
S.A. ROCs: Source: [Cent89]. 

The declining popUlarity of telex is due at least in part to increased availability 

of telefax. Because faxing a message tends to be less expensive and more flexible 

than telexing it, some firms have switched services. Polish law requires that fax 

machines connected to the public network must be registered with the TP S.A., and at 

the end of the 1992 first quarter, there were 15.6 thousand faxes registered -- 75.6 

percent more than at the same time the previous year [Rzecz92d].9 

9 Since not all end-users register their machines, the actual number of faxes connected to the network is 
likely to be higher. 
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3.3.3 Telegram and Burofax 

The functionality of telegram and burofax services, as offered by TP S.A., is 

similar to telex and telefax. The difference lies in the way a message originates and 

terminates. To send or receive a message a client must go to one of the 1,067 postal-

telecommunication service points in the country. A message can also be delivered to 

a postal address. 

While burofax services are transmitted over the telephone network, telegrams go 

over the telegraph network. The 18 telegraph exchanges, with the capacity of 3,740 

numbers in the principal cities, switch data at 75 bps, an antediluvian speed by 1990s 

standards. 

3.4 Information Services 

A telecommunication information service refers to a network-facilitated 

interaction between the provider and the subscriber, over which the subscriber has 

control. During the interaction information is transferred. 10 Information services 

are sometimes called value-added -- a misleading moniker which assumes that adding 

value has a definite starting point. With rapid technology advances more and more 

functions are included in "hardware" and such a starting point can no longer be 

established. 

10 In MIS literature the terms data, information, and knowledge are sometimes used interchangeably. 
To this author there is a progression of meaning in the three terms. Before data can become information it 
must acquire some meaning to the individual reviewing it. Similarly, information does not become 
knowledge until it is organized in a structured framework of rules and logic. 
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As defined above, the most popular information services have been the various 

incarnations of videotex and teletext services: the French Minitel, and the American 

Prodigy, Compuserve, America On-Line, etc. As computer, telephone, and television 

technologies merge, other services are likely to emerge. In Poland's telecommunica

tion environment of early 1992, the information services available could be classified 

into four categories: international-systems, database-access, voice-information, and 

teletext. 

3.4.1 International-Systems 

To participate in internationally coordinated activities, countries with 

underdeveloped telecommunication networks find themselves forced to modernize 

their facilities in order not to be left out. Even though the state of a country's domes

tic network made data communications difficult, organizations within Poland have for 

years participated in international informatiu.: systems for banking (SWIFf), airline 

reservation (SIT A), and the press-agency information exchange networks. The 

collapse of Communism and efforts to establish closer links to the developed world 

have made these systems even more important. 

SIT All is an international organization which manages the exchange of 

commercial, technical, and administrative information on air transport. The Polish 

airline LOT has for years used SIT A facilities, such as the Gabriel Seat Reservation 

lISociete intemationale pour fa ttleconununication aeronautique. 



System, to exchange flight information with other airlines and foreign airports. In 

early 1991, 17 LOT travel offices 

were connected to a SIT A database in 

Atlanta by the way of two terrestrial 

links to Amsterdam. More than 50 

airlines use the same SIT A facilities 

thereby reducing costs for everyone. 
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In 1990, LOT created a joint venture 

Figure 3.8: SITA Network of LOT. Sources: [Tran84; 
Dabk91] 

with UNISYS, called UNILOT, to modernize its computing facilities and to market 

the American company's computer systems on the Polish market. Computerizing 

domestic ticket reservation is one of UNILOT's tasks [Dabk91]. 

Conducting international financial transactions without banks which are mem-

bers of SWIFT, the Society for Worldwide Interbank Financial Telecommunications, 

is no longer feasible. 12 This international organization of more than 2.5 thousand 

banks in some 57 countries [prze86] facilitates international trade by providing credit 

validation, electronic funds transfer, and other services. Two Polish banks -- the 

Commercial Bank [Bank Hand/owy] and PeKaO S.A. -- have been members of 

12For that matter, conducting domestic financial transaclions without a telecommunication system can be 
perilous. In 1991, Poland's banking system was shaken by a check-kiting scandal in which Art-B, a small 
private firm, prospered by transferring large sums of money between Poland's banks and collecting interest 
at more than one bank while the drafts were in transit. A central clearing house supported by a computer 
network would have made such swindles impossible. 



SWIFT since 1986 [prze86]. Two other banks -- the Industrial-Trade Bank and the 

Bank of Export Development!3 -- joined in 1991. 
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The latter two decided not to wait for a SWIFT connection through Telbank -- a 

new computer network built by linking the National Bank of Poland's (NBP) 17 

computer centers and touted as the most modem data network east of the Odra River 

[Cegi91]. The network is supposed to provide not only connections to SWIFT, but 

also a national ATM system and access to timely financial information via the Reuters 

network [Telb91]. Started in late 1989 as a cooperative venture of Poland's banks, 

the project has been repeatedly delayed by fears of excessive NBP control over the 

technical infrastructure, and by changes in key personnel. One central criticism of 

Telbank has been the charge that resources have been spent on linking the NBP 

computer centers together, and not on connecting banks to the computer centers them

selves. 

When the Reuters news becomes available on Telbank, the feeding point may be 

the Polish Press Agency (PAP). PAP manages the Polish segment of the Reuters 

worldwide information-services network, and has telecommunication lines to Reuter's 

satellite earth station in London and a database in Amsterdam (via Frankfurt). As 

Figure 3.8 shows, connections to other major international and national press agencies 

also exist. 

13 BaTIk Przemysiowo-HandJowy (BPH) and Bank Rozwoju Eksportu (BRE). 
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Following the collapse of 

CMEA, PAP's extensive links to the 

countries of the former Soviet Bloc are 

likely to be reduced. For example, 

neither cultural nor economic ties 

justify an expensive satellite line to 

Cuba. Unlike other infrastructure 

fixtures, such as the system of gas and 
Figure 3.9: Polish Press Agency's Telecommunication 

Network in 1984. Source: [Tran84]. 

oil pipelines, telecommunication lines are fairly easy to remove and deploy in other 

areas. 

3.4.2 Database-Access 

The innovation-phobic nature of a SCPE, and a poor telecommunication 

infrastructure, have contributed to a relative dearth of databases in Poland. Even 

though state-supported development programs have produced several databases, their 

utility was limited by lack of access to facilities and poor choice of coverage topics. 

For example, as part of an all-CMEA research program, the Institute of Informatics 

Fundamentals of the Polish Academy of Sciences in Warsaw had a dial-up link to 

Moscow's VNIIPAS and to its databases VINIT, INION, and MTsNTI [Curr90g]. 

The link, however, was up only a couple of hours a week, and the quality of re-

trieved information did not encourage continued use. Similarly, the KASK project, 

discussed above, included the building of domestic bibliographic databases on subjects 
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such as non-ferrous metals, patents, food supplies, jurisprudence, health, and consum-

er goods. Copies of several western databases, including In spec , CAS, BIOSIS, 

AGRIS, Compndex, and ERIC were also purchased on tape and theoretically made 

available through the network [Curr90g]. In practice, however, KASK links never 

went beyond the experimental stage, severely limiting database access. 

The 1990 Act on Posts and Telecommunications removed the existing restric

tions on third-party provision of on-line database services. The providers on the 

market can be grouped into commercial and non-profit, with TESA Telecommunica

tions Co. Ltd. as an example of the former. For a service fee, the firm provides 

access to some two thousand databases worldwide. Access charges average $1-$5 per 

minute, depending on telecommunication costs and usage fees set by database owners. 

TESA employs 50 people and offers other telecommunication services in addition to 

database-access [Ryni91 d]. 

The mission of the non-profit providers of database-access is to distribute to 

Polish firms economic data on trade and on commercial opportunities. In one such 

project, funded by the European Community, BC-NET equipment was installed in 

Warsaw, Cracow, Poznan, L6di, Gdansk, Lublin and Bialystok. This network 

provides access via dial-up lines to a database in Brussels on taxation issues in EC

member countries [Kape91]. In another project, the Center for Economic Informa

tion [Centrum Infonnacji Gospodarczej (e/G)] offers at cost mediated access to 

databases BRE, BC-NET, DUNS CONTRACT, and others. 
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In addition to offering access to existing databases, CIG has been building its 

own databases on commercial firms not only in Poland, but in the Ulcraine, Belarus 

and Russia as well [Zale92]. In this particular type of information service, CIG has a 

competitor in US West Po/ska, a subsidiary of US West, which in early 1992 placed 

ads in a number of Polish periodicals asking firms in the Cracow Province to partici

pate in the building of a directory database. The ads stated the intention of US West 

to provide a host of information services in larger Polish cities. 14 Other interesting 

database projects include: MicrosiJ -- a database of legislative acts compiled for the 

use of the Parliament; Info-lex -- a legal database patterned after LEXIS [Urba91]; 

and Pesel -- personal information database on all Polish citizens, compiled under the 

Communist authorities and recently updated. 

Whether or not these databases are available on-line will depend on TP S.A.'s 

telecommunication access plans. The POLPAK equipment purchased from Alcatel 

(sec a discussion in Chapter 4) includes videotex functionality, as does ARTEL 

software used in the Polkom system. TP S.A. is clearly interested in infonnation 

services, and nothing in the current law prevents it from entering this market. 

3.4.3 Voice-Information and Teletext 

If vidoetex ever become available, it will compete with voice information 

services (VIS) and teletext. A host of interactive and recorded VISes are provided 

14For example ads in Gazeta Bankowa, numbers 11, 12 and 18, 1992. 
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over the TP S.A. network, including train, airline, and bus schedules, the time of day 

and others. To obtain service a customer calls a specified number and either listens 

to a recorded message or interacts with the operator. The caller is billed for the call 

itself, and in some cases for the service rendered (e.g. for wake-up calls). In 1989, 

some 314,333,200 calls were made to various VISes [Cent90]. 

Teletext is a telecommunication information service transmitted over gaps in the 

video-part of the television signal. A television set with a decoder can retrieve 

teletext data and display it on screen when the subscriber wants to access news, 

weather, stock quotes or scheduling information. Because the same data is transmit

ted repeatedly, the subscriber has the illusion of interacting with the transmitter, e.g. 

asking for particular type of information and having it displayed on the monitor. 

Teletext has been popular in areas without cable television and in Poland has been 

available since 1988 over the PPTT-TP S.A. network. The new private television 

station in Szczecin, Mone, has offered the service as well. 

3.5 Data Carrier Services 

Data carrier services are for builders of private wide-area networks. A service 

provider offers its facilities to carry telecommunication traffic -- text, voice, graphics 

or integrated -- between geographically dispersed locations. Subscribers connect to the 

provider's network via standardized interfaces at the origination and termination 

points. Historically, there have been five different ways to provide the traffic carrier 

services: 1) over dedicated leased lines; 2) over a switched telephone network 



(pSTN); 3) over a circuit-switched public data network (CSPDN); 4) over a packet

switched public data network (pSPDN); and 5) over an ISDN network. 
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One feature of telecommunication environments in the SCPE countries was the 

lack of technical infrastructure to provide facilities other than those needed for voice 

traffic. Although the PPTT did lease some 9.6 Kbps lines, with error rates of 10-5
, 

nothing with greater capacity was ever offered to subscribers. Most data transfers 

were done over switched telephone lines, the high error rates of which (on the 

average 10-3
) made speeds greater than 1200 bps difficult [OdoI89]. 

In accordance with the worldwide trend of growth in non-voice traffic, the 

PPTT management has planned, since the mid 1980s, to build a network dedicated to 

data services. Because a host of systemic problems, including CoCom restrictions, 

lack of resources, and bureaucratic inertia combined to stifle these efforts, the subject 

did not become a real issue until the 1990. That year a group of computer

networking enthusiasts at the National Bank of Poland (NBP) initiated a project to 

build a country-wide private network for the banking community, Telbank. The 

PPTT-TP S.A. cooperated with the NBP on Telbank and also invigorated its own 

efforts to offer data services. In June 1992, these efforts came to fruition and Polpak, 

a public packet-switched data network became operational, in many of the same cities 

Telbank has set up its nodes. Some argued that the stage was set for possible future 

competition between the two networks. 
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3.5.1 Telbank 

In early 1992, Telbank was both a joint venture among the largest Polish banks 

and a private data network serving the banking community. This organizational 

structure was not the initial design. The earlier plan called for a joint venture 

between Polish banks and the American firm Electronic Data Systems (EDS) to 

provide modem data services not only to the financial community, but to anyone able 

to pay access charges. This joint 

venture, the Banking Teleinformatics 

Society (BIT)lS was to manage 

Telbank and to offer a variety of 

networking services, including leasing 

circuits. Its start-up capital was to 

have been $40 million, 49 percent of 

which was to have been contributed by 

ToNBPCcnbr 

Lr\Ncda ONodo\J7 
Figure 3.10: Telbank Resources; Source: [Telb91]. 

EDS and the rest by a consortium of Polish banks. As Telbank equipment was being 

installed in 1990-1991, the sponsors of BIT applied for and received an appropriate 

MPT license. 

Despite the enthusiasm of Telbank designers, BIT never became reality. It 

appears that a number of Polish banks became suspicious of NBP's control over 

IS The acronym stands for Banlwwe TOlVarszystwo Teleinjonnatyczne. 
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Telbank. The Bank of Export Development and the Industrial- Trade Bank arranged 

for their own connections to SWIFT, even though Telbank was to provide the same 

service. The largest savings bank PKO S.A. initiated negotiations with US Sprint to 

build its own packet-switched network [Comm91]. Other banks complained that BTT 

was not interested in connecting them to Telbank, but in becoming a public provider 

of data services. Without a hold even on the banking sector, EDS withdrew its 

support for BTT. 

Even without BTT, Telbank can still become a provider of public data services 

if demand is sufficient to justify entry into the market. As Figure 3.10 shows, in late 

1991 access to the network was available from 17 locations throughout the country in 

the form of the following interfaces: 

o CCITT V35 for high-speed data transmission; 

o CCITT V24 for low-speed data transmission; 

o X.25 for packet-switched data transmission; 

Furthermore, network designers foresee the eventual introduction of ISDN interfaces, 

as well. 

3.5.2 Polpalt 

In contrast to Telbank, which was conceived to be a private data network, 

Polpak, from the outset, was designed to offer public services. This difference is ex

pressed in the emphasis on packet-switching and in the types of access offered: 



98 

G Asynchronous -- via a packet assembler-disassembler (PAD) conforming to 

the 1984 CCITT recommendations X.3, X.28, and X.29; access to the PAD can 

be accomplished via leased or switched telephone lines at 9600 bps or less. 

o Synchronous -- via CCITT 1984 X.25 interface reachable through 64 kbps 

leased lines, or X.32 switched telephone lines. 

Other interfaces include X.75 gateways to other networks, optional BSC 3270 and 

SDLC/SNA to IBM systems, and Telex [Alca89]. 

The installed hardware makes it possible to expand capacity and to introduce 

new services including ISDN, X.400 message-handling (e-maii), dectronic funds 

transfer (EFT), videotex, and others. Much depends on the degree of market demand 

for such services. 

TP S.A. expected 400 subscribers shortly after the network became available 

and configured the first generation of 

Polpak for one thousand access lines. In 

comparison to the BTT market forecast, 

these are rather conservative statistics. 

When the creation of that organization 

was being pursued, the expected number 

of Telbank subscribers was two thousand 

after the first year of operation and as 
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Figure 3.11: Polpak and Telbank Nodes; Sources: 
[Telb91; Zwie92]. 

much as 700 thousand, after 5 years [Telb91]. 



99 

The perception of the potential market size and concerns about profitability are 

likely to be important factors in any decision regarding competition between Polpak 

and Telbank. Although indirectly, both networks still rely on the state treasury, and 

the government might not be interested in having the two become competitors. This 

situation would change if TP S.A. and the Telbank parent banks16 were to be privat-

ized. As Figure 3.11 shows, both networks have nodes in 14 cities, possibly setting 

the stage for future competition. 

3.5.3 Satellite Circuits 

In contrast to terrestrial circuits, there is little chance of competition for satellite 

circuits, unless the 1990 Act on Posts and Telecommunications is amended. It seems 

hardly likely that satellite circuits would be used for any but long-distance or 

international telecommunications. The latter is reserved for TP S.A. and the former 

for companies that are 51 percent Polish-owned. Since no Polish company is likely to 

soon put up its own satellite, the TP S.A., for all intensive purposes, has a monopoly 

on offering satellite circuits within Poland. 

TP S.A. also manages the country's earth-stations for access to four major, 

international satellite systems: Intelsat, Inmarsat, Intersputnik, and Eutelsat. The 

equipment for all four systems is located in Psary, a small town in southern Poland. 

Inmarsat is used for communication with ships at sea. In 1987, 31Polish ships had 

I~e National Bank of Poland - as the central bank - is not likely to be privatized. Some of its 
computing facilities, however, may very wel1 be. 
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the necessary equipment for communicating with the system via telephone or telex 

[Zyci87; Tryb89b]. Intersputnik, the CMEA satellite consortium, is used primarily 

for TV and telephone traffic among the post-CMEA countries [pira82]. In 1989, the 

Intersputnik earth-station was scheduled to be digitized, and its capacity expanded to 

288 telephone channels [Tryb89]. In 1991, as part of the strategy to improve 

international services, the Eutelsat earth-station was installed, and Intelsat equipment 

digitized. Financed by loans from the \Vorld Bank, the Eutelsat project expanded the 

number of existing telephone lines to West Europe by one thousand [Choj92b]. 

Similarly, Intelsat modernization -- executed by AT&T -- improved Poland's interna

tional links to North America. 

In Poland and eastern Germany satellites were used extensively to quickly 

improve international links. Although expensive, the approach is a viable short-term 

solution to the capacity problem. International telephony both to and from of Poland, 

was no longer a severe problem by mid 1992. The next step should be to lower 

prices. With four different satellite systems in the country it should be possible to 

introduce some type of competition. That, however, is not likely to happen until the 

international satellite monopolies are broken up. 

3.6 Entertainment Services 

This section is about services whose primary purpose is to entertain. Clearly, 

one can be entertained by an information service or informed by an entertainement 

service. The two types of services are not mutually exclusive. Radio and television 
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programs. have news, and many videotex information services offer computer games. 

However, the principal functional reason most people watch television is not to be 

informed, and similarly most people do not subscribe to Prodigy to play electronic 

games. 

In the context of Poland's telecommunications the relevant entertainment 

services are terrestrial radio and television, satellite television, and cable television. 

3.6.1 Terrestrial Radio and Television 

Terrestrial radio and televisionl7 are the oldest and the most popular telecom-

munication entertainment services in Poland as in most other countries. At the end of 

1989, 11.121 million and 10.055 million subscribers registered their radio and TV 

sets with the PPTT. In Poland, as in 

many other European countries, a small 

monthly fee is paid for the use of both 

sets. Each household had 0.93 radioes 

and 0.84 television sets, an indicator 

comparable to international averages 

(see the international sample). Through-

out the second half of the 1980s, owner-

slY cRodIo 

Figure 3.12: Registered Radio and TV sets per 100 
population; Source: [Pptt90). 

·'The term terrestrial is used here to distinguish between earth- and satellite-based transmission 
systems. 
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ship statistics tended to stabilize, indicating at least some degree of saturation for this 

type of environment (Figure 3.12). 

Prior to the passing of the 1990 Act on Posts and Telecommunications, the 

PP1T handled the technical side of running the radio and television networks, and 

PRiTV prepared the programming. The two national television channels were 

supplemented by rebroadcasts of Soviet Moscow I, and Italian RAJ. Polish TV 

Program I covered 97 percent of Poland's territory; TV Program II covered 75 

percent; Moscow I was available in Warsaw and environs, and RAI in Cracow and its 

outbounds. Four radio channels were broadcast to both domestic and international 

audiences. 

Even though in mid 1992, the Act on Radio and Television was still in the 

legislative pipeline, the future organizational form of radio and television services 

was, more or less, agreed upon. The property of state radio and television would be 

divided between two joint-stock companies, owned entirely by the state treasury: 

Telewilja Polska S.A., and Radio Polslde S.A. The two-channel structure of public 

television would be maintained, but more emphasis would be placed on regional 

content in Program II. The channel structure of public radio would be consolidated 

and made more susceptible to market pressures. And despite all changes both public 

radio and television would be expected to promote the unique characteristics of Polish 

culture. 



103 

The final version of the Act is expected to make provisions for private radio and 

television. For all practical purposes, the introduction of private broadcasting had 

already taken place, with the Catholic Church's operating its own network of 17 

local radio stations, and with awarding of temporary licenses to several private radio 

and television stations. In April 1992, these were: Radio "Z" and Radio "S" in 

Warsaw, Radio "Fun" in Cracow, and Television "Echo" in Wroclaw. Other 

stations, as a form of protest against the slow legislative process, have started to 

broadcast without proper licensing. Among the more notable ones are: Television 

"Mone" in Szczecin, Radio "WaWa" in Warsaw, Radio "Delta" in Bielsko-Biala, 

and Radio "Frank" in Wroclaw [Rzec92j]. 

Based on the provisions of the Act on Posts and Telecommunications and 

because the Act on Radio and Television was not yet passed, in April 1992, 270 and 

161 applications for radio and television frequency allocation, respectively, were 

pending. According to officials of State Radio Agency -- the organization responsible 

for frequency spectrum management -- many applications lacked sufficient proof of 

adequate resources to build the technical infrastructure or to provide programming 

[KisI92]. Even though their legality was in question, two applications for national

coverage service, however, attracted particular attention. One, filed by the European 

conglomerate Radio-Television Luxembourg, proposes that a national television 
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network be built. The second, called Independent Polish Television 18 -- backed by 

several newspapers, prominent actors, journalists, and a number of wealthy emigres --

outlines a plan for a satellite-based television network, which would provide program-

ming in Polish for consumption both within and outside Poland. The first proposal 

conflicted with the restrictions on foreign capital in television ventures, and the 

second with the TP S.A. monopoly on international services. However, in the 

evolving conditions of Poland's telecommunications, no one rules out amendments to 

the existing laws. 

3.6.2 Cable and Satellite Television 

In Poland, cable and satellite television have developed in parallel. Satellite 

antennas began appearing with greater frequency in the mid 1980s, when Germany 

and France launched their first TV satellites. Popularity of the medium was 

temporarily checked by a May 1, 1986 

government directive, which required 

that owners of satellite antennas justify 

their need to watch foreign television. 

Only those who attested to maintain 

" ... national security and public or-

der. .. " were issued permits [Skwi92]. 

18 NiezaJetJla TeJewilja Polska (NTP). 

97% 
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Figure 3.13: Percent of Households with Entertain
ment Equipment; Source: [Cara91J. 
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Consequently many people installed antennas without permits, a phenomenon which 

soon became so widespread that the government stopped enforcing the law. 

If cable TV is defined as group reception of a television signal trasmitted over 

wire, then this technology's introduction to Poland can be traced to the decision by 

some owners of satellite dishes who decided to share their "good fortune" with 

neighbours, usually living in the same apartment complex. Provided appropriate 

cabling is laid, a television signal can easily be amplified and distributed to large 

number of televisions sets. The growing popularity of this arrangement gave rise to 

social committees for satellite television, organized by residents of apartment com-

plexes, to buy and manage the necessary eqiupment. These committees, questions of 

legality aside, were essentially small, not-for-profit cable television companies. 

Although exact data is not available, no one doubts that satellite-cable television 

reaches a large number of Poles. According to one poll conducted in 1990, four 

percent of Poland's households had cable television and two percent had satellite 

dishes [Cara91] (Figure 3.13).19 Another estimate puts the number of people with 

access to satellite programming as between three and six million [Modr92], and yet 

another projects that nearly 30 percent of country's popUlation will have the means to 

receive satellite television by the end of 1992 [Skiw92]. The last estimate is based on 

a poll question which asked when the satellite antenna was purchased. Six percent 

19 If averages for the number of people in a household are assumed, then 4 percent of household is 1.7 
million people, and 2 percent 0.84 million. 
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said they bought theirs in 1989, 26 percent in 1990, 45 percent in 1991, and 12 

percent in the first three months of 1992. 

In the early 1990s, satellite dishes were being bought en-masse, despite the 

promise of cable television. Since 1990, Polska Telewizja Kablowa (PoITelKab), a 

venture which combines Polish and American capital has been installing cable 

networks in the larger Polish cities. When the service becomes available, some 30 

European and American channels, including CNN, Disvovery, and ESPN -- with 

Polish subtitles or otherwise interpreted20 
-- will be offered. Although the largest, 

PolTelKab is not the only cable company. By the end of 1991, 69 permits were 

issued by the MPT to provide cable services [Rzec92b]. 

In the conditions of Poland's new telecommunication environment, there are no 

legal obstacles to the same company offering television and telephone services. 

In addition to cabling for television, PolTelKab has been putting in some extra 

capacity in expectation of perhaps becoming a provider of local telephone services, as 

well. If the idea of introducing competition between cable and telephone companies, 

which so far has been implemented only in countries with the most liberal telecommu-

nication regimes, takes hold in Poland, the country would be at the forefront of world 

trends. 

:w.ro cut down on costs, Polish TV has, for years, used the technique of simultaneous reading of a 
translation. 



3.7 Key !$sues 

o The quantity of international telephony services has increased substantially 

and making international calls to and from Poland has become a lot easier. The 

pricing structure, however, discourages utilization of existing capacity. 
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o In accordance with network development goals, the number of new telephone 

subscribers has grown more quickly than in the past: by 8 percent in 1991, and 9.6 

percent in the first three months of 1992. The quality of local services, however, has 

deteriorated as more subscribers are attached to the old analog network. This 

situation will persist until the digital overlay becomes operational. 

e A number of Western telecommunication firms have established subsidiaries 

in Poland, but competitive markets for most services remained a goal, not a reality. 

The situation is complicated by MPT's apparent strategy to restrict competition until 

the mid 1990s. 

o Among the new telecommunication services, by far the most popular were 

entertainment services. The number of new satellite dishes has grown rapidly, despite 

the considerable cost (an average satellite dish costs the equivalent of four times the 

average monthly wage). It appears this may be a result of the fact that entertainment 

takes up a larger portion of the household budget in underdeveloped regions than in 

the developed countries. 

o TP S.A. is involved, in one way or another, in most of the new ventures. 

This participation is at least in part a conscious policy to improve the existing infra-
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structure before privatization. However, the experience in the deveJoped world has 

been that it is very difficult to introduce competition if the principal provider of 

services has an overpowering position on the market (note British Telecom, NTT in 

Japan, or AT&T in the U.S.). 

o Current trends point to fragmentation of the network, as services are intro

duced in key urban areas and not in the rest of the network. This tendency is likely 

to be reinforced after privatization. To counteract this tendency, the MPT might have 

to introduce minimum penetration requirements for future service providers. 
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Chapter 4 

TELECOMMUNICATION EQUIPMENT 

Network builders select equipment based on at least two factors: first, 

compatability between the equipment already in-place and the new equipment; and 

second, functionality, accessability and purchase costs of equipment available on the 

market. This chapter addresses, in the main, three principal questions for each of the 

equipment-type categories: What equipment is currently used in Poland's telecommu

nication networks? What is the potential market size for this type of equipment? And 

who are the principal players -- manufacturers and distributors -- attempting to win 

market-share? 

While Chapter 3's focus was on services as viewed by telecommunication sub

scribers, in this chapter telecommunication equipment as viewed by network builders 

is examined. One of the simpler ways to categorize telecommunication equipment is 

to place it into one of three groups: teimination, ttdl1smission, and switching. 

Termination equipment includes all devices which initiate and complete processing 



110 

and relaying the electro-magnetic signal, and its examples, reviewed in this chapter, 

are telephone-sets, television sets and computers. Transmission equipment consists of 

systems which transport the generated signal across the chosen medium. Signal 

generators and repeaters, multiplexers, as well as cables comprise this category. 

Finally, switching equipment are the devices which route the signal from its point of 

origin to its destination. Central office telephone and data switches are reviewed, as 

well as customer-premises equipment: PBX, KTS and LAN. 

4.1 Equipment Providers 

One dominant feature of an SCPE was autarky. The fathers of Communism in 

East-Central Europe saw themselves as surrounded by a hostile capitalist world, 

lurking to subvert their system by any means, including economic subjugation. This 

attitutude, a derivitive of the Bolshevik fear of encirclement, prodded development 

policies oriented toward CMEA self-sufficiency in all industries. Trade with the 

capitalists was viewed only as a necessary stop-gap measure intended to satisfy 

current needs until the same products could be made in one of the CMEA countries. 

Although in the 1960s the self-sufficiency policy was recognized as erroneous and 

increased ties to the developed world were pursued, the quality and the range of 

CMEA products did not attract many buyers in the developed world. 

While limited trade with the capitalist world was, at least initially, a result of a 

conscious policy, a systemic deficiency caused the relatively weak economic links 

among CMEA countries. Without horizontal information channels between producers 
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and consumers and without price mechanisms to communicate information about 

opportunity costs, economic interaction 

was determined by the preferences of 

planning organizations, and not by 

consumers' needs. Any planning 

"mistake" simply added to the stockpiles 

of products no one really wanted. Some 

of these products were traded either 

because the Soviet Union saw it in its 

political interest to promote economic 

interaction with its allies, or because 

similar products were embargoed by the 

West. As the pace of technological 

innovation increased, planning "mista1(es" 

occurred more often, further weakening 

CMEA trade ties. Instead of ushering 

Table 4.a: Enterprise Members of the Telkom Associa
tion [Dmow91J 

Enterprise 

Telkom-RWf 
Telkom-ZWUT 

Telkom-Telos 
Telkom-Telcent 

Telkom-Telmor 

ZARAT 

Telkom-PZT 
ELWRO 

Telkom-Teletra 

Telkom-Telfa 
Telkom-Telmont 
equipment installation 
Telkom-Telpro 
Telecom Institute 
Simech 
Elton 
Simet 

Telkom-Telcza 
Telkom-Telzas 

Specialization 

telephone sets 
step-by-step and 
crossbar switches 
coin-box sets 
special-purpose 
switches, multiplexers 
special-purpose 
switches, radio and TV 
antennas 
radio and TV 
transmitters 
transmission systems 
computers, 
communication processors 
digital switches, mo
dems 
small-capacity switches 
network design and 

R&D 
R&D 
cabling 
electronic components 
thermoplastic 
components 

electronic components 
power supplies 

:::1 

multi-lateral integration, CMEA developed into little more than a beauracracy to 

manage the barter of Soviet raw materials for East-European consumer goods. 

4.1.1 Changing Industry Structure 

With limited trade ties to either the West or the East, most industries in the 

CMEA countries veered toward vertical integration of domestic firms -- from input 
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components to finished products. In the name of efficiency, industry associations 

were created to coordinate this vertical integration, thus removing any remaining 

incentive for competition. The telecommunication equipment industry in Poland 

structured itself into an association called Telkom (See Table 4.a), which produced 

everything from electronic components to sophisticated digital switches. Whenever 

needed, Telkom interfaced with the two other broadly-defined "electronics" 

assocations: Mera for computer equipment and Unitra for consumer electronics. 

Despite repeated attempts at reform, the association structure proved to be remarkably 

resilient. Following the last round of SCPE reforms in late 1980s, enterprises of the 

three electronics associations found themselves pulled by the centripetal force of Elpol 

-- yet another form of industry association. 

In the 1980s, domestic monopolies were tempered by the emergence of private 

computer firms, numbering at one time as many as several hundred. Aware of the 

on-going computer revolution and unable to rely on domestic industry, Poland's au

thorities made the decision to encourage private importation of microcomputers and 

microcomputer components. The lowering of import duty and toleration of a tax 

loophole on computer-related transactions made it possible for a real market in 

microcomputers to emerge. As the number of competitors increased prices declined 

and quality and post-sale service improved. 

Most of the private computer firms, however, did not have sufficient capital to 

buy the more advanced telecommunication equipment. The preferential tax treatment 
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was for microcomputers, and not transmission or switching gear, and the existence of 

CoCom restrictions added to transaction costs. The state telecommunication industry 

did not feel sufficient pressure to 

Table 4.b: Principal Firms in the Telecommunication Equipment 
reform and its structure remained Industry, 1989. 

0;·-,' 

more or less intact. Manufac-

turing was still performed by the Switching 

same firms, and although distribu-

Trarumission 
tion channels were expanded 

somewhat, there was never any 

real competition for the customer. Termination 

The radical character of the 

Balcerowicz Program stemmed, at 

least in part, from frustration with 

previous, failed, attempts at re-

Manufecturing Distribution 

Telkom-ZWUT 
Telkom-Teletra 

Telkom-Telfa 

Telkom-PZT 
Telkom-Teletra 

ZARAT 
Kable Ozar6w 

OTO Lublin 

Telkom-RWT 
Telkom-Telos 

Unimor 
WZT 

ELWRO 
ERA 

Meraster 

Elektrim 

Elektrim 

Elektrim 

FTO Unitra 
Pewex 
Baltona 
Metronex 
Polonia firms 

form. "Shock therapy" was designed to confront the economy with the reality of 

competition and technological sophistication needed to function in the 1990s. The 

drastic devaluation of the zloty increased the costs of component imports. The lifting 

of many tariffs on foreign products -- between July 1990 and July 1991 -- put 

pressure on domestic manufacturers. The elimination of subsidies and various 

preference programs faced the state industry with real costs. The ultimate goal was to 
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restructure the economy by forcing firms to modernize, and if they did not to let them 

go bust. 

While the objectives of the Balcerowicz Program were never in question, imple

mentation proved to be much more complex. The process of restructuring did not 

progress quickly enough; privatization hobbled along; and allowing large enterprises 

to go bankrupt proved to be politically untenable. Instead of choosing between 

modernizing or closing shop, many enterprises chose to linger on by reducing 

employment and refusing to pay bills -- including taxes and accounts payable. As 

GDP and living standards plummeted, voices were raised in favor of an industrial 

policy -- or government support for selected industries. 

Aspects of such a policy have indeed emerged and the telecommunication equip

ment industry was directly affected. First, tariffs of 15-20 percent on telecommunica

tion equipment were reintroduced. Second, in a number of policy statements and in 

negotiations with foreign manufacturers trying to enter the Polish market, the MTP 

made it clear it preferred deals that included manufacturing in cooperation with Polish 

firms. As the economy worsened, emphasis on such cooperation increased, culmi

nating in a decision that after June 30, 1992 no equipment with less than 50 percent 

domestic-content could be installed in the TP S.A. network. 



115 

4.1.2 Manufacturing Joint Ventures 

With MPT preferences clearly stated, foreign equipment providers and Poland's 

telecommunication firms scrambled to find each other. ZWUT, 1 the largest producer 

of step-by-step Strowger and crossbar Pentaconta exchanges in Poland, has negotiated 

with Alcatel SESA, before finding Siemens. A joint venture between the two firms, 

CEWIS, is owned 51 percent by the Polish manufacturer, and 49 percent by the 

German manufacturer of ESWD switches. Following TP S.A. 's decision to award a 

contract for 12 long-distance tandem exchanges to Siemens [Mazu92d], CEWIS is 

likely to benefit from the deal, and perhaps emerge as one of the principal producers 

of large switching equipment on the Polish market. The firm has announced its 

intention to eventually produce one million exchange lines a year. 

For a company whose primary markets collapsed only two years before, ZWUT 

has positioned itself fairly well in the new conditions. Its strategy has been to tum 

itself into a holding company of joint ventures with partners able to transfer 

technology. In early 1992, ZWUT signed joint venture agreements with Arnica, an 

American firm, and with AMT, a British firm. The first joint venture, DTS-ZWUT, 

with 33 percent Polish ownership, will employ 400 of ZWUT's workers to make 

small-capacity digital exchanges. The other joint venture, with 49 percent ZWUT 

capital, will also make small switches and key telephone systems (KTS) [Ryni92b]. 

1 The acronym stands for Production Enterprise of Telephone Equipment [Zaklady Wytworcze Urzqdzen 
Tele!onicznycIJ]. 



In their strategic plans, ZWUT and its foreign partners hope to sell on the 

markets to the East. Before 1991, 40 percent of company's production was sold to 

the former Soviet Union, and many of its Pentaconta exchanges are working in the 

networks of the Ukraine and Belarus. ZWUT has maintained those ties and in one 

recent barter agreement, an exchange was sold to Belarus for 16 train-loads of 

potassium nitrite [Lipi92]. 
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With 60 percent of its production going to the CMEA countries, Wroclaw's 

Elwro was also hit hard by the collapse of trade within the Soviet Bloc. Elwro used 

to make mainframe computers (ES-1032 and ES-1034), IBM-clone microcomputers, 

communication processors (ES-8371), calculators and some household products such 

as teapots. The company's answer to the loss of markets has been to shed half of its 

employees -- from five to two and half thousand -- and to leave the computer ~d 

enter the telecommunication equipment market. After negotiations with Siemens and 

the Austrian Kapsch, Elwro set up a joint venture with the Canadian manufacturer 

Northern Telecom -- Northern Telecom Elwro. NTE will manufacture the NT 

switches, DMS-I0 and DMS-IOO [Mazu92h], for installation in the Bielsko-Biala, 

Wroclaw, Rzesz6w, and Kielce provinces and II Elektron II telephone sets. The 

expected production volumes are 350 thousand lines and 520 thousand telephone sets 

by the end of 1993 [Bubn92]. 

Northern Telecom's greatest competitor in the U.S., AT&T, has also entered 

the fray for the Polish market. The U.S. company, through its Dutch subsidiary 
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AT&T Network Systems International, has signed a cooperation agreement with Telfa 

of Bydgoszcz, a manufacturer of Polish-design small exchanges for rural areas --

ECW-B and U-lO [Badk88]. The arrangement seemed to be a one of necessity for 

both sides. At one time, Telfa staked its future on Ericsson and even went to court to 

force the MPT to certify the AXE-lO system of the Swedish manufacturer. Telfa 

won the case but Ericsson failed to convince the TP S.A. to buy its equipmenf and 

the idea of a joint venture between the two soured. AT&T, on the other hand, was 

much more successful in its dealings with TP S.A. After securing contracts for 

Warsaw's international exchange, the American company was asked to submit bids to 

supply its ESS exchanges for the Szczecin, Siedlce, and Plock provinces. With Telfa 

looking for a foreign partner and AT&T interested to satisfy the domestic-content 

requirement, the two firms found each other. 

Another major competitor, particularly in the switching market is SETEL, a 

joint venture between the Spanish Alcatel SESA (51 percent) and two Polish firms: 

PZT3 
-- a producer of transmission equipment -- (34 percent), and Elektrim -- a 

trading company -- (15 percent). SETEL has benefited from favorable financing 

offered to TP S.A. by the government of Spain for the explicit purpose of purchasing 

2 In an attempt to secure for itself the Cracow province, Ericsson offered to pay for the renovation of 
the Cracow Philharmony building - a cost of about $1 million - if the local TP S.A. bought its equipment. 
The deal did not go through and the contract was awarded to Alcatel SESA. 

'State Teletransmission Enterprise [Patfstwowe Zaklady Teletransmisyjne]. 
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Spanish equipment. Contracts to supply SESA's System 12 switches for the Warsaw, 

and Cracow provinces have been signed and Setel has announced its intention to 

produce 100 thousand lines in 1992. 

Alactel CIT Polska is a joint venture between the French Alcatel CIT 

(51percent), Elektrim (14 percent) and Teletra (35 percent) [Rzec92h] -- the only 

CMEA manufacturer of digital exchanges. In 1972 Poland bought a license to 

manufacture the then state-of-art Thompson-Alcatel E-lO switch and Poznan Teletra 

was assigned to set up production. Between 1972 and 1987 a mere 300 thousand 

lines [Trze89] were manufactured in Poznan -- a number that is dwarfed by the one 

million lines a year that CEWIS is projected to make. In the last two decades, the 

French Alacatel modernized the E-lO design but these innovations, for the most part, 

did not find their way to Teletra's products. Alcatel CIT signed a contract with TP 

S.A. to deliver 314 thousand lines and Alcatel CIT Polska will benefit from that 

contract [Kazi91]. 

In a somewhat different field is Thomson Polkolor, a producer of color-picture 

tubes for television sets. The French Thomson, one of the largest makers of televi

sion sets in the world, owns 51 percent of the firm and the Polish firm Polkolor the 

other 49 percent. The venture plans to produce three million picture tubes a year by 

1995, and to sell 20 percent of that volume to the two manufacturers of color televi

sion sets in Poland -- Unimor of Gdansk and Elemis of Warsaw. The remaining 80 
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percent are expetected to be exported, in equal proportions, to the West and former 

Soviet republics [Rzec92k]. 

4.1.3 Vendors and Distributors 

Another new element in the transformed environment of Poland's 

telecommunications is the emergence of new channels for customer access to prod

ucts. Nearly all major suppliers of telecommunication central-office switching and 

transmission equipment have established a presence on the Polish market. Alcatel, 

AT&T, Northern Telecom, and Siemens have joint ventures with Polish firms, and 

Ericsson maintains an office in Warsaw, even though it has failed to secure major 

contracts. Of top manufacturers, only the Japanese NEC has not made a concerted 

bid for a share of the central-office switching market. 

Because markets for customer-premises equipment are not as enticing as large 

TP S.A. orders, foreign firms have not been as interested in manufacturing invest

ments. However, many have chosen to establish a branch, a subsidiary, or an office 

to represent them to market their products. Appendix I lists non-computer telecom

munication equipment vendors that between mid-1990 and mid-1992 advertised their 

products in the leading daily Rzeczpospolita, and in the financial bi-weeldy GOleta 

Bankowa. Judging by the number of dealers, the Matsushita equipment, sold under 

the brand-name Panasonic, was the most popular brand of customer-premises 

termination equipment. Several better lmown equipment producers -- Siemens, 

Ericsson, Hundai, and Sam sung -- offered their products through Polish dealers. 



NEC, under its own name, advertised its two distribution points in Warsaw and 

Gdansk. The only firm offering Polish-made PBXes, Elkor in Gdansk, claimed to 

have 200 service points around the country. 
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Because of their abundance, computer firms are in a separate category. Some 

200 small assemblers and resellers of microcomputers -- the descendents of the 

Polonia firms from mid 1980s -- compete for a market share. These firms are likely 

to get stiff competition from Dell Computer Corp., the American microcomputer 

discount chain, which in May 1992 established a wholly-owned branch office in War

saw. From among firms selling larger computers, ICL -- a British computer maker 

recently bought out by Fujitsu -- recorded the highest sales in 1991. The firm, in late 

1991, employed 100 people in its Polish offices and had a turnover of nearly $20 

million [Ryni91c]. In the mid 1980s ICL and several Polish companies set up Furnel, 

a rather intricate joint venture which trades computers for furniture. 

With 70 employees and $12 million sales, the second-largest foreign computer 

vendor likely was Hewlett-Packard Polska, a subsidiary of the American firm. Since 

its inception in March 1991, the firm has established a network of 20 dealerships 

around the country [Ryni92c]. Following the sale of its equipment to the national 

sports lottery and to the Plock petro-chemical plant, Digital Equipment Polska could 

stake a claim to being third-largest. Two other important firms active on the Polish 

market have been Unisys -- which since late 1990 has been marketing its products via 

a joint venture with the Polish airline LOT -- and the German Siemens-Nixdorf. 
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Although some reports claim that IBM has been preparing to set up a separate 

subsidiary in Poland, thus far its commercial activities in the country are managed by 

its Austrian subsidiary. Having kept a Warsaw office in the 1970s, the American 

company is not new to the Polish market. The firm's strategy has been to capture the 

hearts of Poland's academia by donating equipment to universities, particularly for 

use with EARN. Although certainly not all EARN equipment was a gift from IBM, 

in. mid-1992, 13 out of 22 EARN sites were running their network software on mM 

4341s and IBM 4381s, and the central EARN node at the Warsaw University Com

puter Center ran its software on an IBM 3090. 

4.2 Switching Equipment 

The market for switching equipment in Poland has been transformed from what 

was essentially a monopoly in which three domestic providers -- ZWUT, Teletra and 

Telfa -- each served different market segments to an extremely competitive environ

ment in which all major international equipment manufacturers are attempting to win 

a market share. This section depicts the principal switching systems in Poland's 

telecommunications and plans to modernize them. 

4.2.1 Central Office Telepbone 

The switching equipment in Poland's telephone network is an outdated motley of 

equipment types and brands. On December 31, 1989, there were 6,047 switches in 

local networks with capacity of 3,431,300 lines. The break-down of line capacity, 

according to equipment type was: 
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o 44 percent: step-by-step (Strowger switches); 

o 37 percent: electro-mechanical crossbar (pentaconta, K65, K66 and ARF); 

o 9 percent: electronic stored-program (E-1O); 

o 10 percent: manual and semi-automated (AG, and others) [Gad090]. 

The automation index for the exchange capacity was 91 percent, meaning that 

3,124,600 lines required no assistance from a human operator to do the switching. 

With 3,121,400 network subscribers in 1989, over 90 percent of switching 

capacity was used up. To accommodate network development goals, new switching 

capacity must be added and older lines must be replaced. Five-hundred thousand were 

30 years or older, and 700 thousand lines were between 20 and 29 years old (Figure 

4.1). The condition of about one million lines was thought to be sufficiently inade-

quate to justify immediate replacement, includ-

ing 97 thousand lines working in some 2,130 

rural exchanges (mostly 25- and 50-line manual 

AG switches). 

The long-distance and international traf-

fic is also serviced by a mixture of step-by-step, 

cross-bar and digital exchanges in automated 

(direct-dial) and manual modes. Strowger W58 

Figure 4.1: Age of Line Capacity in the 
Installed Telephone Switches; Source: 
[Gado90). 

exchanges are the backbones of an automated city-city [miasto-miasto] network, and 

of a manual long-distance network. Fourteen Pentaconta crossbar exchanges make 
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up another long-distance network: the ACMM.4 Before AT&T exchanges were in-

stalled (in 1990-1991), automated international traffic was switched by a Teltra E-1O 

exchange, and manual traffic by a 32-year old Czechoslovak-made crossbar exchange, 

the MN-60. Both were replaced by AT&T ESS technology. 

The equipment modernization strategy of TP S.A. calls for replacement of all 

step-by-step and manual switches, as quickly as available resources allow. Digital 

and the Pentaconta crossbar switches are to be left in operation as long as they can be 

used. The K65 and K66 crossbar exchanges will be replaced when the surrounding 

technology requires an upgrade. Figure 4.2 shows the schedule for the planned 

composition of switching capacity until 1995. 

The switching modernization plan, in addition to being ambitious, raises 

questions about installing six different technologies -- Siemens EWSD, Alcatel SESA 

System-12, Alcatel CIT E-IO, Northern Telecom OMS, Italtel and Sam sung -- into 

what is supposed to be one smoothly working telephone system. In no other 

country, including those as large as the U.S., have so many different systems been in-

stalled. What is at stake are extra costs associated with maintaining six different 

systems -- buying spare-parts and training personnel. Futhermore, each time a new 

service is introduced every system's software will have to be reprogrammed, and 

4 AUlomatyczne Centrale Miasto-Miasto [Automated City-City Exchangesl. The existence of three 
different networks for long-distance traffic complicates dialing because the point of origin determines which 
area code for th~ called numbered has to be dialed. Depending on which long-distance network services the 
needed connection, a different area code might have to be used to call the same place. 



124 

interfaces between the different systems 

updated. Since such tasks can be very 

complex, the introduction of new ser-

vices might be delayed. 

4.2.2 Central Office Data 

In the future, as the digital over-

lay is installed and ISDN services intro-

duced, the data and telephone networks 

Figure 4.2: Projected Development of Switching by 
Type. Source: [Gebo91J 

will merge. For the time being, however, the existing data networks must be 

maintained and even modernized. Both the telex and telegraph networks are based 

on the East-German TW-55 electro-mechanical exchanges, and both are organized 

into a two-level hierarchy of principal and group exchanges. The telex network has 

six principal and 43 group switches and the telegraph network four and 14, respec-

tively. Since 1986, the international telex traffic has been relayed by a digital 

Siemens exchange, EDX-C. All of telex and the majority of telegraph communica-

tions are automated. 

Most of the TW-55 equipment has reached the end of its useful life and should 

be modernized or replaced. Even though the total telex exchange capacity of 47 

thousand lines has not been exhausted (38 thousand subscribers), in a number of 

regions no telex lines were available. To rectify this situation the PPTT signed a 

contract for new a Siemens exchange to be installed in Warsaw, and in late 1991, 
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negotiated with the Swiss firm Ascom Hasler the purchase of new telex switches for 

Poznan, Katowice, Wroclaw and L6di. In 1991 the same Swiss firm had installed 

telegraph exchanges in Lublin and Cracow. 

As has been the case in other countries, the popularity of telex and telegraph 

services is expected to decline as e-mail services and telefax become more wide

spread. Over and above maintenance and minimal upgrades, the TP S.A. does not 

seem to have any concrete plans to modernize the networks by introducing digital 

switching or by installing a nation-wide teletex capability. 5 

The switching equipment for the two new networks -- Polpak and Centertel -- is 

foreign-made. and any expansion or addition of the switching capacity is likely also to 

be foreign-made. Polpak is built around the Alcatel CIT DPS2500 packet-switching 

system -- a derivative of the Alcate18300. It supports X.25, X.32, X.75, PAD, 

Videotex, ISDN interfaces, is compatible with X.400 message handling systems, and 

has a special card for connection to the Alcatel CIT E-IO telephone exchange. The 

modular design of a DPS2500 makes it possible to adjust the capacity of each switch 

from four to 14,000 ports. The switching speed is 21,000 packets per second 

[Alca89]. The relay-station switches for the Centertel cellular network were supplied 

by the Finnish Nokia Corporation [Mazu92c]. 

~eletex is the next-generation telex. 
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4.2.3 PBX, KTS and LAN 

PBXes, KTSes and LANs can be thought of as customer-premises extensions of 

central-office switching. At the end of 1989, there were 34,840 registered PBX 

systems in the PPTT network with the tota1line capacity of 2,122,857 [Cent90] -- for 

an average 60 lines per PBX. About 70 percent of all PBXes were made by ZWUT. 

This equipment runs the gamut of technologies -- manual, step-by-step, crossbar and 

stored-program -- and includes: AT-22 , AT-IOO, AT-200, CAA-32A, CAA-61, 

DT50-90, ET-25, ET-50, CRK-56, CKK-70, 5B, 7E, 18E, PC-1000, and others 

[Sams88]. 

Until recently. the use of key systems (KTS) and LANs was rare in the PPTT 

network, and also in the networks of other CMEA countries. Western visitors to the 

offices of enteprise directors and party officials were always puzzled by the practice 

of attaching each office line to a separate telephone set. A desk of an important 

official could easily be filled with telephone sets. The explanations for the phenome

non ranged from technical problems, to mistrust of non-direct lines, to the telephone 

set being an ostensible sign of status. LANs, on the other hand, were not used 

because there were few microcomputers to connect. 

With the proliferation of vendors and manufacturers PBXes, KTSes, and LANs 

-- whether connected or not to the TP S.A. network -- are likely to become important 

products on the market. The ZWUT-AMT joint venture has announced it will make 

key-set systems. Virtually all producers of central-office switches also make PBXes. 



The popularity of Novell (Figure 4.3) is 

a sign that as microcomputers spread, 

LANs will follow. Telecommunication 

managers in Polish firms are likely to 

be inundated with PBX, KTS and LAN 

choices and with other technologies that 

perform customer-premises switching: 

data PBXes, wirelss LANs, Centrex and 
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Figure 4.3: 1991 Sales of Licensed Software by 
Software House. Source: [Prze92]. 

others. The planned introduction of ISDN and integration of text, data, and video are 

likely to confuse the situation even more. 

4.3 Transmission Equipment 

The transmission systems all TP S.A. networks are badly in need of upgrade 

and modernization. In the conditions of the Communist economy, the principal 

performance indicator for the telecommunication sector was the number of new 

subscribers connected, or the number of TV sets per household. The need for 

balanced growth and maintenance of all network components were, by and large, 

ignored, leading to a decline in call completion rates, as an increased number of 

callers competed for the same number of trunks. Similarly, without proper mainte-

nance, transmission equipment aged and periodically refused to function -- as was 

recently the case with the collapsed radio tower serving the Program I radio network. 

The data presented in this section describes the status quo as of mid-1991. 
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4.3.1 Telephone Networks 

The transmission systems of local telephone networks were based on 

TKM/TDM ground cable and overhead wire. The local networks with transit ex

changes utilized TKM/TDM, 70-225 pair cable for inter-exchange traffic. Signal 

transmission in 25 percent of inter-exchange circuits was done via PCM multiplexers 

with 24, 30 or 120 channel-capacity. The rest of the circuits were either straight 

metallic loops or 3-12 multiplexed channels via TN12 analog systems. About 30 

percent of TKM cables were lead sheath with paper-air core insulation and were 

slated to be replaced as soon as possible. 

The cabling of the long-distance and international telephone networks 

consisted of: 

o symmetrical (balanced) cable pairs (21.7 thousand km); 

o coaxial cable systems (4.8 thousand km); 

o microwave radio systems (7 thousand km); 

o overhead-wire lines (11.5 thousand km). 

The long-distance network had the capacity of 55 thousand circuits of which 90 

percent were multiplexed channels. The coaxial cable systems had 960, 1.8 thousand 

or 2.7 thousand channel capacity, and the radio lines supported between 300 to 1.8 

thousand channels. The symmetrical-cable lines carried 12, 24, 60 or 120 voice 

channels, and overhead-wires between three and 12 channels. 
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The transmission in the international network was done via microwave radio, 

coaxial cable, and satellite links. In early 1991, there were 35 terrestrial trunk groups 

for traffic with the European and Nordic countries. Most of these circuits used 

analog R2 and CCITT No. 4 signalling, although digital R2 signalling was also being 

introduced. In additition to the terrestrial trunk groups, there were 336 CCITT No. 5 

circuits in the INTERSPUTNIK, INMARSAT, and INTELSAT satellite systems. 

The network development program, as defined by researchers at MPT's Institute 

of Telecommunications, foresees gradual digitization of all transmission capacity on 

all levels of the telephone network. The pace of replacing the existing cabling in the 

local networks will depend on the extent of local initiative, local economic develop

ment, and available resources. The process is likely to last well into the 21st century. 

The digitization of the long-distance and international networks is planned to 

take place in two stages. In the first stage, scheduled to be completed by the end of 

1992, microwave digital links would be built between 14 exchanges of the long

distance network, and between the international switches in Warsaw/Katowice and 

foreign countries with direct lines to Poland. The expansion of links with West 

European countries would occur primarily via a new Eutelsat station in Psary. In the 

second stage, following the installation of digital exchanges in 55 principal cities, the 

necessary fiber and microwave radio systems would be put in place. The resulting 

digital overlay network is shown in Figure 4.4. 
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The transmission equipment for the first-stage networks will, primarily, be 140 

Mbps digital radio lines operat-

ing in the 6.4GHz-7.1 GHz 

frequency range. In February 

1992, TP S.A. signed a con-

tract with the Japanese firm 

Mitsui to erect 16 such lines 

[Wm92]. During the second 

stage, in addition to the mi-

FIber 
---Unoe 

Radio ......... Llnoa 

crowave lines, fiber-optic inter- Figure 4.4: Projected Topology of the Digital Overlay Network 
in 1995; [Gebo91]. 

exchange lines will also be 

available from the North-South and TEL projects, in which AT&T is likely to playa 

major role. In March 1992, TP S.A. signed a contract with the American-based 

company to install 875 miles of fiber-optic lines [Nyt92; Wm92]. 

The need for new transmission equipment will evolve as network development 

plans are met and technology is innovated. In one of its planning documents, the 

MPT has tried to estimate these needs through the year 2000. According to [Prog90], 

to reach the stated network development targets, TP S.A. will have to purchase the 

following in the 1990s: 

o primary multiplexers: 59 thousand PCM 30, and 6.5 thousand PCM 120; 



o group multiplexers: 6.2 thousand 2/8Mbps-S/34Mbps; 1.35 thousand 

2/8/34Mbps; 

o line equipment: 40.5 thousand 2Mbps; 2.8 thousand 5Mbps (fiber); 1.35 

thousand 34Mbps (fiber); 

o regenerative repeaters: 136.5 thousand 2Mbps; 675 34Mbps; 

o radio line equipment: 1.2 thousand 30-, 120- and 4S0-channellines in the 

2GHz and 11 GHz frequency bands; 
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" cable: 21.6 thousand Ian of copper-based; 14.5 thousand Ian of fiber-based, 

during the period 1991-1995. 

Who will supply much of this equipment is an open question. The MPT is 

interested in manufacturing at home as much as possible. The fiber contract with 

AT&T requires that the cable be purchased from the Lublin Fiber-Optic Center 

(OTO). Another cable maker, Kable Oiar6w Enterprise, in expectation of increased 

demand for fiber, recently bought the cable-making machinery from Rosendhal. The 

Lublin OTO already has the technology. The two are likely to compete for future 

contracts, even though OTO is organizationally linked to TP S.A. 

Virtually all telecommunication joint ventures listed above could compete for 

transmission equipment contracts, particularly if the equipment is to be used with their 

switching technology. The Polish firm specializing in transmission for telephony used 

to be PZT, although Teletra also made some muliplexers. Teletra's employees, in 

one of the possible privatization schemes (see Chapter 2), created a separate firm, 
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Teletra-Transm, which is likely to focus on transmission gear. Thus far, TP S.A. has 

favored microwave radio lines from Mitsui (Japan), after experiencing bad treatment 

by the German Alcatel (SEL).6 

4.3.2 Data Networks 

The two most significant transmission events in data comunications are Polpak 

and Telbank. The digital overlay's transmission capacity is likely to be used to 

connect the 17 switches in Polpak's Alcatel CIT DPS2500 system and to provide 

leased lines to Telbank. Overlay's high-bandwidth circuits will be patterned after 

CEPT transmission-rate scale: 2Mbps, 8Mbps, 34Mbps, 140Mbps, 565Mbps. The 

lower-capacity circuits are multiplexed into higher-capacity lines. As of mid-1991, no 

circuits above 140Mbps were planned, partly due to CoCom regulations, however, 

this may change for the North-South and TEL projects. 

The first generation Telbank is built on 2 Mbps links between 17 NBP facilities 

around the country. Each facility (node) has a line to every other facility. The links 

are over three microwave frequencies in the 18GHz range. Each 2Mbps link can be 

divided into 30 multiplexed 64Kbps channels: including 16 channels for data commu-

nications between NBP computer centers, four channels for packet-switched (X.25) 

links, and channels for voice and telefax traffic. The modular design of Telbank 

~he finn, contracted to deliver part of the Koszalin-Warsaw radio line, failed to deliver the equipment 
on time and did not provide sufficient installation assistance. 
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makes it possible to expand capacity from the 2 Mbps lines to 140 Mbps lines as 

demand increases. 

Figure 4.5 provides an overview of Telbank's resources. The 17 nodes around 

the country form the backbone of the 

network to which regional networks 

and individual links are to be connect-

ed. Each backbone node multiplexes 

(the triangle) its traffic and places it 

on high-speed lines to the local TP 

S.A. facility (circle), which houses 

long-distance microwave transmission 
Figure 4.5: Telbank Overview; Source: [Telb91]. 

equipment. In its current form, Telbank is dependent on TP S.A. for critical portions 

of its network, and must become more independent before it challenges Polpak in the 

provision of public data services. 

Once Polpak becomes fully operational it will subsume at least some of the 

traffic on the other data networks. The transmission rates for telegraph lines is 50 

baud over voice frequency multiplexed lines. The telex network uses both frequency 

(FDM) and time division multiplexing (TDM) to carry traffic only marginally more 

efficiently than telegraph. 

Until Polish manufacturers become more adept at data transmission equipment, 

network builders are likely to rely on imports. The favorites of both TP S.A. and 
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Telbank designers have been the Japanese Mitsui and Digital Microwave Corp. of San 

Jose. Other suppliers include the Austrian Schrank, and Alcatel Telespace. The latter 

suppplied the long-distance microwave transmission equipment for the cellular 

network Centertel [Mazu92c]. 

4.3.3 Television and Radio Networks 

At the end of 1989, the national television and radio systems were centralized 

both in programming and technical infrastructure. What went on the air was 

controlled by the State Radio and Television (PRiTV) and the network equipment was 

maintained by the PPTI. The two television channels -- Program I and Program II -

were broadcast over some 13 thousand km-lines to 97 percent and 75 percent of 

Poland's territory, respectively. Program I was distributed by 65 transmitters and 118 

repeater stations and Program II by 50 transmitters and 76 repeaters located through

out the country. Less susceptible to distortion, national radio programming was 

broadcast over 3.2 thousand km-lines on four different frequency ranges and via 203 

transmitters. 

The emergence of private radio and television has fragmented the orderly 

arrangement of state-owned national broadcast networks. As local stations that cover 

only one city are set up, issues of frequency management and equipment 

standardization will gain in importance. To avoid frequency interference, monitoring 

stations will have to be set up to oversee frequency use, particularly in areas border

ing the former Soviet Union. Which standard for broadcast transmission prevails is 



unclear. While the state televi-

sion conforms to the SECAM 

standard, with the help of satel-

lite television, PAL has been 

making inroads on the Polish 

market. An interesting trend 

Table 4.c: TP S.A. Broadcast Radio Trasmitters; Source: 
[Cent90). 

Frequen{!y Transmitters 

UKF FM 166 
Short-wave 8 
Medium-wave 25 
Long-wave 4 

Total Power 

803.8kW 
707.5kW 

3160.0kW 
2500.0kW 
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to watch might be whether or not PAL has sufficient momentum to replace SECAM 

before the new pre-HDTV European television standard, DMAC, becomes wide-

spread. 

In contrast to the predominance of CMEA-made transmission equipment in both 

radio and television networks, the equipment being installed by the private stations is 

Western-made. The transmitters at Radio Z and TV Morze were imported from Italy. 

Radio Fun got its transmitter from a French source. ZARA T, the producer of radio 

and television transmission equipment, has not announced any modernization plans 

that might include cooperation with foreign equipment producers. This is another 

market likely to be dominated by imports. 

4.4 Tenninal Equipment 

The equipment that provides an interface between the end-user and the telecom-

munication network can come in a variety of forms, and a review of all of them is 

constrained by the available space and data. For the purposes of studying trends, 



three types of terminal equipment are examined: telephone sets, computers, and 

television sets. 

4.4.1 Telephone Sets 
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According to the PPTT statistics, in 1989 there were 5.039 million telephone

sets attached to its network -- including 29.3 thousand pay-phone coin boxes. For 

each main line there were 1.6 sets, an indicator that corresponds to international 

norms [Att90]. Between 1975 and 1989, the average annual increase in the number 

of sets connected to the network was five percent, one percent lower than the average 

growth in main lines. 

The great majority of telephone sets in use were rotary-dial, since switching in 

the public network could not accomodate the use of touch-tone dialing frequencies. A 

substantial percentage was also likely to have been made by Telkom-RWT7 
-- the 

principal manufacturer of general-purpose telephone sets, and Telkom-Telos the 

maker of pay-phones. 

However, neither RWT nor Telos fared very well, in the last few years. In 

1990, RWT made 1.354 thousand telephones, seven percent fewer than the previous 

year [Choj91]. The subsequent collapse of the Soviet market, to which RWT used to 

export 40 percent of its production, made matters even worse. The sales indicators 

for 1991 were 30 percent lower than the previous year [Choj92]. With reduced 

7 Radom Factory of Telephones [Radomska Wytwomia Telefonow). 
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demand for its products, the Cracow firm was forced to reduce the number of 

employees by one-third -- from 600 to 400 [Mazu92f]. 

Telos has not been very fortunate in finding joint-venture partners. The agree-

ment the company signed with Ericsson is not likely to lead to very much business, 

since Ericsson lost its bid to sell AXE-lO exchanges to Cracow's TP S.A.8 

Fruthermore, TP S.A. has launched a project to install magnetic-card pay-phones, and 

surprisingly Telos was not invited to join the venture. Mera-Blonie, a former maker 

of printers for the CMEA markets, has been cooperating with the Italian URMET to 

start domestic production of the new pay-phones [Mazu92e]. 

RWT has chosen not to pursue a joint venture arrangement, but rather to 

privatize itself as quickly as possible. In February 1991, the firm was transformed 

into a joint-stock company and its capital of Z90 billion [$7.5 million] was divided 

into three million shares. RWT would rather sell much of its stock to a large-scale 

buyer, but thus far few have been forthcoming. Even though the Austrian Schrank 

and Alcatel SESA were invited to offer bids for RWT stock, they are not likely to 

become majority share-holders. 

According to MPT estimates 8-10 million telephoile sets will be needed in the 

next decade. In 1991, RWT sold 400 thousand of its sets on the domestic market 

[Chojn92], while imports accounted for the rest of total sales. In the future, the new-

B Ericsson agreed to assemble AXE-to exchanges in cooperation with Telos, provided it is givern the 
contract to modernize the network of the Cracow Province. That contract was awarded to A1catel SESA. 
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comer, Northern Telecom Elwro is likely to capture a sizable share of the market. 

The firm initiated production of Elektron telephone sets in April 1992, and has plans 

to make 520 thousand sets a year. 

4.4.2 Computers 

As a result of a liberal import policy in the latter part of 1980s, the stock of 

computers owned by Poland's organizations is highly skewed toward the microcom

puter.9 At that time as many as 500 private firms, often not larger than three to four 

employees, bought and resold mostly South-East Asian IBM PC clones at profit 

margins of 200-300 percent. Estimates of the total number of microcomputers in the 

country vary from 200 thousand to as much as 800 thousand [Flor89], depending on 

what one considers to be a microcomputer. In the early stages of the microcomputer

import bonanza, a large number of British Spectrum ZXes were brought in. Later, 

the various incarnations of IBM PCs dominated the business, although a fair number 

of Commodores and Amigas were also imported. Probably because they were more 

expensive, very few Macintoshes found their way to Poland. 

Non-microcomputer machines fell into one of four groups: 1) licensed clones of 

ICL architecture: Odra BOSs and 1325s; 2) unlicensed copies of the IBM 360/370 

architecture: R-30, R-32s and R-34s;1O 3) odd larger machines including IBM, 

9For a comprehensive analysis of microcomputers in the CMEA countries see [Stap89]. 

IOAlso known under the CMEA nomenclature as ES-I030, ES-I032 and ES-I034. 
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BASF, UNIVAC-Sperry, and even one Cyber -- considered in the early 1970s to be a 

supercomputer; and 4) various unlicensed-copies of the Digital PDP-ll architecture, 

including some lower-end Yugoslav VAX clones (Delta). The large-medium category 

in Table 4.d is likely to include groups 1-3, and the small category the PDP-lls. 

Because most machines bought in the 1980s were microcomputers, the statististics 

presented probably did not change very much by end of that decade. 

In the early 1990s, evidence shows a renewed interest in the larger machines. 

The CMEA-made computers are likely to be phased out because they are considered 

to be highly unreliable and because their production has, by and large, come to a halt. 

Relying on the base of installed Odras, ICL sold $20 million worth of its computers 

in 1990. In 1991, the computer sales of Hewlett-Packard Polska reached $12 million 

[Ryni92c] and Digital Equipment 

Polska expected to sell $5-$8 Table 4.d: Computers Installed, 1975-1982; Source: 

[Tran84]. 
million in 1992 [IZwie92d]. The t:::==:::;:::::::. ====~=~::::::==::=~=::I : ~ , "',"'" , ""-Z' -','.',," ,'. ,-"- "t 'v ',I#.-;'-.!C':::!j 

French Groupe Bull sold the 

Polish government a large number 

of its Unix workstations, which 

will be used in the new national 

tax-collection system. 

Large
Medium 

Small 

1975 

514 

430 

;; 

1978 1980 1982 

756 857 829 

1336 1776 1724 

The size of the 1992 Polish computer market was estimated to fall somewhere 

:: 

between $200-$400 million [Gad091; Zwie92], and Digital expects this range to grow 

1 



140 

to $600-$650 million by 1995 [Ryza91]. A large part of the market are still micro

computers. Each year, about 200 microcomputer resellers and assemblers sell 25-30 

thousand microcomputers, primarily IBM PC 386es and 486es, on the domestic 

market, and export another 40-50 thousand to the former Soviet Union [Ryni91b]. 

These firms are likely to have a stiff competitor in Dell Computer Corp., the Ameri

can microcomputer discount chain, which opened a Polish branch in March 1992 

[Kraj92b]. 

The collapse of the Soviet market and stiff competition from the world 

renowned firms (Digital, Unisys, HP, IBM) and a lack of significant tariff support 

from the government are likely to mean an end to the domestic manufacture of 

computers. Elwro has already given up production of mainframes and microcomput

ers. With the Soviet purchases severely cut, ERA and Meraster are likely to stop 

manufacturing their SM machines. The remaining firms are essentially assemblers 

who import components to save on tariff payments. As has been the case in many 

other countries, domestic-content laws may eventually be passed in order to create 

incentives for investment in local industries. 

4.4.3 Television Sets 

Another industry trying to survive in the face of the import onslaught are the 

mal(ers of television sets. Following the introduction of the Balcerowicz Plan, these 

firms were for the first time confronted with international competition. The new $1+ 

exchange rate increased the costs of imported input components, forcing substantial 
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price hikes on the final product. At the same time, in an effort to force Polish firms 

to become more efficient -- between July 1, 1990 and July 1, 1991 -- the import tariff 

on finished television sets was reduced from 12 to zero percent [Kowa91b], making 

the foreign sets more affordable. Within one year sales of Polish-made television sets 

decreased by 35 percent, while imports, in expectation of tariff reimposition, in-

creased dramatically. Al though clearly not all were sold that year, in 1991, 1. 177 

million sets were brought into the country [Zwie92b]. 

On the average, each year consumers in Poland buy about 700 thousand TV sets 

and until 1990 most sets sold were of 

CMEA manufacture. Only about 20-30 

percent were of non-CMEA origin-- a 

fairly low indicator considering the level 

of international competition in that mar-

ket. 11 There were at least two reasons 

for the low penetration by Western prod-

ucts. The most important was price. 

01990 1:l1991 
Thousands 700 ......................................... . 

600 .............. . 
600 
400 
300 
200 
100 tei',;>'i :E===:::3 

o ~~=".----:-=--r. 

Figure 4.6: 1991 Sales of Polish-Made Select Con
sumer Electronics; Source: [Zwie92b). 

Although of superior quality, the Western sets were much more expensive than their 

"socialist" counterparts. The second, and related reason, was technology. As a 

consequence of a decision with clear political overtones, much of Eastern Europe uses 

liThe Western-made sets were distributed primarily by the hard-currency chains Baltona and Pewex. 
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the SECAM standard for television-signal transmission, whereas most of Western 

Europe uses the PAL standard. Consequently a Polish consumer, who wants to watch 

both domestic and satellite programming, is forced to buy sets that support both 

SECAM and PAL. Until recently such sets were more expensive and not widely 

available. 

In the days of centrally-planned economy the market for black-and-white sets 

was fairly saturated. The market for color sets, however, exhibited the typical 

chracteristics of a perennial shortage. The principal firms in the industry were the 

maker of color picture-tubes Polkolor and two producers of the final product: the 

Gdansk Unimor, and the Unitra Warsaw Television Factory (WZT), which has since 

renamed itself Elemis. The three were more or less in the same position as many 

other firms whose products were in a constant short supply: Lack of something or 

other prevented them from expanding production, but they really did not try very hard 

to do so because benefits of success were meager at best. 

Since that time all three firms have taken steps to modernize and cut costs. 

Thomson has invested $40 million to retool the facilities of its joint venture Thomson 

Polkolor [Kost92]. Unimor signed agreements to buy components and know-how 

from the West-European firms Siemens HL, Philips, Nokia, Thomson, and 

Telefunken. With 60 percent of input components imported [PawI92], Unimor's new 

family of TV sets, TVC, was advertised as " ... European in every inch" [Rzec92g]. 
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Similarly the majority of components in Elemis's new television set, the Westa 405, 

is imported from Western Europe and Korea [Gaze91]. 

4.5 Issue Overview 

o Virtually all markets for telecommuncation equipment in Poland have been 

transformed from a condition of a monopoly, or a near-monopoly, to competition. For 

some types of equipment, such as central-office switching, competition has been 

particularly intense. All principal manufacturers of this equipment, except for NEC, 

have been actively trying to win a market share. Although competition has improved 

consumer choice, it has hurt domestic manufacturers. 

o From sophisticated switching to television sets CMEA technology is being 

replaced by foreign-made technology. In literally every category of 

telecommunication equipment, Polish manufacturers are retooling to incorporate 

technology transfered from abroad. The customer when given a choice has voted for 

imports, and the manufacturers have tried to oblige. 

o Joint ventures with with either a majority or minority foreign capital interest 

have emerged as the favored method of technology transfer in the telecommunication 

equipment industry. The method contrasts with the past practice of licensing -

buying the technical documenation and the right to manufacture -- and underscores the 

acknowledgment that technology is not merely a blueprint of how something is made, 

but rather a process of constant innovation. By involving the foreign partner in all 
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stages of technology transfer, and later technology diffusion, the hope is to avoid the 

errors of the past. 

o Following a period of free-for-all imports with no duty, the MPT and the 

government of Poland have embarked on a policy of favoring domestic manufacture. 

Duty of 10-20 percent on most telecommunication equipment was reimposed and no 

equipment with less than 50 percent domestic-content can be installed in the TP S.A. 

network after June 30, 1992. In mid-1992 the protection of domestic industries 

appeared to be more across-the-board rather than focused on selected industries. 

o With six different types of switching equipment, the network of TP S.A. 

might become a test case for interoperability. The diversity, motivated by favorable 

financing arrangements, will increase the costs of maintaining the network and of 

introducing new services. Whether or not that cost will be greater than the cost of 

not having networks at all, remains to be seen. 

G Even though duty on imports from the EC countries has been lower than on 

imports from North America, AT&T and Northern Telecom have been very 

aggressive in attempting to enter the Polish market. Both have established production 

ventures in Poland and both hope to export to the markets of the former Soviet Un

ion. How their position will be affected by Poland's membership in the EC is 

unclear. 
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Chapter 5 

TELECOMMUNICATION SUBSCRIBER MARKETS 

The focus of this chapter is on subscriber markets for telecommunication 

products. The outcome of the plans for the development of telecommunications in 

Poland will depend, in no small measure, on the telecommunication customers, their 

resources, characteristics, and needs. This chapter examines three central aspects of 

the customer base that are likely to play an important role in the shaping of the future 

telecommunication environment: GDP/GNP per capita and penetration of telephone 

main lines, characteristics of principal market segments, and potential demand for 

Direct Exchange Lines (DELs). 

5.1 GDP/GNP per Capita and DEL Penetration 

Since the early 1960s, statistical methods of correlation and regression have 

been used to study the relationship between telephone density and GDP/GNP1 per 

capita of countries. Both CCITT and Siemens publish data on this relationship (see 

I The difference between GDP and the GNP lies in the balance of international accounts: the GNP 
reflects this balance and the GDP does not. For most countries, however, particularly the former CMEA, 
the two accounting methods are more or less equivalent. For a recent discussion on this issue see [Econ911. 
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Figure 5.1). In a CCITI study of thirty industrial and developing countries conduct-

ed in the mid 1960s2
, the parameters a and b of the equation y = ax + b were esti

mated separately for 1955, 1960, and 1965 using least squares regression. The three 

equations below are the results of this study: 

1955: log d = -3.0932 + 1.444 log g 

1960: log d = -3.1171 + 1.432 log g 

1965: log d = -3.1329 + 1.405 log g 

where d is the telephone density per 100 population and g is the GDP per capita. 

The correlation coefficients r for the variables GDP per capita and telephone density 

were over 0.90 -- indicating a strong association between the two variables. In a 

study based on a similar methodology, researchers in Sweden plotted telephone 

density against GDP per capita growth in their country. The results obtained were 

similar -- particularly the derived coefficient of log g (::= 1.5) -- to the results of 

CCITT studies: 

1920-65: log d = -4.6445 + 1.5476 log g. 

Again, the coefficient r was almost equal to 1 (0.99) -- a nearly perfect correlation. 

Not all data collected have been this consistent. Even a perfunctory examina

tion of Figure 5.1 shows that statistics for a number of countries do not fall near the 

regression line. This is true particularly for the developing world and for the coun-

2 For a more in-depth review of these studies see [Saud83]. 
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DEL density is a fairly objective 

indicator, the problem could be 

with the data on GDP/GNP per 

capita. The range of different 

estimates confirms this hypothe-

sis. For example, [Siem90] lists 

Poland's GNP per capita at about 
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Figure 5.1: DEL Penetration and GNP per Capita (Sources: 
[Siem90j Siem91]) 

triples this amount to $5,981, and the CIA provides an in-between estimate of $4,545 

[Cia89] (see Table I.a in Appendix I). 

5.1.1 Post-CMEA Economies and GDP/GNP Indicators 

Measuring the size of the economy in the countries of the former Soviet Bloc is 

difficult. The principal problems are: a) the methods of calculating economic growth; 

b) the uncertain reliability of the available statistics; and c) the unresolved issue of 

currency exchange rates. In the West, Gross Domestic Product is the value of all 

goods and services produced, whereas in post-Communist economies the principal 

method of valuing the performance of the economy was, until very recently, Net 

Material Product (NMP). NMP is a method predicated on the Marxist view of value 

and therefore includes only physical production, minus depreciation, and services 

related to the final delivery of goods, e.g. transport. Non-productive services such as 
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banking, education, health, defence and personal services, many of which are 

telecommunications intensive, are excluded. Assessing the value of these services is 

still a challenge for central statistical offices in the region. 

Similarly, the quality of the available statistical data in any GDP/GNP estimate 

must be questioned. In the past, published economic data were often inflated for 

political reasons. The extent of statistical fudging depended on the period in question 

and the people in power. Today, there is still built-in incentive for the governments of 

the less developed countries to provide lower estimates of their economic standing 

and thereby qualify for preferential customs duties and loans from international 

organizations. For example, the most recent World Bank Atlas lists Hungary as 

having a GDP per capita of just $2,460, a low estimate by any standard [Econ90]. 

The problem of currency conversion in valuing GDP/GNP is not unique to the 

former Soviet Bloc. To compare data for different countries, the value of goods and 

services for a given country must be expressed in an international currency, most 

often in the U.S. dollar. For countries where public confidence in the central 

authorities is low, the local currencies are usually non-convertible and a number of 

exchange rates could be used: international settlement, tourist, black-market, or other 

exchange rates. In these countries, the rates used in international trade are set by the 

government, and as such tend to be too favorable to the local currency. The black

market rates, on the other hand, reflect low public confidence in the local means of 

payment and, as a result, inflate the value of the international currency. If either of 
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these exchange rates were to be used in GDP/GNP valuing, the purchasing power of 

the local currency would not be accurately portrayed. 

Since January 1990 the Polish government, as part of its monetary policy of 

building public confidence in the zloty, has maintained an exchange rate favorable to 

the U.S. dollar. The policy has helped to promote Polish exports and has encour

aged savings denominated in the local currency (high interest rates on zloty savings 

accounts were also a factor). What it has not done, however, is make international 

comparisons of GDP/GNP indicators easier. Based on relative prices of a number of 

goods in Poland and the U.S., a reasonable argument could be made that the ex

change rate of some :f:l1,800 to $1, from the late 1991, undervalues the zloty. 

In time, the problems outlined above will be rectified by an introduction of 

Western accounting methods and by economic normalization. This is already happen

ing. For the present, however, the best that can be done is to estimate current 

economic conditions. According to data from 1990 [Econ90], there were at least 10 

independent attempts to value GDP in the post-Communist economies, including 

Poland: 

o The economists at Credit Suisse First Boston have doubled the NMP, added 

services and depreciation, and converted the number arrived at into local currencies 

using a rate that is three-fourths the free, usually black market, exchange level. The 

estimates resulting from this method tend to be low, due to fairly high exchange rates 

that do not reflect the purchasing power of local currencies. 
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<;) The CIA has for years provided estimates of economic growth for the Soviet 

Bloc (primarily the Soviet Union) based on masses of collected data, including satel-

lite pictures of agricultural fields, production and storage facilities, etc. Once the 

production volume is established, the estimated production value is then calculated at 

Western prices. According to a number of independent experts this method probably 

overestimates the real level of GDP/GNP, perhaps by as much as 25 percent, for 

reasons that are more political than economic. 

" A number of economists 

have tried to by-pass the problem 

of currency conversion by basing 

their estimates on physical indica-

tors for consumption of certain 

goods -- e.g., energy or steel --

and by linking these indicators 

with levels of GDP/GNP per 

capita that are prevalent in the 
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Capita in East-Central Europe; Source: [Econ91b). 

West. The principal problem with this approach lies in the inefficiency of the post-

Communist economies. It takes more energy or steel to produce a unit of output in 

these economies than is the case in the market economies. 

o A related approach links the consumption of some durable consumer goods 

(e.g., cars, television sets, or washing machines) with GDP/GNP. Although, the 
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assumption that ownership of consumer durables increases as income rises holds true 

for both the West and the East, there is a problem of quality. A Mercedes certainly 

does not equal a Trabant, and the difference is not reflected in this method. 

o In the purchasing-power parity (PPP) method, developed by the International 

Comparison Project of the United Nations, the GOP/GNP of a country is estimated 

based on comparisons of similar goods in 151 expenditure categories, defined for the 

target and the reference countries. The value of produced goods in the target country 

is recalculated using prices of comparable goods in the reference country. The princi

pal difficulty with PPP is the uncertainty about services. Since statistics on this part 

of the economy are not complete, estimates must substitute for real data. 

5.1.2 Estimates of GDP/GNP per Capita 

Three inputs are needed to forecast GOP/GNP per capita growth for a country: 

data on the current size of the economy, projections of economic growth, and fore

casts of population increase. [Econ90] lists a range of 1989 GOP per person estimates 

for the countries of the former Soviet Bloc, made by various analysts. Estimates for 

Poland extend from a low of just under $2,000 to as high as $7,500 and average $4,-

250. Another estimate, made by the Washington consulting firm PlanEcon by means 

of the PPP method, assesses Poland's 1990 GNP to be $149 billion and the per 

person GNP to be $3,910. Because the PPP method is believed the most accurate 

valuation of the real economic condition, its results will be used in this study. 
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Forecasts of GNP/GDP growth depend on the initial assumptions made about 

the likely course of events, both economic and political, and on who is doing the fore-

casting. For example, an assessment made by the American consulting firm Morgan 

Stanley projects a drop of economic growth in Poland of 2 percent for 1991, and 

growth of 6 percent in 1992. Similarly, the Organization for Economic Cooperation 

and Development (OECD), in its first-ever prediction for Poland, foresaw increases 

of GDP of 2 percent in 1991 and 4 percent in 1992 [Bial91]. Both forecasts predi-

cate their optimism on dynamic growth of the private sector. 

Table 5.a: Optimistic Scenario of the CUP Forecast (Source: [Cup91]). 

1991 1992 1993 1994 1995 

GDP 92 100 104 104 104 

Inflation 180 115 110 109 108 

Investment 90 101 105 104 105 

Industrial Sales 88 98 105 104 105 

Construction 90 95 104 105 106 

Exchange Rate($/ZI) 12500 13700 14900 15800 16800 

!.-;-

Assessments of economic prospects made by Polish analysts tend to be much 

more pessimistic. Based on more recent statistical data and more intimate knowledge 

of the Polish economy, economists of the Ministry of Finance and the Central 

Planning Office (CUP) outline two scenarios for economic development of the country 

in the years 1991-1995. In a pessimistic scenario, GDP/GNP would continue to 



153 
Table 5.b: Projections of GDP/GNP Growth (1990 Base of $149 Billion) 

.' L'" \ $.,0 -",,! ;;;{ c_ , 

1995 2000 2005 2010 

High Projection ($billion) 164.5 241.7 355.2 498.1 
percent Annual Growth Over 5 Years 2.0 8.0 8.0 7.0 

Medium Projection ($billion) 149.0 181.3 220.6 255.7 
percent Annual Growth Over 5 Years 0.0 4.0 4.0 3.0 

Low Projection ($billion) 141.7 156.4 172.7 181.5 
percent Annual Growth Over 5 Years ·1.0 2.0 2.0 1.0 

decline unti11994: by 14 percent in 1991, 10 percent in 1992 and 2 percent in 

1993. In 1994, growth is projected to be 0 percent and in 1995 for the first time to 

be a positive 2 percent. The optimistic scenario (fable 5.1) sees a decline of 8 

percent in 1991, 0 percent growth in 1992, and a 4 percent annual growth in the 

years 1993-1995. In a forecast by the same authors for the years 1996-2000 GNP-

IGDP, will continue to grow at a 3-4 percent rate. 

To examine the range of possible growth indicators, three scenarios of 

GDP/GNP growth -- high, medium and low -- were developed, for the same period 

that the telecommunication development plans have been defined (until) the year 

2010). Utilizing the base GNP figure of $149 billion for 1990, Table S.b portrays 

growth rates between the pessimistic and the optimistic forecasts discussed above. 

Each entry indicates a projected growth rate for the preceding five years. The reader 

should keep in mind that the purpose of this exercise is not to provide definitive 

answers, but rather to portray a reasonable range of possible developments. 
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To complete the data needed for an estimate of GDP/GNP growth per capita, 

projections of population increase are required. Such projections -- derived from 

demographic statistics for birth/death rates, population composition and migration, as 

well as other culturally-determined variables -- are important indicators for any plan-

ning process. Appendix V includes the most recent demographic projections for 

Poland, provided by the Central Statistics Office (GUS), for the key years of 1990, 

1995, 2000, 2005 and 2010. The average population growth rate for the country as a 

whole during the period in question is expected to be 0.4 percent per year, increasing 

the population size from 38.2 million in 1990 to about 41 million by the year 2010. 

With data on GDP/GNP and population growth, it is a simple step to calculate 

the projected GDP/GNP per capita and 

Figure 5.3 lists these data. In the opti-
I+Hlgh CModlum *Lowl 

mistic scenario, per capita income will 14 Thousnnds 
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grow 50 percent by the year 2000 and 

more than 200 percent by 2010 (com-
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pared to 1990). In the pessimistic sce-

nario, after the initial decline, income 
Figure 5.3: Projection of GDP/GNP per Capita 

growth will barely keep up with popula- Growth 

tion growth. The neutral scenario mediates between the other two: showing a decline 

of 2 percent between 1990 and 1995 and absolute growth of 19 percent, 19 percent, 

and 14 percent, respectively, for the other consecutive 5-year periods. 
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5.1.3 Network Development and Economic Viability 

Can the projected rate of network development be justified by the scenarios for 

economic growth? Plans to reach the penetration of 30 subscribers by the year 2000 

and 45 subscribers by the year 2010 were discussed in Chapter 2. If one were to 

compare the current penetration and GDP/GNP data on the countries in the interna

tional sample (see Table La in Appendix I) with these goals, the answer would tend 

toward the negative. No country with a GDP/GNP per capita of about $12 thousand 

(the optimistic scenario for the year 2010) has reached a penetration of 45 subscribers 

per 100 population. The country closest to achieving it is France, which, with a per 

capita GDP/GNP of $14,600 (1989), had a DEL penetration of 45.23 percent. The 

goal of reaching 30 percent by the year 2000 is also ambitious. The average DEL 

penetration for the four South-East Asian tigers was 30.84 percent and their per capita 

income was $7,725 in 1989. Even the optimistic scenario for economic growth 

foresees Poland's income per person to be no more than $6,112 in the year 2000. 

The projected network development goals exceed, therefore, even the optimistic 

scenario for economic development. 

Admittedly, the GDP/GNP per person and the DEL penetration relationship is 

only an approximation intended to show at what level of economic well-being a 

certain level of DEL density has been reached in a range of countries. Given 

sufficient resources, the best network can be installed in the poorest of countries and 

services could be offered at subsidized prices. This hypothetical network would be a 
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burden to the state treasury, but it would undoubtedly produce benefits to the popula-

tion at-large, and -- as some argue -- create a multiplier effect for economic growth in 

general. Turkey, for example, as a result of its campaign to improve the telecommu

nications infrastructure, has increased telephone penetration to 8.97 percent with a 

GDP/GNP per head of only $1,350 (1989). Persistent investment does produce 

above- average results, regardless of economic growth. Whether or not Poland will 

be persistent, and resolute, in its telecommunications plan remains to be seen. 

5.2 Market Segmentation 

A useful method of assessing telecommunication environments is market 

segmentation. The philosophy of dividing the market into parts is premised on the 

differences in subscriber needs and on the cost of providing telecommunication 

services. Public organizations need telecommunications to administer various public 

functions: e.g., defense of the country, provision of social services, or the implemen

tation of laws. Economic agents need telecommunications to develop, manufacture, 

and/or distribute their products for the purpose of making a profit on invested 

resources. Individuals, over and above participating in public and economic activi

ties, need telecommunications to satisfy their personal, private needs. Different needs 

often lead to different patterns of utilizing telecommunication services. 

In telecommunication practice there are two principal ways of viewing the 

market. In one view, all subscribers are divided into residential and professional 

(sometimes referred to as business) customers -- in short, households and places of 
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work. Although the assumption that people use telephones at home for personal 

reasons and at work for professional aims is certainly not always true, in general the 

subdivision of this sort is useful, for the two categories have different telecommu

nication usage patterns. For example, residential subscribers tend to use their services 

primarily in the evenings and on weekends, whereas professional subscribers use 

theirs during the day. The two general classifications can be further subdivided into 

types of residential and professional customers -- based on age, number of people in a 

household, profession and education -- and into types of professional service users -

based on sector of the economy or size of the organization. 

Another view of the telecommunication market divides all customers into urban 

and rural segments. The difference between the two market components lies in the 

cost of providing the service, the theoretical value to the subscriber of connection to 

the service, and usage patterns. Since it is much more expensive to install the 

necessary equipment in remote regions than in concentrated urban areas, government 

policy -- either through regulation of private providers or through directives to public 

companies -- mandates that rural subscribers have access to telecommunication 

services. 

Much higher penetration levels in cities than in the countryside is also a result 

of the greater utility that an urban connection provides. Since a larger spectrum of 

users could be reached with a local call in densely popUlated areas than in a village, 

the value of an urban connection is proportionally greater. By the same reasoning, 



rural subscribers use their lines less frequently and, proportionally, tend to make 

more long-distance calls. 

5.2.1 Residential Segment 
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Discussion of the residential segment is inextricably linked to two issues: the 

housing unit itself and the household -- the people residing within the unit. The 

importance of the first is self-evident: only into an existing house or apartment can a 

line be connected. One characteristic of a Communist economy, still true a year and 

half after that system disintegrated in Poland, was a chronic shortage of housing. 

Waiting periods for an apartment exceeded the waiting periods for telephone service 

and many families found themselves forced to live in a multi-generational setting: 

grandparents, parents and married children. 

The annual statistical book, published by the Central Statistical Office (GUS) 

[Gus90], indicates that in 1988 there were some 10.875 million housing units and 

11.967 million households in Poland. A household is defined as a group of related or 

non-related individuals who share a domestic budget. Of the housing units counted, 

80.4 percent were inhabited by a single household, 16.2 percent by two households, 

and the remainder by more than two households. Multiple-household housing units, 

particularly in low income areas, tend to be excellent markets for shared-line services, 

such as party-lines. For reasons that can only be attributed to bureaucratic obstacles 

on the part of service providers, this marketing opportunity had not been exploited. 



In 1989 there were only 8,404 party lines in the country as a whole [pptt91b], as 

contrasted with 2.131 million multi-household housing units. 
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In 1989, 75 percent of all DELs -- 2,346,655 to be exact -- were classified as 

residential, giving the household penetration rate of 0.20 DELs per household. This 

is lower than any of the averages, or the rdte of any country, in the international 

sample except for Hungary. The HPC, NIC, and HGC countries in the sample have 

penetration rates of about 1 DEL per household, and those with indicators greater 

than 1 usually have a high level of fax machine and value-added service utilization. 

The indicator for the number of people per household can be useful in assessing 

the amount of traffic that is likely to be generated by residential subscribers. In 

general, if this indicator is high and the DEL per household indicator is low, the 

network is likely to be overloaded, as a large number of people are trying to make 

calls over few lines. With 3.14 people and 0.2 DELs per household, this is certainly 

true in the case of the Polish network. In 1989, the call completion rate was 40 

percent for local calls (4 attempts in 10 ended in a connection) and 20 percent for 

international calls. Similar statistics for the OECD countries, for example, were in 

the 95 to 99 percent range [0ecd90]. 

One standard way to project the future, particularly short-term, demand for 

residential telecommunication services is to rely on data from the construction indus

try. In Poland, however, this industry has been in a state of perpetual slump and even 

the optimistic scenario of the CUP forecast (Table 5.b) does not see a rebound until 
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1992. A more interesting, and long-term, approach was taken by a group of Polish 

housing experts in the outlook for housing needs in the country until the year 2010 

[Suli91]. This housing forecast is based on two types of inputs: 1) a projection of 

new families, and, by extension, household formation based on marriage patterns 

within the relevant male and female population groups; and 2) a projection of new 

housing units needed to replace wornout housing units. Assuming that each household 

will require a housing unit, the number of new units needed between 1990 and 1995 

is estimated to be 1.267 million rising to 1.455 million between 1995-2000, and to 

3.132 million between 2000-2010 (see Table V.a in Appendix V). Adding these data 

results in total of 16.729 million housing units for the country as a whole in the year 

2010. If the assumption were to be made that each housing unit will require one 

DEL, the size of the network for residential services is the number of these units. 

5.2.2 Professional Segments 

One way to classify professional customers of telecommunication services is to 

categorize them into service, manufacturing and agricultural segments. Such classifi

cation, although imperfect, provides a quick overview of an economy's structure and 

potential for service marketing. The manufacturing segment includes all economic 

agents whose actions result in the creation of material goods, excluding primary 

agricultural products. In contrast to manufacturing, the service segment produces 

non-material products and includes commerce, government, finance, banking and 

similar sectors. Since the agricultural segment consists of those subscribers whose 
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principal economic activity is the production of primary food products, secondary 

food products resulting from food processing belong in the manufacturing segment. 

Patterns of telecommunication usage are different for each of the three seg-

ments, and for sectors that constitute these segments. Some are particularly tele-

communication intensive. Figure 5.4 portrays the relative intensity of various indus-

tries that has been the experience in the developed world [Tele91]. The structure of 

the Polish economy and, more 

generally, the post-Communist 

economies, in the early 1990s, 

has been concentrated on the 

less intensive sectors. For exam-

pIe, the finance and insurance 

sectors, as defined in the West, 

are only now being built, and 

have not reached a high level of 
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Figure 5.4: Range of Telecommunications Intensity (Source: 
[Tele91)) 

telecommunication intensity. Agriculture, at the least intensive extreme on the scale, 

employs some 25 percent of Poland's workers (see Table I.d in Appendix I), as com-

pared with 7 percent for the HPC, and 13 percent for NIC countries. 

A classification more reflective of the Polish condition is offered by the results 

of a recently conducted survey of the highest-paying subscribers in the Polish network 

[Jarm91]. Based on data provided by the billing offices of several regional networks, 
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the professional segment was partitioned into manufacturing, trade, government 

administration, hotels, education, and other services. The pie chart shown in 

Figure 5.5 portrays the partitioning and percentage representation of each sector in 

the survey sample. Services were, by far, the largest professional segment in the 

sample of the highest-paying telecommunications subscribers. If the segment is 

broadly defined (as above), 71 percent of the those polled performed one type of 

service or another. 

Even though services organizations 

have tended to pay the most in telecom-

munications bills, they still playa relati-

vely smaller role than in the developed 

world. In 1985 only 25 percent of 

Poland's GDP was derived from servic-

es, as compared with an average of 55 

percent for the developed economies 

Trade 
24.0% 

ManuftlCtUring 

Figure 5.5: Sectors of the Economy Represented in 
the Survey 

[Econ88]. Similarly, in the late 1980s, the number of service workers as a percent-

age of the labor force was also relatively smaller than in the developed world: 38 

percent for Poland, vs. 62 percent for HPC, 52 percent for NIC, and 54 percent 

for the HGC countries. (see Table I.d in Appendix I). 

There is anecdotal and observational evidence, supported by some statistics, that 

the role of the service sector in Poland's economy has been growing. The principal 
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change in the structure of the Polish economy between the years of 1990 and 1991 

has been the emergence of many private retail stores and service shops, as anyone 

who has been to Poland within this time period can attest. [Suli91] sees a rapid 

expansion in the number of small, family-run firms, by 310 percent between 1990 

and 2010. The increase bodes well for growth in professional demand for telecom-

munication services, provided the rest of the economy grows along with this sector.3 

The projected rapid expansion of the small, family-run businesses and the 

relative decline of large-scale manufacturing are likely to cause a problem that has not 

been adequately addressed in telecommunication theory and practice. Experience 

shows that the small, 1-5 employee firms do not want to be registered as professional 

subscribers because connection and usage fees for this segment tend to be higher than 

for residential subscribers. What is likely to emerge, therefore, is a mixed profes-

sional-residential subscriber category, which utilizes its connections both during the 

day -- for business purposes -- and at night and on weekends for personal reasons. 

Clearly, the traffic level stemming from one DEL, in this setting, is higher than 

would have been the case had the DEL been used either as residential or as profes-

sional. Service providers should address this complication in their planning of 

network growth. 

] [Port90] asserts that a link exists between the manufacturing and the service sectors. One can be 
replaced by the other in a developed economy. 
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5.2.3 Rural Segment 

One legacy of the Communist regime is the poor state of Poland's farming. The 

land reform instituted after World War II has fragmented the agricultural acreage of 

the country into small, inefficient parcels, the economic viability of which was further 

undercut by governmental policies of under-investment in small-scale, modem 

agricultural implements. Economic efficiency has also been hurt by migration of 

young people to the cities and a continued increase in the average age of agricultural 

workers. In the late 1980s, agriculture contributed 13 percent to Poland's Gross 

Domestic Product [Gus90] and employed 25 percent of its work force (see Table I.d 

in Appendix I). 

Not surprisingly, rural telephony is the sore spot of Poland's telecommunication 

network. In 1989 some 14.6 million citizens of the country were classified as living 

in rural areas -- 38 percent of the population [Gus90]. In that same year 11.3 

percent of all telephone subscribers were listed as rural (353,994 out of 3,121,369), 

giving a penetration for this segment of a mere 2.43 per 100 population [Cent90]. 

Out of a total of 51,717 villages, 5,558 villages (11 percent) had no telephone 

service at all. [Szcz91; Roze91]. 

Since 1988 a concerted effort has been under way to improve telephone penetra

tion in the countryside. The initiative began from below with the setting up of social 

committees for telephonization by various local organizations. The number of these 

committees grew and by early 1991 some 1,800 were registered. A national umbrel-
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la organization, called Polish Telephones [Telefony Polskie], has coordinated some 

activities of these committees. The Ministry of Posts and Telecommunications, in 

conjunction with the Ministry of Agriculture [Ministerstwo Rolnictwa (MR)] as well 

as the European Community (EC), through the PHARF program, have also taken 

part in these efforts. In 1990, the MR gave ~82 billion [$83.6 million], mainly from 

sale of EC food-aid, and MPT allocated ~p50 billion [$80 million] to the ongoing 

projects [Cern91]. 

The PHARE money has funded an experiment which may influence the provi-

sion of local telephony and other telecommunication services in the rural areas. Entre-

preneurs in three counties -- Krzeszowice, Opalenice and Sokol6w Podlaski -- have 

been granted interest-free loans to buy and install digital exchanges in their local net-

works. In contrast to the previous practice of having the party that installs the 

equipment transfer ownership to the PPTT, 5 the EC-sponsored networks are expected 

to become service providers, perhaps in competition with the PPTr -- a practice al-

lowed under the 1990 Act on Posts and Telecommunications. 

Between 1988 and 1990, rural telephone penetration increased from 2.23 

percent to 2.68 percent, and the number of telephone-less villages was reduced from 

4Polish-Hungarian Aid and Reconstruction of Economy. 

S The parties usually have been individuals who pool their resources to buy and install the necessary 
equipment. Once the equipment becomes operational, the PPTT usually gains ownership in exchange for 
free telephone service, commensurate with the invested funds. 
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7,372 in 1988 to 5,558 in 1989 and 4,155 in 1990 [Roze91]. Progress is clearly in 

evidence, but much more needs to be done. The MPT wants to bring telephones to 

all Polish villages by 1995 -- a goal that is perhaps more realistic than some other 

announced plans. 

Although the level of telecommunication services in the countryside is not likely 

to reach the level in urbanized areas, the future will undoubtedly bring an improve

ment over the current condition. One effect of economic transition has been the 

consolidation and modernization of Polish farming. Because Poland's agricultural 

products are among the very few that can compete on the world markets, more 

investment is likely. The focus of such investment is also likely to be more concen

trated as small, inefficient farms are aggregated into larger, more economically viable 

units. By bringing the outside world closer, telecommunication services can contrib

ute to more manageable population migration levels -- a goal that is in the interest of 

all. 

5.2.4 Urban Segment 

Densely populated geographical regions are attractive to telecommunication 

providers for reasons of low installation costs and proportionally larger usage reve

nues. In 1989, 62 percent of Poland's population, 24.415 million people, lived in 

822 areas classified as cities and towns [Gus90]. Of this number, 8.558 million, 38 

percent, resided in cities of at least 200 thousand but only Warsaw, with a population 

of 1.655 million had a million-plus population. Of all subscribers, 2.134 million 



(88.7 percent) were classified as urban 

and the DEL penetration for this seg-

ment was 11.83 per 100 population. 

Provision of local telephony and 

entertainment broadcasting services in 

urban areas is likely to emerge as an 

important entrepreneurial activity. As 

of April 1992 some 430 applications for 
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Figure 5.6: Urban Population Distribution: by Size of 
Cities and Towns (Source: [Gus90)). 

radio and television frequency allocation were pending. The new Act on Posts and 

Telecommunications allows unrestricted competition in local services, provided appro-

priate licenses are obtained by service providers. 

The top two local, urban networks in terms of population, numbers of broad-

cast-entertainment and telephone subscribers are clearly the Warsaw and the Katowice 

networks. In 1989, nearly 3.5 millon 

people lived in the urban areas of Kato-

wice, and there were 249 thousand 

telephone subscribers, giving an urban 

penetration of 7.1 -- well below the 

national average. The relative shortage 

of telecommunication services, com-
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bined with Katowice's industries and population concentration, provides ample 

opportunities for entrepreneurial activity. 
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The telecommunications network of the Warsaw Province is the largest and 

arguably the most important network in the country, but it is also one of the most 

neglected and obsolete. Located in the heart of Poland, the network is the pivotal 

point for many economic and state activities. In 1989, the urban population of the 

Warsaw Region was 2.1 million people and the number of telephone subscribers was 

436 thousand, giving a penetration ratio of 20.7 [Cent89]. The technical state of the 

network has been the source of constant complaints from subscribers, both residential 

and professional, and from visiting businessmen. In mid 1991 there were 143 

exchanges in the network with a theoretical maxium capacity of 493 thousand switch

ing units and an average of 3,500 units per exchange. Ninety-three percent of 

capacity, both for user end-lines and traffic transit, already was assigned, and 43 

percent of the exchanges were 20 years old or 0lder.6 

Modernization of the Warsaw network has become a priority of state and local 

governments and of the principal service provider, the PPTI. The current plans call 

for a three-stage approach. In the first stage, spanning the years 1991-1992, a 

network of eight transit exchanges, 390 km of fiber optic cable, and microwave radio 

equipment are to be installed, financed by a $120 million loan from the Spanish 

60wn derivations based on data from the PPTT. 
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government and Alcatel SESA. Three of the eight transit exchanges will double as 

local switches providing spare capacity of 130 thousand new numbers. Relying on 

the infrastructure of the transit exchanges, in stages two and three 259 thousand new 

numbers (1993-1994), and 196 thousand new numbers (1994-1995) are expected to be 

set up, bringing the total for the five-year period to 585 thousand numbers [Wier91]. 

Since 99.7 thousand numbers are planned to replace the existing numbers, the size of 

the Warsaw network is projected to increase to 921 thousand DELs, and penetration 

to rise to 38 subscribers per 100 population by 1995. 

Whether or not these plans are realistic may hinge on the question of financing. 

The modernization projects are estimated to cost ~5.5 trillion [$478 million at the 

exchange rate of +11,500/$1]. Of this, $120 million will come from the Spanish 

credits and the TP S.A. is planning to contribute +1.5 trillion from its resources. The 

remainder, some +2 trillion, the TP S.A. wants to extract from future subscribers by 

means of a pre-payment program [Swid91; Gw91] in which those wanting service 

would contribute the needed funds ahead of time in exchange for future services. 

Some analysts question the efficacy of these financing measures. The public is 

wary of yet another centrally-administered program that extracts resources in return 

for promises of future deliveries. Many people who have made similar car and 

apartment pre-payments have found that the dates of delivery are rarely met and that 

individuals are not in a good position to fight a government organization in an attempt 

to enforce contracts. Furthermore, it is not clear whether or not TP S.A. will be able 



to muster ~1.5 trillion from its own resources. In June 1991, the PPTT was ~1.5 

trillion behind in tax payments and its efficiency and profitability were not highly 

rated. 

5.3 Assessment of Potential Demand for Direct Excbange Lines 
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The principal indicator for assessing investment needs in different telecommu

nication environments is the indicator for the number of access lines to the central 

office switch, also called Direct Exchange Lines (DELs), that a network should be 

able to support. Estimates of the needed capacity in a telecommunications systems 

can be made both top-down and bottom-up. The macro economic indicators, com

bined with popUlation statistics and data on housing-starts, can be used to estimate the 

global, potential demand for access to the network, and then to project network 

usage. The bottom-up estimates assign the needed capacity to individual switches 

based on micro economic, regional data. The information thus assembled can be 

aggregated to project global network development plans. As Chapter 4 has made 

clear, there are some 6,300 switches in the Polish network, many with limited 

capacity, and making a bottom-up demand projection for each one can be difficult at 

best. Top-down assessments, however, are much more manageable. 

It seems fitting, at this point, to explain what is meant by the term potential 

demand. In classical economics, demand could be defined as: "alternative amounts 

of an item a person (or groups of persons) would buy during a given period at all 

conceivable prices of this item, all else being equal" [KohI82]. In general, the higher 
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the price, the lesser the amount, and vice-versa, the lower the price the larger the 

amount purchased. The degree to which consumers are willing to decrease or 

increase consumption, based on the changing price, or the price elasticity of demand, 

is directly proportional to the availability of substitutes. Price elasticity of demand 

for access to a monopoly telephone network is believed to be very low (close to zero) 

[fayISO] because most people aware of its benefits will want to be connected, and 

there are no real alternatives. In other words, demand for access to the network, in a 

market with a certain level of cultural and economic development, can potentially be 

universal, assuming that prices are not set above the level of affordability. Potential 

demand can then be defined to mean demand for a service with universal appeal at 

reasonable prices. 

5.3.1 Defmition of Indicators 

The size of a network, or the potential demand for DELs, in an underdeveloped 

telecommunication environment can be assessed using three indicators: the number of 

current subscribers, the waiting list, and unexpressed demand. The number of current 

subscribers is measured by the number of existing DELs, and the waiting list is the 

number of lines requested by customers, but not yet installed. Together, the number 

of current connections, L, and the connection requests, I, represent the extent of ex

pressed demand, L+ I. 

In telecommunication environments in which the number of requests is large and 

the waiting period is long, potential subscribers are discouraged from even filing an 
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application. This is particularly true if there is a lengthy bureaucratic procedure 

involved in asking for a connection and if the general perception is that bribes would 

be required to get service. Since both have been true in Poland, the total demand for 

access to the network must be measured by L+ 1+ U, where U stands for unexpressed 

demand. The degree of unexpressed demand is difficult to measure and there is no 

one, foolproof way to do so. Much depends on conditions within the telecommunica-

tion environment in question, on cultural and sometimes historical factors. Recent 

studies of unexpressed demand in Uruguay show that such demand, particularly in the 

rural areas, can be as high as 100-200 percent of the waiting list, or perhaps even 

higher.7 

5.3.2 Indicator Values for Current Potential Demand 

In 19898 there were some 3.21 million subscribers to telephone service in 

Poland, and the waiting list listed 2.349 million pending applications (see Table VI.c 

and in Appendix VI). Adding these indicators produces the total expressed demand: 

5.502 million Direct Exchange Lines. 

One possible way to measure unexpressed demand for residential telephone 

service is to base it on a market survey conducted in 1989 for the PPTT [Pptt89]. 

7 Relayed to the author by Omar DeLeon, a telecommunications consultant based in Montevideo, 
Uruguay, July 1991. 

U Own calculation based on data from [Cent90). 
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Although the survey focused on the issue of public perception of the PPTI, several 

questions dealt specifically with unsatisfied telephone demand. The sample of the 

survey consisted of 3,990 individuals chosen to represent the population of Poland 

based on age, sex, place of residence and the level of education. Of those polled, 

29.7 percent had telephone service and 19.7 percent had applied for this service. Of 

those who did not apply (50.2 percent), 24.5 percent did not do so for reasons 

clearly linked to the phenomenon of unexpressed demand. The ratio of unexpressed 

demand to the waiting list for residential service could then be estimated to be 124 

percent (24.5 divided by 19.7). 

Estimating unexpressed demand for the professional segment, based on available 

data, is by necessity more subjective. In Poland this segment has been getting prefer-

ential treatment in allocation of new 

DELs. Furthermore, telecommunication L: Current Unos 
U: Unoxpressod Domnnd 

services are much more critical to the I: Waiting Ust 

operation of an organization and there-

fore the imperative to apply is greater. 

This, however, does not mean that 

unexpressed demand does not occur. In 

conditions of low quality of telecom-
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often not filed for many of the same reasons that residential applications are not. 
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Based on a number of informal interviews with telecommunication managers and 

results of a market survey [Jarm91], the estimated professional unexpressed demand is 

assumed to be 50 percent of the waiting list. 

Summing all of the derived numbers: the total 1989 unexpressed demand (U) is 

estimated to be 2.747 million DELs, and the total potential demand, L+ I + U, to be 

8.249 million DELs. Tables VI.d and VI.e in Appendix VI subdivide these indicators 

by residential and professional segments. 

5.3.3 Estimate of Potential Demand Growth 

The exercise of projecting demand growth for any product is not an exact 

science, and there are no definitive answers to questions about future customer 

preferences. There are too many confounding variables that can interfere in the most 

elaborate of demand models. This is particularly true in underdeveloped environ

ments, in which knowledge about the customer base is limited and time-series 

forecasting is constrained by lack of reliable data. In such environments, in the short 

run, simple projection methods based on one or two inputs are often most effective. 

In the long run, though, serious forecasting must be a continuous process in which 

assumptions are tested against outcomes and projections are adjusted periodically to 

take new conditions into consideration. 

The forecast for growth of potential demand for DELs, contained in this 

section, is based on two sets of inputs. For residential demand, the study on the need 

for new housing units, discussed on page 160, was utilized, and for professional 
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demand, scenarios for economic growth, outlined in Table 5.b, were employed. 

Again, to arrive at specific numbers assumptions must be made. The projected totals 

for housing need were decremented by an estimated percentage of households not 

wanting telephone service. Based on survey responses from [Pptt89f, for the urban 

areas, these were assumed to be 18 percent of households up to the year 1995, 16 

percent for the years 1995-2000, and 10 percent between the years 2000 and 2010. 

The declining percentages indicate the phenomenon of bandwagon effect -- as more 

people are connected to the network a line become more valuable to potntial subscrib-

ers and more people want to be connected. For the rural areas, the percentages are 

higher, indicating a lower value of a connection: 28 percent for 1990-1995, 26 

percent for the years 1995-2000 and 20 percent for the period 2000-2010. 

The projection for the professional segment is based on the supposition that 

growth of the network will be linke<i to 

economic growth in general. If the 

medium growth scenario is assumed 
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925 percent of those polled expressed no interest in telephone service. 
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estimated to grow from the base 1.141 million DELs in 1990 to 3.401 million in the 

year 2010. The graph in Figure 5.9 presents growth totals for both the professional 

and the residential segments. 

5.4 Subscriber Market Trends 

o There is high, pent-up demand for basic telephony. The potential demand is 

estimated to be more than two and half times the size of the current network. 

According to the growth scenario detailed above, potential demand grows, on the 

average, each year between 1990 and 2010 by 3.5 percent for all DELs, 2.7 percent 

for residential services, and 5.6 percent for professional services. High potential de

mand is good news for network developers and their financial backers. For the 

foreseeable future, all new DEL capacity is likely to find subscribers. 

o Despite the high potential demand for DELs, in the early 1990s, Poland's 

telecommunication markets, particularly for value-added services, are not in the same 

category as those of the HPC, NIC, or even HGC countries. Had the current 

potential demand been satisfied, DEL penetration would have been 21 DELs per 100 

population, compared with 50 DELs for HPC, 31 DELs for the NIC, and 34 DELs 

for the HGC countries. Similarly, the household penetration (residential 

lines/households) would have reached 0.6 lines per household, still about 60 percent 

less than in the developed countries in the international sample. The estimated growth 

in DEL demand and the expected population growth increase the penetration to 28 

DELs by the year 2000 and 38 DELs by 2010 -- somewhat below the projected 
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network development goals, as outlined by the Ministry of Posts and Telecommunica-

tions. 

<:> The extent of current pent-up demand is greater for residential services than 

for professional services. The potential residential demand is three times the current 

number of residential subscribers (7.108 million vs. 2.247 milion) and potential 

professional demand is 1.5 times the size of the professional network (1.141 million 

vs. 775 thousand). If the MPT strategy of focusing on the professional segment is 

followed too strictly, opportunities might be missed, particularly since the residential 

segment is likely to consist of a substantial number of mixed residential-professional 

subscribers. 

o The issue of the mixed residential-professional customers emerges when one 

considers the demand growth trends for both categories. In 1990, 25 percent of 

subscribers were listed as professional and 75 percent as residential. This is compara

ble to the proportions in countries of the international sample. These proportions 

change to 17 percent professional and 83 percent residential in the year 2000, then 

reverse themselves by the year 2010 to 78 percent residential and 22 percent 

professional. Given the international ratios of about 25 percent to 75 percent and the 

rapid growth of small family-owned businesses, it seems likely that, in the near 

future, a substantial number of Poland's residential subscribers will actually be in the 

mixed segment. 
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The data derived in this chapter point to a conclusion that network development 

plans, as delineated by the MPT, might be too ambitious. The growth indicators for 

the GDP/GNP per capita, and household formation suggest that planned penetration 

targets might be 20-30 percent too high. In the near term, though, the potential 

demand for basic telecommunication services is sufficient to absorb any feasible 

supply. The issue of whether or not the network should continue to be expanded is 

not likely to arise until well into the 21 st century. 
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Chapter 6 

PRINCIPAL FINDINGS AND FUTURE RESEARCH 

Any answer to the lead question of this dissertation -- how is the telecommuni

cation environment in Poland being transformed? -- cannot be conclusive. The 

process that began in 1989 had not run its course by the end of 1991, and many 

issues still remain unresolved. The privatization and restructuring components of the 

Balcerowicz Plan were in the early stages of implementation. The legal framework 

was still being formulated, with the Copyright Act and the Act on Radio and Televi

sion awaiting legislative approval. Other acts, such as the 1990 Act on Posts and 

Telecommunications, were thought to be incomplete and in need of revisions. As the 

new constitution was being prepared, the executive, the legislative and the judicial 

branches of government were positioning themselves to exert greater weight in the 

future balance of power. In sum, an air of uncertainty persisted, despite the apparent 

consensus on the need to continue the general direction of reforms in place. 

However, in the early 1990s, many countries could not describe with certainty 

their telecommunication environments. In the US, the Federal Communications 
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Commission persisted in its campaign to introduce greater competition among 

different types of service providers. Telephone companies were allowed to enter the 

markets for some video services, and a bill pending in the Senate gradually included 

provisions to remove the restrictions on cable TV firms to offer telephony [Andr92]. 

In France, the postal services were separated from telecommunications and the rules 

for providing value-added services were liberalized. In Germany the tight, constitu

tionally-guaranteed monopoly of Bundespost was eased, as authorities licensed several 

providers of paging and cellular services, and the Kohl government announced its 

intention to privatize Telekom, Bundespost's telecommunication division. In Great 

Britain, cable TV companies, many of which are controlled by the Baby Bells, have 

been allowed to offer local telephone services. In Mexico, the telecommunication 

branch of the PIT, Telmex, was partially sold off to an investment group that 

included Southwestern Bell. The list can go on. 

Despite the general state of flux, some trends can be recognized in the environ

ment of Poland's telecommunications. The first part of this chapter identifies and 

discusses the principal agents of change: institutional pluralism, market competition, 

shortage allieviation and market restructuring. In the second part, the transformation 

of Poland's telecommunications is presented in the context of a framework defined by 

Cowhey and Aranson [Cowh89], and a model of post-CMEA telecommunications is 

proposed. Finally, a number of issues suitable for future research are discussed. 
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6.1 Agents of Change 

6.1.1 Institutional Pluralism 

The emergence of a new telecommunication regime (discussed in Chapter 2) 

has multiplied the number of actors affecting the shaping of the telecommunication 

environment. Although the government through the MPT still plays the dominant role 

in the formulation and execution of policy, other institutions have been agressive in 

asserting their roles. In contrast to the past when the legislative bodies rubber-

stamped the decisions of the executive organs, both houses of the Parliament, the 

Senate and the Sejm, have played active, if not activist, roles in drafting 

telecommunications-related legislation. Similarly, during the debate on the Act on 

Radio and Television (ART), Lech Walt:.sa, as President of the Republic, which was 

formerly a ceremonial post, has indicated a strong interest in having influence over 

the setting of broadcast standards. 

The debate on ART has contributed to political fragmentation that has character-

ized Polish politics since the Solidarity coalition disintegrated in mid-1990. 1 In the 

European political tradition, public television and radio have been perceived more as 

propaganda tools for the dominant political forces, than as ideologically neutral media 

that disseminate information. In contrast to Western Europe where the emergence of 

'The pro-Solidarity, anti-Communist coalition disintegrated into a multitude of political parties, often 
not larger than several dozen members. With the Communists splintering into several groups as well, 
representati yes from 29 political parties were elected to the Parliament in October 1991. 
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private broadcast and cable networks has lessened the political importance of public 

radio and TV, in the post-Communist Poland -- where airwaves were abused for so 

long -- the public's sensitivity to real or imagined programming biases has not dimin

ished. Parliament's failure to pass the Act on Radio and Television two years after it 

was first introduced is a reflection of this sensitivity. As the dominant political 

institutions in the country -- the President, both houses of the Parliament, and the 

government -- fought to have a voice in the shaping of broadcasting policy, the 

reform of public networks and the development of private networks have been 

delayed. 

The relative paralysis at the top on ART has not meant cessation of activity at 

the bottom. Over 400 applications for radio and television licenses were pending in 

April 1992 [KisI92] and a number of station owners have started to broadcast without 

proper permits. Following the success of social' committees for satellite television, 

some two thousand social committees for telephonization, often in rural areas, have 

been created to lobby for and take part in infrastructure improvement projects. 

Umbrella organizations such as Polish Telephones or the Private Radio and Television 

Industry Association have coordinated the local efforts. The telecommunication 

regime can no longer be described as centralized and immune to pressures from 

below. 

The inability of Parliament to pass ART and the apparent turmoil in the top 

political echelons have raised questions about economic development and democracy. 
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Would greater progress have been made on the various infrastructure improvement 

projects if the decision-making process were more streamlined? Examples of South 

Korea and Taiwan where movement toward democracy came only after both countries 

were well on the way to prospering economies support such an assertion. Similarly, 

authoritarian rule in Singapore has not kept down the standard of living in that 

country. Others, in opposition, point to the numerous dictatorships in the Third 

World where sincere effort at economic development have not produced visible 

results. In the end, excluding anomalies such as SCPE, a country's economic 

development may have more to do with culture and the right people in the right places 

at the right time, than with the brand of political leadership. Such musings notwith

standing, a dictatorship of any kind was difficult to envision in Poland in the early 

1990s because no single political force strong enough to assume power had emerged. 

6.1.2 Market Competition 

A central component of the Balcerowicz Plan, APT, and the proposed ART was 

the introduction of competition in the economy in general and telecommunication 

markets in particular. Laws on joint ventures with foreign capital and a liberal policy 

on import tariffs were designed to encourage competition between state monopolies 

and new foreign and domestic market entrants. Both APT and ART devoted much 

space to licensing issues, an indication of the value placed on introducing competitors 

to the TP S.A. and PRiTV. Idealizing competition in the early stages of 
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transformation, the reformers perceived it as critical in the campaign to force domes-

tic monopolies to adapt to new market realities or to go bankrupt. 

The introduction of competition in markets for telecommunication equipment has 

multiplied the number of options available to networks builders. TP S.A. -- which in 

the past had to buy equipment one to two generations behind global trends from 

mostly CMEA suppliers -- can now select its gear from a wide variety of top brands. 

Similarly, telecommunication managers and subscribers in setting up their private 

networks are now limited much more by resource constraints than by problems of 

access to the latest technology. For all intents and purposes, the chronic shortages so 

characteristic of an SCPE have been eliminated. 

As expected, the competition resulting from the opening of Poland's economy to 

imports has hurt domestic manufacturers. Although in the two years from 1989 to 

1991 there were no major bankruptcies among the former Telekom Association 

enterprises, most firms have drastically cut costs by reducing employment and 

refusing to honor debts. Responding to market pressures, many have tried to form 

joint ventures with established foreign firms, for the purpose of transfering technolo

gy. Those who succeeded in finding a partner stood a much better chance in securing 

TP S.A. contracts than those who did not. As unemployment rose and standards of 

living continued to decline, calls for government support for domestic producers 

became more and more widespread. 
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As the initial fascination with the touted "invisible hand" faded, a much more 

cautious approach to market benefits emerged. Following a series of equipment 

purchases in which favorable financing was the most important consideration, the 

issue of how domestic manufacturers would be affected began to play a greater role. 

In an attempt to protect domestic suppliers, the MPT Minister issued a decree that all 

equipment installed in the TP S.A. network must have at least 50 percent domestic 

content. In a similar trend toward protection of domestic providers, the MPT has not 

allowed any real competitors to TP S.A. to emerge, even though APT permits compe

tition for all but international services. 

Given current trends, the degree of competition in service markets in the future 

might depend on the decisions made by the judicial branch. Thus far the courts have 

played virtually no part in the shaping of the telecommunication environment. Since 

APT is very explicit in outlining when a license can be denied, legal action may 

eventually force access to markets. A recent debacle between the Anti-Monopoly 

Administration and the TP S.A. Lublin might be a precursor to a more activist role 

for the courts. After being fined for connecting subscribers not on the waiting list, 

the Lublin ROC appealed the decision to the Anti-Monopoly Court [Rzec92i]. 

The issue of the waiting list is another indication that strict market competition 

is no longer thought to be the best policy in all cases. When PPIT was turned into a 

joint-stock company, the management of TP S.A. argued that the waiting list for tele

phone service -- compiled under a Communist economy and 2.349 million applica-
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tions long by 1989 -- should no longer be honored. Instead, the argument was that 

new connections should be auctioned off to the highest bidders, maximizing the utility 

of new lines and generating additional revenue in the process. Public outcry against 

such plans, however, prevented any concrete action, and the Office of Citizens Rights 

ruled that measures of this type should not be implemented. The decision of the Anti

Monopoly Administration, mentioned above, seems to have sided with the public 

opinion. 

There is no question that competition will have a role in the emerging telecom

munication environment, both in the equipment and service markets. Its extent, 

however, will be limited by what is politically feasible and by perceptions of the 

public good. Even though the government has tried to extricate itself from micro

managing the economy, most Poles still believe that ultimately the political leadership 

is responsible not only for the condition of the economy as a whole but also for the 

economic well-being of each firm, and by extension each citizen. 2 The building of a 

capitalist sytem and markets will depend, at least in part, on the degree to which the 

philosophy of self-reliance and individual initiative takes root in the public psyche. 

6.1.3 Shortage Alleviation 

The most visible change of the preceding two years has been the alleviation of 

shortages for virtually all products, including telecommunication equipment and 

2Many strikes have not been protests against the management, but rather against goverment ministries. 
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services. The rapid increase in the number of intemationallines has removed the 

bottleneck of communication with the outside world. An application for telephone 

service in Warsaw is now likely to be filled within two years, and other major urban 

areas are not too far behind. The issue is no longer whether or not something is 

available, but how much it costs. Although there is still a sizable waiting list for 

installation of telephone services, particularly in the rural areas, the expensive option 

of becoming a subscriber to cellular telephony is now available in Warsaw and is 

planned to be extended to all major cities throughout Poland by the end of 1993. 

Goodman argues that all technologies with universal appeal go through five 

evolutionary stages: 

1) an experimental rarity, often an entrepreneurial or laboratory 
discovery; 

2) an exotic tool or toy used by a small group of experts; 
3) products that are well known and manufactured in modest quantity, 

but direct use is limited to a small fraction of industrial or other 
institutional environments; 

4) widespread production and availability, with direct use requiring 
little or modest training in a broad domain by a sizeable minority 
of the population. 

5) the technology has become part of the fabric and infrastructure of 
daily life, and its absence is often more noticeable than its pres
ence. [Good87b] 

With the exception of terrestrial radio and television, most telecomunication services 

in Poland, at the end of 1991, were between stages two and four. The new informa-

tion services were in stage two, and paging was arguably approaching stage three. 

Telephone services had not yet reached stage four, but were already past stage three. 
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Associated with stages four and five is technology user culture. For the tele-

phone to become part of life's daily fabric, it must be used not only for occasional 

calls across town, but also for communicating long-distance with friends, for dealing 

with various bureaucracies, for mail-order shopping, or for accessing information 

services. TP S.A. claims that in the Warsaw network more than half the subscribers 

do not generate enough traffic to pay the costs of installation and maintenance. To 

such subscribers, the telephone is more a passive device to be used in emergencies 

than an active communication tool. 

The extent to which technology can support growth and development is linked to 

the scale and the type of economic activity. Turski has argued that: 

In my country [poland], there are banks which do not know how to 
cash a check. Experts from abroad come and recommend that a 
computerized system be installed. How would this improve the situa
tion? Not an iota. The banks still would not know how to cash a check, 
or what a discount is ... Instantaneous retrieval of information has to 
become indispensable. Another example: What use is a word processor 
to somebody who never answers a letter? The most advanced desktop 
publishing technology will not make people who are not accustomed to 
answering letters, start answering letters! When answering letters 
becomes a necessity, a matter of life or death for a business, then, yes, 
send in the word processors. But not before ... What needs to change, 
first and above all, is the business practice. 11 [Cher92] 

The benefits of alleviated shortages for telcommunication services are no different. 

They will not be fully realized until communication patterns used to support economic 

activity are transformed. 
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6.1.4 Market Restructuring 

Yet another agent of change has been the restructuring of subscriber markets. 

Even though privatization has not taken place as quickly as planned, progress has 

been made. By the end of 1991, most small retail shops were privately owned, and 

the process of breaking up large state enterprises into smaller saleable units was 

slowly edging forward. Waiting, perhaps, for the results of the privatization cam

paign in the Czech and Slovak republics, the Polish government has not launched a 

mass privatization scheme (outlined in Chapter 2). Even though the political dangers 

of worker displacement and unemployment have been apparent, the issue was never 

whether to privatize, but what the sale price should be, who should be the buyer, and 

how quickly. 

Although the final results of privatization are still years away, one likely 

outcome is the reduction in average enteprises's size both in terms of capital and 

labor. Similarly, the businesses being created are more likely to be small, family-run 

operations, often in the service sector, than large manufacturing firms. Because the 

range of telecommunication services needed is related to how big the enterprise is and 

in which sector it is active in, a provision matrix is likely to evolve. For example, 

instead of large PBXes, smaller customer premises switches or key telephone systems 

might be in greater demand and because of lower start-up costs the attraction of 

Centrex services might be greater. Furthermore, the emergence of the mixed residen-
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tial-professional market segment (discussed in Chapter 5) is likely to increase traffic 

volume per subscriber. 

If the experiences of the more advanced countries are considered, private 

networks' development patterns are likely to carry over to the public networks. In 

Germany and the US, the rapid growth in private facilities has pushed the process of 

liberalization of data-carrier services. Because private networks reduce traffic on 

public networks, in general, public operators try to discourage enterprises from 

installing their own facilities by lowering tariffs. At the end of 1991, tariffs for most 

TP S.A. services were fairly high. As the experience of US long-distance operators 

shows, a price reduction can lead to greater profits in the long-run due to a greater 

traffic volume. 

6.2 rnOl~~ling Telecommunication Environments 

To aid policy-makers in deciding which options to pursue, Aronson and Cowhey 

have developed a series of models for equipment and service provision. This section 

outlines these models and maps them on the environment of Poland's telecommunica

tions. 

6.2.1 Equipment Provision Models 

Telecomunication equipment used within environments with defined 

boundaries, such as those of countries, is subject to a variety of constraints. The 

entities operating private and public networks establish technical specifications for all 

connected devices, and if the two types of networks interconnect, again, predefined 
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rules have to be followed. Similarly, any device which emits electro-magnetic signals 

into public airwaves must be certified by a spectrum-management organization. 

Whether an environment is competitive or monopolistic depends on the extent to 

which operators are restricted in their decisions to install equipment. 

In discussing markets for terminal equipment in Europe, Aronson and Cowhey 

formulated a framework consisting of four models: monopoly, goverment monopoly, 

partly liberalized and liberalized [Aron88]. In the two monopoly models only the 

equipment of either privately- or state-run firms is allowed to be connected to public 

networks. Insofar as the equipment in private networks interfaces with the public 

networks, it too is subject to central control. The liberalized models portray the 

range of environments in which competition is permitted. 

The transformation of Poland's telecommunication environment has clearly 

shifted the equipment provision from the monopoly to a variant of the liberalized 

model. In the range and types of equipment certified, the MPT has not favored any 

particular type or brand of customer premises equipment. In fact there is evidence to 

suggest that the policy has been so liberal that some network builders have not 

bothered to make sure that equipment being installed has proper certification.3 

Similarly, the policy on central office switching has permitted most of the major 

equipment brands -- including Northern Telecom, Siemens, AT&T, the Spanish and 

30n several occasions the MPT has announced its intention to "get tough" with violators of the 
certification requirement. 
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French Alcatels, Samsung and Italtel -- as long as SO percent of the manufacturing 

value is added in Poland. In the new environment, from the standpoint of technology 

type, the public and private network builders have been given almost complete 

latitude. 

6.2.2 Service Provision Models 

Aronson and Cowhey in their 1989 study [Cowh89] reviewed telecommunication 

environments in different countries and proposed a five-model classification frame

work: scarcity, cash cow, monopoly modernization, boutique, and full competition. 

The principal characteristic of the scarcity model (SM) is perpetual shortage of 

of telecommunication services, especially for the residential and rural market seg

ments. Networks are developed primarily for the professional classes -- the govern

ment bureacracy and main commercial interests. The connection fees and service 

tariffs are low for political reasons, and consequently the operating company does not 

generate enough revenue to pay for network expansion, modernization, or even 

proper maintanance. As improving telecommunication infrastructure is a relatively 

low priority for the government, the quality and quantity of services does not keep 

pace with demand. Many developing countries, including China and Egypt, are good 

examples of the scarcity model. 

If the tariffs for telecommunication services are sufficient to make a profit but 

the operating company is not allowed to keep the generated funds, the cash cow 

model (CCM) results. The government treats the telecommunication company as 
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another source of revenue for the state budget or as a channel for subsidizing other 

public service providers, such as the post office or state publishing houses. Mexico 

before the recent changes was a good example of a cash cow model. 

As in the scarcity and cash cow models, in the monopoly modernization model 

(MMM) the state PIT is the only provider of services, but in contrast sufficient 

revenue is generated and reinvested in the infrastructure. The advantage of MMM is 

the ability to focus all available resources on a set of clearly defined goals. If there is 

no need for markets to mediate among the different service types, a reasonable argu-

ment could be made in favor of monopoly modernization. The past environments of 

Japan and the United States -- in the days when the goal was to bring a telephone to 

every household -- are examples of the MMM, as are the more recent cases of Spain, 

HongKong and Singapore. 

The boutique model (BM) tries to avoid the one big flaw of monopoly modern-

ization: letting bureaucrats decide which services should be implemented can lead to 

large losses for the public purse.4 To avoid such losses BM divides services into 

those that should be provided by a monopoly and those that should be competitive. 

The monopoly provides the infrastructure or the means to access the point where 

services are available. Once that point is accessed, consumers can decide which of 

the competively provided services should be available. A good analogy to this 

4Although it is still too early to say, some argue that Bundespost has erred in its campaign to introduce 
ISDN. The project thus far has been a financial flop. 
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arrangement is the system of roads and products in a store (boutique). With limited 

resources, one road is sufficient for transport to a vending place where consumers can 

pick and choose among the wares offered. The environment of French telecommuni-

cations is a classic example of BM, but many countries in Europe have taken steps to 

move in the same direction by allowing competition in a variety of new services. S 

While the Baby Bells in the United States -- with their monopoly for local 

telephony --have favored the boutique model, the environment of U.S. telecommuni-

cations has been evolving toward the full competition model (FCM). Theoretically, 

in the FCM competition exists for all services, including for access to the boutique. 

The availability of the infrastructure installed by cable TV companies and the 

emergence of new mobile technologies has eroded the validity of arguments pointing 

to efficiency gains from natural monopolies. With a full competition model in place, 

cable TV and telephone companies are allowed to compete in the same markets and 

providers of new microwave-based services such as mobile personal communication 

networks (PCNs) or interactive television services are permitted to find their market 

niches. Great Britain, the US, Japan and New Zeland have progressed the furthest 

toward an FCM environment. 

s-rhe terminology to describe the new services has not yet been established. Some refer to them as 
VANs or Value-Added Networks, others call them enhanced services (as contrasted with basic services). 
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6.2.3 Toward a Post-CMEA Development Model 

Telecommunication environments within an SCPE most closely followed the 

scarcity model, although elements of the cash cow were present also. In the early 

days of Communism, new connections were allocated to the state bureacracy first and 

the wireless networks covered the main urban areas. As the Communist authorities 

tried to gain legitimacy in the eyes of the population, residential services improved 

somewhat. In 1989, the ratio between residential and professional DELs in Poland 

was 3: 1 -- an indicator not too far removed from other countries in the international 

sample. Similarly, two television channels covered most of the country -- a mark of 

modernity in the 1960s. Compared to world trends, in Poland the scarcity model 

became established in the latter half of 1970s and the 1980s, when authorities were 

more preoccupied with political and economic crises than with long-term issues of 

infrastructure development. Because of organizational linkage between the postal and 

telecommunication divisions of the PPlT, resources were routinely siphoned off from 

the latter to subsidize the former. 

On paper the transformation of 1989-1991 began the process of moving 

Poland's telecommunications from the scarcity model to a version of the boutique 

model. The 1990 Act on Posts and Telecommunications eliminated the PIT's 

monopoly for all except international services, and the postal and telecommunication 

divisions of the PPTT were separated -- removing, at least in organizational terms, 
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cross-subsidization. The MPT licensed TESA and Telbank, providers of services that 

could compete with TP S.A. 

However, in practical terms, by the end of 1991, no real competition had 

emerged. TESA's subscriber base for data-messaging and database-access services 

remained marginal, and Telbank, troubled by its own organizational problems, had 

yet to start operation. Since the other licensed service providers -- Centertel and 

Polpager -- were joint ventures with TP S.A. they hardly could be called competitors. 

Furthermore, despite the existence of a legal basis for the entry of new providers of 

local and long-distance services, none had materialized, at least in part because MPT 

felt that TP S.A. should be allowed to recoup on its infrastructure projects. At least 

for telephony, Poland's telecommunications resembled more the monopoly moderniza

tion than boutique model. 

Poland and other CMEA countries are entering the new era in telecommunica

tions with a mark of distinct past. Forty-five plus years of an SCPE have left an 

indelible mark on the people and the economy. When compared to the employment 

structure in the developed and even the developing world, the service sector has 

relatively few and the agriculture sector relatively many workers. Since telecommu!1i

cation intensity is inversely related to such an employment structure, one might 

predict that demand for telecommunication services in the former Soviet Bloc might 

not be as high as in countries with reversed ratios. 
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The negative impact of employment composition might be mitigated by high 

levels of literacy. One positive characteristic of an SCPE was the emphasis placed on 

primary and secondary education. Over 95 percent of the work force in Poland, and 

in most other post-CMEA countries, is considered literate in the basic skills of 

reading and writing -- an indicator that compares favorably even with the advanced 

developed countries. In different international testing programs and competitions, the 

students from East-Central Europe have scored near the top. Those who travel in the 

region have been impressed by the genuine curiosity in the outside world expressed 

by people of different social status and occupation. As is the case in the markets with 

information content, the tendency to use telecommunication services increases with 

the level of education. 

The post-CMEA telecommunication environments are likely to include a mixture 

of competitive and monopolized markets. In Poland, even though, at the end of 

1991, the Act on Radio and Television was not yet passed, radio and television were 

by far the most competitive. In addition to programming offered by PRiTV, Moscow 

I, the Italian RAI and foreign-based stations broadcasting in Polish -- such as Radio 

Free Europe, Voice of America, and Deutsche Welle -- several private radio and 

television stations began broadcasting, sometimes without proper licensing. If 

programs in foreign languages are taken into consideration, then more than 15 

channels were available through the German and French satellite networks. 
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The least competitive were clearly the basic services, such as telephony -- an 

indication of the continuing role the state-controlled monopolies are likely to play in 

developing the infrastructure. The process of private capital accumulation is only 

now beginning in East-Central Europe and the government, with its ability to secure 

foreign loans, is the only institution capable of large-scale investment in building 

public networks. The selling of PTTs in the region is likely to be hampered by 

competition for international capital from other privatization programs. Given a 

choice between buying shares in the Bundespost Telekom and the TP S.A., the 

international investor is likely to choose the former. The extent to which progress is 

made in improving the existing infrastructure will determine any future policy changes 

on the dominant role of the PTTs. 

6.3 Future Research 

One reason case studies are conducted, particularly on contemporary events, is 

to bring out trends and issues for future research. This dissertation has identified a 

number of such topics, suitable for continued observation and study. Of particular 

interest to the author are the issues of network development, facility fragmentation, 

and service penetration. 

6.3.1 Network Development 

MIS literature suggests that growth of systems approximates the "S" curve 

[Nola73; Nola79]. When artificially induced shortages are not a factor, the develop

ment of telecommunication networks can be viewed as having three phases: the 
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starting phase, the rapid growth phase and the saturation phase. During the starting 

phase -- stages two and three in the Goodman framework -- the technology is 

relatively unknown, and its accep-

tance limited. If the network has 

universal appeal, as is certainly the 

case with telephony, the phase of 

rapid growth is entered. It can be 

argued that the development of the 

Polish network never left the start-

ing phase, not because demand 

RnpId Growth Saturation 

l1me 

Figure 6.1: Three Phases of Network Growth. 

could not sustain continued growth, but because supply was thwarted by the rules of 

an SCPE. Since telephony is no longer an unknown technology and since in Poland a 

market economy is in the process of replacing the SCPE, one would expect the rapid 

growth phase to ensue. Plotting the progress of Poland's networks over the long run 

could provide additional data on how large systems develop. 

6.3.2 Facility Fragmentation 

Literature suggests that liberalization of telecommunication markets is likely to 

lead toward greater fragmentation of facility infrastructure [Bar89b]. As the number 

of operators increases and as private networks grow, the underlying technologies 

become more diverse, making it more difficult to provide universal services. To 
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counteract such fragmenation, the French government, for example, has maintained a 

monopoly on public facility provision. 

In Poland, network fragmenation is likely to be caused by another source as 

well. As of late 1991, the switching systems of six different equipment providers -

AT&T, Siemens, Alcatel CIT, Alcatel SESA, I tal tel , and Sam sung -- were slated to 

be installed in the regional networks around the country. According to the available 

data, in no other network of comparable size have so many systems been installed. 

The extent to which system diversity impedes maintenance tasks and introduction of 

new services in Poland could be instructive not only to reformers in countries contem

plating infrastructure modernization, but also to network builders in developed 

countries who are contemplating the marriage of different technologies in one net

work. 

6.3.3 Service Penetration 

In observing contemporary events, as contrasted with writing history, there is 

the danger of freezing the object of study too soon and of making conclusions on 

issues that have not yet played themselves out. The activity of forecasting -- neces

sarily based on past trends projected into the future -- is particularly riddled with such 

dangers. The issue is to decide to what extent the new environment is a continuation 

of what had transpired before and to what extent is it a departure from the past 

trends. For example, past projections of DEL penetration were based on forecasts 



which assumed one or at most two lines per household. As new services become 

more widespread this assumption may prove to be false. 
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In telecommunication environments in which the traditional services have not 

yet saturated the market, the new services might play a greater role than experience 

from other countries would indicate. For example, in Hungary the average subscriber 

to cellular telephony uses the service more than four times as much as the average 

subscriber in the United States [Rami92]. Studying such differences can contribute to 

a better understanding of technology application in economically underdeveloped 

regions. 

As Poland's economy transits from Communism to capitalism, new insights on 

the process of economic development can be gained. By the end of 1991 sufficient 

resources were committed to the telecommunication infrastructure to ensure a marked 

improvement in the quality and quantity of services offered. Continued study of 

progress made on penetration for both the traditional and new services can contribute 

to better understanding of telecommunication systems, economic development, and 

possible linkages between the two. 



Appendix I. 

INTERNATIONAL SAMPLE COMPARISONS 

This appendix includes the data of the international sample, elaborated on in 

chapter 1. 
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Table La: International Sample: GDP/GNP per Capita and DEL Penetration 
tJ1Z ,-, ".;. -- ···i'~f,.tt-i·';-··;-~- tI't y,,,l_,-",,_. ,4 >" !.', .,/, '''''- ;Z';>'<' ,:<',-.: ' ",~_6 " > ,"" "';':d- -lif-. ;-,; :.-:,~, t .-"<.J 

Total DELs Population DEL GDP/GNP 
Penetration p. Bead 

Poland 3,152,825 38,038,400 8.29 $4,545 

Highest Penetration (HPC) 50.04 $17,447 
Sweden 5,600,000 8,400,000 66.67 $15,000 
Switzerland 3,632,765 6,715,000 54.10 $17,800 
Canada 13,936,486 26,094,200 53.41 $19,600 
Iceland 128,661 251,743 51.11 $16,200 
Finland 2,470,038 4,954,591 49.85 $15,000 
USA 121,481,163 247,847,000 49.01 $21,082 

Newly Industrialized (NIC) 30.84 $7,725 
South Korea 10,326,321 41,975,000 24.60 $4,600 
Taiwan 5,294,251 19,903,812 26.60 $6,000 
HongKong 2,153,776 5,736,100 37.55 $10,000 
Singapore 924,022 2,670,000 34.61 $10,300 

High DEL Growth OECD (HOC) 33.76 $10,109 
France 25,827,282 57,100,100 45.23 $14,600 
Turkey 4,920,757 54,845,000 8.97 $1,350 
Australia 7,267,618 15,606,156 46.57 $14,300 
Norway 2,016,213 4,221,538 47.76 $17,900 
Portugal 1,849,247 10,370,900 17.83 $6,900 
Greece 3,618,065 9,995,000 36.20 $5,605 

Former European-CMEA (CMEA) 13.89 $6,505 
Bulgaria 2,180,000 9,000,000 24.22 $5,710 
Czecho-Slovakia 2,006,980 15,624,021 12.85 $7,878 
e. Germany 3,944,609 16,661,423 23.68 $9,679 
Hungary 742,319 10,590,000 7.01 $6,108 
Romania 2,300,000 23,300,000 9.87 $3,445 
USSR 32,200,000 286,700,000 11.23 $9,211 
Poland 3,152,825 38,038,400 8.29 $4,545 
Yugoslavia 3,304,735 23,641,000 13.98 $5,464 

Structurally Similar (SSC) 
Spain 10,972,000 39,100,000 28.06 $10,100 
Argentina 3,276,815 32,000,000 10.24 $2,217 

Underdeveloped Newly Reformed (NRC) 
Chile 613,087 12,749,500 4,8 $1,970 
Mexico 4,261,673 83,051,9000 5.1 $2,165 
Malayisia 1,247,687 16,900,000 7.3 $2,270 

.,~ "": .. 
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Table I. b: International Sample: Households 
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Residential Households DELs per Popul 
DEls (HB) HH perHH 

Poland 2,346,655 11,967,000 0.21 3.44 

Highest Penetration (HPC) 1.04 2.61 
Sweden 4,400,000 3,700,000 1.19 2.27 
Switzerland 2,751,348 2,459,287 1.12 2.73 
Canada 10,208,088 9,244,000 1.10 2.82 
Iceland 90,017 90,000 1.00 2.80 
Finland 1,985,911 2,143,000 0.93 2.31 
USA 84,430,826 91,061,000 0.93 2.72 

Newly Industrialized (NIC) 0.90 4.01 
South Korea 8,457,038 10,597,000 0.80 3.96 
Taiwan 3,931,034 4,807,714 0.82 4.14 
HongKong 1,486,026 1,557,300 0.95 3.68 
Singapore 648,265 630,000 1.03 4.24 

High Growth DECD (HGC) 0.77 3.29 
France 21,578,112 21,006,000 1.03 2.72 
Turkey 3,152,784 10,540,000 0.30 5.20 
Australia 5,192,514 5,187,423 1.00 3.01 
Norway 1,635,149 1,657,001 0.99 2.55 
Portugal 1,849,247 3,229,000 0.57 3.21 
Greece 2,507,319 3,307,663 0.76 3.02 

Former European-CMEA (CMEA) 0.26 3.05 
Bulgaria 
Czecho-Slovakia 1,368,231 5,849,121 0.23 2.67 
e. Germany 6,509,932 2.56 
Hungary 593,074 3,831,000 0.15 2.76 
Romania 
USSR 
Poland 2,346,655 11,067,000 0.21 3.43 
Yugoslavia 2,742,565 6,195,826 0.44 3.82 

Structurally Similar (SSC) 
Spain 8,066,000 11,812,000 0.68 3.31 
Argentina 2,483,803 10,331,015 0.24 3.30 

Underdeveloped Newly Refored (UNR) 
Chile 2,729,190 5.10 
Malaysia 884,138 3,100,000 0.28 6.00 
Mexico 2,985,378 14,639,723 0.20 6.00 

.,' .... -.... :' - :' 



Table I.e: International Sample: Radio and Television 

Poland 

Highest Penetration (HPC) 
Sweden 
Switzerland 
Canada 
Iceland 
Finland 
USA 

Newly Industrialized (NIC) 
South Korea 
Taiwan 
HongKong 
Singapore 

Radio Sets TV Sets 
Household Household 

11,120,000 10,055,000 

495,000,000 150,000,000 

8,000,000 
2,500,000 

1.63 

6,000,000 
1,312,000 

High DEL Growth OECD (HGC) 
France 
Turkey 
Australia 
Norway 
Portugal 
Greece 

Former European-CMEA (CMEA) 1.03 
Bulgaria(1990) 2,100,000 2,100,000 
Czecho-Slovakia 4,208,538 4,360,000 
e. Germany 6,700,000 6,181,860 
Hungary 5,500,000 3,500,000 
Romania( 1990) 3,225,000 3,910,000 
USSR (1990) 162,000,000 85,000,000 
Poland 9,290,000 9,691,075 
Yugoslavia 

Structurally Similar (SSC) 
Spain 
Argentina 

Underdeveloped Newly Reformed (UNR) 
Chile 
Mexico 
Malaysia 

---'--

Radios p. 

0.93 

5.44 

1.05 

1.66 
1.61 

0.86 

0.72 
1.03 
1.44 

0.93 

TVs p. 

0.84 

1.65 

1.25 
0.84 

0.75 
0.95 
0.91 

0.84 
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Table I.d: International Comparisons: Subdivision of Labor Force into Services, 
Manufacturing and Agriculture. 
(: <' I. ,·1, ~', ' ""'2""}"-'; T """'{'. ;. , ... {.~, ,<;; -1- '<,I.n, :b ," ; ;.- . "J.:h:,>-"(-- .:(.-"; <>e: . ··,t< *t: - ';';:;:1 

Labor Force % Service % Manura- % Agri-
cturing culture 

Poland 17,558,000 38.00% 37.00% 25.00% 

Highest Penetration (HPC) 61.87% 31.45% 6.68% 
Sweden 4,531,000 62.80% 32.20% 5.00% 
Switzerland 3,220,000 54.00% 39.00% 7.00% 
Canada 13,380,000 75.00% 21.00% 4.00% 
Iceland 134,429 55.40% 33.80% 10.80% 
Finland 2,556,000 54.00% 35.70% 10.30% 
USA 125,557,000 70.00% 27.00% 3.00% 

Newly Industrialized (NIC) 52.35% 34.93% 12.73% 
South Korea 16,900,000 52.00% 21.00% 27.00% 
Taiwan 7,880,000 39.00% 41.00% 20.00% 
HongKong 2,640,000 56.70% 43.30% 0.00% 
Singapore 1,280,000 61.70% 34.40% 3.90% 

High DEL Growth OECD (HGC) 54.38% 25.13% 20.48% 
France 24,170,000 61.50% 31.20% 7.30% 
Turkey 18,800,000 30.00% 14.00% 56.00% 
Australia 7,700,000 77.70% 16.20% 6.10% 
Norway 2,164,000 69.10% 24.40% 6.50% 
Portugal 4,605,700 45.00% 35.00% 20.00% 
Greece 3,860,000 43.00% 30.00% 27.00% 

Former European-CMEA (CMEA) 37.86% 42.91 % 19.23% 
Bulgaria 4,300,000 36.00% 44.00% 20.00% 
Czecho-Slovakia 8,200,000 41.00% 47.00% 12.00% 
e. Germany 8,960,000 37.80% 51.40% 10.80% 
Hungary 4,860,000 43.20% 38.00% 18.80% 
Romania 10,690,000 27.00% 45.00% 28.00% 
USSR 152,300,000 42.00% 38.00% 20.00% 
Poland 17,558,000 38.00% 37.00% 25.00% 
Yugoslavia 9,600,000 

Structurally Similar 
Spain 14,621,000 53.00% 33.00% 14.00% 
Argentina 10.900.000 57.00% 31.00% 12.00% 

Underdeveloped Newly Reformed (UNR) 
Chile 3,840,000 38.60% 45.50% 15.90% 
Mexico 26,100,000 31.40% 42.60% 26.00% 
Malaysia 6,800,000 46.80% 23.40% 28.80% 

I'· ': : : . . ::J 
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Table I.e: International Sample: Professional and Residential DELs 
h"f' ;, ':-.-j."- i·t··- )",.--;, . -:" ,,;. ;.- ' ~-; . - , ',_ t. __ .;q~ _c " .. I! .- »1"';" . <.:;:i .- -->";,,.; '-"j 

Professioanl Residential Professional! Residential! 
DEL<; DELs Total Total 

Poland 774,714 2,346,655 24.57% 74.43% 

Highest Penetration 25.43% 74.57% 
Sweden 1,200,000 4,400,000 21.43% 78.57% 
Switzerland 881,417 2,751,348 24.26% 75.74% 
Canada 3,728,398 10,208,088 26.75% 73.25% 
Iceland 38,644 90,017 30.04% 69.96% 
Finland 484,127 1,985,911 19.60% 80.40% 
USA 37,050,337 84,430,826 30.50% 69.50% 

Newly Industrialized 26.17% 73.83% 
South Korea 1,869,283 8,457,038 18.10% 81.90% 
Taiwan 1,363,217 3,931,034 25.75% 74.25% 
HongKong 667,750 1,486,026 31.00% 69.00% 
Singapore 275,757 648,265 29.84% 70.16% 

High Growth OECD 23.97% 73.73% 
France 4,249,170 21,578,112 16.45% 83.55% 
Turkey 1,767,973 3,152,784 35.93% 64.07% 
Australia 1,075,104 5,192,514 14.79% 71.45% 
Norway 381,064 1,635,149 18.90% 81.10% 
Portugal 500,684 1,348,563 27.08% 72.92% 
Greece 1,110,746 2,507,319 30.70% 69.30% 

Former European-CMEA 23.38% 76.37% 
Bulgaria 
Czecho-Slovakia 638,749 1,368,231 31.83% 68.17% 
e. Germany 
Hungary 149,245 593,074 20.11 % 79.89% 
Romania 
USSR 
Poland 774,714 2,346,655 24.57% 74.43% 
Yugoslavia 562,170 2,742,565 17.01 % 82.99% 

Structurally Similar (SSC) 
Spain 2,906,000 8,066,000 26.49% 73.51 % 
Argentina 793,012 2,483,803 24.2% 75.8% 

Underdeveloped Newly Reformed (UNR) 
Chile 
Mexico 1,276,295 2,985,378 29.9% 70.1 % 
Malaysia 363,549 884,938 29.1 % 70.9% 

c ::: - -: ' 
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Table I.f: .International Sample: Annual DEL Growth Rates. 
E. - ;., ;: ;",,£ .', - '.". >"':" - ··n::·,· ; ,'. • -1' ,,1." x--, ' '-",- ;-,-- r":-""-""" "'-;:::" {". R"-':- ·k ;:.:;, '. . 3 

1988 DELs 1977 DELs Annual Growb 

Poland 3,152,825 1,590,038 6.42% 

Highest Penetration 3.73% 
Sweden 5,600,000 4,178,434 2.70% 
Switzerland 3,632,765 2,588,762 3.13% 
Canada 13,936,486 8954784 4.10% 
Iceland 
Finland 2,470,038 1,376,000 5.46% 
USA 121,481,163 85,563,002 3.24% 

Newly Industrialized 12.93% 
South Korea 10,326,321 1,568,732 18.69% 
Taiwan 5,294,251 1,112,267 15.24% 
HongKong 2,153,776 993,882 7.28% 
Singapore 924,022 307,829 10.51% 

High Growth DECD 8.76% 
France 25,827,282 9,996,333 9.01% 
Turkey 4,920,757 851,353 17.29% 
Australia 7,267,618 4,054,958 5.45% 
Norway 2,016,213 919,783 7.40% 
Portugal 1,849,247 840,121 7.44% 
Greece 3,618,065 1,904,742 6.01% 

Former European-CMEA 7.26% 
Bulgaria*'" 2,180,000 658,737 9.64% 
Czecho-Slovakia 2,006,980 1513714 4.53% 
e. Germany 3,944,609 1,232,724 11.15% 
Hungary 742,319 523,031 3.23% 
Romania 
USSR· 32,200,000 16,100,000 5.48% 
Poland 3,152,825 1,590,038 6.42% 
Yugoslavia* 3,304,735 1,359,759 10.37% 

Structurally Similar 5.83% 
Spain 10,972,000 5,679,197 6.17% 
Argentina 3,276,815 1,820,127 5.49% 

Newly Reformed 6.59% 
Chile 613,087 :'24,132 5.97% 
Mexico 4,261,673 1,982,442 7.21% 
Malaysia 1,247,687 227,959 16.7% 

'" Period 1979-1988, ** Period 1977-1990 
-, ;. : ; :j ': ,< > :..., 
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Table I.g: International Sample: Telephone Traffic 

DELs pe II of Local /I of Inter-City Minutes of Int'l 
100 Popul. Calls Calls Calls 

Poland 8.29 1,465,904,400 85,944,100 

Highest Penetration (HPC) 50.04 
Sweden 66.67 485,000,000 

Switzerland 54.10 1,556,043,000 1,442, 111,000 1,028,239,000 
Canada 53.41 
Iceland 51.11 
Finland 49.85 2,958,000,000 1,569,200,000 
USA 49.01 377,652,055,000 48,456,915,000 

Newly Industrialized (NIC) 
South Korea 24.60 19,216,000 
Taiwan 26.60 38,293,949,091 22,794,211,700 
HongKong 37.55 

Singapore 34.61 3,870,000,000 

High Growth OECD (HGC) 
France 45.23 
Turkey 8.97 
Australia 46.57 8,528,000,000 1,628,000,000 
Norway 47.76 
Portugal 17.83 
Greece 36.20 

Former European'JrCMEA 13.89 
Bulgaria 24.22 
Czecho-Slovakia 12.85 46,271,669 
e. Germany 23.68 1,442,746,000 856,889,000 
Hungary 7.01 58,433,257 37,269,924 

Romania 9.87 
USSR 11.23 
Poland 8.29 
Yugoslavia 13.98 2,487,000 6,903,010,912 

Structurally Similar (SSC) 
Spain 28.06 3,665,000,000 
Argentina 10.24 

Underdeveloped Privatized (NC) 
Chile 4.8 1,609,640,000 71,152,110 
Mexico 5.1 3,077,543,672 768,566,000 202,769,280 
Malaysia 7.4 45,719,512 

-: -
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Appendix ll. 

FUNDING FOR TELECOMMUNICATION PROJECTS 1989~19911 

Lender Amount Groce Repayment Comments 
in $ mil. Period Period 

World Bank 120.0 5 years 12 years Interest tied to Libor 

European Investment 
Bank 75.0 5 years 12 years Interest tied to Libor 

Government of Spain Each lender provides half 
and Alcatel SESA 120.5 10 years the total amount; Interest 

1.5% per annum. 

Government of Korea 50.0 5 years 20 years Interest: 3.5% per year 

Government of Italy 20.0 10 years 30 years Initial agreement, 
negotiations in progress 

AT&T 63.0 Letter of intent signed 

AT&T-NSI 2.5 48 payments Leasing arrangement 

Banque Societe Generale 
and Alcatel CIT 70.0 3.5 years 5 years 

Siemens AG 7.8 5 years Substantial downpayment 

Siemens AG 38.2 8.5 years 

Israeli Source 1.4 0.5 5 years Downpayment of $100,000 
made 

Danish Source 26.0 15 years 

TOTAL 604.9 

IBased on [Ryni91]. 
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Appendix ID. 

UNIVERSITY COMPUTER NETWORKS: A HISTORICAL VIEW 

A. Introduction 

In the mid-1970s, a number of academic institutions in the CMEA countries 

began to develop computer-based, data communication networks. Perhaps, the best 

known such network was Akademset', a project of the USSR Academy of Sciences. 

This Soviet network, however, was not the only one in the CMEA countries. Similar 

efforts were underway in Hungary, Bulgaria, Czechoslovakia, East Germany and 

Poland. While the results of these undertakings, judging by any standard, wer less 

than satisfactory, they have established an important body of expertise upon which 

future computer networks -- in the changed East-Central Europe -- can be built. 

One could divide the plan to build a computer network for Polish universities 

into three stages. The first stage began in the early 1970s -- the pioneering years of 

computer networking in the world -- and resulted in a rudimentary remote-access 

network called CYFRONET. The second stage, spanning the years 1978-1985, was 

focused on the Inter-University Computer Network, or the MSK project. The third 

stage, since 1986, has been centered around the National Academic Computer 

Network (KASK). 
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B. The Cyfronet Networl{ 

In the early 1970s, amidst much hoopla about the potential of computers to 

improve economic planning in the Polish economy, 2 a rudimentary computer 

network called CYFRONET was implemented to serve the institutions of higher 

learning in the city of Cracow. The network allowed remote access to a CDC Cyber 

72/16 compute~ for interactive and batch processing. It connected the computer 

centers of seven universities and three research institutes. The network was, 

apparently, still functional in late 1990. 

c. The Inter-University Computer Network (MSK) 

The first articles on a conceptual design of an academic computer network with 

a communications subnet, called PITAGORAS, were published in 1977. In 1978, 

based on this work and utilizing the experience of the CYFRONET project, research-

ers from Cracow and from the Technical University of Wroclaw (TU Wroclaw) 

cooperated on an assessment of requirements and resources -- topology, equipment, 

and standards -- for a project called Inter-University Computer Network or, from the 

Polish, MSK [Miedzyuczelniana Siee Komputerowa]. The assessment was submitted 

2See [Geip91J and [Targ84J for a description of plans for a National Information System. 

'This computer was sold to Poland in the early 19705 in an atmosphere of improved Ea<;t-West 
relations and about the time of Nixon's visit to Poland in 1972. 
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to the Mera Association4 for funding. That same year, the project was approved and 

sufficient funds were granted for the years 1978-80. 

MSK continued until 1985 and resulted in a three-node pilot network linking TU 

Wroclaw, the Technical University of Silesia (TU Silesia) 

D.in Gliwice, and the Institute of Com-

puter Science of the Polish Academy of 

Sciences in Warsaw (lPIPAN). The 

MSK pilot was to be eventually extend-

ed to the cities shown in Figure ilL 1 , 

including connections to the :East Ger-

man network DELTA, a computer net-

work in Czechoslovakia and a node of 

the Soviet Akademset' in Riga. 

1. Principles of MSK 

Figure m.l:Planned Topology MSKlKASK; Sourc
es: [Baze88; Batt86. 

The designers of MSK established a number of initial principles for future 

work. These were:5 

o Networlt Heterogeneity. MSK was to be able to accommodate computers in 

operation at Polish universities, including ones from the ODRA and ES lines. 

4Mera Association was at the time the principal overseer of the computing industry in Poland. 

5Based on [Batt86}. 
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Later, the range of computers was extended to include minicomputers SM (as 

minihosts) and minicomputers MERA 400 as terminal concentrators. The possibility 

of connecting imported CDC and IBM machines was considered but not acted upon. 

It was decided that the operating systems of these machines were not well enough 

known to overcome the expected problems with implementing communications 

software. 

o International Standards. MSK was to subscribe to international standards, 

whenever possible. In the early days of computer networking, not all universities 

chose to follow the recommendations of international standards organizations (note a 

number of universities in Great Britain). Many of these standards, at the time, were 

still being developed. The final decision to follow international standards was heavily 

influenced by the potential industrial applications of MSK and by the need to imple

ment a network that would remain operational for a long time. 

o Open Architecture. MSK was to be easily expandable via new nodes (new 

switches, computers, and concentrators) and services. The decision to adapt the 

ISO-OSI Reference Model made this principle easier to implement. 

o Pacl\et Switching. MSK was to be based on packet-switched transmission 

technology. The alternatives considered were circuit switching or datagram. 

o Indigenous Software. Software for MSK was to be developed in Poland. 

The alternatives were to utilize the work done in other countries, e.g. the datagram 



network (DELTA) in the GDR or the architectures of IBM (SNA), and Digital 

(DECnet). 
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o CMEA Hardware. MSK was to be based on hardware produced in the 

CMEA countries -- preferably in Poland. This principle was adopted to satisfy the 

perceived need to control the process of modernization of network components and to 

maintain independence from foreign designs. 

2. Network Components: Communications Sub net 

The communications subnet for MSK was built by development teams from the 

Computer Center of the Technical University of Wroclaw (CC-TU Wroclaw) and TU 

Silesia. The subnet was to be packet-switched and was to follow the CCITI X.25 

protocol suite. 

In their work, the developers used the 1982 Yellow Book recommendations -

X.21.bis, X.21 LAPB (HDLC), and X.25 3 -- which are also a part of the three 

lower layers of the ISO-OSI RM. In implementing the X.21.bis protocol, the S2 

connector was used, making it possible to use a range of modems with speeds from 

50 bps to 48 Kbps. The X.21 LAPB was chosen in part because integrated circuits 

with this protocol were available from an East German firm. The MSK implementa

tion of the X.25.3 allowed the establishment of both permanent and temporary virtual 

circuits and included a function for reporting of uncorrected errors to the transport 

layer [Baze88]. 
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The development of the subnet was completed successfully with only one major 

problem. The first incarnation of the sub net switch for MSK was based on SM 

computers. During the period 1981-1984, CC-TU Wroclaw and TU Silesia devel

oped software, to X.2S recommendations, to run on SM-3 and Mera-60 

(Elektronika-60) computers. Since the development teams at the two TUs worked 

separately -- TU Wroc1aw on SM-3 software and TU Gliwice on Mera-60 software -

the interoperability of the two X.2S packages had to be tested. During testing it 

became apparent that the two development teams made different interpretations of the 

X.2S service recommendations. The reason for this was the use of spoken language 

to communicate development details -- clearly an inadequate tool. The problem was 

successfully resolved. 

The designers of MSK were proud of one decision made during their work on 

the communications subnet. In the early 1980s, the international computer networks 

community debated the advantages and disadvantages of virtual circuit versus 

datagram services. The former service relies on the establishment of a logical 

connection, or the route, between the two hosts before a message is sent; the latter, in 

an analogy to a telegram, leaves the routing decisions up to the intermediate nodes. 

The designers of the French network CYCLADES and East German network DELTA 

chose to support the datagram strategy, whereas the MSK designers chose the virtual 

circuit solution. Practical experience has shown that datagram, while useful for some 

types of networks, can result in reduced throughput if a large number of packets, 
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without a pre-established route, is input into the network. The CCITT at first 

supported both methods, but, in its 1984 Red Book, dropped the datagram service -

proving the MSK developers right. 

Other hardware components of the MSK subnet that needed to be developed 

were line adapters for the SM-3 (later SM-4) and Mera-60 switches and various 

performance monitoring devices. In Wroclaw, the line adapter for the SM-3 switch, 

the ALSll, was made. The ALSll interprets between the UNIBUS and S2 (V.24) 

signals and is capable of Direct Memory Access (DMA). It was designed to work 

with 1200/2400 baud, ES-8006/ES-8013 modems. In Gliwice (TU Silesia), a similar 

adapter, the ADL11, to complement the Mera-60 switch was also completed. To test 

the quality of transmission, an analyzer and a logger of transmission errors were 

developed at TU Wroc1aw. 

The connect the switching nodes four lines for inter-city traffic were leased 

from the Polish PTT. These lines had error rates of 10-6 to 10-5 [Baze88]. 

3. Networlt Components: Hosts 

Because the philosophy of MSK precluded the connection of non-CMEA 

computers, the MSK hosts were limited essentially to ES, SM and Odra machines. In 

practice this meant not only the Polish-made ES-1032, Odra-1305, and SM-4 comput

ers, but also the Soviet-made ES-1060 and the East German ES-I040. The necessary 

network software was developed for these machines. 
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The ES-1032, and its successor the ES-1034, are based on the IBM 370 

architecture and were Poland's contribution to the CMEA ES program. The 

ES-1032 was first installed in 1974 and was discontinued in mid-1980s. It comes 

with 128-1024KBytes of ferrite memory and is sold with DOS 2.0 and OS 4.1 

operating systems. Its CPU performance falls between 370/138 and 370/148 [Cdc80; 

Mroc80; Miki78]. 

The other principal host of MSK was the Odra-1305. Is is an old ICL 1900 

clone capable of only 250,000 operations per second [Szup71] and running under the 

operating system George-3. Odra-1305 comes with 256 Kwords of main memory and 

can be configured with 160 MBytes of peripheral memory [Baze88]. 

The Odra-1305 was the first machine for which the MSK designers developed 

network software. They did this at a time when ISO standards were still being 

deliberated. After much internal debate, they decided to implement the ISO DP 8073 

recommendation6 for the transport layer and a package containing the needed 

functions from the session, presentation and application layers. 

The transport layer of MSK supported service classes 0 and 1. Class 0 service 

is the simplest of the five classes of service outlined in ISO DP 8073. It assumes that 

6 The International Standards Organization (ISO) defines its standards in three stages. When there is a 
perceived need for a standard in some area, a working group is formed to create a DP (Draft Proposal) 
document. The DP is circulated among ISO members for six months to elicit comments. Once the majority 
agrees on the presented DP, the document gains the status of DIS (Draft International Standard). A DIS 
document is then officially voted on, and, if approved, polished and published in its final form as the IS 
(International Standard) document. 
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the lower .layers handle error conditions in packet transmission. Class 1 allows 

recovery from a condition in which the N-RESET primitive is issued by the network 

layer when -- for reasons of network congestion, hardware problems or software 

bugs -- the connection is interrupted. Most W ANs today provide this service 

[Tane88]. 

The MSK designers were faced with a much greater difficulty in working with 

the software for the user-oriented, upper three layers of the OSI model: the session, 

presentation and application layers. ISO kept changing its recommendations, making 

it difficult to choose what should and should not be supported. For example, the 

successive documents on the presentation protocol evolved substantially and the DP 

version did not appear until 1983. Faced with this situation, the decision was made 

to develop distinct MSK software to perform the functions of the virtual terminal, 

file transfer, and job transfer and management protocols. The upper three layers 

were, in effect, collapsed into one layer with each of the three protocols realizing a 

set of selected functions. Although parts of these non-standard protocols did follow 

the standards established later -- as was the case with the file transfer protocol based 

on the work of the INW86 group -- the MSK software for the session, presentation 

and application layers did not conform to international standards. 

Unlike the virtual terminal protocol (VTP) ISO-OSI RM, the MSK VTP did 

not support calls for the initiation and the termination of a session, but relied on the 

transport layer for these services. The assumption here was that rules needed for 
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interactive communication on this level are established in advance. After a transport 

connection was made, the MSK VTPs on both ends negotiated the parameters for 

data exchange. Some of the negotiated parameters included: the code of exchange -

EBCDIC or S 16CCITT; the type of end-station -- terminal or program; and the 

effect of a break on transmitted data. 

The MSK file transfer protocol (FfP) was a modified version of the INWG 86 

file transfer protocol. In contrast to the INWG 86, the MSK FrP did not support 

functions of defining the virtual store characteristics and of controlling the process 

of transmitting data. 

Host computers in MSK were programmed in two stages. In the first, 

experience-building stage, the Odra-1305, were linked in a homogeneous network. 

In the second !'tage, the ES computers were added, creating a heterogeneous MSK. 

4. Network Components: Front End Processors and Terminal 

Concentrators 

MSK had two types of Front End Processors (FEPs): the ES-8371.01 commu

nications processor used in conjunction with the ES computers, and a 

general-purpose computer Odra-1325 programmed to work as an FEP with the 

Odra-1305 hosts. 

The ES-8371.01 is a modular, programmable control unit that attaches as many 

as 352 communication lines and requires only a single channel interface to the ES 

computer CPU. It operates in synchronous and asynchronous mode over 
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common-carrier or equivalent customer-owned communication facilities at 50 to 4800 

bps. The controller is available in several models with storage capacities of 128 or 

256 Kbytes, and various combinations of line and channel attachment hardware. 

With appropriate software, the ES-8371.01 is able to operate as a remote network 

concentrator, collecting data from low-speed terminals and sending it, at high speed, 

to the CPU. 

The development of software for the ES-8371.01, as the network FEP for ES 

computers, according to our interlocutors, was an extremely work-intensive and 

tedious task. Because the communications processors was delivered with no software 

tools and no 110 devices (loading was done via a subchannel from the ES machine), 

MSK programmers -- to test their software -- developed an ES-8371.01 simulator on 

an ES-1032. In contrast to the programming of Odra-1325 (FEP of Odra-1305), the 

ES-8371.01 software was written, from the beginning, for a heterogeneous net

work. One of its innovative aspects was a new telecommunication access method -

to replace the IBM TCAM -- for linking hosts and front end processors. 

The Odra-1325 and Odra-1305 are similar machines. Both were introduced in 

the early 1970s and both are derivatives of the ICL 1900. 

The development of FEP software for Odra-1325 was done in two stages. 

First, software for host computers in a homogenous (only Odra-1305) network was 

written. Work on this was finished during the period 1982-1983. Then, in 1984, 

FEP software for a heterogeneous network was completed, including an implementa-



tion of a virtual terminal protocol for linking computers of the Odra 1300 and ES 

series. A synchronous line adapter (DALOl), executing HDLC, to work with 

Odra-1325 was custom-made by a firm affiliated with TU Wroclaw -- ZANiD. 
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A different method of connecting to MSK was developed at the Technical 

University of Poznan. A terminal concentrator to serve 16 terminals, in conjunction 

with a multiplexer, was implemented on an SM-4 minicomputer. 

S. Status of MSK Upon Termination 

Although work on computer networks in Polish universities continued, the MSK 

project officially ended in December 1985. The status of the network in terms of its 

services and supported protocols is depicted in this section. At the end of 1985, the 

MSK was capable of providing the following services: 

1. Interactive work between any user terminal connected to an MSK FEP or host; 

2. Rudimentary E-Mail functions (not X.400) between any two network terminals 

for purposes of network maintenance; 

3. File transfer between any two hosts; 

4. Remote Job Entry to any ODRA computer; 

5. Maintenance information on the status of the network and of individual hosts; 

6. Access to INSPEC database via the interactive information search system 

IDOL. 

The architecture of MSK was, to a large degree, compatible with the ISO-OSI 

Reference Model. The first four layers were completely compatible with RM; the 
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higher layers did not have a tightly layered architecture, but were patterned after 

designs implemented in the West (e.g. in Great Britain). This pertains, in particular, 

to the file transfer, and the virtual terminal protocols -- the services for which were 

built as applications on top of the transport layer. 

Using the layered architecture of the ISO-OSI RM, the following was done 

vis-a-vis individual layers: 

1. Physical Layer: X.21bis as an interface to the telephone line; 

2. Data link Layer: X.25 (LAPB); 

3. Network Layer: X.25 3, without the datagram service for communication 

between hosts, but with a semi-datagram service for communication among the 

nodes; 

4. Transport Layer: based on ISO DP, and similar to ISO DIS8073 (classes 0 and 

1); 

5. Session, Presentation and Applications Layers: non-layered, non-standard 

implementations of the: 

o File Transfer Protocol -- based on the British NIFTP (Network Independent 

File Transfer Protocol) which is the equivalent of the IFIP INWG 86 

protocol; 

o Job Transfer and Management (JTM) Protocol -- based on NUTMP (Net

work Independent Job Transfer and Manipulation Protocol); and 

o Virtual Terminal Protocol -- based on working papers of ISO and ESMA. 
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E. The National Academic Computer Network (KASK) 

In 1986, the MSK Project was regrouped, redefined and renamed. The 

Inter-University Computer Network (MSK) became the National Academic Computer 

Network or KASK [Krajowa Akademicka Siee Komputerowa], With the exception of 

several changes in the personnel involved, KASK is essentially a continuation of 

MSK. In late 1990, the following organizations participated in the project: the 

Technical University of Silesia, the University of Warsaw, the Technical University 

of Szczecin, CYFRONET Krak:6w, Katowice Academy of Economics, the University 

of Silesia, the Wroclaw Academy of Economics, the Technical University of 

Wroclaw, the University of Poznan, and the Center for Technological and Economic 

Information (CINTE). 

The main difference between MSK and KASK is a change philosophy. For 

example, the emphasis on use of CMEA hardware and software has been dropped. 

Today, the principal goal of KASK, is to provide a medium of communication for 

researchers around the country. The following were delineated as subgoals [Bem89]: 

o Integration of all computing equipment purchased as part of the 

government-supported program, "Informatization of Educational and Research 

Processes in Universities and Schools of Higher Education; II 

o Design of value-added communications services, e.g. electronic mail, on top of 

the public data network, POLPAK; 

o Public access to a variety of databases and information services; 
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1. KASK Strategy 

The strategy behind KASK is to continue building regional computer networks, 

spanning the entire country, and to connect these networks to a backbone -- the 

public data network POLPAK -- as demand and the equipment permit. The following 

are the regional networks: 

o W ASK -- Wielkopolski Academic Computer Network with the central node in 

Poznan; 

(') GASK -- Upper Silesian Academic Computer Network with the central node in 

Katowice; 

o ZASK -- West Pomeranian Academic Computer Network with the central node 

in Szczecin; 

o MASK -- Malopolska Academic Computer Network with the central node in 

Cracow; 

o PASK -- Pomeranian Academic Computer Network with nodes in Torun, 

Gdansk and Bydgoszcz; 

o LASK -- Lublin Academic Computer Network with the central node in Lublin; 

o SASK -- Metropolitan Academic Computer Network with the node in Warsaw; 

o DASK -- Lower Silesian Academic Computer Network with the central node in 

Wroclaw. 
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2. Network Hardware 

In KASK, the MSK restriction that only CMEA-made hosts be supported has 

been dropped. KASK is supposed to be able to accommodate any DTE equipment in 

the country including: 

o Hosts: Odra-1305, ES-32, ES-34, IBM 370, IBM 43XX and Delta 8000 (V AX 

7XX); 

o Local Area Networks based on the 802.3 (Ethernet) standard (the 

Polish-madeversion of it is called LAN/KASK); 

(1} Terminal concentrators that support KASK standards, including the Mera 

6OO/X.25 microcomputers (see Appendix B); 

o Network terminals: Tl -- terminals connected to hosts; T2 - work stations and 

servers based on IBM PC and Mera 600 computers with LAN cards; and T3 -

IBM PC microcomputers executing BSC protocols; 

o Microhosts: mainly IBM PCs with X.25 cards. 

The two hosts that are part of KASK, but were not supported in MSK, are the 

Delta 8000 and R-34 (ES-1034) computers. The Delta 8000 is, essentially, a 

repackaged Digital VAX-ll/750 put together by a Yugoslav firm, Iskra Delta. To 

circumvent Co Com restrictions that were in place before the recent changes, Delta 

8000 computers were sold to Eastern Europe with crippled busses that permitted 

only 19-bit addressing (one half MByte). As of 1988, thirteen Delta 8000s 

[Snyd88m] were sold to Poland of which four or five ended up at TU Wroclaw. 
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Another KASK host is the upgrade of ES-1032 (R-32), the ES-1034. The 

physical address space of this machine is 64 MBytes, it is capable of 0.3-0.4 MIPS, 

and it supports floating point calculations for numbers up to 128 bits. The ES-1034 

can be configured with one of three operating systems: 

o OS-7/JS, which supports SVS (either standalone, or under VM - VM/JS-P) and 

BPS (batch only, under 

VM). Other software 
VT Ff EM 

offered with OS-7/JS ~O 90411 ISO I ___ 1851U 
I 

ISO 8650 I 
---- ______ J X.4O< 

VT Ff EM I 
ISO 8823 I 

----
______ .1. ___ 

includes SKOT (data 

ISO 8327 BOS 
---------- f----- ----------

retrieval system), HADES 
DIS 8073 cl. 0 and 1 ISO 8073 cl. 0-4 
---------- --- -----.-----

X.2S ISO 8208 
(DBMS), and ASP (asym-

--[Ainr----- ---- ----------
ISO 7776 metric programming); ---------- --- ----------

X.21 bis X.21bis 
o VM/JS-P, a virtual ma-

KASKJ1987 KASKJI992 

chine operating system. Figure m.2:: KASK Software Migration Plan; Source: [Bem891. 

VM SUpports CMS, and other guest operating systems; 

o OS/VS 1. This runs under VM and allows networking in conjunction with 

VTAM or TVCAM-lO through the communications processor ES 8371.01. 

During a May 1990 visit to the manufacturer of the ES-1034, the Elwro 

Enterprises in Wroc)aw, the author was told that about 40 of these systems are made 

each year. 
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The communications sub net of KASK was slated to be based on packet-switch 

computers MERA 6oo/X.25 and OBRT.7 Each node was planned to provide 

throughput of 50 packets per second, and a maximum transmission rate of 19.2 

Kbps. 

Although the MERA 600/X.25 was scheduled to be introduced into KASK, in 

May 1990 another switch, CP8, was in operation. CP8, developed at CC-TU 

Wroclaw) is based on the Z80 microprocessor and has 64KB of memory. It is 

capable of handling four 2400 baud modems. A DCE, DTE or X.75 connection can 

be specified via software. The switch itself is a crate-like structure containing card 

slots. In three of these slots reside modems which connect to outside lines to 

Wasaw, Katowice and Poznan -- cities of other KASK nodes. Tooperate the switch 

from a console, one first connects to the control rogram of the node. Once there, one 

can query the node on the overall status, the number of buffers, and the length of the 

task queue. The routing table is in EPROM, but one can modify it at will. 

The inter-node lines of KASK include leased and switched telephone lines, as 

well as limited segments of fiber-optic cable. The transmission rates are a function 

both of modem speed and line quality. The current plans foresee the use of modems, 

produced by firms TELETRA Poznan and GOROMO Warsaw, ranging from 1200 

to 9600 baud. 

7The former is made by MERASTER Enterprises in Katowice, and the latter by CBRT Enterprises in 
Warsaw. 
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3. Network Software 

Because KASK has inherited the software developed under the MSK project, it 

will conform to the same layered architecture and standards. The primary difference 

will be the addition of the electronic mail service, based on X.400 CCITT, and of 

network software to accommodate the new, foreign made, hosts. The longer term 

goal is to migrate to the emerging OSI recommendations for upper layers. standards 

Figure IV. 1 delineates this migration strategy. 



Vendor 

Hundai 
Electronics 
Poland 

Altexa AG 

Pro-Future 

Kontrakt 

Elkor 

Centro-Tel 

Sprint 

Appendix IV. 

TELECOMMUNICATION EQUIPMENT VENDORS· 

Outlets 

Bialystok, Bydgoszcz, 
Kalisz, Katowice, Cracow 
Lublin, L6di, Opole, 
Warsaw, Wroclaw 

Warsaw 

Warsaw 

Warsaw, L6di 

Gdansk, over 200 
service points 

Warsaw 

Bialystok, Bydgoszcz 
Czaplinek, Cz~stochowa 
Elk, Gdansk, Cracow, 
Kwidzyn, Lublin, Poznan, 
SuwaIki, Szczecin, Torun, 
Warsaw 

Products 

Keyset systems: Hundai 
HKP-308, HKP-816 

Telephone sets: Siemens 
Miniset 280 

Telex terminals: Siemens 
T-looo, T-l000S 

Siemens telex and telefax 
terminals 

Domestically produced PBXes: 
Analog Elkor 3450: 100-1440 extension lines 
Digital Elkor 3450: 100-1500 extension lines 
Analog Elkor 2100: 64-100 extension lines 
Other PBXes: 8-64 extension lines 

Exchanges Onyx and Mercury for 
2-10,000 extension lines 

Keyset systems PX-4 

PBXes and Keyset systems 
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IThe vendors included advertised their products in Rzeczpospolita and Gazeta BaTlkowa in 1990-1991. 



Gawimex 

Vendor 

Fortuna 

Globe & 
Telecom 

Telesis 

MTX 

Softlan 

NEC 

Apexim 
Computer & 
Comm. 

Medicomp 

Lexonic 

Elexim 

Bila Trading 

Panasonic 

MAW 

Warsaw, Rybnik 
Katowice 

Outlets 

Wroclaw 
comunication devices 

Warsaw 

Wolomin, Poznan 

Gdynia, Olsztyn, 
Bialystok, Slupsk, 
Wroclaw 

Poznan 

Warsaw, Gdansk 

Warsaw, Cracow, Poznan, 
Radom, Katowice, L6dt, 
Bialystok 

Warsaw, Wroclaw, 
Szczecin 

Warsaw 

Warsaw 

Warsaw 

Warsaw, Bkalystok, Kalisz 
Katowice, Cracow, 
Cz~stochowa 

Warsaw 

PBXes: Prime 2001, Corexj 
Pagers: DP 6000 

Products 

Ericsson PBXes and other teleComm. 

Ericsson PBXes, radio lines, and 
other telecommunication equip 
ment and services 

PBXes: 2-2048 extension lines 

PBXes 

PBXes, telex and telefax 
terminals 

NEC NEAX2400 SDS/SDS-VS 
PBXes with 64-512 extension lines 

PBXes: APX-16, APX-256 
AT&T Partner, Partner Plus 
6-24 extension lines 

Samsung PBXes SKP-816H, 8-18 
extention Iinesj Panasonic 
telefaxes KX-FSOB, KX-F90B, 
UP 160M 

Panasonic telecommunication 
equipment 

Panasonic telephone, telefax 
sets 

Panasonic telephone, telefax 
sets 

Panasonic PBXes, telephone 
and telefax sets 

Panasonic PBXes up to 32 
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Telecom 

Vendor 

Nawra 
Tronik 

Rex 

Outlets 

Warsaw, Cracow, 
Bielsko-Biala, Katowice 

Wroclaw, L6di, Warsaw 

extension lines: Panasonic 
answering machines KX-FSO, 
KX-F90, KX-FIlO 

Products 

Panasonice PBXes, telephone 
and telefax sets 

Novell LANs 
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Appendix V. 

POPULATION GROWTH FORECASTS 

This appendix contains population growth forecasts prepared by the staff of the 

Central Statistical Office in Warsaw, Poland. Forecasts are subdivied by regions, 

rural and urban areas, and span the years 1990 to 2010. Population growth indicators 

were derived from fertility coeffients for appropriate segments of female population, 

and from migration trends for each of the 49 regions. 
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Table V.a: Population Growth Forecast, 1990-2010 
rnv ,'Ct·, ;oe; -:k. ,.;,::;:ht , __ l.!~,,", .. , ," ': _.", " '72" -"·-i - " ,t-~i; i.;' 1 5«-,::;;;;' '"., '~~-'-' -d:-:- ;.-' ".7: --"", '/ -.-~+-:, ,:- .,;:jI 

1990 1995 2000 2005 2010 Avg 
Annual Growth 

Biala PodlAska 305,497 310,986 319,231 329,460 340,948 0.6% 
Bialystok 693,655 708,427 724,564 741,260 757,085 0.4% 
Bie1sko-Biala 899,\31 916,258 933,612 948,245 957,140 0.3% 
Bydgoszcz 1,112,218 1,138,072 1,166,220 1,195,613 1,220,129 0.5% 
Chchn 247,061 251,697 258,515 266,741 274,801 0.5% 
CiechAn6w 427,752 432,550 444,392 457,979 470,015 0.5% 
Czc:stoehowa 776,060 778,860 784,498 788,297 789,190 0.1% 
E1bl4g 478,640 490,855 504,700 533,327 548,879 0.7% 
Oda!isk 1,429,522 1,458,586 1,491,456 1,524,066 1,551,660 0.4% 
Oorz6w Wlkp 500,927 513,744 528,224 542,698 554,505 0.5% 
J elenia 06ra 517,651 519,985 521,091 520,741 517,625 0.0% 
Kalisz 710,564 725,547 743,342 760,989 772,593 0.4% 
KAtowice 3,980,990 4,019,845 4,039,639 4,071,793 4,<»2,966 0.1% 
Kielce 1,127,607 1,134,866 1,142,347 1,145,501 1,146,2<» 0.1 % 
Konin 468,950 476,441 488,367 502,768 516,139 0.5% 
Koszalin 508,237 527,275 546,886 564,632 579,261 0.7% 
KJ'lIk6w 1,229,294 1,233,823 1,239,838 1,245,577 1,247,939 0.1% 
KrosDO 495,375 513,833 538,346 562,977 587,807 0.9% 
Legnica 516,050 534,755 556,940 579,096 595,951 0.7% 
usmo 386,852 399,719 414,342 428,923 443,938 0.7% 
Lublin 1,018,064 1,<»0,833 1,064,826 1,089,426 1,111,383 0.4% 
Lomia 346,700 352,748 361,625 372,257 384,326 0.5% 
L6di 1,140,003 1,124,828 1,111,174 1,097,685 1,082,110 -0.3% 
Nowy S4cz 696,834 721,428 747,987 773,989 799,275 0.7% 
Olsztyn 753,538 m,149 802,797 829,090 851,809 0.6% 
Opole 1,017,570 1,029,294 1,035,279 1,032,239 1,022,499 0.0% 
Ostrolclca 396,442 4<»,090 417,097 433,726 444,749 0.6% 
Pila 480,768 494,993 511,768 529,915 546,552 0.6% 
Piotrk6w Tryb 642,781 647,236 658,039 670,911 681,470 0.3% 
Plock 516,034 519,<»2 523,680 527,571 528,574 0.1% 
PoZllAll 1,333,729 1,363,651 1,403,609 1,446,448 1,489,224 0.6% 
P=mysl 406,690 415,303 426,815 440,082 454,591 0.6% 
Radom 750,616 762,222 780,322 800,810 821,881 0.5% 
Rzcsz6w 722,485 748,592 779,038 811,384 843,666 0.8% 
Sicdlce 651,326 663,575 681,223 700,845 722,375 0.5% 
Sicradz 408,883 413,855 420,752 427,068 431,691 0.3% 
Skiemiewice 419,349 425,080 432,527 436,797 437,930 0.2% 
Slupsk 4\3,528 428,913 446,274 464,326 481,445 0.8% 
Suwalki 470,195 490,053 511,530 534,259 557,285 0.9% 
Szczecin 972,630 997,346 1,023,m 1,<»9,239 1,068,108 0.5% 
Tranobrug 599,677 616,945 638,289 661,418 684,268 0.7% 
Tam6w 670,274 692,212 719,157 746,445 774,240 0.7% 
Tonui 658,558 673,645 692,121 711,516 729,314 0.5% 
Walbrzych 741,092 736,561 731,687 725,526 714,492 -0.2% 
WanlZAwa 2,421,498 2,425,717 2,454,\31 2,495,086 2,539,616 0.2% 
W10clAwck 431,407 444,583 452,204 461,840 472,973 0.5% 
WroclAw 1,127,178 1,128,073 1,130,415 1,129,008 1,121,701 0.0% 
Zam05C 490,062 492,866 497,463 505,399 517,633 0.3% 
ZielOllA 06ra 660,469 682,507 704,452 728,633 751,838 0.6'J1i 
TOTALS 38,170,413 38,799,464 39,546.608 40.343,621 40.981,793 0.4% 

- ; 
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Table V.b: Population Growth Forecast, 1990-2010: Rural Areas. 
i !~'" 0_.<; -",:,,,i"Y"> " '1 <' 'J ,'--h@.:;g . ""'.': . ~"r . .; ,- ,~ ~:::-=tt ' '''k)-;,-''1':·$ " .', ~;,; -: $2:, '"·ktl,i -- ,j 

1990 1995 2000 2005 2010 Avg 
Annual Growth 

BiaIA PodlA!kA 195,611 190,416 186,195 182,700 180,<W3 -0.4% 
BiAlystok 264,39& 248,010 230,859 212,894 193,947 -1.5% 
Bielsko-BiaIA 459,222 480,526 Sll,946 552,544 602,909 1.4% 
Bydgoszcz 389,347 383,976 378,575 373,612 367,672 -0.3% 
Cbebn 141,160 137,606 135,398 133,688 132,417 -0.3% 
CiechAn6w 268,274 258,731 254,955 250,598 241,137 -0.5% 
Czc;stochowa 365,621 357,238 353,4<W 350,732 348,477 -0.2% 
E1b14g 183,468 182,183 183,598 200,653 206,755 0.6% 
Odarisk 338,443 349,872 364,526 382,799 405,786 0.9% 
OOrzOw W1kp 186,214 181,600 176,033 169,403 161,131 -0.7% 
Jelenia Oora 171,796 166,454 159,931 153,144 145,638 -0.8% 
Kalisz 378,610 377,789 375,699 376,154 373,311 -0.1 % 
Katowice 494,8<W 501,290 508,743 516,066 522,413 0.3% 
Kielce 599,682 586,167 572,481 558,150 545,215 -0.5% 
Konin 274,683 273,052 276,929 283,129 289,542 0.3% 
KosmJin 187,397 188,889 189,833 189,408 187,905 0.0% 
Krak6w 380,447 385,2<W 391,876 399,440 407,430 0.3% 
Krosno 322,312 331,732 344,568 360,820 377,834 0.8% 
Lcgnica 154,144 147,510 139,679 130,374 122,323 -1.1 % 
Lesmo 201,110 202,488 2<W,035 206,829 211,803 0.3% 
Lublirt 419,385 411,288 402,720 393,674 382,501 -0.5% 
Lamia 206,234 201,244 198,359 196,861 197,480 -0.2% 
LOOt 78,434 75,583 72,205 69,484 67,808 -0.7% 
Nowy S4cz 445,345 456,534 467,658 476,799 485,012 0.4% 
01sztyn 300,505 294,950 294,824 297,152 298,944 0.0% 
Opole 481,814 470,827 456,332 443,191 425,191 -0.6% 
OslIoIdui 259,443 251,764 249,253 246,317 238,569 -0.4% 
Pi1a 210,2<W 205,819 201,126 195,796 189,291 -0.5% 
PiOlJk6w Tl)'b 324,318 309,388 294,028 275,486 252,607 -1.2% 
Plock 265,390 255,156 243,277 227,798 208,131 -1.2% 
PoZIWI 383,031 386,415 390,640 397,035 402,431 0.2% 
Przemys' 249,389 246,465 246,044 247,256 249,923 0.0% 
Radom 393,439 385,823 385,138 379,822 368,507 -0.3% 
Rzesz6w 422,963 424,788 429,164 434,136 439,525 0.2% 
Siedlce 443,660 440,370 443,311 440,563 434,966 -0.1% 
Sieradz 255,695 246,420 237,435 225,406 210,211 -1.0% 
Skierniewice 223,014 217,606 212,686 2<W,967 196,695 -0.6% 
Slupsk 183,776 184,187 186,510 190,145 194,798 0.3% 
Suwalki 209,594 206,585 201,253 196,438 192,885 -0.4% 
Szczecin 230,244 229,135 230,392 231,933 233,458 0.1% 
Tranobrzec 370,812 378,398 390,747 4<W,834 418,871 0.6% 
Tarn6w 429,418 432,944 439,561 445,207 449,161 0.2% 
Tonui 241,667 236,569 233,607 230,227 228,226 -0.3% 
Walbrzych 193,ll1 184,915 176,803 169,444 161,138 -0.9% 
Wanzawa 270,588 275,602 282,112 290,230 298,851 0.5% 
WloclAwek 228,579 233,921 233,000 230,317 225,418 -0.1% 
WroclAw 291,852 288,644 287,678 287,217 285,933 -0.1% 
Zamosc 347,437 338,334 329,135 320,675 315,574 -0.5% 
Zie10na Oora 251,908 25U21 257,580 270,326 284,124 0.6% 
TOTALS 14,567,992 14,451,928 14,411,841 14,401,873 14,359,917 -0.1% 

',:,,:,:::: -,: -
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Table V.c: Population Growth Forecast, 1990-2010: Urban Areas. 
I" %i'; ~ ~<! ~ , r' ~ ,-; - , "'!'" _n 

J.j .; ~. , ' -~', ! ;:; ·,..'1 " , .. :.,--.. , ,.,'- .x. c, 'di, .,1 iUt ., ..... ; " "-\i&f1 

1990 1995 1000 2005 2010 Ave 
Annual Growth 

Biala l'odlA!ka 109,886 120,570 133,036 146,760 160,905 1.9% 
Bialystok 429,257 460,417 493,705 528,366 563,138 1.4% 
Bielsko-BiaJa 439,909 435,732 421,666 395,701 354,231 -1.1% 
Bydg05Z1:Z 722,871 754,096 787,645 822,001 852,457 0.8% 
Cbelm 105,901 114,091 123,117 133,053 142,384 I.S% 
CiechAnow 159,478 173,819 189,437 207,381 228,878 1.8% 
Czestocbowa 410,439 421,622 431,094 437,565 440,713 0.4% 
E1blAg 295,172 308,672 321,102 332,674 342,124 0.7% 
Odansk 1,091,079 1,108,714 1,126,930 1,141,267 1,145,874 0.2% 
Oorzow Wlkp 314,713 332,144 352,191 373,295 393,374 1.1% 
J eleniA Oora 345,855 353,531 361,160 367,597 371,987 0.4% 
Kali5Z 331,954 347,758 367,643 384,835 399,282 0.9% 
Katowice 3,486,186 3,518,555 3,530,896 3,555,727 3,520,553 0.0% 
Kielce 527,925 548,699 569,866 587,351 600,989 0.7% 
Konin 194,267 203,389 211,438 219,639 226,597 0.8% 
Konalin 320,840 338,386 357,053 375,224 391,356 1.0% 
Krakow 848,847 848,619 847,962 846,137 840,509 0.0% 
Kromo 173,063 182,101 193,778 202,157 209,973 1.0% 
Legnica 361,906 387,245 417,261 448,722 473,628 1.4% 
wzno 185,742 197,231 210,307 222,094 232,135 1.1% 
Lublin 598,679 629,545 662,106 695,752 728,882 1.0% 
Lomza 140,466 151,5M 163,266 175,396 186,846 1.4% 
Lodz 1,061,569 I,M9,245 1,038,969 1,028,201 1,014,302 -0.2% 
Nowy Sacz 251,489 264,894 280,329 297,190 314,263 1.1% 
Olsztyn 453,033 482,199 507,973 531,938 552,865 1.0% 
Opole )35,756 558,467 578,947 589,M8 597,308 0.5% 
Ostroleh 136,999 152,326 167,844 187,409 206,180 2.1% 
PilA 270,564 289,174 310,642 334,119 357,261 1.4% 
Piotrkow Tryb 318,463 337,848 364,011 395,425 428,863 1.5% 
Plock 250,644 263,886 280,403 299,773 320,443 1.2% 
Poznan 950,698 977,236 1,012,969 I,M9,413 1,086,793 0.7% 
Przemys1 157,301 168,838 180,771 192,826 2M,668 1.3% 
RAdom 357,177 376,399 395,184 420,988 453,374 1.2% 
Rzeszow 299,522 323,8M 349,874 377,248 4M,I41 I.S% 
Siedlce 207,666 223,205 237,912 260,282 287,409 1.6% 
Sieradz 153,188 167,435 183,317 201,662 221,480 1.9% 
Skierniewice 196,335 207,474 219,841 231,830 241,235 1.0% 
Slupsk 229,752 244,726 259,764 274,181 286,647 1.1% 
Suwalki 260,601 283,468 310,277 337,821 364,400 1.7% 
SZl:zecin 742,386 768,211 793,385 817,306 834,650 0.6% 
TllU\obrzeg 228,865 238,547 247,542 256,584 265,397 0.7% 
Tarnow 240,856 259,268 279,596 301,238 325,079 1.5% 
Torun 416,891 437,076 458,514 481,289 501,088 0.9% 
Walbrzych 547,981 551,646 554,884 556,082 553,354 0.0% 
Warszawa 2,150,910 2,150,115 2,172,019 2,2M,856 2,240,765 0.2% 
W10cuwek 202,828 210,662 219,2M 231,523 247,555 1.0% 
WroclAw 835,326 839,429 842,737 841,791 835,768 0.0% 
Zamosc 142,625 154,532 168,328 184,724 202,059 1.8% 
ZielOOll Oora 408.561 430.986 446,872 458,307 467,714 0.7% 
TOTALS 23,602,421 24,347,536 25,134,767 25,941,748 26,621,876 0.6% 
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Appendix VI. 

DATA ON CURRENT POTENTIAL DEMAND FOR DELs 

Current potential demand is measured by adding the number of current 

connections, L, connection requests (waiting list), I, and unexpressed demand, V. 

The values for L and I were derived from [Cent89]. V, unexpressed demand, was 

estimated by making the following assumptions: 

o For all DELs, residential services, U = 1.24 * J; 

o For all DELs, professional services, U = 0.5 * I. 

Adding residential and professional services results in all DELs, all services indicator. 
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Table VI.a: Telephone Service Subscribers by Type. 
h, '.';"" - 1':1, .. " . 3! .. e';·,··, ••• -)j" .";-! " '.:,-" ,. {', ',k. ,-~,_, , E,-:::,;,·":, ,.:.-, ,,: '-~J -:, .:.- ,>-$ -

Residential Prorcsalonnl Public Tomb 
Slate PriVAte ACUM 

BiAb Pod!A.5kA 12,857 4,418 110 185 17,570 
Bialystok 50,874 13,723 749 728 66,074 
Bielsko-BiAb 40,807 16,248 857 670 58,582 
Bydgoszcz 71,507 25,952 2,834 1,220 101,513 
Chehn 12,030 4,209 131 172 16,542 
CiechanOw 14,940 6,622 210 281 22,053 
C~stochowa 25,600 10,201 632 405 36,838 
E1b~ 18,973 9,434 559 342 29,308 
GdWk 108,576 29,397 2,420 1,511 141,9<» 
GoroSwWlkp 24,095 10,391 422 347 35,255 
Jelcnia G6ra 22,963 10,893 705 4<» 34,965 
Kalisz 35,988 10,663 905 607 48,163 
Katowice 194,148 58,279 2,529 2,735 257,691 
Kielce 65,697 18,396 679 710 85,482 
Kooin 17,195 6,398 232 350 24,175 
Koszalin 34,786 11,724 645 606 47,761 
KrakOw 110,479 24,618 1,080 988 137,165 
Krosno 17,762 8,192 239 300 26,493 
Legnica 27,513 9,335 487 497 37,832 
Lesmo 19,791 7,541 505 \31 27,968 
Lublin 63,500 17,898 701 960 83,059 
Lamia 14,103 4,899 149 259 19,410 
L6di 126,729 34,939 2,4<» 1,436 165,508 
Nowy &!cz 28,938 10,845 321 389 40,493 
OIsztyn 46,060 15,445 638 639 62,782 
Opole 34,878 17,394 575 851 53,698 
Ostroldul 13,841 5,542 185 238 19,806 
PilA 21,317 9,942 750 274 32,283 
PiotrlcOw Trybuo. 32,274 11,060 399 227 43,960 
Plock 25,335 9,205 212 334 35,086 
PoZIWi 89,996 30,649 2,755 1,791 125,191 
Pncmysl 14,248 7,050 153 256 21,707 
RAdom 38,692 9,443 296 500 48,931 
Rz.eszOw 27,406 10,182 245 415 38,248 
Siedlcc 23,426 9,031 174 375 33,006 
Sieradz 16,273 6,730 260 296 23,559 
Skierniewice 18,771 6,394 262 220 25,647 
Slupsk 26,544 8,672 507 414 36,137 
SuwaHd 18,435 8,637 152 328 27,552 
Szczecin 86,348 23,225 1,348 1,320 112,241 
Trnnob=g 24,742 8,419 237 338 33,736 
TarnOw 29,255 8,325 325 338 38,243 
Tonui 35,023 12,894 1,102 365 49,384 
Walbrzych 35,578 14,370 581 738 51,267 
Warszawa 355,554 84,190 5,607 2,<»5 447,396 
WloclAwek 19,699 8,267 531 3<» 28,801 
WroclAw 102,824 24,842 1,044 1,639 130,349 
ZAmoU 21,974 7,034 124 310 29,442 
Zielona G6ra 28,311 12,861 ill.. M!L 42,569 
TOTALS 2,346,655 735,018 39,696 31,456 3,152,825 

, . ........, :: : -
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Table Vl.b: Waiting List for Telephone Service, by Type. 

R~ideotinl NOD'PBX PBX Totah 
Business BUJliness 

Bi.aIa PodWkA 12,055 339 23 12,417 
Bialystok 42,183 905 226 43,314 
Bielsko-BWA 51,800 2,444 498 54,742 
Bydgom:z 54,366 17,644 478 72,488 
Chehn 10,100 1,050 110 11,260 
Ciechan6w 14,101 5rn 165 14,773 
CZI;stochowa 33,701 1,653 64 35,418 
E1b14g 30,528 1,530 220 32,278 
0daD!k 93,663 28,227 6,415 128,305 
Gorrow Wlkp 31,913 5,500 300 37,713 
J e1enia G6ra 24,978 2,102 132 27,212 
Kalisz 41,557 2,440 44 44,041 
Katowice 268,305 15,462 857 284,624 
Kielce 8,520 2,990 300 51,8\0 
Konin 17,lrn 521 49 17,677 
Koszalin 30,184 904 113 31,201 
Krak6w 77,170 14,470 4,825 96,465 
Krosoo 19,664 792 61 20,517 
Legnica 57,340 14,300 40 71,680 
usmo 19,100 1,100 500 20,700 
Lublin 59,800 2,549 640 62,989 
Lamia 13,768 656 144 14,568 
L6di 109,819 12,655 972 123,446 
Nowy S4cz 27,100 2,410 600 30,110 
Olsztyo 36,168 1,175 346 37,689 
Opole 46,363 2,147 98 48,608 
Ostrolclca 10,608 3,615 50 14,273 
Pila 23,768 726 102 24,596 
Piot.rk6w Trybuo. 60,830 800 150 61,780 
Plock 19,406 1,185 10 20,601 
POmaD 64,000 22,564 300 86,864 
Prumysl 15,445 460 460 16,365 
RAdom 32,243 1,148 36 33,427 
Rzesz6w 12,000 7,200 200 19,400 
Siedlce 21,623 921 25 22,569 
Sieradz 16,853 795 10 17,658 
Skiemiewice 16,048 565 91 16,704 
Slupsk 21,643 746 314 22,703 
Suwalki 23,145 760 70 23,975 
Szczecio 70,529 1,559 500 72,588 
Trnnobrzcg 21,699 1,535 114 23,348 
Tam6w 26,450 677 52 27,179 
Torun 27,009 10,000 37,009 
WAlbnych 44,852 1,846 187 46,885 
War&ZAwa 242,733 15,912 594 259,239 
W10clAwek 17,698 3,828 93 21,619 
WroclAw 85,376 4,124 479 89,979 
Zamooc 13,0'12 302 19 13,413 
ZielOO1l G6ra 36,000 6,000 900 42,900 
TOTALS 2,194,403 223,740 22,976 2,441,119 

r=:: 



Table VI.c: 1989-1990 Potential Demand for All DELs: All Services. 

BiAh Podlaska 
Bialystok 
Biebko-BiAla 
Bydgoszcz 
Ch:!m 
Ciechan6w 
CZ(stocbOWB 
E1bl.Qg 
Gdaruk 
GorzOw W1kp 
J eleniA Gara 
Kalisz 
Katowice 
Kielce 
Konin 
Koszalin 
Krak6w 
Krosno 
Legnica 
Lesmo 
Lublin 
Lomb 
LOdi 
Nowy S4cz 
ObZlyn 
Opole 
Ostrol~a 

PilA 
Piotrlc6w Tryb 
Plock 
Po2lWl 

Przcmyst 
Radom 
Rzesz6w 
Siedlce 
Sieradz 
Skiemiewice 
Stupak 
Suwa1ki 
Szczecin 
Trnnobrug 
Tnm6w 
Torun 
Walbrzycb 
WAl'!lnWn 

Wloclawek 
Wroclaw 
Zlunosc 
Ziclonn Gara 
TOTALS 

Current 
Un~(A) 

17,570 
66,074 
58,582 

101,513 
16,542 
22,053 
36,838 
29,308 

141,904 
35,255 
34,965 
48,163 

257,691 
85,482 
24,175 
47,761 

137,165 
26,493 
37,832 
27,968 
83,059 
19,410 

165,508 
40,493 
62,782 
53,698 
19,806 
32,283 
43,960 
35,086 

125,191 
21,707 
48,931 
38,248 
33,006 
23,559 
25,647 
36,137 
27,552 

112,241 
33,736 
38,243 
49,384 
51,267 

447,396 
28,801 

130,349 
29,442 
42,569 

3,152,825 

Walt 
Ibt(B) 

13,125 
49,613 
53,822 
17,m 

9,501 
14,707 
32,841 
29,956 

127,652 
33,365 
26,391 
39,898 

264,858 
56,230 
19,338 
28,898 
95,649 
22,016 
40,992 
19,839 
61,650 
13,665 

106,527 
30,276 
40,095 
46,077 
13,546 
22,813 
33,628 
25,302 
97,304 
14,373 
33,719 
37,866 
23,548 
17,045 
19,266 
21,203 
24,907 
71,922 
21,666 
26,948 
35,133 
48,423 

245,497 
21,780 
89,365 
13,756 
35,897 

2,349,165 

U nexpl"CMed 
DemoDd(C) 

16,024 
60,850 
64.931 
82,767 
11,004 
17.862 
39,500 
36,013 

137,401 
37.303 
31,169 
47,668 

316.982 
67,513 
23,594 
35,165 

107,897 
26,714 
40,248 
23,786 
74,560 
16,459 

122,729 
35,759 
48,848 
55,547 
14,122 
27,751 
41,107 
30,498 

103,960 
17,482 
40,962 
41,626 
28,518 
20.548 
23,472 
25,740 
30,322 
88,030 
25.730 
32,915 
36,165 
58,678 

292,641 
24,174 

107,761 
16,834 
40,<Y72 

2,747,397 

Total 
(A+B+C) 

46,719 
176,537 
117,335 
261,557 
37.047 
54,622 

109,179 
95,217 

406.957 
105.923 
92,525 

135,729 
839,531 
209,225 

67,1<Y7 
111,824 
340,711 

75.223 
119,<Y72 
71,593 

219,269 
49.534 

394,764 
106,528 
151,725 
155,322 
47,474 
82,847 

118,695 
90,886 

326,455 
53.562 

123,612 
117,740 

85.<Y72 
61,152 
68.385 
83,080 
82.781 

272,193 
81,132 
98,106 

120,682 
158.368 
985,534 

74,755 
327,475 
60,032 

118,53R 
8,249,387 

240 
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Table VI.d: 1989-1990 Potential Demand for All DELs: Residential Services. 
~;- i., ' ,i. <~. ,."£". ,", I .', , ., '3,<' .: .". t.~ .' , :: .:"; ''',," !-,' ." 

Current Walt Unexpressed Total 
lliC!l(A) llst(B) Demnnd(C) (A+B+C) 

BiaJaPodla!kA 12,857 12,786 15,855 41,498 
Bialystok 50,874 48,708 60,398 159,980 
Biel!.k()oBiaJa 40,807 51,378 63,709 155,894 
Bydgosz,cz 71,507 59,633 73,945 205,085 
Chelm 12,030 8,451 10,479 30,960 
Ciec1um6w 14,940 14,200 17,608 46,748 
Cv;stochowa 25,600 31,188 38,673 95,461 
Elb~ 18,973 28,426 35,248 82,647 
0dJui.,1t 108,576 99,425 123,287 331,288 
Oorz6wWlkp 24,095 27,865 34,553 86,513 
J elenia G6ra 22,963 24,289 30,118 TI,370 
Kalisz 35,988 37,458 46,448 119,894 
Katowice 194,148 249,396 309,251 752,795 
Kielce 65,697 53,240 66,018 184,955 
Konin 17,195 18,817 23,333 59,345 
Koszalin 34,786 27,994 34,713 97,493 
Knk6w 110,479 81,179 100,662 292,320 
Krosno 17,762 21,224 26,318 65,304 
Legnica 27,513 26,692 33,098 87,303 
Lesmo 19,791 18,739 23,236 61,766 
Lublin 63,500 59,101 73,285 195,886 
J.ontj., 14,103 13,009 16,131 43,243 
L6di 126,729 93,872 116,401 337,002 
Nowy Sacz 28,938 27,866 34,554 91,358 
Olsztyn 46,060 38,920 48,261 133,241 
Opole 34,878 43,930 54,473 133,281 
Ostrolcka 13,841 9,931 12,314 36,086 
Pila 21,317 22,087 27,388 70,792 
PiOlrli:6w Tryb 32,274 32,828 40,707 105,809 
Plock 25,335 24,117 29,905 79,357 
Poznan 89,996 74,740 92,678 257,414 
Przemysl 14,248 13,913 17,252 45,413 
RAdom 38,692 32,571 40,388 111,651 
Rzesz6w 27,406 30,666 38,026 96,098 
Siedlce 23,426 22,627 28,057 74,110 
Sieradz 16,273 16,250 20,150 52,673 
Skierniewice 18,TII 18,701 23,189 60,661 
stupslt 26,544 20,457 • 25,367 72,368 
Suwalki 18,435 24,147 29,942 72,524 
Szczccin 86,348 70,363 87,250 243,961 
Tranobrzcg 24,742 20,131 24,962 69,835 
Tam6w 29,255 26,271 32,576 88,102 
Tonui 35,023 25,133 31,165 91,321 
Walbrzych 35,578 46,5TI 57,755 139,910 
Warsu.wa 355,554 229,585 284,685 869,824 
W10cbwelt 19,699 17,952 22,260 59,911 
Wrocbw 102,824 85,241 105,699 293,764 
Zamosc 21,974 13,454 16,683 52,111 
Zielona 06ra 28,311 29,897 37,002 95,280 
TOTALS 2,346,655 2,125,425 2,635,527 7,107,607 

,.:, .. 
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Table Vl.e: 1989-1990 Potential Demand for All DELs: Professional Services. 
t"'; t~Q ,", <.L,"; '> :t-." H~f- .. ; ; j$,: . ;" , 1-';'i·" '-it ,_, di,.l.:,-d"' ;: F ~>~ {:;.;; 4sr "@ c., 

Curreot Wait Unexpressed Total 
Linea(A) Ust(B) Demond(C) (A+B+C) 

BiA!A Podlasu 4,713 339 170 5,222 
Bialystok 15,200 905 453 16,558 
Bie1sko-BiA!A 17,775 2,444 1,222 21,441 
Bydgoszcz 30,006 17,644 8,822 56,472 
Cbehn 4,512 1,050 525 6,087 
CiecbAnOw 7,1\3 507 254 7,874 
CZA;8tocbow a 11,238 1,653 827 13,718 
EIb\JIg 10,335 1,530 765 12,630 
Odrui.;l( 33,328 28,227 14,114 75,669 
OorzOw W1kp 11,160 5,500 2,750 19,410 
J e1eniA 06ra 12,002 2,102 1,051 15,155 
Kalisz 12,175 2,440 1,220 15,835 
KAtowice 63,543 15,462 7,731 86,736 
Kielce 19,785 2,990 1,495 24,270 
Konin 6,980 521 261 7,762 
Koszalio 12,975 904 452 14,331 
KrakOw 26,686 14,470 7,235 48,391 
Krosno 8,731 792 396 9,919 
Lcgnica 10,319 14,300 7,150 31,769 
Lesmo 8,177 1,100 550 9,827 
Lublin 19,559 2,549 1,275 23,383 
Lamia 5,307 656 328 6,291 
LOdi: 38,779 12,655 6,328 57,762 
Nawy S4cz 11,555 2,410 1,205 15,170 
ObZlyO 16,722 1,175 588 18,485 
Opole 18,820 2,147 1,074 22,041 
Ostrolda 5,965 3,615 1,808 11,388 
Pita 10,966 726 363 12,055 
PiotrkOw Tryb 11,686 800 400 12,886 
Plock 9,751 1,185 593 11,529 
Pomad 35,195 22,564 11,282 69,041 
Przemysl 7,459 460 230 8,149 
Radom 10,239 1,148 574 11,961 
fu.eszOw 10,842 7,200 3,600 21,642 
Siedlce 9,580 921 461 10,962 
Sierndz 7,286 795 398 8,479 
Skiemiewice 6,876 565 283 7,724 
Slupsk 9,593 746 373 10,712 
Suwalki 9,117 760 380 10,257 
Szczecin 25,893 1,559 780 28,232 
Trnnobrz.eg 8,994 1,535 768 11,297 
TarnOw 8,988 677 339 10,004 
Torun 14,361 10,000 5,000 29,361 
Walbrzycb 15,689 1,846 923 18,458 
WarsZAwa 91,842 15,912 7,956 115,710 
WloclAwek 9,102 3,828 1,914 14,844 
WroclAw 27,525 4,124 2,062 33,711 
Zamosc 7,468 302 151 7,921 
Zielona 06rn 14,258 6,000 3,000 23,258 
TOTALS 806,170 223,740 lll,tl70 1,141,780 

: " :: ... , 
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Appendix VU. 

DATA ON POTENTIAL DEMAND GROWTH FOR DELs 

The forecast for growth of potential demand for DELs between 1990 and 2010 

is based on two sets of inputs: on the need for new housing units, [Suli91], and on 

scenarios for economic growth (Table 5.b). The following are the assumptions made 

in the forecast: 

o For urban areas, the following precentages of households were assumed not 

to want telephone service: 18% of households up to the year 1995, 16% for the 

years 1995-2000 and 10% between the years 2000 and 2010. 

o For the rural areas, the percentages are higher, indicating a lower value of a 

connection: 28% for 1990-1995, 26% for the years 1995-2000 and 20% for the 

period 2000-2010. 

o For the professional segment, the medium growth scenario is adapted (Table 

5. b in Chapter 2), and the network is assumed to grow 1 % faster than the 

economy. 
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Table VILa: Forecast of Need for New Housing Units, 1990-2010 (in '000). 
E· <--~-'c-- ··5 . , .. i ~ '. ""ii""': "";~ Ij", T·i~··~:2Z:·" --,<·Ui· ·",i··,·", ··m'j$·;·_r.!'-;-. 'f" :,,{ ,-,'M>:! J- Z· g, ">f~' ,- I, .. j. . ·W'·-;.-4" ::--J 

Total Urbllll Rural 

1995 2COO 2010 1995 2000 2010 1995 2000 2010 

BiAIA Podlaska 10 12 23 4 5 12 6 7 11 
Bialystok 23 27 58 17 20 45 6 7 13 
Biebko-BiAIA 30 33 69 15 17 36 IS 16 33 
Bydgoszcz 39 44 93 25 30 67 14 14 26 
Cbebn 9 10 21 4 5 11 5 5 10 
Cieclwi6w 14 16 34 5 7 16 9 9 18 
C~stochowa 27 30 59 14 17 36 13 13 23 
E1b~ 15 19 41 9 11 26 6 8 15 
Odruisk 50 56 120 37 43 93 13 13 27 
Oorz6w Wlkp 17 19 44 10 14 30 7 5 14 
Jelenia Oera 16 21 41 11 14 27 5 7 14 
Kalisz 25 29 S8 12 14 31 13 15 27 
Katowice 132 140 321 110 130 295 22 10 26 
Kielce 35 41 85 17 22 48 18 19 37 
Kooin 14 17 35 6 7 16 8 10 19 
Kosza1in 17 20 43 10 13 29 7 7 14 
Kra!c6w 45 49 107 33 37 79 12 12 28 
Kro3no 16 18 41 5 8 16 11 10 25 
l..egnica 15 20 45 10 15 33 5 5 12 
Leomo 12 IS 32 6 7 17 6 8 15 
Lublin 34 41 89 22 27 60 12 14 29 
Lomia 10 12 26 5 6 13 5 6 13 
LOdi 39 44 95 36 41 81 3 3 14 
Nowy S4cz 24 27 56 8 11 24 16 16 32 
OI!Zlyn 26 31 68 15 18 46 11 13 22 
Opole 35 38 80 18 22 45 17 16 35 
O!Uolc:.ka 13 14 33 5 6 14 8 8 19 
Pila 15 20 42 8 11 26 7 9 16 
Piotrlt6w TrybWl. 21 24 50 II 13 30 10 11 20 
Plock 16 18 37 8 10 22 8 8 15 
PoZllAli 48 54 121 35 41 92 13 13 29 
P=my!' 15 16 34 5 7 16 10 9 18 
Radom 24 27 60 11 15 32 13 12 28 
Rze.z6w 27 3] 69 10 13 34 17 18 35 
Sie~lIce 21 24 52 7 9 22 14 15 30 
Sieradz 13 14 30 5 6 14 8 8 16 
Skierniewicc 13 15 31 6 7 19 7 8 12 
Slupsk 14 17 38 7 10 21 7 7 17 
Suwalki 13 17 39 6 7 16 7 10 23 
Szczecin 34 40 82 23 30 64 11 10 18 
T J1Ulobrzcg 18 22 46 7 9 21 11 13 25 
Tarnow 22 25 53 7 10 24 15 15 29 
Torwi 23 26 59 16 19 41 7 7 18 
Wlllbrzych 21 26 57 16 18 41 5 8 16 
Warszawa 74 86 193 64 76 173 10 10 20 
W10clawck 15 16 34 7 8 19 8 8 15 
Wroclaw 38 44 96 28 34 74 10 10 22 
bmosc 19 25 35 5 6 15 14 19 20 
ZielOOA Oore 2L ll. ll. !l. ~ ll.. !L 2- f.Q. 
TOTALS 1267 1455 3132 774 942 2099 493 523 1033 

E- . : . -, .::1 
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Table VII.b: Potential Demand Growth for DELs: All Segments 
. r,; {.g_{,. . ~ " ~}-" L, ii'·,f+,.y,.;, . ;, ~;' , .... " k1 , . ':. ",lOW _<, ~H . {l,:!-n, ,~- ;.- :" .! .. , 

1990 1995 2000 2005 2010 

Biala PodlAlIkA 46,719 55,605 68,303 81,529 95,349 
BiAlystok 176,537 197,573 228,334 26,851 301,255 
Bielsko-Biala 177,335 204,752 242,898 286,264 332,074 
Bydgo!lZ.cz 261,557 300,958 364,518 440,582 523,082 
Chebn 37,047 45,227 56,599 69,518 83,130 
Cicc\um6w 54,622 67,136 84,482 104,132 124,679 
C~stochown 109,179 133,121 165,169 199,301 234,998 
E1b14g 95,277 109,237 131,329 157,027 184,165 
OdaJlsk 406,957 457,900 540,523 640,460 749,021 
Oorz6w W1kp 105,923 122,413 147,594 178,912 212,444 
Jelcnb 06ra 92,525 107,637 132,599 159,910 188,948 
Kalisz 135,729 158,310 190,462 225,517 262,377 
Katowice 83Q,531 959,169 1,119,073 1,312,509 1,515,832 
Kielce 209,225 241,114 287,428 339,481 394,301 
Konin 67,107 79,607 97,761 117,769 138,662 
Koszalin 111,824 127,647 151,374 179,018 208,296 
Krak6w 340,711 383,970 448,150 525,071 607,509 
Krosno 75,223 89,646 109,644 133,610 158,707 
Legnica 119,072 135,547 167,216 206,860 250,125 
Lesmo 71,593 82,725 100,100 120,138 141,295 
Lublin 219,269 250,221 296,131 349,338 405,209 
Lomia 49,534 58,561 71,746 86,945 102,860 
LOOt 394,764 434,334 498,482 576,229 660,560 
Nowy SIlCZ 106,528 128,201 158,330 192,101 227,601 
Olsztyn 151,725 175,474 210,553 251,601 294,755 
Opole 155,322 186,918 229,636 278,116 329,107 
Ostrol~ 47,474 59,630 76,857 98,321 121,083 
Pita 82,847 96,731 119,421 145,182 172,317 
Piotrk6w Tl)'b 118,695 137,608 164,117 193,848 225,049 
Plock 90,886 105,521 126,251 149,525 174,114 
PoZIWi 326,455 374,887 452,772 548,905 652,907 
PrzcmySl 53,562 66,933 84,404 104,230 124,984 
Radom 123,612 144,864 173,531 206,972 241,776 
Rzcsz6w 117,740 142,724 179,241 222,735 268,697 
Sicdlce 85,072 103,732 129,365 158,727 189,338 
Sieradz 61,152 72,926 88,827 107,143 126,426 
Skiemiewice 68,385 80,060 96,477 114,741 133,885 
Slupsk 83,080 95,967 115,466 138,649 163,053 
Suwa1k.i 82,781 94,789 114,081 137,403 161,894 
Szczccin 272,193 303,782 351,041 404,335 460,846 
Tranobrzeg 81,132 97,376 121,441 148,438 176,721 
Tam6w 98,106 117,460 143,516 172,696 203,017 
Tonui 120,682 143,400 179,133 223,258 270,730 
Walbrzych 158,368 178,014 208,781 245,082 283,486 
Wuszawa 985,534 1,061,420 1,188,080 1,344,985 1,515,078 
Wlocl4wek 74,755 89,006 109,527 133,629 159,423 
Wrocl4w 327,475 363,065 416,258 479,073 545,729 
Zamosc 60,032 76,653 101,760 121,870 142,883 
Zielona 06ra 118,538 138,815 170,907 210,274 252,292 
TOTALS 8,249,387 9,438,366 11,209,690 13,285,811 15,492,071 

1- .- :.: :- -: -:. -~= . ~:::::J 
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Table VILe: Potential Demand Growth for DELs: Professional Segment 
t "'~ ',' j ""'ri~'~ - _ .... ,A~--i;; -"'~ f .. ,.g'i' . .: /, <- - . d-C;'" ".;;-."; . ;.,J~;{,.~".j"'" ~," t-->' ::' 

1990 1995 2000 2005 2010 

Biaia PodJaskA 5,222 5,908 8,286 11,621 15,552 
Bialystok 16,558 18,733 26,274 36,851 49,315 
Bielsko-BiaIA 21,441 24,259 34,024 47,720 63,860 
Bydgoncz 56,472 63,893 89,613 125,687 168,198 
Ch:b: 6,087 6,887 9,659 13,548 18,130 
Ciechlln6w 7,874 8,908 12,494 17,524 2J,451 
Czcstocbawa 13,718 15,520 21,768 30,530 40,857 
E1b~ 12,630 14,290 20,042 28,110 37,617 
Odadsk 75,669 85,612 120,075 168,412 225,373 
GorzOw Wlkp 19,410 21,961 30,801 43,200 57,811 
lclenia G6ra 15,155 17,146 24,049 33,730 45,138 
KAlisz 15,835 17,916 25,128 35,243 47,163 
Katowice 86,736 98,134 137,638 193,044 258,337 
Kielce 24,270 27,459 38,513 54,017 72,286 
Konin 7,762 8,781 12,316 17,274 23,117 
Koszalin 14,331 16,214 22,741 31,896 42,684 
Krak6w 48,391 54,750 76,790 107,701 144,129 
Krosno 9,919 11,222 15,740 22,076 29,543 
Legnica 31,769 35,944 50,413 70,707 94,622 
Leamo 9,827 11,118 15,594 21,871 29,269 
Lublin 23,383 26,455 37,105 52,041 69,643 
Lomi.a 6,291 7,118 9,983 14,002 18,737 
L6di 57,762 65,352 91,659 128,557 172,038 
Nawy S4cz 15,170 17,163 24,073 33,763 45,183 
OIsZlyn 18,485 20,914 29,332 41,140 55,055 
Opole 22,(~U 24,937 34,975 49,054 65,646 
Ostrol~ 11,388 12,884 18,070 25,345 33,917 
Pita 12,055 13,639 19,130 26,830 35,905 
Piotrlc6w T ryb 12,886 14,579 20,448 28,680 38,380 
Plock 11,529 13,043 18,294 25,658 34,337 
Poznan 69,041 78,114 109,558 153,661 205,633 
Przemys' 8,149 9,220 12,931 18,137 24,271 
Radom 11,961 13,533 18,980 26,621 35,625 
Rzesz6w 21,642 24,486 34,343 48,168 64,459 
Sicdlce 10,962 12,402 17,394 24,396 32,648 
Sieradz 8,479 9,593 13,454 18,870 25,253 
Sliemiewice 7,724 8,738 12,256 17,190 23,004 
Slupsk 10,712 12,120 16,998 23,841 31,905 
Suwalki 10,257 11,605 16,276 22,829 30,550 
Szczecin 28,232 31,941 44,799 62,833 84,085 
Tranobrzeg 11,297 12,781 17,926 25,142 33,646 
Tam6w 10,004 11,318 15,874 22,264 29,795 
Tonui 29,361 33,219 46,592 65,347 87,449 
Walbrzycb 18,458 20,884 29,290 41,081 54,976 
Warazswa 115,710 130,915 183,615 257,530 344,633 
W10clAwek 14,844 16,795 23,555 33,038 44,212 
WroclAw 33,711 38,141 53,495 75,029 100,406 
ZamoM! 7,921 8,962 12,570 17,629 23,592 
ZielOllA G6ra 23,258 26,314 36,907 51,764 69,272 
TOTALS 1,141,780 1,291,819 1,811,843 2,541,204 3,400,704 

.!' : -: - I 
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Table VII.d: Potential Demand Growth for DELs: Residential Segment 
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1990 1995 2000 200S 2010 

Bia14 PodlaskA 41,498 49,698 60,018 69,908 79,798 
Bialystok 159,980 178,840 202,060 227,000 251,940 
Bielsko-Bia14 155,894 180,494 208,874 238,544 268,214 
Bydgoszcz 205,085 237,065 274,905 314,895 354,885 
Chelm 30,960 38,340 46,940 55,970 65,000 
CiechAnow 46,748 58,228 71,988 86,608 101,228 
Czestocbowa 95,461 117,601 143,401 168,771 194,141 
EIblag 82,647 94,947 111,287 128,917 146,547 
Odansk 331,288 372,288 420,448 472,0<!8 523,648 
Oorzow W1kp 86,513 100,453 116,793 135,713 154,633 
J elenia Oora 77,370 90,490 108,550 126,180 143,810 
Kalisz 119,894 140,394 165,334 190,274 215,214 
Katowice 752,795 861,035 981,435 1,119,465 1,257,495 
Kielce 184,955 213,655 248,915 285,465 322,015 
Konin 59,345 70,825 85,445 100,495 115,545 
Koszalin 97,493 111,433 128,633 147,123 165,613 
Knkow 292,320 329,220 371,360 417,370 463,380 
Krosno 65,304 78,424 93,904 111,534 129,164 
Legnica 87,303 99,603 116,803 136,153 155,503 
Lesmo 61,766 71,606 84,506 98,266 112,026 
Lublin 195,886 223,766 259,026 297,296 335,566 
Lomza 43,243 51,443 61,763 72,943 84,123 
Lodz 337,002 368,982 406,822 447,672 488,522 
Nowy Sacz 91,358 111,038 134,258 158,338 182,418 
Olsztyn 133,241 154,561 181,221 210,461 239,701 
Opole 133,281 161,981 194,661 229,061 263,461 
OstrolekA 36,086 46,746 58,786 72,976 87,166 
Pi1a 70,792 83,092 100,292 118,352 136,412 
Piotrlcow Tryb 105,809 123,029 143,669 165,169 186,669 
Plock 79,357 92,477 107,957 123,867 139,m 
Poznan 257,414 296,774 343,214 395,244 447,274 
Przemysl 45,413 57,713 71,473 86,093 100,713 
RAdom 111,651 131,331 154,551 180,351 206,151 
Rzeszow 96,098 118,238 144,898 174,568 204,238 
Siedlce 74,110 91,330 111,970 134,330 156,690 
Siellldz 52,673 63,333 75,373 88,273 101,173 
Skicmiewice 60,661 71,321 84,221 97,551 110,881 
Siupsk 72,368 83,848 98,468 114,808 131,148 
Suwalki 72,524 83,184 97,804 114,574 131,344 
S7£zecin 243,961 271,841 306,241 341,501 376,761 
Tranobrug 69,835 84,595 103,515 123,295 143,075 
Tarnow 88,102 106,142 127,642 150,432 173,222 
Torun 91,321 110,181 132,541 157,911 183,281 
Walbrzycb 139,910 157,130 179,490 204,000 228,510 
Wanlllwa 869,824 930,504 1,004,464 1,087,454 1,170,444 
Wloclawelo; 59,911 72,211 85,971 100,591 115,211 
Wroclaw 293,764 324,924 362,764 404,044 445,324 
Zamosc 52,111 67,691 89,191 104,241 119,291 
Zielooa OOIll 95,280 112,500 134,000 158,510 183,020 
TOTALS 7,107,607 8,146,547 9,397,847 10,744,607 12,091,367 
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Appendix Vill. 

GWSSARY AND ABBREVIATIONS 

APr The 1990 Act on Posts and Telecommunications. 

ART Act on Radio and Television. 

Central Office Switching facility in which subscriber loops tenninate. Also referred 
to as local switching office. 

CMEA Council for Mutual Economic Assistance was an organization set up to 
coordinate economic integration of member countries: the USSR, Poland, 
Czechoslovakia, Hungary, Bulgaria, East Germany, Romania, Cuba and Viet
nam. Yugoslavia was an associate member. 

DEL Direct Exchange Line. Telecommunication line that connects directly to a local 
exchange. Also referred to as main line, or direct access line. 

Direct Access Line See DEL. 

EARN European Academic and Research Network, is the administrative unit for the 
European component of what is a large computer network serving much of 
world's academic community. 

ESS Electronic Switching System. Initially designed to work in the central offices of 
the Bell System, has since become a technology manufactured and sold by 
AT&T's Western Electric. 

KRRT National Countil on Radio and Television [Krajowa Rada Radia i Te/ewiljzl 

KTS Key Telephone System. 



LAN Local Area Network. 

Main Line See DEL. 

MPT Ministry of Posts and Telecommunications. 

NBP National Bank of Poland. 

PAR State Radio Agency [Panstwowa Ageneja Radiowa]. 

PBX Private Branch Exchange. 

PIT State Telecommunication Inspectorate [Paristwowa /nspekeja 
Telekomunikacyjna] . 

PPTT Polist Post Telephone and Telegraph [Polska Poezta Telegraf i Telefon]. 

PRiTV Polish Radio and Television [Polskie Radio i Telewilja]. 

PTT Post Telephone and Telegraph. 

ROC Regional Operating Company. 

SCPE Stalinist Centrally Planned Economy. 

SIT A Societe internationale pour la telecommunication aeronautique. 

SWIFT Society for Worldwide Interbank Financial Telecommunications. 

Tandem Excbange An exchange interconnecting central offices service local net
works. 

TP S.A. Joint-stock Company Polish Telecommunications [Telekomunikaeja Polska 
Sp6/ka Akcyjna]. 

Transit Exchange See Tandem Exchange. 
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