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FROM THE SCIENTIFIC COUNCIL

Dear Readers,
We take the liberty to deliver to your attention the first issue of ‘Journal
of Management and Financial Sciences’ – a periodical issued by Collegium of
Management and Finance of the Warsaw School of Economics. Until now the
periodical has been published in Polish; however, we came to the conclusion that
the time had come to join the international exchange of economic thought and
publish achievements of primarily Polish economists in English.
We are doing this with certain anxiety. We shall be grateful for your interest
and all critical remarks, for only these contribute to the progress in human
knowledge.
To begin with, we are planning to publish this periodical on a six-month
basis and starting from 2010 as a quarterly.
In our periodical we intend to include papers of research workers of
the Warsaw School of Economics, for we aim at presenting our input into the
development of economic thought. We shall also be grateful to all persons interested
in economic issues for their willingness to contribute to our periodical.
Janusz Ostaszewski,
Chairman of the Scientific Council and Dean of the Faculty
Ryszard Bartkowiak,
Vice-Chairman of the Scientific Council and Vice-Dean of the Faculty

Janusz Ostaszewski
Warsaw School of Economics

The Level of Fiscality in Poland against
the Background of other Countries and its Impact
on Economic Development and Polish Welfare
1. T
 he Redistribution of GDP in Poland and in other Countries.
The Scope of Redistribution with regard to Expenditures
within the Public Finances Sector
Representatives of different professional circles in Poland often express ideas
that the level of fiscality in our economic system is too high, which among other
factors, results in far from the required and expected pace of entrepreneurship
growth. One of the most often presented theses concerning the Polish fiscal
system is the thesis of an exceptionally high rate of GDP redistribution. It is
additionally argued that for some time, across the world, a tendency has been
observed to limit the scope of GDP redistribution, or – to express it in a broader
context – to reduce the role of the state in economy. From this perspective the
fiscal system in Poland resembles a highly complicated one, with an excessive
level of budgetary redistribution.
Considering GDP redistribution through institutions within the public
finances sector, special attention must be given to the share of state financed
expenditures within the Gross Domestic Product. One must realize that
redistribution viewed from the angle of expenditures determines the fiscal needs of
the state. It is the correctly constructed system of public finances where the level of
the state expenditure should influence the level of the state fiscality; this relation
should never be viewed in the reverse order, i.e. expenditure cannot result from the
previously prepared tax system (without recognizing the needs on the expenses side).
In order to draw correct conclusions concerning the level of fiscality in Poland
(as in any other country), the analysis of the share of expenditures financed through
institutions of the public finances system should be considered allowing for:
• GDP redistribution in Poland against the backdrop of redistribution in
other countries, not only in Europe,
• the needs related to the required pace of economic growth,


J. Czekaj, Podatki w Polsce na tle krajów OECD, „Nasz Rynek kapitałowy”, No. 4/2002, p. 73.
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• trends in allocating public means – the state as an investor, and in which
areas of economy (e.g. building infrastructure or house construction), and
also as a welfare state (financing current social expenditure),
• historical considerations which shape citizens’ claims on the state and
therefore influence the given level of fixed expenditures (also referred to
as determined expenditures),
• the level of GDP in Poland in relation to other countries, which among
others, determines Poland’s economic potential, and comparative analysis of
GDP per capita in the countries we have compared, therefore determining
the level of differences in a nations wealth.
Figure 1. Public Sector Expenditures (in GDP %) in the Period 1989–2008 in
Chosen OECD Countries

Public Sector Expenditures (in GDP %)
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Source: own study based on OECD data, OECD Economic Outlook 1/2007, No. 81.

Mere comparative analysis of GDP redistribution in Poland in relation to
redistribution in other countries may not be sufficient for drawing conclusions
on existent or non-existent excessive fiscality, and only on this basis, may lead
to false conclusions which have nothing in common to the reliable approach in
the analysed macroeconomic phenomena.
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Table 1. Public Sector Expenditures % in GDP (in nominal terms)*
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Realizing the need for a multi-aspect analysis, let us begin our considerations
on GDP redistribution in Poland with a comparative analysis of the share of
public expenditures in GDP on the basis of data published by the OECD.
The level of GDP redistribution in Poland in relation to other countries
may be considered by analysing public sector expenditure as shown in Table 1.
In this table the percentage share of public sector expenditure in GDP in Poland
between the years 1989 and 2008 has been given. In member countries of the
Economic and Monetary Union (the euro zone, which includes 12 countries)
in 2006 this index amounted to 47.1%, whereas in Poland 43.3%. In the years
1995–2006 budgetary redistribution in the euro zone fell by 3.4% points, in OECD
countries the decrease amounted to 1.8% and in Poland the decrease of the public
expenditure share in GDP in the discussed period, equaled 4.4% pts.
Among all the European OECD member countries (21) mentioned in Table 1,
a lower level of GDP redistribution (expenditures) compared to Poland in 2006
was noted in 9 countries, mainly in Ireland (34.0%), Switzerland (35.0%), Greece
(36.7%), Slovakia (37.3%), Spain (38.5%), Luxemburg (40.4%), Norway (40.6%),
Iceland (41.4%) and the Czech Republic (41.9%). It is worth noting that within
OECD member countries outside Europe, which were presented in Table 1, in
2006 the GDP expenditure share was low (except for Canada – 39.5% and New
Zealand – 39.5%) and it fluctuated between 29.9% in South Korea and 36.3%
in Japan. Therefore is it possible, on the basis of the analyses presented above,
to come to the conclusion that there is no excessive fiscality in Poland and that
the rate of GDP redistribution by centralized institutions of the public finance
system is moderate and adapted to the development requirements in our country?
The answer to this question will be given further in the article.

2. Is Poland a Welfare State?
Comparing the data from Table 1 and Figure 1 and attempting to draw
conclusions about the size of the problem, we should not forget about the needs
of individual countries, the needs, which due to their nature and amount of
outlay, can only be met through centralized institutions. Certainly here Poland
must be seen as a considerably underinvested country. First of all, the level of
broadly understood material infrastructure and insufficient investments in human
capital are the factors which impede economic growth. However, the observations
about a relatively low level of GDP redistribution in Poland, using only simple
comparisons without an in-depth analysis of, for example, the level of GDP per
capita, are misleading, for the level of GDP redistribution in Poland does not

12
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mean a high level of affluence. Among other factors, this situation is a result of
the budget expenditure structure, which is characteristic of a welfare state, and
which in turn obstructs the dynamics of economic growth. A very high level of
fixed expenditure in overall expenditures (more than 74%), which I will discuss
later, but primarily their nature, typical of a welfare state, cause that the mere
comparison of GDP redistribution in Poland against the background of other
countries does not give us much ground for satisfaction and reassurance. We still
spend too much, considering, among others, the affluence of other nations we
want to compare ourselves to. In our situation it is necessary to look at the policy
of expenditures in the countries which, over a long time, continued to achieve or
right now achieve more than 7% of economic growth. The so-called euro-sclerosis
cannot blind us; we should turn towards the so-called economic tigers which
quickly climbed, or are climbing, the ladder in order to achieve their superior
goal, i.e. to gain the desired level of affluence. In all these countries, cuts were
made in budget expenditures, which in turn resulted in lower fiscality. Lower
taxes are one of the most important driving forces for all economic systems.
Is it therefore possible to, theoretically, use models in order to set a rational
level of GDP redistribution? I doubt it is as there is no ideal model of budget
policy, just as there is no ideal model of tax system. Everything depends on the
goals we want to achieve and these are directly related to individual parameters
characteristic of a given country’s economy; starting with the level of GDP per
capita, education, possession of strategic mineral deposits, modernity of the
economy, corporate culture, etc. and ending in the level of a broadly understood
socio-economic infrastructure. Also such factors as the will of the Parliament
and government to carry out goals considered as priorities and determination
of business and political leaders to accomplish them must be added to the
above. Therefore, every discussion concerning the reduction of tax burdens for
employees and entrepreneurs must answer the question about the level of budget
expenditures, including retirement and disability pensions according to the chosen
and realized strategy within the state performing its functions for the citizens.
At the same time we must realize that welfare state acts as a hindrance for
these economies which should grow rapidly, for private expenditures, which was
confirmed by economic practice in most cases, are much more effective than
public ones.
It is difficult to give a precise definition of a welfare state because this
notion is not homogenous.



P. Lipka, Jaka strategia, jakie oszczędności. „Gazeta Prawna” No. 21, 30/01/2004.
L. Balcerowicz, Ekonomia i etyka państwa socjalnego. A lecture for the Polish Business Roundtable,
1/02/2006.
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Referring to the welfare state, L. Balcerowicz mentions its three constitutive
elements:
• social expenditures (transfers), which consist of two parts. The first part
includes various allowances, pensions and annuities; they are not the result
of former savings but are paid from taxes or from contributions paid
within the so-called repartition system. The second part includes goods
for which we do not pay directly, only through taxes, e.g. free education,
free health care, etc.,
• increased taxes, which are the consequence of social expenditures.
Everything must be paid for; so if some goods or services are not paid for
from our own pocket, then they are paid for through increased taxes,
• different regulations, especially in the sphere of regulating relations
between the employer and the employee. It primarily concerns the labour
market. The scope of official interference in matters related to protection
against redundancy, the existence of official minimal pay and fixing its level
and the type of group payment negotiations constitute the framework of
this market; when state interference is significant, they are often much
limited.
Ronald Reagan very aptly and wittily at the same time defined the welfare
state as “an alimentary canal with a huge appetite at one end and a huge lack
of responsibility at the other”.
The aforementioned elements may form different systemic solutions; as
a result there are many variants (mutations) of the welfare state. For example
comparing the USA with European countries it becomes obvious that the American
welfare state is less developed in relation to European countries. The cause of
this situation lies primarily in different compensation attitudes in the compared
countries, especially in relation to evaluating causes of poverty. Europeans are
more prone to blame the state for their decreasing standard of living, whereas
Americans are willing to believe that it is the people who, for some reason, are
poor and are responsible for this situation.
In Europe the largest acceleration of social expenditure in developed
countries took place between 1960 and 1975. At the time the bases of market
economy were stabilized to a great extent and this period proved to be ‘the golden
age’ for the world economy, including European economy. Highly developed
countries noted a high level of GDP per capita and this helped in increasing social
expenditure. At the time people did not realize what the consequences of accepting



S. Janecki, Kaczyński atakuje nieprzychylne mu media, ale nie potrafi się wznieść ponad ich opinie,
„Wprost”, No. 32, 13/08/2006, p. 3.
Balcerowicz o państwie socjalnym, „Puls Biznesu” 29/03/2006.

14

Janusz Ostaszewski

the model of the welfare state might be, so future changes in the demographic
model, i.e. the problem of an ageing society, was not taken into account.
If we focus our attention on the situation in Poland, we see that the
share of expenditure in GDP, amounting to the level of 43.3%, is too high and
expenditure is relatively much higher than the burdens in such countries like
Sweden, Denmark or France noted at the time when GDP per capita in these
countries was comparable to the figures in contemporary Poland.
Our country can certainly be included in the group of well-developed welfare
states. The four reasons mentioned below are the most important.
Firstly, huge and growing social expenditure (comp. further arguments on
fixed expenditures) lead to high and increasing taxes. Although economics does
not provide a clear-cut answer, on the basis of experience we may be quite sure
that a starting economy, which Poland definitely is, cannot become an economic
tiger with over 43% share of its budget expenditure in GDP. As L. Balcerowicz
rightly points out, with this level of social spending the maximum rate of economic
growth in the long run, may amount to 4–5%, but not 7–10%. According to
L. Balcerowicz all economic tigers have one thing in common – they started
with a low level of economic growth and maintained the relationship between
expenditure and taxes and GDP around 20%. Taiwan and South Korea were
(and still are) economic tigers.
This group also includes Thailand, Hong Kong, Singapore, and recently
China, India, Estonia, Latvia, Lithuania and Slovakia (see Figures 2 and 3).
There is a certain regularity in the development of economies around the world.
Countries starting with a low level of growth (measured in GDP per capita),
in order to achieve the required wealth of the nation, have to maintain a high
growth rate of GDP exceeding 7 or even 8% (each year over the previous one),
however paying particular attention to the inflation rate not exceeding the level
set by the rational monetary policy pursued in a given country.
Having achieved the specified level of GDP per capita, they could afford to
slow down this high growth rate so as not to lead to “overheating” the economy,
which results in the appearance of an inflationary impulse. On the other hand,
they should remember that slowing down economic growth which was noted in
previous years, among others results from the looseness of the economic system
in the world or from the economic downturn observed in particular areas of
economy.
A very interesting issue which requires further examination is to find
the answer to the question how introducing the euro influenced the economic


L. Balcerowicz, Ekonomia i etyka..., op. cit.
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growth of Economic and Monetary Union member-countries. By analysing the data
presented in Table 2 we may ask if the euro zone suffers from “short breath”.
Particular tendencies to quickly slow down economic growth can be observed,
for example, in Ireland (the GDP growth in real terms was 11.7% in 1997, 8.6%
in 1998, 10.7% in 1999 and 9.2% in 2000, in the years 2004–2007 it fluctuated
(maximum and minimum values between 6% and 4.3%. In Portugal the GDP
growth was 4.2% in 1997, 4.8% in 1998, 3.9% in 1999 and 3.9 again in 2000, in
the years 2007–2004 it fluctuated (maximum and minimum values) between 1.8%
and 0.5%). Giving an objective answer to such a question, however, requires an
in-depth analysis of a multi-dimensional character.

Figure 2. GDP Growth Rate in % in Real Terms (annually) in Chosen OECD
Countries in the Years 1993–2008
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Comp. also D. Pawłowska, Strefa euro ma zadyszkę, „Dziennik” 25/07/2006, p. 21.
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Figure 3. GDP Growth Rate in % in Real Terms (annually) in Chosen OECD
Countries in the Years 2004–2008
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Source: own study based on OECD Economic Outlook 1/2007, No. 81.

Table 3. GDP Growth Rate in % in Real Terms (annually) in Chosen Asian
Countries
2005

2006

2007

2008

China

Country

10.4

10.7

10.0

9.5

India

9.2

9.2

8.4

7.8

Pakistan

8.0

6.2

6.5

6.5

Bangladesh

6.3

6.7

6.6

6.5

Indonesia

5.7

5.5

6.0

6.3

Thailand

4.5

5.0

4.5

4.8

Philippines

5.0

5.4

5.8

5.8

Malaysia

5.2

5.9

5.5

5.8

South Korea

4.2

5.0

4.4

4.4

Taiwan

4.0

4.6

4.2

4.3

Hong Kong

7.5

6.8

5.5

5.0

Singapore

6.6

7.9

5.5

5.7

Source: own study on the basis of World Economic Outlook, Spillovers and Cycles in the Global
Economy, April 2007, International Monetary Fund, p. 61.
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Figure 4. GDP Growth Rate in % in Real Terms (annually) in Chosen Asian
Countries
GDP Growth Rate in % in Real Terms (annually) in Chosen Asian Countries
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Source: own study on the basis of World Economic Outlook. Spillovers and Cycles In the Global
Economy, April 2007. International Monetary Fund, p. 61.

Table 4. GDP Growth Rate in % in Real Terms (annually) in Chosen European
Countries after EU Enlargement in 2004 and in 2007
Country

2005

2006

2007

2008

Estonia

10.5

Latvia

10.2

11.4

9.9

7.9

11.9

10.5

Lithuania

7.0

7.6

7.5

7.0

6.5

Czech Republic

6.1

6.1

5.5

5.0

Hungary

4.2

3.9

2.5

3.1

Poland

3.6

6.1

6.7

5.5

Slovakia

6.0

8.3

8.7

7.6

Bulgaria

5.5

6.2

6.0

6.0

Malta

2.2

2.5

2.3

2.3

Romania

4.1

7.7

6.5

4.8

Slovenia

4.0

5.2

4.5

4.0

Source: own study based on World Economic Outlook. Spillovers and Cycles In the Global Economy,
April 2007, International Monetary Fund, p. 69 and OECD Economic Outlook 1/2007, No. 81.
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Figure 5. GDP Growth Rate in % in Real Terms (annually) in Chosen European
Countries after EU Enlargement in 2004 and in 2007
GDP Growth Rate in % in Real Terms (annually) in Chosen European Countries
after EU Enlargement in 2004 and in 2007
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Maintaining its present fiscal position, in which 80–90% results in developing
a welfare state, due to creating budgetary expenditure the state does spend
enough on building infrastructure, Poland will lag behind some of her neighbours.
Our country will grow, but at a much slower pace than other countries. In the
annual “Doing Business” report, which discusses conditions of doing business
in 175 countries in the world in 2006, according to the World Bank estimates
Poland took 75th place. This represents a decline by 1 position over 2005. It
does not mean that we do not reform our economy, it simply means that others
do it considerably faster. It is worth noting that from the viewpoint of the ease



Doing Business, The World Bank Group, 2006 The Internet website 29/07/2007: http://www.
doingbusiness.org/EconomyRankings/
When preparing countries’ rankings from the point of view of easiness of doing business, in its
methodology the World Bank consider the index calculated for each country; the index is based on
10 discriminants connected with doing business, i.e. the ease of starting a business, the level of
difficulty in obtaining the necessary permission (administrative decisions, concessions etc.), the ease of
employing and dismissal of workers, how complex the procedures are related to registering property
(legal safety), how easy it is to get credit, the level of investors’ rights protection (transparency
of transactions, possibilities of doing business on your own, elasticity in dismissing the board
members who make mistakes in running the company), the ease of paying taxes, how difficult
trading across borders is, freedom and flexibility in concluding and completing trade contracts, the
ease of procedures connected with bankruptcy or closing a business.
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of doing business, such countries as Lithuania (16th place), Estonia (17th place),
Latvia (24th place), Slovakia (36th place), Romania (49th place), Bulgaria (54th
place), Slovenia (61st place), Hungary (66th place) are ahead of our country. In the
aforementioned “Doing Business” list, which the World Bank published in 2006,
Poland does not precede any country which joined the European Union in 2004
and 2007. This result of the ranking is not optimistic, on the contrary, it leads
to the conclusion that Poland should reform her economy as soon as possible via
abolishing barriers, which often are of an administrative and legal character and
restrain the development of entrepreneurship in our country. Analysing particular
spheres which influence the general level of the ease of conducting business
activity and, taking into account the changes which took place in 2006 over 2005,
Poland noted a fall of 15 places (from 99th position to 114th) in relation to the
ease of starting a business activity, of 4 places (from 142nd position to 146th) in
relation to the ease of obtaining licenses, concessions, etc., of 6 places (from 80th
position to 86th) for issues concerning complicated procedures related to acquiring
ownership rights (registering property), of 6 places (from 59th position to 65th) in
matters related to the ease of obtaining credit, of 3 places (from 68th position to
71st) in relation to the ease of international trade exchange, of 1 place (from 111th
position to 112th) in matters related to the freedom and flexibility of concluding
and enforcing trade contracts and 1 place (from the 84th position to the 85th)
in relation to the procedures connected with bankruptcy or closing a business.
In the two remaining spheres Poland improved its position in the ranking, i.e.
in employment flexibility and employee dismissal and in matters related to the
protection of shareholders’ interests, by 12 places (from 61st position to 49th) and
by 10 places (from 43rd position to 33rd), respectively10.
Secondly, tax and semi-tax burdens, which concern other than payment
costs of labour or are a burden on gross income of the employee11, to a large
extent restrain employment growth12. Besides, social systems weaken motivation
to look for jobs. The more the welfare state, the less need people feel to do
something on their own, as the welfare state limits entrepreneurship.
Thirdly, intense employee protection against dismissal results in increasing
long-term unemployment, because entrepreneurs limit their inclination to employ
new people.
10
11

12

�����������������������������������������������������������������������������������������������
Doing Business, The World Bank Group, 2006. Internet website printed on 29/07/2007: �����������
http://www.
doingbusiness.org/map/
Tax wedge in 2006 in Poland amounted to some 44.0%, which means that in order to get net 1 PLN
in remuneration, taking into account the structure of labour costs with an average net monthly
salary amounting to 1,674.54 PLN, it is necessary to activate financial means corresponding to
overall labour costs of 1.78 PLN.
�������������������������������������������������������������������������������������������
See in. K. Polarczyk, Klin podatkowy a bezrobocie, Biuro Analiz Sejmowych, June 2007, p. 2.
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Fourthly, this may sound paradoxical but a “swollen” welfare state
favors the appearance of social differences; as the OECD research shows, high
unemployment costs are paid for by the weakest groups, which further decreases
their living standard13.
Here one may raise a reflection if describing Poland as a welfare state is
correct. Analysing constitutive elements for such a state shown by L. Balcerowicz,
I think there are no doubts concerning terminology. The problem arises when we
compare the quality and level of payments offered by our state with the payments
offered by the countries belonging to the group referred to as the welfare state.
We shall see that the quality and value of social security payments offered in our
country is shockingly low. Without radical systemic changes it may turn out that
our state will not be able to meet its undertaken obligations. Even today signals
are sent from different groups analysing the condition and forecasts concerning
the development of the Polish economy that soon the standard of living of the
retired from the so-called post-war demographic explosion may be considerably
reduced. I wish to underline that these are not catastrophic omens but forecasts
based on simulations carried out by various economists14.

13
14

L. Balcerowicz, Ekonomia i etyka..., op. cit.
D. Pawłowska, R. Oamchel, Emerytury zagrożone, „Dziennik”, No. 79 of 21/07/2006, p. 1 and cont.

The Level of Fiscality in Poland against the Background of other Countries...

23

Labor cost

Figure 6. Tax Wedge15
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Source: K. Polarczyk, Klin podatkowy..., op. cit., p. 2.

3. Legally Determined Expenditures (fixed)
In literature and in budgetary practice the so-called fixed expenditures (often
referred to as determined expenditures) are accepted to be the factor determining
the level of budgetary expenses of the state. These expenditures must be financed
because they result from legal regulations or earlier legal obligations16. In
other words, the finance minister cannot influence the amount of determined
expenditures and they must be included in the budget, even if the minister
has a different opinion. The level of fixed expenditures and their share in total
15

16

Tax wedge was marked by filling in black the specified area in the Figure, which in fact resembles
a wedge. At point R there is an equilibrium, labour costs equal net remuneration. Employment
is at its highest. If costs other than labour costs grow (semi-taxes which are a burden on the
employer), the labour supply decreases and equals the demand for labour at the level Z2, whereas
with constant net pay, the demand for labour equals point Z1. In case additional tax and semi-tax
burdens referring to gross pay, net remuneration decreases and supply of labour is shown in point
Z2. Automatically tax wedge increases, which are shown in Figure 6.
����������������������������������������������������������������������������������������������
M. Markiewicz, J. Siwińska, Wydatki sztywne budżetu państwa. Studia i Analizy, CASE – Centrum
Analiz Społeczno-Ekonomicznych, Warsaw 2003, p. 6.
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spending shows to what extent a given country is a welfare state, which often, and
quite rightly, is synonymous with an extravagant state resulting in the slowing
down of GDP growth level, otherwise possible to attain.
On examining the report on the performance of the state budget for the
period 1st January to 31st December 2006, we may observe the proportions
presented below between the fixed and remaining expenditures (comp. Table 4).
In the years 2002–2003 the share of fixed expenditures in total budget
expenses visibly increased, which was a result of raising costs connected with
the implementation of the 1991 social security reform, health care reform and
systemic solutions in the area of financing some expenditures. In 2004 a slight
decrease of these expenditures was noted, however in 2005 the share of legally
determined expenditures was 1.2% points higher than in 2004.
Similarly to previous years the structure of state budget expenditures was
shaped by the share of expenses which had to be financed, for they resulted
either from legal regulation or previous obligations included within the legal
framework. The proportions between expenditures which definitely had to be met
and remaining expenditures have been presented in the comparison below.
Table 5. The Structure of the State Budget Expenditures in the Years 2002–2006
Expenditures

2002

2003

2004

2005

2006

100.0

100.0

100.0

100.0

100.0

Determined expenditures

73.5

74.9

71.3

72.5

74.3

Remaining expenditures

26.5

25.1

28.7

27.5

25.7

Total

Source: Sprawozdanie z wykonania budżetu państwa za okres od 1 stycznia do 31 grudnia 2006 r.
Review, vol. I, chapter 3: State Budget Expenditures, Council of Ministers, Warsaw 2007, p. 99.

As can be seen from the above, the share of legally determined expenditures
in 2006 was 1.8% points higher than in 2005 and 3% points higher than in
2004, whereas, in comparison to 2003 the share of these expenditures was 0.6%
points lower. In 2004, the share of legally determined expenditures decreased as
a result of a change in FUS (Social Insurance Fund) refunds, decrease of revenue
due to the implementation of the reform of social security (premiums to OFE
– Open Pension Fund) and also due to the means of financing some tasks from
the state budget. The growth of the legally determined expenditures in 2005 was
mainly due to the increase of contributions to the European Union Budget, the
increase of expenditure on allowances and pre-retirement benefits, the increase
of expenditure on public debt servicing resulting from the higher cost of servicing
treasury securities issued on the domestic market, the increase of subsidies for
local government units and also increase of expenditure on national defence, which
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was the result of GDP growth. A further growth in legally determined expenditures
in 2006 was due to changes in the principles of apprehending expenditures on
implementing programs and projects within EU structural funds and initiatives
which are subject to refunds from the European Union budget. For the first time
these expenditures were included in the Budget Act of 2006, which represented
an increase of total expenses and legally determined expenditures. Also the factors
below influenced the increase of the latter:
• increased grants for FUS connected with the valorization of retirement and
disability pensions related to the growth of the total prices and services
index in 2004 and 2005 over 105%, which resulted in the commencement of
valorization according to art. 5 of the Act of 16th July 2004 amending the
Act on retirement and disability pensions from the Social Security Fund,
• increased expenditure on public debt servicing, and
• increased subsidies for local government units, among others in the
equalization part of general subsidy due to the increased basic amount
included in the equalization part of the general subsidy, which depends
on the level of tax yields per head in a given area.
In Figure 7, changes in proportions between expenditures considered
determined and remaining expenditures in the years 2002–2006 (in billion PLN)
were presented.
74.3% of total state expenditures in 2006 were spent on expenditure in the
group of legally determined expenditures. These expenditures were 8.9% higher
over 2005, which means that they were higher by 7.8% in real terms.
The most significant positions in the determined expenditure group were
earmarked for17:
• subsidies for local government units (15.5%),
• public debt servicing (12.5%),
• grants for the Social Security Fund (11%),
• grants for the Agricultural Social Insurance Fund (KRUS) (6.7%),
• national defence (6.3%),
• contributions to the European Union budget (4.4%).
The remaining expenditures amounted to 25.7% of total state expenditures
in 2006. In comparison with 2005 these expenditures were higher by 1.8% and by
0.7% in real terms. The remaining expenditures primarily include: remuneration
and expenditure in kind (current) of budget institutions, grants for local
government units, grants for institutions in the public finance sector (grants
17

Sprawozdanie z wykonania budżetu państwa za okres od 1 stycznia do 31 grudnia 2006 r. Rewiev,
Vol. I, chapter 3 State Budget Expenditures. Council of Ministers, Warsaw 2007, p. 99.
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for higher education institutions, scientific and research centres etc.), grants for
business entities and for units not included in the sector of public finances, as
well as, property expenses.
Figure 7. Dynamics of Total Expenditures, Determined Expenditures and
Remaining Expenditures
w mld zł
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The rising share of fixed expenditures leaves little elbow room to create
active government policy within the framework of state budget. They are the
proverbial “millstones around the neck”, depriving our economy of the possibility
of a faster than hitherto economic growth. Therefore, it is this higher dynamics
of GDP growth, especially GDP per capita, which will decide Poles’ wealth in
relation to other countries. The share of more than 74% of fixed expenditures
in total expenditures and their structure makes us reflect upon our state being
too much of a welfare state; on the other hand, the level of services provided by
this welfare state is far from satisfactory, going as far to say that they are very
low. Thus, we spend a lot but the relation between effects and outlays cannot be
accepted by an economist. It is the structure of fixed expenditure (subsidies for the
local self-government units, grants for FUS and KRUS) that prove that ineffective
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system solutions have been accepted, which in consequence increases the level of
fiscality in Poland and slows down the pace of economic growth. If, for example,
government outlays for the development of widely apprehended infrastructure
prevailed in these fixed costs, which represents the basis of the development of
private investments, then the expenditure policy could be estimated differently
because a change in the structure of fixed costs might prove that the state, as
an investor, recuperates the historic inheritance. However, it is not so; we spend
huge financial resources on consumption, which results in the fact that we stay
behind the so-called economic tigers in relation to the pace of the nation’s wealth
growth and do not approach the affluent countries at a satisfactory pace. Among
other things, we should remember differences in the GDP per capita volume in
Poland compared to other European Union member-countries.

4. G
 DP Redistribution Considering Fiscal
and Para-Fiscal Revenues
At this moment let us primarily concentrate on revenues from taxes (comp.
Table 6)18; we notice that between 1995 and 2006 there were multi-directional
tendencies in the share of public finance sector revenues in GDP throughout
the world.
As can be seen from the data shown in Table 619, in the years 1995–2006 the
share of taxes in GDP changed slightly in the euro-zone countries (12 countries)
and in the afore-mentioned span of time amounted to exactly 45.5% and in the
OECD countries redistribution grew by 0.7% points (from 38.1% to 38.8%).
The growth of this index in the analysed period was observed in these
European countries: Greece (32.0% and 34.4%), Switzerland (33.3% and 36.2%),
Portugal (37.9% and 42.2%), Spain (38.0% and 40.3%), Great Britain (39.1% and
42.2%), Iceland (39.8% and 46.7%,) Italy (45.1% and 45.6%), Belgium (47.6% and
49.1%), France (49% and 41.2%) and Norway (54.2% and 59.9%). Non-European
countries mentioned in Table 3, the growth of budgetary redistribution was
observed in four countries, i.e. South Korea (24.6% and 35.2%), Japan (31.4% and
34.1%), the United States (33.8% and 34.1%) and Australia (34.4% and 35.5%).
In Poland the share of taxes and non-taxable incomes in GDP in 2006
amounted to 39.9% and between 1995 and 2006 it decreased by 3.0% pts. (from
43.3% to 39.4%). The decrease of GDP redistribution by institutions of the public
18

19

In
�������������������������������������������������������������������������������������������������
table 38 fiscal and non-fiscal revenues of the state budget, local government budgets and the
budget of the social security sector have been shown. Non-fiscal burdens include revenues from
surpluses from public companies, revenues from ownership rights, as well as, penalties and fines.
��������������������������������������
OECD Economic Outlook. 1/2007, No. 81.
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finance system was rather high in comparison to other European countries and
non-European OECD members; the relevant data has been presented in Table 6.
Among all the countries mentioned in this Table, in the analysed period of time,
only Slovakia noted a higher fall of GDP redistribution than Poland (11.3%
pts). The presented data shows that in 2006, in comparison to Poland only five
European countries noted a lower level of the share of tax revenues in GDP.
These countries are: Slovakia (33.9%), Greece (34.4%), Switzerland (36.2%),
Ireland (36.8%) and the Czech Republic (39%). In the group of non-European
countries mentioned in Table 3, two countries noted a higher than Poland index
of the share of taxes and para-taxes in GDP. They are: Canada (40.3%) and New
Zealand (43.4%).
Figure 8. Taxes and other Non-Tax Budget Revenues (in % of GDP) in chosen
OECD Countries in the Years 1989–2008
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Table 6. Taxes and other Budget Revenues in % GDP (in nominal terms)
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Notice: This data refers to state budget, local governments budgets and premiums paid to social security. Non-fiscal budget revenues
include incomes on property rights (including dividends and other transfers from the public company sector), rent charges, penalties
and fines, etc.
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This data confirms earlier hypotheses, mainly:
• compared to countries in other continents, in most cases European
countries are more welfare-oriented, and therefore pay the price of huge
fiscality; however, these countries can afford it, due to the fact that they
built the bases of market economy a long time ago, attained considerable
economic potential expressed in GDP and generated a high level of their
nations’ wealth measured in GDP per capita,
• non-European countries are not so welfare-oriented (different citizens’
mentality and different functions of the state). At a time when it was
necessary to considerably increase the pace of economic growth, these
countries decreased their fiscality level by reducing public expenditures.
The economic tigers kept the share of taxation in GDP at a low level,
some 20-32%. Having attained the desired level of economic growth, they
could afford to raise GDP redistribution, but even so its level is lower
than the indices which European countries show.

5. G
 DP Per Capita in Poland against the Background
of other Countries
Among the countries which in 2006 were EU members (25 countries), we possess
the lowest index of the nation’s wealth (comp. Table 7).
The data presented in Table 7 shows that GDP per capita measured by
purchasing power in 2006 in Poland reached 51.1% of the European Union average
(EU 25). This represents an increase of 1.3% pts. over 2005. In this respect, we
take last place in the EU and we should not forget that in the previous year
(2005) it was Latvia that attained a worse level than we. The ratios of GDP per
capita to the EU average among the countries which joined the EU on May the
1st 2004 are as follows:
• Cyprus 89.9%,
• Slovenia 83.6%,
• Czech Republic 75.9%,
• Malta 73.8%,
• Estonia 64.7%
• Hungary 63.0%,
• Slovakia 60.5%,
• Lithuania 55.7%,
• Latvia 53.8%,
• Poland 51.0%.
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The countries which, in 2007, joined the European Union or are candidates
for EU membership attain a low level of GDP per capita, much lower than the
EU average of 50%, although the Republic of Croatia’s index is similar to that
of Poland and amounts to 48.220 (2006).
In 2006 Luxembourg (268.3% of EU average), Ireland (138.6%) and Holland
(125.9%) were the leaders in this sphere.
The data shown in Table 7 is by no means optimistic and points to huge
differences in the affluence of EU member-countries, as well as Poland’s remote
position against this background. Therefore, comparing global fiscality in Poland
against the background of other countries does not truly reflect the image of the
desired and appropriate scale of GDP redistribution within the state’s sector of
public finances. The countries with a higher than Poland’s share of expenditures
or taxes in GDP attained rather high positions on the ‘wealth ladder’.
Table 7. GDP per capita acc. to the Purchasing Power Parity in 2005 for EU 25
and for EU 27 in 2007, EU 25 average = 100 (GDP per capita in PPS, EU25 = 100)
Country

2004

2005

2006

2007

Luxemburg

240.4

Ireland

135.5

250.5

268.3

138.5

138.6*

Holland
Austria

124.5

125.2

123.4

122.7

Denmark

119.2

Belgium

119.2

Sweden

Country

2004

2005

2006

2007

260.1* Greece

81.3

83.9

85.2*

85.6*

139.8* Slovenia

79.8

81.7

83.6

84.7*

125.9

125.5* Czech Rep.

72.0

73.5

75.9*

77.4*

124.1

123.1* Malta

73.1

73.9

73.8

74.0*

121.6

122.1

121.6* Portugal

72.0

71.5

71.8*

69.5*

117.8

117.8

117.1* Estonia

53.4

59.7

64.7

69.0*

115.2

114.5

116.0

116.5* Hungary

61.3

62.4

63.0

63.9*

Great Britain

118.6

118.1

114.6

117.5* Slovakia

54.3

57.0

60.5

63.5*

Finland

110.9

110.2

112.2

112.7* Lithuania

48.9

51.9

55.7

57.5*

Germany

110.9

109.7

109.0

110.1* Latwia

43.6

48.5

53.8

57.2*

France

107.4

108.2

108.8

106.2* Poland

48.7

49.7

51.0

53.4*

Eurozone mean
(13 countries)

106.3

106.0

105.9

103.3* Romania

32.5

34.1

36.3*

37.5*

Italy

103.0

100.4

100.0

98.5* Bulgaria

32.3

33.6

35.7

36.3

EU25 mean

100.0

100.0

100.0

100.0

Spain

96.5

97.7

98.2

97.6*

Cyprus

87.5

88.7

89.9

87.6*

* estimated data.
Source: own study based on Eurostat data published on 20/03/2007. The Internet address: http://epp.
eurostat.ec.europa.eu/portal/page?_pageid= 1073,46870091&_ dad=portal&_schema=PORTAL&p_
product_code=EB011. Page prined on 27/07/2007.
20	���������������
Estimated data.
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In order to gain importance among countries enjoying a well-developed
economy, our country must accelerate its pace of economic growth and the average
rate of GDP redistribution compared to other countries should not constitute an
excuse or reassurance. Radical steps, which may be unpopular, aiming at cuts in
expenditures financed by the public finance sector must be taken.
For better presentation of the problem presented in Table 8. I have prepared
the ranking of chosen countries around the world in relation to the volume of
GDP per capita. Since this data is based on estimates, it may differ from the
information publicised by other statistical organizations.
Table 8. Ranking of Chosen Countries Around the world in Relation to GDP
per head Measured in Purchasing Power (estimates)
Position of
a country related
to GDP
per capita among
229 analysed
countries

Country

GDP per capita
in purchasing
power parity
(PPP)

Date of information

1

Luxemburg

$ 71.400

2006 est.

2

Bermudas

$ 69.900

2004 est.

3

Jersey

$ 57.000

2005 est.

5

United Arab Emirates

$ 49.700

2006 est.

6

Norway

$ 46.300

2006 est.

8

Ireland

$ 44.500

2006 est.

9

USA

$ 44.000

2006 est.

13

Iceland

$ 38.000

2006 est.

14

Hong Kong

$ 37.300

2006 est.

15

Denmark

$ 37.000

2006 est.

16

Canada

$ 35.600

2006 est.

18

Austria

$ 34.600

2006 est.

19

San Marino

$ 34.100

2004 est.

20

Switzerland

$ 34.000

2006 est.

21

Finland

$ 33.700

2006 est.

22

Australia

$ 33.300

2006 est.

23

Japan

$ 33.100

2006 est.

24

Belgium

$ 33.000

2006 est.

25

Sweden

$ 32.200

2006 est.

26

Holland

$ 32.100

2006 est.

27

Germany

$ 31.900

2006 est.

28

Great Britain

$ 31.800

2006 est.
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continued Table 8
Position of
a country related
to GDP
per capita among
229 analysed
countries

Country

GDP per capita
in purchasing
power parity
(PPP)

Date of information

29

Singapore

$ 31.400

2006 est.

30

France

$ 31.100

2006 est.

32

Italy

$ 30.200

2006 est.

33

Monaco

$ 30.000

2006 est.

34

European Union

$ 29.900

2006 est.

36

Taiwan

$ 29.500

2006 est.

38

Spain

$ 27.400

2006 est.

39

Israel

$ 26.800

2006 est.

40

New Zealand

$ 26.200

2006 est.

44

Liechtenstein

$ 25.000

1999 est.

45

South Korea

$ 24.500

2006 est.

47

Greece

$ 24.000

2006 est.

48

Slovenia

$ 23.400

2006 est.

49

Kuwait

$ 23.100

2006 est.

50

Cyprus

$ 23.000

2006 est.

51

Czech Republic

$ 21.900

2006 est.

54

Malta

$ 21.000

2006 est.

55

Estonia

$ 20.300

2006 est.

56

Greenland

$ 20.000

2001 est.

57

Portugal

$ 19.800

2006 est.

58

Trinidad and Tobago

$ 19.800

2006 est.

61

Slovakia

$ 18.200

2006 est.

62

Hungary

$ 17.600

2006 est.

64

Latvia

$ 16.000

2006 est.

66

Lithuania

$ 15.300

2006 est.

67

Argentina

$ 15.200

2006 est.

71

Oman

$ 14.400

2006 est.

72

Poland

$ 14.300

2006 est.

74

Saudi Arabia

$ 13.600

2006 est.

75

Croatia

$ 13.400

2006 est.

76

Republic of South Africa

$ 13.300

2006 est.

77

Malaysia

$ 12.900

2006 est.

78

Chile

$ 12.700

2006 est.
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continued Table 8
Position of
a country related
to GDP
per capita among
229 analysed
countries

Country

GDP per capita
in purchasing
power parity
(PPP)

Date of information

81

Libya

$ 12.300

2006 est.

82

Russia

$ 12.200

2006 est.

86

Urugway

$ 10.900

2006 est.

87

Bulgaria

$ 10.700

2006 est.

88

Mexico

$ 10.700

2006 est.

89

World

$ 10.200

2006 est.

90

Kazakhstan

$ 9.400

2006 est.

91

Thailand

$ 9.200

2006 est.

93

Romania

$ 9.100

2006 est.

94

Turkey

$ 9.000

2006 est.

97

Brazil

$ 8.800

2006 est.

98

Iran

$ 8.700

2006 est.

103

Macedonia

$ 8.300

2006 est.

106

Bielarus

$ 8.100

2006 est.

108

Ukraine

$ 7.800

2006 est.

109

China

$ 7.700

2006 est.

113

Azerbaijan

$ 7.500

2006 est.

114

Venezuela

$ 7.200

2006 est.

119

Peru

$ 6.600

2006 est.

124

Albania

$ 5.700

2006 est.

126

Armenia

$ 5.700

2006 est.

127

Bosnia and Herzegovina

$ 5.600

2006 est.

136

Paragway

$ 4.800

2006 est.

140

Marocco

$ 4.600

2006 est.

143

Serbia

$ 4.400

2005 est.

144

Egypt

$ 4.200

2006 est.

145

Syria

$ 4.100

2006 est.

146

Cuba

$ 4.000

2006 est.

148

Indonesia

$ 3.900

2006 est.

151

Georgia

$ 3.800

2006 est.

153

Montenegro

$ 3.800

2005 est.

154

India

$ 3.800

2006 est.

161

Iraq

$ 2.900

2006 est.
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continued Table 8
Position of
a country related
to GDP
per capita among
229 analysed
countries

Country

GDP per capita
in purchasing
power parity
(PPP)

Date of information

170

Pakistan

$ 2.600

2006 est.

178

Mongolia

$ 2.100

2006 est.

185

Uzbekistan

$ 2.000

2006 est.

189

South Korea

$ 1.800

2006 est.

207

Kenya

$ 1.200

2006 est.

213

Jemen

$ 1.000

2006 est.

221

Afghanistan

$ 800

2004 est.

222

Tanzania

$ 800

2006 est.

223

East Timor

$ 800

2005 est.

228

Somalia

$ 600

2006 est.

229

Malawi

$ 600

2006 est.

Source: own research based on The world factbook, 19/06/2007, F:\CIA – The World Factbook – Rank
Order – GDP – per capita (PPP).

6. Problems Related to Informal Economy
Considering GDP redistribution in Poland, we should give attention to a major
ailment of our economic system as a whole, which is a large share of the black
economy in the creation of GDP. According to the Austrian professor, Fredrich
Schneder’s estimates, as much as 27.4% of GDP is generated in the sphere of
the black economy. Poland is the leader in this notorious sphere and takes first
place. We precede such countries as Italy (27%), Hungary (24.4%), the Czech
Republic (18.4%), Slovakia (18.3%), Germany (16.3%), France (15%), Great Britain
(12.5%) and Japan (11.1%)21. The Polish Confederation of Private Employers
asked entrepreneurs what part of the employed and what part of turnover their
competitors hid from the tax office; small and medium-sized enterprises answered
that 18.6% and 20.2%, respectively22. The largest share of illegal employment and

21
22

Szary cień coraz dłuższy, “Rzeczpospolita”, No. 58/2003.
Kondycja małych i średnich przedsiębiorstw u progu 2003 r. A report from II edition of research
by ASM – Research and Market Analysis Centre, commissioned by The Polish Confederation of
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the hiding of incomes can be observed in the construction industry, transport
and warehousing, as well as, in wholesaling and retailing23.
This illness resembles a cancer, which, slowly but surely, dissembles our
economy. Our leadership centres seem to be defenceless, which is seen and proven
by reaching into the pockets of taxpayers, from whom it is easy to collect public
levies. Such policy cannot be accepted because it directly leads to the collapse
of the whole economic system. So as to ‘patch’ the budget hole, the state raises
the fiscality level for individuals, making no radical efforts aimed at widening
the range of taxpayers. At this point it is worth returning to the Minister of
Finance, Grzegorz Kołotko’s idea pursued in 2002. This idea was not totally
wrong, nevertheless it resembled point-aimed activities, which did not constitute
a comprehensive strategy and only such a strategy is capable of bringing rational
effects. In view of this, I opt for tax abolition for the black economy. It is worth
paying the price to reduce generating GDP in a sphere which our fiscal authorities
are unable to control. Accepting this solution requires intensifying sanctions
for entities which choose to remain in the informal economy, providing that no
declarations of property, similar to solutions applied in Poland in the 50’s and
60’s of the last century, should be accepted as a ‘warrant’. Determination and
the consequence of our country’s leadership centres should be a guarantee of
a fight against the black economy and the tool for implementing it should be by
creating a true fraud squad with greater powers to prosecute economic crimes,
especially those committed by organized crime structures based on the Mafia.
The first symptom of political will and consequence in our political and economic
elites’ activities is fight against the black economy, ‘seal’ our eastern border in
effect of, among others, full computerisation of all border crossings.
The Polish tax system24 has been and still is criticized for its instability, i.e.
frequent changes which confuse both taxpayers and fiscal authorities. It is not
surprising that objections concerning obscure and non-transparent fiscal solutions,
which create many possibilities of tax evasion, are raised. The complexity of tax
law continues to create possibilities to evade paying public levies, which is seen
as dishonest and pathologic for economic activities. Too complicated and little
intelligible solutions are conductive to fiscal abuse, for they prevent effective
controlling. Their existence, despite recently restricted preferences in the form of
tax exemption and relief, creates a possibility for dishonest taxpayers to avoid tax
23
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burdens. Also different tax rates and complex progressive scales create a situation
conducive to activities leading to the circumvention of legal regulations, which
results in the taxpayer attempting to be classified in the most privileged category
or range; of course, these activities are controversial and, to put it in an informal
way, bordering on the brink of the law. Therefore, it is necessary to simplify the
tax system and make it more transparent.
The informal economy will not disappear completely as there will always
exist people who are unwilling to pay even the lowest taxes. Nevertheless, it
may be restricted, for example by creating fiscal incentives to abandon the
informal economy and join its formal area. It is necessary to make the latter
more attractive.
Evaluating the Polish tax system, one may draw the conclusion that further
liberalisation and simplification of the tax system, so that it will act towards
restricting and not increasing the black economy, is necessary. At the same time
it should be more restrictive towards tax fraud and directed towards educating
the taxpayer. It seems that a tax system based on a linear taxation of personal
income, without any exemptions, with simple and clear regulations for the taxpayer
restricting the necessity for so numerous interpretations of tax law, with an
even and lowered VAT rate and a reduced level of income tax for legal persons,
will limit the inclination for tax fraud and, in the long run, should result in the
growth of public levies.

7. Conclusion
Concluding the afore-mentioned considerations, I express the opinion that
awakening entrepreneurship in order to create a nations’ wealth, i.e. maintaining
a much higher than present pace of economic growth, is the best medicine for
the ailments of the Polish economy. The rate of GDP growth in 2006 and 2007
at the level of 6.2%–6.5% is not sufficient to provide for constant and satisfactory
changes in the labour market, or to position Poland among the highly-developed
countries. What I mean to say is, that we maintain, over a longer period of time,
a pace of GDP growth exceeding 7%. At this place one thinks about Horace’s
phrase, which is much loved by doctors – Primum non nocere. As doctors of
economics and economy, we should take this maxim to heart and disseminate it
wherever entrepreneurship development is mentioned25.
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An in-depth diagnosis of the condition of our economy made at annual
conferences organized by the WSE Institute of Finance in the years 2002– 2007
allowed the pinpointing of the following barriers to the development of
entrepreneurship26:
• unstable rules related to doing business and the poor quality of law, which
among others is seen as creating unclear regulations and legal norms
and as still unsatisfying legal safety of fiscal regulations27. I postulate
that while reforming our tax system dualism in the principles of taxation
of business entities (PIT or CIT) should be abolished by introducing
a homogenous system of economic activity taxation; a different system
should be used to define principles of wage labour taxation28. I advocate
the widest possible use of lump-sum tax on business activity, which would
result in the disappearance of controversial revenue-earning costs and
a simplification of the whole system of economic activity taxation,
• excessive individual tax burdens, high labour costs and excessive GDP
redistribution by elements of the public finance system, determined by
over a 74% share of fixed expenditure in total budget expenditures (the
welfare state model),
• substantial level of GDP generated in the black economy, i.e. omitting
the fiscal system,
• too little protection for creditors in pursuing civil law claims (according
to World Bank data, in Poland an entrepreneur who wants to regain the
money which is due to him has to make 41 complicated formal claims
from the moment he files a statement of claim against the debtor to the
moment the court execution is levied, which on average takes 980 days
– the World Bank report “Doing Business 2006” says29). In comparison
to other countries it does not look good. Among the countries analysed
by the World Bank in the “Doing Business 2006” Report, Poland occupies
the 112th place out of 175 countries examined by the World Bank. We
see that such a decision takes 109 days in New Zealand, 166 days in
Lithuania, 275 days in Estonia and 565 days in Slovakia. This situation
builds up a very unfavorable investment climate in our country,
26
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• low domestic investment and consumer demand,
• limited access to capital, especially acute for small enterprises,
• excessively bureaucratic procedures of starting a business, excessive control
over our business life despite the fact that licenses are required only in
six areas, (it is estimated that more than 60 areas of business life are
administratively influenced),
• “isaurization” of the Polish corporate order, which means that in the case
of a difference of interests between creditors and the policy of supervisory
bodies, the enterprise is sick in relation to the corporate order, therefore
its strategy is ineffective.

Andrzej Kaźmierczak
Warsaw School of Economics

Dilemmas over Poland’s Integration with the Eurozone
1. The Eurozone and Optimal Monetary Area
The conversion of the Polish currency to the euro will be beneficial, but it also
bears economic costs as well. They refer to both state budgetary policy and
monetary policy of the National Bank of Poland. The fact that some European
Union countries did not join the Eurozone has a logic of its own. Hence the reason
why the problem of Poland’s monetary integration with the European Union
requires the economic calculation of profitability of this venture, in particular
because the decision about the replacement of the zloty by the euro is irreversible.
When considering the problem of integration, the findings of the theory
of an optimal monetary area should be taken into account. At this point, let us
focus on the selected main conditioning the theory points to. It proves that the
country may join the single monetary area if:
	1) the course of the business cycle in all member countries of the monetary
area is unidirectional. All the countries should be either in the phase
of recovery or recession. If the uniform instruments of monetary policy
are used, then the effects should be similar in all the European Union
regions. Otherwise, the monetary policy will intensify the inflationary
pressure in some countries while in others it will raise unemployment
contributing to the enlargement of economic discrepancies. Is the course
of business activity in the Eurozone countries unidirectional? There
might be doubts about it. In some countries the GDP growth exceeds
6%, in others it oscillates around 1%. For instance, is a single level
of central bank interest rate favourable for all the countries? Some
scepticism should be expressed here,
2) there is a similar reaction of the economies of all member countries of
the monetary union to external supply and demand shocks. The rise in
oil prices is a very good example. Different effects of energy price rises
may deepen the economic disproportion. The task of the union though
is to bridge the gaps in the development of individual regions. Certainly,
the Euroland countries react differently to oil price rises simply because
of the different accessibility to this raw material. This must deepen the
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disparities in costs and production conditions with all the consequences
for a bigger differentiation in the citizens standard of living.
The geographic structure of foreign trade is also different. Eastern Euroland
countries have closer trade ties with Russia, contrary to western Europe. This
causes that distortions in trade exchange have a different impact on business
activity.
However, a long-term reason for different reactions of the EU member
countries to external shocks is very likely. According to the comparative costs theory
we can observe the process of specialisation of production among countries and at
the same time its concentration. Particular countries specialise in the production
of certain products. There is a phenomenon of domination of certain industries
in a given country: a certain selectivity of development. Naturally, this long-term
process is connected to the industrial diversification of individual European Union
countries. The standing of individual industries and shocks affecting them must
diversify the economic situation. Industrial shocks will eventually lead to the
diversification of economic fluctuations in individual Euroland countries. They will
react asymmetrically to external shocks. This, in turn, must require a different
application of monetary policy instruments. Meanwhile, the uniform European
Central Bank policy is in the way. There is some fear that less developed countries
will permanently remain second class economies. Also differences in the level of
economic development will be consolidated instead of being eliminated. There is
also some anxiety that, in the long-term process of specialisation, Poland will be
given a dominating share only in labour intensive production because of relatively
low labour costs. High-tech and innovative production may go elsewhere, which
actually would mean the reinforcement of economic backwardness.
The Polish economy is characterised by high energy and material
consumption. It is a remnant of the ineffective development structure of a socialist
economy. West European technologically advanced economies are in contrast. In
the countries of the old European Union the contribution of technological thought
has a much bigger share in the national income than in Poland. Possible rises
in raw material prices, especially the rise in prices of energy carriers will have
a different impact on the economic situation and development in our country
and in western Europe.
It is worth remembering that the geographic structure of Polish foreign trade
differs much from the structure of international exchange in the above mentioned
countries. In Poland, commodity turnover with eastern parts of Europe plays
a more important role. Certain distortions in this area will be reflected to a larger
extent in the Polish economy rather than those of our western neighbours.
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The above circumstances give grounds to anxiety that possible external
shocks will have a diversified impact on European Union member countries.
This, in turn, let us conclude that the course of the business cycle will be
multidirectional, not unidirectional. Thus, the application of instruments of anticyclical policy should be different.
3) the price and wage elasticity is nearly absolute in the whole monetary
zone, and the market mechanism ensures the full allocation of factors
of production.
Market laws are to ensure the flow of real goods, financial capital and
labour force to these areas of the zone where their prices are higher from the
regions where they are relatively cheaper. Manufacturing of goods should be
developed where their prices and profitability are higher at the expense of regions
where they are cheaper. This will lead to an alignment of prices and a supply of
goods. A similar phenomenon should appear in the case of financial capital flow.
Savings should flow where the interest rate is high at the expense of the regions
with a low price of lending capital. A high interest rate reflects a shortage of
capital and a low rate indicates its relative surplus. Thus, the market mechanism
is supposed to distribute the existing supply of capital evenly throughout the
area. The redistribution of the labour force should follow the same pattern.
The labour force should move where wages are higher at the expense of those
with low remuneration. High wages reflect a shortage of labour, and low wages
indicate its surplus. However, a fundamental question arises: whether price and
wage elasticity in Euroland is large enough to guarantee the right to a single
price. There may be doubts about it. The degree of oligopolisation of Euroland
national economies and strong trade or employers’ unions cause price and wage
rigidity. It dramatically hinders the optimal redistribution of factors of production
within this monetary area.
Another manifestation of the imperfection of market mechanism operation
in the Eurozone is still the multitude of restrictions in the service sector. Barriers
and legal restrictions are simply intensifying. It hinders the operation of both
competitive Polish small and medium-sized companies in the uniform economic
area. Some Euroland countries impose restrictions on the access of foreign capital
to certain manufacturing industries. They do it because of the economic security
of the country.
Eventually, the system of production limits, which is quite often applied, as
well as, a complicated system of subsidies which have absolutely nothing to do
with free competition. All this means the key condition of the theory of optimal
monetary area, i.e. free flow of production factors, is not met in Euroland.
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2. The Benefits of Integration with the Eurozone
Monetary integration may favour the flow of direct investment to our country,
and also from countries from outside the European Union. As a country inside
a huge market with an abundant cheap labour force, Poland has the chance to
become an attractive location for investment, not only for European companies
but also for companies from South America and Asia. There is some doubt,
however, whether the elimination of the exchange rate will improve the inflow
of direct investment to Poland. It seems that the motives of investors in relation
to the allocation of capital do not depend on the exchange rate. The decisions
concerning the construction of a factory or its purchase depend, first of all, on
such factors as the tax and wage competitiveness of the economy, as well as, the
state of its technical infrastructure. Exchange rate issues are secondary.
According to the supporters of Poland’s joining Euroland, the elimination
of the exchange rate risk as a result of the replacement of the zloty by the
euro should favour the development of trade exchange within the European
Union. The so-called effect of trade creation should appear. However, also in this
case, some doubts arise. Exporters and importers have been using diversified
transactions for a long time to hedge against the exchange rate risk, allowing them
to determine their profitability with absolute precision. Admittedly, they are costly
and technically complicated. However, the history of international exchange shows
that floating exchange rates, highly inclined to fluctuate, are not an obstacle to
execute dynamic trade exchange. The present growth in volume of Poland’s exports
and imports of 20% annually is imposing. Thus, hedge transactions and currency
options securing the parties involved in exchange against the risk of exchange
rate change may eliminate anxieties about possible financial losses connected with
the need to exchange currency. The argument pointing to the salutary impact of
unification of currencies on the dynamic growth of exchange within the Eurozone
is too optimistic. There is research available of the effect of trade creation in
the Eurozone. It has been functioning long enough so as to be able to appraise
it. According to R. Baldwin lifting exchange rate relation between the countries
that joined the monetary area resulted in additional growth in mutual trade
exchange in between 5 to 10%. It is not an impressive score. The expectations
were decisively higher. According to the theoretical assumptions concerning the
optimal monetary area, the internal exchange should simply multiply.
An essential advantage of using the single currency in the EU is the
liquidation of transaction costs connected with the purchase or sale of currencies.
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Therefore lowering the costs of running a company. Because prices within the
European Union will be expressed in the single currency, it will make their
comparability easier, it will rationalise the creation of optimal economic account
by business entities and it will facilitate the decision making process in relation to
capital allocation. The above arguments go partly beyond discussion. However, the
significance of financial saving due to the elimination of transaction costs is not high.
In the era of electronic settlements executed by means of computers, transaction
costs are slight, close to 0.1% of the European Union GDP. Financial saving, then,
cannot be the key argument in favour of the liquidation of the national currency.
The adoption of the euro will reduce the significance of the issue of necessity
in maintaining the stability of the zloty and the restoration of balance of payment
in Poland. Thus, there will be no necessity of liquidating the deficits in balance
of payment with their deflationary consequences for the economy. The countries
with a deficit of balance of payment will, in a way, take advantage of the national
income of those Eurozone countries that will have payment surpluses. It is an
obvious bookish axiom. It is worth noting, however, that the balance of payment
deficit, and in particular its most important component, i.e. the deficit in balance
of trade does not have to be disadvantageous. Everything depends on the specific
macroeconomic situation. In the period of recession the deficit of balance trade
deepens the economic decline. Balance of trade deficit means the surplus of the
import of goods and services over their export. It leads to support for production
abroad and hinderance in the export sector at home. Eventually, it results in the
import of unemployment and more severe recession.
Easier access to new sources of financing business activity is to be a relevant
benefit for Polish companies. Tougher competition within the Economic and
Monetary Union, as well as, more abundant external funding are aimed at making
Polish companies modernise and search for new technological solutions. The
accumulation of the above factors should stimulate a faster economic growth.
Will the single financial market make access to capital easier for companies? The
opportunities to be granted credit or to issue bonds do not really depend on the
size of the market but the financial standing of the borrower. From this point of
view, nothing will change. In the process of credit application, the company must
be credible and must have a viable business plan, and this depends on completely
different factors than market integration. In this aspect not much will change.
Already now, domestic companies have many possibilities of acquiring credit
or issue bonds in foreign currencies in foreign financial markets. And they are
making use of it as is reflected in their astronomical foreign indebtedness.
Joining the Eurozone will favour the integration and development of the
single European financial market. The competition between banks and other

46

Andrzej Kaźmierczak

financial institutions will intensify. This will result in a more comprehensive
financial service offer and lower costs of financial mediation to the benefit of
this sector’s customers. There will be a lower cost of fund transfer within the
Economic and Monetary Union. As a result of the development of the financial
market, it will be easier for Polish banks to acquire funds indispensable to manage
financial liquidity. It will limit the risk of speculative attacks. The development
of the Polish financial market as a result of integration with the Eurozone will
improve the opportunity to acquire capital by domestic companies. Facilitated
access to additional external sources of financing will be only possible in the
conditions of well-developed monetary and capital markets.
Growing competition between financial organisations from the whole
monetary area should, theoretically, favour lowering market interest rates for
the benefit of all the citizens of the zone’s member countries. This is what
the theory assumes. The expected long-term process may not be affected if the
concentration process of financial systems continues to progress. The oligopolisation
of the banking system results in higher interest rates and higher margins and
commissions for financial services.
A single monetary zone actually favours concentration and oligopolisation of
the banking system. The multicurrency system, in turn, creates a higher chance
of surviving in the market for small banks focused on the crediting and financial
servicing of small and medium-sized companies. Large financial conglomerates
prefer rendering financial services to large companies. However, the role of small
and medium-sized companies in the Polish economy is very big. They are an
extremely important factor in GDP growth. They are more likely to get credit
from local banks. And these find it easier to remain on the market when they
operate in a country having its own currency.

3. The Costs of Integration with the Eurozone
The cost of integration will be high. One of them will be the loss of right to issue
money by the national central bank, and the loss of seignorage gain. The central
bank injects money into the economy through crediting commercial banks. The
interest on the credit granted to complete the liquidity of the banking sector
is simply an element of revenue from the issue of money. Granting credit to
commercial banks is a natural, and not inflationary, channel of completion of
the shortage of money in circulation.
Full freedom in the field of granting credit to commercial banks and
saving them from the loss of liquidity is an important attribute of the financial
sovereignty of the state. In a country with its own currency, it is the national
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central bank that decides whether, and when, and which, banks are to be saved
in the situation of threat fram a financial crisis. The possibility of acquiring aid
is especially important for poorly equipped Polish commercial banks that cannot
rely on financial aid from powerful foreign holdings having been operating on
a global scale for decades. The question arises whether under threat of global
financial crisis, Polish banks can count on financial help from the European
Central Bank. It seems that the domestic central bank and not a supranational
bank is a more reliable guarantor to come to the rescue of commercial banks
with loss of financial liquidity. In its decisions the latter must take into account
also, the situation in other regions of the monetary area. It may be completely
different and may require quite different solutions. Theses about the legitimacy
of saving a small enclave of Polish banks within the whole domestic banking
system, if threatened with the global crisis, does not need to be developed.
The endogenic long-term process of Poland’s economy integration with the
economy of the Eurozone will result in price adjustment processes. There will be
a process of price convergence, i.e. the process of alignment in the level of prices
in our country with those in the Eurozone. It will cause intensified inflation in
Poland. It is a result of the Balassy-Samuelson theory of uneven growth in labour
productivity and similar wage growth in the manufacturing sector participating
in the international exchange and in the sector of economy not participating in
it (mainly the service sector). Due to the rise in labour productivity in the sector
where there is international exchange, there will be wage growth. The price of
goods in foreign trade will not augment, they may even fall because of enhanced
competition pressure. Wage growth will move to the sector not participating in
international exchange. Similar levels of remuneration are indispensable for this
sector to operate. However, in the sector with no international exchange the
growth in labour productivity is very slow. For instance, in the service sector, which
is not foreign exchange prone, it is difficult to achieve any labour productivity
growth. But an unavoidable spread of wage demands, not compensated by labour
productivity growth, will lead to price growth in this field of economy and to
general growth in the price level. In the country having its own currency, the
inflation rate growth may be curbed by nominal and real appreciation of the
exchange rate. Resignation from the national currency deprives the country of
a very important anti-inflation policy instrument. Intensified inflation will have
further consequences though. With the same level of basic interest rates in the
Eurozone, relatively higher inflation in Poland will make the real interest rate
(nominal rate minus inflation index) very low or even negative in our country.
A low price in lending capital, in real terms, may discourage people from saving
and lead to excessive credit expansion. It threatens not only a further intensity
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of inflation but also crisis in the financial market. The intensity of inflation
will additionally cause a depreciation in citizens’ savings and a decline in the
purchasing power of old age pensions. From the perspective of macroeconomic
stability, effects of the events discussed in the Balassy-Samuelson theory are an
essential argument in favour of sovereign interest rate policy.
Restricted fiscal policy freedom in our country will in essence be a very
important cost in joining the Eurozone. The annual budget deficit of the public
sector should not exceed 3% of annual GDP, and the joint indebtedness of the
public sector should not exceed the equivalent of 60% of GDP. Conditions imposed
in this way reflect care about discipline and financial balance, as well as, price
stability. However, the above indicators are of an arbitrary character. It is difficult
to state explicitly if, for instance, exceeding the budget deficit by 3% in relation
to GDP already threatens with inflation or not yet. Everything depends on how
active the national economy is. Besides, the terms of the Maastricht Treaty are
very rigorous. They were formulated at the beginning of the 90’s, a period of time
when EU countries had a very high economic growth and low unemployment.
An active fiscal policy was not needed then. The present situation is completely
different. The condition of budget deficit and the condition of general indebtedness
within the public sector simply hinder the policy of economic recovery. What is
more, the conditions of the Maastricht Treaty are more strictly enforced from
small Eurozone countries than larger members: Germany exceeded the permissible
limits of budget deficit in the years 2003–2005. The situation was similar in
France in 2003–2004. These countries did not suffer any consequences. On the
other hand, there is huge pressure exerted on small countries so that they follow
the policy of budgetary balance. The pressure is also exerted on the prior budget
balance in the Eurozone candidate countries.
This problem also concerns Poland. In a potential and, fairly likely, situation
of economic decline, it seems that a more expansive budgetary policy in Poland
should be considered. The budget deficit, a little higher, than the norm imposed
by the Maastricht Treaty in face of high unemployment and low price growth does
not have to mean intensified inflation in Poland. The state expenditure should
focus to a larger extent on financing the economic and technical infrastructure
of the country. A developed infrastructure is a prerequisite for a dynamic inflow
of foreign direct investment to Poland. Without the stimulation of foreign
direct investment it will be difficult to bridge the gap between the levels of
economic growth in Poland and the European Union. The private sector does not
want to raise the costs of road construction, water intakes, sewage systems or
environmental protection. In order to allocate investment, it selects the countries
that already possess a well-developed business infrastructure. State financing of
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the above goal is a prerequisite of private sector development, including foreign
direct investment. State financing of technical infrastructure is indispensable to
obtain aid granted by the European Union. The economic recovery policy of the
controlled budget deficit to exceed slightly 3% of GDP may even raise the state
revenue favouring the balance of public finance. The need to maintain the public
finance deficit required by the European Union accounts for a significant cost.
The theory has not decided explicitly on the issue of a permissible scale of budget
deficit from the perspective of the necessity of maintaining price stability. It is
difficult to determine at the moment with precision whether it is to be 3% or
possibly more. Everything depends on the specific situation of a given country.
For instance, the latest IMF research does not confirm the connection between
the budget deficit and inflation in the countries with financial balance. It is
worth underlining that according to the Stability and Growth Pact, penalties for
exceeding the 3% limit are simply draconian for the member country. Potential
financial fines transferred to the European Union budget may amount to even
0.5% of the GDP of a given country. Whereas, the penalties for the same offence
are incomparably less severe in relation to a European Union country that does
not belong to the Eurozone. In this case, the penalty may be withholding further
execution of some aid projects.
The necessity of reducing the budget deficit quickly in order to meet the socalled Maastricht Treaty financial criterion, will require painful state expenditure
cuts. Budgetary saving will have to consider such public sector areas as health
care, education, science, social welfare or the pension system. Spending on these
goals is anyway at a lamentably low level. As a consequence, the costs of the
policy of sudden recovery of the fiscal balance will be incurred by the poorest
classes of society. They are the ones to benefit most from the public purse. This
no doubt is a painful consequence of monetary integration. However, the delay of
integration processes would enable spreading in time the cuts in state expenditure
and assuaging its restrictive character.
It is worth noting that the very existence of a decentralised fiscal policy in
the Eurozone together with the centralised monetary policy may become a source
of instability. The irresponsible budgetary policy of one country may trigger
negative effects in the whole monetary area. For instance, it may bring about
the rise in market interest rates and undesirable euro rate fluctuations.
A significant economic cost incurred by Poland will be to resign from the
independent NBP monetary policy, also to resign from its own policy of exchange
rate, interest rate, money supply, open market operation, as well as, its own
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policy of foreign exchange development. Money supply creation by the Central
Bank may be an important instrument of economic fluctuation limitations in the
country. On the other hand, it is very likely for the European Central Bank to
follow the monetary policy that takes into account the economic situation in the
largest Eurozone countries. The trends of the European Central Bank reforms
confirm it, assuming a higher voting share of the countries economically stronger
at the expense of countries with lower economic potential.
The most important instrument of monetary policy is the Central Bank
interest rate. The condition for the advantage of monetary integration to be realised
is the closeness of interest rate levels in candidate countries to their level in the
Eurozone. A similar level of interest rates will make it possible to avoid economic
shocks the moment the national currency is liquidated. Meanwhile, the current
rise in the NBP interest rate as a result of inflationary processes together with
the European Central Bank basic rate stability raises the risk for macroeconomic
financial stability. An unavoidable reduction in the basic interest rate at the
moment the euro is being adopted would cause a rapid growth in demand for bank
credits as well as a speculative bubble. It could threaten with a financial crisis.
The system of decision making in the European Central Bank is not
favourable for smaller countries in relation to the Euroland countries with
the largest economic potential. The ECB Governing Council, making strategic
monetary decisions, is statutorily dominated by representatives of the richest
countries, who are additionally on the Bank’s Management Board. It is hardly
possible for the ECB decisions to collide with the interests of the richest countries
in the case of conflict of interest, if any, of individual countries. The stronger
one is always right: the ECB decision making system proves that this maxim
is correct.
The possible adoption of the euro will mean resignation from the state’s
own exchange rate policy. This policy, for Poland, is still an important instrument
to make business active and eliminate the negative effects of external shocks. The
depreciation of the zloty rate has a positive impact on the price competitiveness of
Polish foreign trade improving exports and curbing imports. The latest research
by the National Bank of Poland shows that the depreciation of the zloty in the
period from the 1st quarter 2002 to the 1st quarter 2003 caused an immediate drop
in the volume of imports by 3.8% and the rise in the volume of exports by 1.9%,
contributing to the improvement of the balance of trade and balance of current
turnover. Naturally, weakening the exchange rate cannot be a tool of permanent


Raport o inflacji w I kwartale 2003 roku, Report on inflation in the 1st quarter 2003, Publ. by NBP,
September 2003, p. 26.
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export stimulation. In this situation the negative effects of such a policy start
to prevail. There should be, however, a possibility of incidental correction and
restoration of competitiveness of Polish commodities in foreign markets. Poland
is already a country of a fairly large share of foreign trade in GDP creation.
The results of Polish foreign trade on external markets have a significant
impact on the condition of the domestic economy. Premature resignation from an
important instrument, which is the change in external value of the currency, will
hinder the policy of economic growth acceleration. Individual member countries
of the European Monetary Area are characterised by a diversified geographic
structure of foreign trade. In the situation of Poland, the results of commodity
exchange with eastern countries have a significant impact on the state of business
activity. An essential question arises then, whether the European Central Bank
exchange rate policy will favour the maintenance of competitiveness of Polish
goods or whether it will support some other causes. The level of the euro exchange
rate may, in the future, even hinder the economic situation in Poland instead
of supporting it.
The resignation of its own policy of interest rates by the Central Bank will
also be a substantial expense for Poland. At present, it is the European Central
Bank that decides the level of interest rates in all Euroland. The Central Bank
interest rate on deposits and credits is at the same level in both Portugal and
Finland or Greece. Commercial bank interest rates are similar: though they
are derived from the central rate. But the domestic situation in individual EU
countries is not the same. The course of the business cycle in each country is
different. Price and wage elasticity is different just as labour force mobility and
strength of trade unions are. All these circumstances make economic conditions
in various European regions different. From the point of view of an optimal
monetary area, it is an essential impediment in the process of monetary integration.
A disparate internal situation should, for instance, encourage towards interest
rate differentiation. However, the same interest rate policy cannot be followed in
a country in a period of economic recovery and another in a phase of economic
stagnation. For instance, in Germany there was a common belief that interest
rates were too high there in 2002 in the light of lengthy recession tendencies.
But the Bundesbank could do nothing about this very important issue. It may
be similar in Poland. The interest rate will stop being an instrument to create
the domestic situation and make the economy dynamic. It should be remembered
that in the market economy the number of instruments of the market character
is limited. If we get rid of another important instrument of economic policy, we
will not be able to shorten the economic distance separating us from the Economic
Union countries for a long time.
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Since the monetary integration of Poland with the European Union will
mean the loss of control over national monetary policy, the burden of adjustment
processes in order to maintain stable prices will rest on the budgetary policy.
However, as stated before, also in this area of public finance there will be rigours
in connection to the necessity of obeying the conditions of the Maastricht Treaty.
Will the policy of maintaining high economic growth be feasible? There may be
doubts about it. Additionally, the largest countries of the European Monetary
Area are not currently the best pattern to follow in so far as economic growth is
concerned. The present, quite low GDP growth in France and in Germany around
2.0–2.5% annually, cannot be a pattern to follow. Such an economic growth rate
would lead only to the consolidation of the present discrepancy in the standard
of living of citizens within the European Union. Poland would be condemned
to remain a second-class country, a source of cheap labour, an area of low-tech
material intensive manufacturing.
The largest Eurozone countries are achieving worse macroeconomic indices
than those EU countries that did not adopt the common currency. Such countries
as Denmark and Sweden do not only achieve a higher GDP growth rate in
comparison to France and Germany, but they have a lower unemployment rate
and a more favourable budget balance. Both former countries are also in the
lead in relation to the competitive position of economies. According to ratings
showing business conditions, compiled by international research institutes, the
positions of Denmark and Sweden are decisively more favourable than Germany,
not to mention France.
Long-term high economic growth, connected with job creation is indispensable
to curb the outflow of the labour force from Poland. Work migration through
the reduction in labour force intensifies wage demands in the country. This, in
turn, leads to an actual wage growth, as well as the rise in costs of production
and higher inflation. The necessity of maintaining the limit set by the Maastricht
Treaty forces the Central Bank to raise interest rates and to execute a restrictive
monetary policy. Eventually, the outflow of the labour force abroad leads to
hampering economic growth. The outflow has one more consequence for the
Polish economy: it results in the decline of pension premium income to the Social
Security Fund. It threatens with the collapse of the old age pension in Poland.
There is another, a more direct cost of monetary integration with the
European Union. It is the duty of transferring a large part of NBP reserves to
the European Central Bank. Our central bank will not deal with the issues of


Compare: Global Competitiveness Report 2006–2007, World Economic Forum, Geneva 2006,
p. xiii.
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the zloty exchange rate. Thus, it will not carry out monetary interventions. These
issues will be taken over by the European Central Bank, which needs the reserves
to intervene on behalf of the euro market. Only part of these reserves will be
managed by the NBP. They will constitute protection on account of unfavourable
random incidents. Our foreign exchange reserves are not high at the moment,
they are at the average international level. The duty of transferring them to
the ECB will undoubtedly be a substantial burden for our economy. It should
be remembered that Poland’s foreign debt is growing very quickly. The higher
demand for convertible currencies to service the debt will require maintaining
a higher level of foreign exchange than at present. It must be said that Poland
will have to contribute its share to the European Central Bank, which will not
be an easy task at all.
The threats result also from events typical of the single financial market
of the European Union. In a likely economic recession in Poland, the banking
system may be destabilised. In a period of recession, as a rule, the share of
bad debts in bank portfolios grows. Economic stagnation hinders repayment of
credit liabilities by corporate and retail customers. Moreover, during a recession
the market value of credit collateral is on the decline. The prices of debt and
equity securities fall, which makes the situation of the banking system even
more difficult. In particular, it may concern the Polish banks operating on the
decapitalised niche. In the face of difficulties, it may appear that the credit
assistance of the Central Bank should be indispensable. Let us repeat the question,
if it can be guaranteed that the European Central Bank is ready to offer this
assistance to Polish banks? It should be said that Polish banks perform a marginal
role in the domestic banking system.
The danger connected to the single currency and single financial market
comes from elsewhere. The single monetary area will enhance the domination of
supranational financial conglomerates within the EU. This process will continue
at the expense of small local banks possessing lower capital. The monopolisation
process of the financial sector will increase with all the negative consequences
for clients making use of the financial service sector. There is a risk of a price
rise in financial services and the danger of weakening the innovativeness of
powerful financial groups after dominating the market of a given country. The
establishment of the European Central Bank itself is contrary to the principle
of freedom, it reflects the monopolisation of economic decisions and breaks the
rules of subsidiarity and deregulation.
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4. Conclusions
In the discussion on the monetary integration of Poland with the Eurozone,
much attention is paid generally to the benefits of this enterprise. It is not
really mentioned that there will be high general economic and financial costs.
We will certainly incur the costs of monetary integration, whereas benefits from
it are only plausible. It is essential that the costs of the integration are incurred
earlier: before some positive aspects of this undertaking may appear. That is why
the decision on joining the Eurozone by Poland should probably be postponed.
It would be advisable to make use of the coming decade to carry out the state
active policy in order to maintain high economic growth and bridge the economic
gap between Poland and the European Union countries.
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Forecasting Correlation Coefficients on the Polish Capital
Market with the Application of Beta Coefficients
1. Introduction
The portfolio theory was created over 50 years ago. The models based on beta
coefficients determined for particular values were developed in the middle of the
1960’s. These models, in particular, the Capital Asset Pricing Model, have been
used unbil now. The research carried out in the United States proved that the
application of these models to determine the correlation structure on the capital
market can be more efficient that the application of the historical estimates of
correlation coefficients themselves. It was a very important observation as beta
models were created to reduce the number of calculations required to construct
optimal portfolios and in order to replace the variance-covariance matrix. It was
assumed, however, that the precision might suffer. The statement that the cost
was non-existent was a weighty argument in favour of the further application
of models.
The above mentioned research was carried out about 30 years ago in relation
to the American capital market. The Polish capital market is much younger. Its
examination is essential from the perspective of the usefulness of typical models
of the portfolio theory in order to discover the tools to be used by investors.
It will assess the portfolio theory itself through answering the question of how
accurately it describes a young capital market.







The occurrence thought to mark the beginning the portfolio theory is the publication of the article
“Portfolio Selection” by Harry S. M. Markowitz in the Journal of Finance (December 1952), compare:
R. A. Haugen, Theory of Modern Investment, WIG-Press, Warsaw 1996, p. 2.
The first (single-factor) model was presented by W. F. Sharpe in A Simplified Model of Portfolio
Analysis, Management Science, January 1963. Whereas CAPM was presented separately by
W. F. Sharpe in Capital Asset Prices: A Theory of Market Equilibrium Under Conditions of Risk,
“Journal of Finance”, September 1964 and by J. Lintner in The Valuation of Risk Assets and the
Selection of Risky Investments in Stock Portfolios and Capital Budgets, “Review of Economics and
Statistics”, February 1965 and by J. Mossin in Equilibrium in a Capital Market, “Econometrica”,
October 1966, compare: R. A. Haugen, Teoria..., op. cit., pp. 2–3.
E. J. Elton, M. J. Gruber, T. J. Urich, Are Betas Best?, “The Journal of Finance”, Vol. 33, No. 5,
December 1978 and E. J. Elton, M. J. Gruber, Modern Portfolio Theory and Securities Analysis,
WIG-Press, Warsaw 1998, p. 171.
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The present article poses a thesis that the classical portfolio theory enables
the reduction of the number of required operations to forecast the correlation
between the rates of return on the securities quoted on the stock exchange and,
at the same time, to obtain forecasts better than those obtained through the
application of historical values of correlation coefficients themselves.

2. Research Methodology
The research was based on historical data concerning the prices on the Warsaw
Stock Exchange in the period from the end of August 1999 to the end of August
2007. The monthly rates of return were the basis of the analysis. This selection
of time horizon enabled the determination of 96 monthly rates of return for each
security. The eight-year time horizon was the effect of a compromise between the
number of rates of return obtained for the analysis and the number of quoted
securities in this period.
The analysis encompassed all shares quoted in the period under study in
the system of continuous trading and WIG index value. The joint number of
analysed shares amounted to 127.
The research period was divided into two equal sub-periods. Thus, the first
sub-period included price data from the end of August 1999 to the end of August
2003, while the second from the end of August 2003 to the end of August 2007.
The sub-periods included 48 rates of return of each of the examined securities.
On the basis of the first of them correlation was determined through the selected
methods. The other sub-period reviewed the created forecasts and determined
which method enabled the achievement of the best results.
As the correction of beta coefficients with the Blume technique requires
the estimation made in two periods, which is explained later in the article, in
this case the first sub-period was subdivided into two equal shorter periods
containing 24 rates of return each.

3. T
 he Estimation of Basic Parameters in the Area of Correlation
and Single-factor Model
Before carrying out the research of efficiency of the forecasting techniques of
correlation coefficients on the Polish capital market it was legitimate to analyse
the variation rate of these coefficients. Variables with a moderate variation rate are
easier to forecast than variables of unstable values. The variation was estimated
through the estimation of correlation coefficients in both analysed periods. Then
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the calculation was made of standard deviation of the obtained coefficients from
their mean in both periods. The comparison of the rate of dispersion of correlation
coefficients around the mean over time resulted in the estimation of variation of the
whole sample. The research of the variation of individual correlation coefficients was
not done due to the small number of observations available, which made division
impossible into, for example 30 sub-periods with 30 observations in each sub-period.
Figure 1. Distribution of Correlation Coefficient Values between Rates of Return
of the Researched Securities in the Periods: September 1999–August 2003 and
September 2003–August 2007

Source: own material.

Table 1. Basic Parameters of Correlation Coefficient Values Dispersion between
Researched Securities Rates of Return in the Periods: September 1999 to August
2003 and September 2003 to August 2007
Period
September 1999–August 2003

September 2003–August 2007

Mean

0.2110

0.1813

Standard deviation

0.1845

0.1650

Source: own material.

Besides the presented estimation of the dispersion rate of correlation
coefficients around the mean, the estimation of correlation coefficients variation
was made by means of the average square estimation error, as well as, the
average absolute value of deviation between the forecast and the real value.
The estimation forecast in this case was regarded to be the value of correlation
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coefficient obtained as a result of data analysis in the first sub-period. Whereas
the real value was the correlation coefficient obtained on the basis of data in the
second sub-period. In other words, the estimation error was determined as if the
forecast of future correlation coefficient values made use of their historical values.
Figure 1 shows clearly that the general structure of correlation perceived
as probability distribution of correlation coefficient values remains stable over
time. In both periods Gaussian distributions were obtained of similar values of
the mean, as well as, the standard deviation. The stability of the distribution
does not have to mean the stability of individual correlation coefficient values
observed.
The obtained average square error of estimation amounted to 0.0524
whereas the standard error of estimation was 0.2288. The average value of absolute
deviation between the values in both periods accounted for 0.1835. Both the value
of the root of the average square error of estimation and the average absolute
value of deviation are the values larger than the average sample value. This
points to the high variation of individual correlation coefficients.
Thus, the nature of the correlation distribution itself is stable, but its values
of individual pairs of securities are not. It creates the need then, to search for
effective methods of forecasting this correlation.
In order to assess the ability to forecast correlation coefficients on the
capital market with the application of beta parameters it was important to
assess the quality of the single-factor model based on these parameters. The
single-factor model is based on the assumption that the changes in share prices
result from macroeconomic factors referring to the securities market as well as
microeconomic factors referring only to the given individual security. Assuming
that macroeconomic factors can be measured through the rates of return on
a selected market portfolio, the model has the following general form:
Ri = ai + bi R m
where:
Ri – rate of return on ‘i’ security,
ai – element of rate of return on ‘i’ security irrespective of the situation on the
whole capital market,
bi – parameter describing the sensitivity of the rate of return of ‘i’ security to
the change in rate of return on market portfolio,
Rm – rate of return on market portfolio.


E. J. Elton, M. J. Gruber, Modern..., op. cit., pp. 152–153.
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It is assumed that ai consists of the value of the expected rate of return
on ‘i’ security irrespective of the market rate of return (ai) and random element
with the mean equal to zero (ei).
ai + ai ei
Eventually, the basic equation of the single-factor model is as follows:
Ri = ai + bi R m + ei
The equation corresponds to linear regression estimated through the method
of least squares. The estimation requires defining rates of return on market
portfolios. In practice it is assumed that these are rates of return on the largest
available index on the given market.
Table 2. Sizes of Brackets Created for the Analysed Securities According to the
Criterion of the Value of Coefficient of Determination in the Period of September
1999 to August 2003 and September 2003 to August 2007
Period
Lower limit
of R2 bracket

September 1999–August 2003

September 2003–August 2007

0.9

0

0

0.8

0

0

0.7

0

1

0.6

1

2

0.5

6

0

0.4

8

0

0.3

18

9

0.2

21

20

0.1

25

43

0

48

47

Source: own material.

In order to assess initially the usefulness of the single-factor model under
the condition of the Polish capital market, the regression estimation was made,
constituting the base of the single-factor model for all securities under study.
The estimation of either period was made separately. The WIG index was treated
as an equivalent of market portfolios, the largest of all Warsaw Stock Exchange
indices. It results from the fact that the research considered all shares that met
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the criterion of the length of quotation, the most comprehensive way from this
perspective. The coefficient of determination was the basic criterion of regression
estimation.
Table 2 presents the number of securities characterised by the value
of determination coefficient from the given bracket in both periods. It shows
clearly that the single-factor model describes inadequately the changes in rates
of return on individual securities. The value of the coefficient of determination
above 0.6 was obtained for rates of return on not many securities. They were
companies with a high value of stock capitalisation. For instance, the highest
coefficient of determination in the first research period referred to rates of return
on Telekomunikacja Polska S.A. shares, whereas in the other period to the rates
of return on Bank Pekao S.A. shares.
Because of the low values of the coefficient of determination, the p value for
individual beta parameters was not checked. Summing up this stage of analysis it is
worth noting that the single-factor model poorly describes the development of rates
of return on individual shares on the Warsaw Stock Exchange, questioning the
effectiveness of methods of forecasting correlation on the basis of beta parameters,
which were checked later in the analysis.

4. F
 orecasting Correlation Coefficients on the Basis
of Beta Parameters
According to the single-factor model the correlation coefficient between rates
of return on ‘i’ and ‘j’ securities is determined by the basis beta parameters
according to the formula:
tij =

bi b j v 2M
vi v j

where:
rij – correlation coefficient between rates of return on ‘i’ and ‘j’,
bi – beta of rate of return on ‘i’ security,
bj – beta of rate of return on ‘j’ security,
v 2M – variance of rate of return on market portfolio,
si – standard deviation from the rate of return on ‘i’ security,
sj – standard deviation from the rate of return on ‘j’ security.



Ibidem, p. 170.
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The analysis of the effectiveness of beta coefficients in the correlation
forecast comprised a four-stage procedure:
• assessment of beta parameters, variance of the rate of return on the WIG
index (identified in the research with market portfolios) and standard
deviations from the rates of return on individual shares in the first of
the researched sub-periods,
• determination of correlation coefficients between the analysed shares on
the basis of estimated parameters,
• assumption that the obtained correlation coefficients constitute the
correlation forecast for the next period (the second period used in the
research) and assessment of the forecast errors.
Forecasts using 3 techniques of the beta parameters estimation were
assessed:
• without modification, with betas corresponding exactly to the basic singlefactor model,
• the Blume technique,
• the Vasicek technique.
The Blume technique is one of the most complex techniques of beta
coefficient estimation whose task is to measure the beta coefficients’ tendency
to converge to unity. The basis to calculate it was the observation that in the
period following the period used to estimate betas, the coefficients assume values
closer to one than the estimations made. This method assumes the division of
the period used to estimate beta coefficients into two sub-periods. Next, in both
periods the estimation of betas is made. The next step is the completion of the
cross-sectional regression comprising betas of all the analysed securities, coefficient
from the second sub-period in relation to the coefficients from the first period.
As a result the following equation is obtained:
bi2 = a + bbi1
where:
bi2 – beta of a security in the following period,
a – estimated free term,
b – estimated directional coefficient,
bi1 – beta of a security in the preceding period.
The equation describes how beta parameters in the successive period depend
on beta parameters in the preceding period. With its application the estimation
is made of future parameters of individual securities.


M. E. Blume, Betas and Their Regression Tendencies, “The Journal of Finance”, Vol. 30, No. 3,
June 1975 and E. J. Elton, M. J. Gruber, Modern..., op. cit., pp. 166–168.
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When the directional coefficient of the equation is bracketed in between
0 and 1 (the result obtained by Blume) the value of the historical beta of the
security is on the decline. It leads to the lowering of high values of coefficients.
The presence of the free term results in a higher number of betas of relatively
low value. As a result high betas are reduced towards the direction of unity,
whereas betas of low value increase towards unity.
The Blume technique, due to its structure, leads to consideration of the
trend that may appear between the two sub-periods used in the estimation. As
there are no reasons to say this is a long-term trend, it may be modified in order
to eliminate such a trend. These modifications come down to the addition of an
appropriate constant to all forecasts.
In order to confirm the legitimacy of application of this method in relation
to shares on the Warsaw Stock Exchange it was necessary to examine first, the
above mentioned convergence of beta parameters to unity. In this connection
the study examined an average absolute value of deviation of beta coefficients of
individual stocks from unity, as well as, the number of securities whose betas in
the second period were closer to 1 than in the first period. The average absolute
value of beta deviation from unity dropped from the level of 0.4810 in the first
period down to a level of 0.4280 in the second period. At the same time, beta
parameters of 78, from among the analysed securities (61.4% of the sample),
acquired, in the second period, values closer to 1 than in the first period. The
obtained results confirm the existence on the Polish capital market the tendency
of beta parameters convergence to unity, which is an incentive to check the
effectiveness of the Blume technique on this market.
An interesting method of correcting the estimates of beta coefficients was
proposed by Oldrich Vasicek. He claimed that the degree of correction should
depend on the error of the sample of the estimation made. Higher errors of
estimation lead to a higher probability of appearance of large deviation from the
mean in the analysed period, which should be considered when making corrections
of higher values. The correction is made with consideration given to the average
historical value of beta coefficients for all securities. The forecast of beta coefficients
for ‘i’ security is the weighted average of beta parameters of all securities and
beta parameters values of ‘i’ security. Weights constructed on the basis of
distribution variance of beta coefficient historical estimations for the whole sample
of securities and the standard square error of beta parameters for ‘i’ security.
The final forecast of beta parameters for ‘i’ security is shown by the formula:


O. Vasicek, A Note on Using Cross-Sectional Information in the Bayesian Estimation of Security
Betas, “The Journal of Finance”, Vol. 28, No. 5, December 1973.

Forecasting Correlation Coefficients on the Polish Capital Market...

bi2 =

63

v 2br1
v 2bi1
r +
b
b
v 2br1 + v 2bi1 1 v 2br1 + v 2bi1 i1

where:
bi2 – beta of ‘i’ security in the next period,
bi1 – beta of ‘i’ security in the former period,
r – average value of beta parameters of all sample of securities in the former
b
1
period,
v 2br1 – variance of distribution of historical estimations of beta coefficients for the
whole sample of securities,
v 2bi1 – square beta parameter estimation error for ‘i’ security.
It is worth pointing out the fact that the weight for the average beta
parameter coefficient for the whole sample is the standard square estimation
error of beta parameters of ‘i’ security. Thus, the higher the value of the error,
the more the forecast is based on the average of the sample, and not on the ‘i’
security parameter itself. It corresponds with the assumptions of the estimation
technique presented before. Vasicek proved that it is the Bayesian technique of
estimation.
The estimation of beta modifying regression parameters, according to the
Blume technique, resulted in the following equation, describing the forecast of
beta parameters for the successive period:
bi2 = 0.5048 + 0.3843bi1
The coefficient of determination of the applied regression amounted to
only 0.1561, which brings to mind doubts as to the usefulness of this method
in forecast betas.
The estimation of beta parameter mean values for the first period and
the variance of beta values distribution in this period enabled us to express the
Vasicek equation in the following form:
bi2 =

v 2bi1
0.3038
$ 0.77941 +
b
0.3038 + v 2bi1
0.3038 + v 2bi1 i1

Table 3, compiling forecast errors according to the estimation technique
used, confirms the conclusions drawn in relation to the American capital market.
The application of beta parameters to estimate correlation brings better results
than using historical correlation coefficients. This conclusion is appropriately
irrespective of the applied technique of beta parameter estimation. The differences
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in the quality of correlation forecasts between individual methods of beta
estimation are small. However, it is much higher than in the case of historical values
of correlation coefficients. In addition, it is worth underlining that forecasting
with beta parameters application shortens the procedure necessary to estimate
correlation. Instead of calculating correlation coefficients on the basis of a ‘roundrobin’ system, the method to be applied is based exclusively on the estimation
of interdependencies between the given securities and the stock market index.
Table 3. The Estimation Error of the Correlation Coefficient in the Second
Analysed Period According to the Applied Forecast Technique
Forecast technique
Correlation
coefficient
historical values

Unmodified
beta
parameters

Beta parameters
modified with the
Blume technique

Beta parameters
modified with the
Vasicek technique

Square
estimation
error

0.0524

0.0384

0.0348

0.0367

Standard
estimation
error

0.2288

0.1959

0.1866

0.1915

Source: own material.

Another conclusion to be drawn, is the observation that both the Blume and
the Vasicek techniques can obtain a correlation forecast better than those based on
the application of unmodified beta values. The differences though are not substantial.
It is worth underlining here that the analysis of coefficients of determination
obtained for the estimation of the single-factor model did not show that this
model describes changes in rates of return on the Polish capital market well. In
this connection, despite the fact that correlation forecasts with beta application
proved to be better than in the case of historical values of correlation coefficients,
the presented forecast techniques cannot be explicitly recommended for practical
use. There is a high degree of uncertainty as to the correctness of the model and
what follows. They do not guarantee positive results to be obtained in the future.

5. C
 onstruction of the Portfolio on the Basis of Correlation
Forecasts Obtained
In order to complete the analysis, a simulation of a construction of hypothetical
share portfolios was carried out, based on the best of the presented techniques,
using betas and the results of these portfolios were compared with the results of
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the portfolios which would be constructed on the basis of correlation coefficients
only. The best technique of forecasting correlation was the method proposed
by Blume. In order to construct the portfolio for comparison on the basis of
correlation coefficients determined by this method, the variance-covariance matrix
was created for all analysed securities. Then the following assumptions were
assumed for the purpose of the portfolio creation:
• portfolio constructed on the basis data from the first sub-period,
• the second sub-period will serve the verification of effectiveness of portfolio
construction,
• short-term sales of shares are unacceptable – in the Polish condition
short-term sales are connected with additional costs which cannot be
considered in the analysis,
• the share of one security in the portfolio should not exceed 10% so that
the portfolio would be diversified,
• rate of return on the portfolio should be equal to the rate of return on
the WIG index according to the estimation for the first sub-period of
analysed data,
• the constructed portfolio is characterised by minimal variance, in meeting
the above mentioned limitations at the same time.
Thus, the simulation consisted of constructing the portfolio which, at the
moment of commencing the investment, i.e. the end of August 2003, would have
an expected rate of return (according to historical data) equal to the rate of return
on the WIG index and would be characterised by minimal variance.
In order to assess the Blume technique, the portfolio of minimal variance
was determined making use of the variance-covariance matrix. The portfolio was
created for comparative purposes and it was the portfolio of minimal variance
for the given rate of return determined on the basis of historical correlation
estimations only.
Basic portfolio parameters at the moment of their construction, i.e. at the
end of August 2003, are shown in Table 4. These parameters were estimated
on the basis of monthly rates of return in the period toward the end of August
1999 to the end of August 2003. The standard deviation from the monthly rate
of return on the portfolio, based on the variance-covariance matrix determined
on the basis of the Blume technique presented in Table 4, is actually a standard
deviation which this portfolio would have within the period under study. Whereas,
the standard deviation forecast of a monthly rate of return on this portfolio,
based on the created variance-covariance, amounted to 3.72%.
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Table 4. Value of Basic Parameters of the Compared Portfolios at the End of
August 2003, based on data from September 1999 to August 2003
Portfolio construction
technique
WIG

MVP

Blume

Average monthly rate of return

0.77%

0.77%

0.77%

Standard deviation (monthly rate of return)

7.81%

2.68%

7.30%

MVP – portfolio constructed according to the simple technique of the Minimum Variance
Portfolio.
Source: own source.

Table 5. Value of Basic Parameters of the Compared Portfolios Based on the
Data from September 2003 to August 2007
Portfolio construction
technique
WIG

MVP

Blume

Monthly mean rate of return

2.34%

3.47%

2.27%

Standard deviation from the monthly rate of return

5.41%

6.06%

4.19%

Source: own material.

After constructing appropriate portfolios for comparative purposes, the
analysis was made of the rate of return on these portfolios after their construction,
i.e. from September 2003 to August 2007. The basic parameters obtained are
presented in Table 5.
The portfolio constructed according to the simple technique of minimum
variance on the basis of historical correlations showed a higher rate of return,
as well as, its standard deviation in comparison with the WIG and the portfolio
constructed according to the correlation forecast using the Blume technique. Thus,
it is not possible to regard it as more effective than the other two. Likewise,
it cannot be stated that one of the other portfolios was more effective. The
portfolio constructed on the basis of the correlations forecast by means of the
Blume technique showed the rate of return slightly lower than the WIG, with
the value of the standard deviation from this rate of return decisively lower
than the corresponding value of the WIG index. It may be assumed that the
investment in this portfolio would be more effective than the investment in the
portfolio with the composition analogous to the share of individual stocks in the
WIG index. At the same time, it is worth drawing attention to the fact of the
relatively accurate forecast of the portfolios standard deviation which resulted
from correlations forecast with the Blume technique. This forecast amounted to
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3.72%, and the actual standard deviation amounted to 4.19%, which is a much
better approximation than that resulting from historical data application.
Figure 2. Value of Investment in Comparable Portfolios and the WIG Index in
September 2003 to August 2007 (initial volume = 100%)

Source: own material.

6. Conclusion
The study presented techniques of forecasting correlation between share rates of
return on the basis of selected securities quoted on the Warsaw Stock Exchange.
The techniques were worked out on the basis of a single-factor model and for
forecasting they make use of beta parameters determined for individual shares.
Methods based on the single-factor model were analysed and 2 methods assuming
correction of values of the determined beta parameters.
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At the beginning the study estimated the degree of variation over time of
correlation coefficients between shares quoted on the Polish capital market. The
structure of correlation, understood as the probability distribution of individual
correlation coefficient values, is relatively stable over time. Whereas the correlation
coefficient values themselves are subject to substantial fluctuations. It legitimises
the search for efficient methods of forecasting values of these coefficients.
The next step was to work out the forecasts of correlation coefficients with
the application of beta parameters determined on the basis of the techniques
described, based on the data from the first sub-period of the entire analysed
period. Then these forecasts were assessed on the basis of the standard estimation
error, with the values of correlation coefficients in the second analysed sub-period
as a point of reference. Beta based techniques were compared with the forecast
made on the basis of the correlation coefficient historical value. All 3 beta based
techniques brought a smaller standard estimation error than correlation coefficient
historical values. The Blume technique proved to be the best one according to
the criterion of the standard estimation error, though the differences between
results brought by beta methods were insignificant.
Also due to the performance simulation of portfolios constructed on the
basis of the correlation forecast with the application of the Blume technique,
it may be stated that thanks to this method, it was possible to create a more
effective portfolio than the WIG index.
Despite obtaining extremely positive results in the area of verification of
the thesis put forward in the study, the presented results should be approached
sceptically. We must remember that the analysis of the single-factor model itself
showed that it poorly describes the rates of return on the Polish capital market.
It cannot be excluded though, that the obtained results were accidental. It is
also possible that methods leading to mean correlation estimation bring better
results than those based on the historical value as it is the structure of correlation
(mean and variance of distribution of correlation coefficient value) that remains
relatively stable over time, whereas the values of individual correlation coefficients
show great variation. In such a situation the correctness of the model would
not be essential. Only the mechanism of reaching the mean value of correlation
coefficients for the sake of forecasting would be essential.
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Legal and Economic Considerations of Using Trade
Credit by Polish Enterprises
1. Introduction
Trade credit, which is provided by the supplier of goods or services to a customer,
plays, in Poland, as well as, in other transition countries, an important role in
the economy, being an essential source of external financing of corporations.
The data presented in Table 1 shows that liabilities due to supplying goods and
services represent almost half of short-term and more than one-third of the total
liabilities of Polish enterprises. On the other hand, trade credit is an important
instrument used in selling goods and services, trade receivables represent some
40% of enterprise current assets and more than 80% of short-term receivables.
Table 1. Indices which Characterize the Use of Trade Credit in Polish Enterprises
in the Years 1995–2006 (in %)

Years

The share of receivables on goods
and services in:

The share of liabilities on goods
and services in:

short-term
receivables

total current assets

short-term liabilities

total liabilities

1995

70.29

33.01

46.63

31.46

1996

76.78

35.33

50.57

35.47

1997

78.43

37.45

52.25

36.69

1998

81.61

39.48

50.82

35.40

1999

81.68

40.48

50.92

34.87

2000

81.70

41.20

48.91

33.53

2001

85.65

40.74

47.11

31.67

2002

83.13

43.22

47.22

32.36

2003

83.04

42.52

49.99

33.23

2004

84.42

40.16

49.90

34.61

2005

82.43

39.93

52.62

36.83

2006

84.14

39.43

52.28

36.83

Source: own study based on: Roczniki statystyczne GUS, 1998–2007.


A. F. Delannay, L. Weill, The Determinants of Trade Credit in Transition Countries, “Economics
of Planning”, 2004, pp. 173–193.
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However, it is worth mentioning that granting trade credit increases the risk
of economic activity and prolonged time limits of payment result in difficulties in
maintaining financial liquidity by companies. Economic reality shows that under
Polish conditions the problem of risk growth in trade turnover is important
and that payment blocks are among the most important barriers to enterprise
development (Table 2).

Currency exch. rates, exch.
rate fluctuations

Shortage of qualified
employees

Price increases

Changes in taxes
and regulations

High competition

Low demand

Wage pressure,
high labour costs

Receivables collect.
payment blocks

Table 2. Main Gowth Barriers for Polish Enterprises (% of indications)

Maximum values
in the history
of research

26.8

10.7

13.4

17.2

21.2

28.2

5.2

20.0

I Q2004

14.4

–

5.8

11.2

8.4

12.8

–

13.�
3

II Q 2004

13.8

–

8.3

17.2

8.1

11.4

–

9.8

III Q 2004

9.8

–

11.6

9.9

7.1

9.1

–

9.6

IV Q 2004

14.6

–

13.4

5.1

9.3

11.8

–

11.4

I Q 2005

24.2

–

13.1

7.5

9.6

10.8

–

8.5

II Q 2005

26.8

–

7.4

4.5

11.4

10.4

–

7.2

III Q 2005

19.8

–

3.6

5.4

13.6

12.6

–

7.3

IV Q 2005

20.1

–

11.1

7.7

11.3

11.2

–

7.0

I Q 2006

21.4

1.8

9.0

6.8

10.6

10.0

–

5.3

II Q 2006

18.9

3.0

6.4

7.0

9.8

9.7

3.5

5.3

III Q 2006

16.6

5.3

10.5

8.6

9.9

8.9

3.6

6.1

IV Q 2006

11.2

10.1

10.1

7.0

8.2

7.0

4.3

5.9

I Q 2007

15.2

10.7

9.8

8.5

9.0

5.9

5.2

4.9

II Q 2007

10.7

10.7

9.7

7.6

7.2

5.3

5.1

4.1

Source: Przedsiębiorczość w Polsce. 2006, Ministry of Economy, Warsaw 2006, p. 65; Przedsiębiorczość
w Polsce. 2007, Ministerstwo Gospodarki, Warsaw 2007, p. 71.

From the point of view of trade credit functioning in the economy, we
should pay attention to the crucial role of the state in securing the safety of
economic relations. Therefore, system solutions should counteract delays in
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payments between enterprises and ensure that creditors are able to effectively
collect liabilities. For this, changes in the Polish legal system are inevitable,
especially of regulations concerning payment time limits in trade transactions,
business information sharing, the use of legal protection of receivables, pursuing
claims by creditors and tax burdens. The reform of Polish jurisdiction, the system
of court execution and bankruptcy and reorganization law are issues of prime
importance. Improvement of the law, especially in the area of economic information
exchange and coverage of receivables, lies at the basis of the proper use of trade
credit by companies.

2. T
 he Importance of Legal Solutions in Ensuring Due
and Timely Payment on the Part of Business Partners
The Act on payment time limits in economic relations was to be the instrument
limiting the phenomenon of delayed payments in Poland. However, these
regulations became ineffective in practice as fearing worsening relations with
customers, small enterprises which had the right to demand penalty interest
from their debtors did not pursue it in the case of delayed payment. Due to these
reasons, and in order to adapt to the European Union requirements in the area
of fighting delays in payment, an amendment to the Act has been prepared.
The new regulations introduced four basic solutions:
• in the event of agreements with payment deadline exceeding 30 days, the
creditor may demand statutory interest from the debtor from the 31st
day after completing the agreement,
• in the event the payment time limit has not been defined in the agreement,
the creditor is automatically entitled to statutory interest from the 31st
day after completing non-monetary performance,
• in the event the payment is not executed in the agreed time, the creditor
is without notice entitled to interest amounting to default interest charged
as on tax arrears, or even higher if parties so agree,
• a simplified and accelerated procedure of pursuing claims resulting from
the act in court and completed with the writ of payment.





Act
������������������������������������������������������������������������������������������������
of 6/09/2001 on payment time limits in economic relations, Journal of Laws of 2001 No. 129,
item 1443.
Directive
������������������������������������������������������������������������������������������������
2000/35/EC of the European Parliament and of the Council of 29 June 2000 on combating
late payment in commercial transactions, Official Journal EC L 200, 08.08.2000, p. 035-038.
Act
�������������������������������������������������������������������������������������������������
of 12/06/2003 on payment time limits in economic relations, Journal of Laws of 2003 No. 139,
item 1323.
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Nevertheless, taking into account the results of research done among
enterprises, one may draw the conclusion that the Act, despite being an important
instrument in counteracting arrears in payments, does not radically contribute
to solving the problem. Most of the entrepreneurs think that the provisions of
the Act do not influence changes in actual time limits of payment (Table 3).

Table 3. Evaluation of the Impact of Separate Provisions of the Act on Payment
Time Limits on Changes in Actual Times of Payment, According to the Size of
Companies (% of indications)
Specification of provisions of the act,
sizes of companies according
to the number of employees

Possible answers
Negative

Neutral

Positive

No
answ.

31.1

6.6

16.4

60.7
21.3

Total

a) on possibility of demanding statutory interest:
up to 49 employees

6.6

from 50 to 249 employees

0.0

8.2

1.6

11.5

more than 249 employees

0.0

14.8

0.0

3.3

18.0

Sum total

6.6

54.1

8.2

31.1

100.0

26.2

14.8

16.4

60.7

b) on automatically collected statutory interest:
up to 49 employees

3.3

from 50 to 249 employees

1.6

6.6

0.0

13.1

21.3

more than 249 employees

0.0

14.8

0.0

3.3

18.0

Sum total

4.9

47.5

14.8

32.8

100.0

c) on automatically collected interest amounting to tax arrears interest:
up to 49 employees

8.2

27.9

8.2

16.4

60.7

from 50 to 249 employees
more than 249 employees

0.0

9.8

0.0

11.5

21.3

0.0

13.1

0.0

4.9

18.0

Sum total

8.2

50.8

8.2

32.8

100.0

d) on pursuing claims in proceedings by writ of payment:
up to 49 employees

3.3

19.7

21.3

16.4

60.7

from 50 to 249 employees

0.0

6.6

3.3

11.5

21.3

more than 249 employees

0.0

11.5

1.6

4.9

18.0

Sum total

3.3

37.7

26.2

32.8

100.0

Source: Study based on: Ocena funkcjonowania przepisów..., op. cit., p. 27.



Research conducted in 2005 on a sample of 2500 firms aimed at evaluating the effectiveness of
the act on payment time limits in the years 2004–2005. Most of the interviewed firms answered
that the provisions of the act did not result in more timely payments. See: Ocena funkcjonowania
przepisów ustawy z dnia 12 czerwca 2003 r. o terminach zapłaty w transakcjach handlowych,
Ministry of Economy, Warsaw, 2006, p. 27–28.
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In the event of agreements with term of payment exceeding 30 days,
deliverers usually do not demand that the debtor pay statutory interest from
the 31st day after completing the agreement. This course of action is especially
true for small and medium-sized enterprises, which are afraid of losing clients.
According to many entrepreneurs, the provisions of the act may infringe their
right to freedom in preparing agreements with business partners.
Taking into account the entrepreneurs’ experiences in executing liabilities,
one has to admit that in Polish economic practice the act on payment time limits
is not a sufficient instrument to counteract delays in payments. For fear of the
loss of a client or worsening bilateral relations, entrepreneurs seldom use their
statutory rights as creditors. On the other hand, debtors who are unable to
meet their liabilities will continue using trade credit as a means of financing.
It is the effect of deficit of working assets in Polish firms which results in the
use of extended time limits in settling their liabilities, among others to keep
financial liquidity.

3. The Role of the System of Business Information Sharing
The effeciency of effecting settlements between contracting parties also depends on
the system of business information sharing. In the case of a properly functioning
information sharing mechanism, the debtors who are aware that the data related
to their reputation and credit history are available to their creditors, are more
willing to the timely settlement of liabilities.
In Poland until 2003 this system was primarily based on information
included in the Register of Insolvent Debtors, which was the database for the
National Court Registry; however its use was limited. The information concerning
participants of business relations could also be found in the Credit Information
Bureau S.A., but it was mainly banks that used it, and not all enterprises.
Improvement of the business information sharing system was to take
place due to passing, in 2003, the act on business information sharing defining
principles and procedures for sharing information about the trustworthiness of
entrepreneurs and consumers. In accordance with its provisions, information
is obtained solely through business information bureaus, whereas providing the





Some 70% of small and medium-sized enterprises do not use the statutory right to calculate interest.
43% of small and 53.8% of medium-sized enterprises mention the fear of the loss of a client as the
reason for this. See: Ocena funkcjonowania przepisów..., op. cit., p. 29.
T. Jappelli, M. Pagano, Information sharing, lending and defaults: Cross country evidence, Centre
for Studies in Economics and Finance, Working Paper No. 22, May 1999, p. 7–10.
Act of 14/02/2003 on business information sharing, Journal of Laws of 2003 No. 50, item 424.
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information is a process involving the entrepreneur passing the information to the
business information bureau, storing it and revealing it in reply to the entity’s
question. The bureaus mainly concentrate on information concerning enterprise
and consumer solvency, especially the data on delays in settling their liabilities.
Nevertheless, despite the bureaus functioning and noticeable improvement
in business information system, the entrepreneurs still encounter barriers in
obtaining information concerning their partners’ creditworthiness.
The main barriers resulting from the provisions of the act on information
sharing concern the lack of information sharing among different entities gathering
data connected with liabilities, limitations in the area of legal titles authorizing
the passing on of the information and lack of a system warning the entrepreneurs
against dishonest business partners.

Table 4. Main Barriers to the Functioning of Business Information Bureaus
Barrier sources

Specification

Entities
authorized
to passing
on information

Limited number of entities authorized to pass information
to business information bureaus (BIGs).
Only the primary owner of receivables has the right to pass the
data concerning the debtor (the purchaser of receivables, even
though he generally acquires all the rights of the hitherto owner,
cannot pass on this information).

The scope
of legal titles
authorized
to passing
on information

The limited scope of legal titles authorized to passing on
information to BIG includes: consumer liabilities resulting from
consumer credit agreement or agreement on the carriage of persons
on regular public transport and also the entrepreneurs’ liabilities
resulting from the agreement on business activity.

Cooperation
with the Credit
Information
Bureau S.A.

Restrictions in the type of information passed on to the Credit
Information Bureau S.A. and to BIG. Among others, they include
the possibilities to pass on from the CIB to BIG only negative
information, which generally means overdue indebtedness of the
debtor. On the other hand, passing on positive information, i.e.
about the debtor settling his debt, is possible only after getting the
debtor’s consent.

Personal Data
Protection Act9

Restrictive interpretation of the provisions of the act on personal
data protection adversely influences information sharing about
entities’ credit history.
It results in restrictions in sharing information about indebtedness
and debtors.

Source: Study based on: Polska: Prawne bariery dochodzenia praw z umów. Raport Banku Światowego
przygotowany we współpracy z Narodowym Bankiem Polskim, C.H. Beck, 2006, p. 12–13.  


Act of 29/08/1997 on personal data protection, Journal of Laws of 1997 No. 133, item 833 as
amended.
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4. T
 he Importance of Jurisdiction in Securing the Safety
of Economic Relations
The way in which jurisdiction functions is an important factor determining the
use of trade credit; especially in the event of a dispute between partners related to
collecting receivables for the delivered goods or services, it is the duty of a court to
lead, to prompt and the effective execution of the concluded agreement. However,
for Polish companies the time needed to conduct proceedings in economic matters
represents a serious problem Vindicating claims by enterprises in courts takes
a long time, on the other hand, court procedures are lengthy and ineffective,
which leads to the increase of business turnover costs.
According to the World Bank research on the importance of regulations
in enterprise functioning, the system of law execution in Poland is ineffective10.
Compared to other countries, in Poland the time which has to pass from submitting
an application to court of first resort to the moment of enforcement of a legally
valid court decision is one of the longest (Table 5).
Mean waiting time for the court’s decision in a case on enforcement of
receivables was around 1000 days in 2004, 980 days in 2006 and 830 days in
200711. Also, specified costs which a company has to incur are connected with
court proceedings. In Poland the total cost of a trial in a commercial court in
relation to the mean national product per capita, or the debt value, exceeds
the EU average. It is also worth mentioning that the number of procedures
stipulated by the law and court regulations is yet another obstruction in the
effective execution of the creditors’ rights.
As a result, due to procedures, costs and lengthy court proceedings, many
Polish enterprises, especially small and medium-sized ones, resign from claiming
liabilities in courts.
It also seems necessary to point to the slow development of business
arbitration which does not represent alternative forms of dispute settlement for
companies. Also the entrepreneurs’ limited knowledge of the use of arbitration
in conflict solving between the parties plays an important role.
10

11

Doing business in 2004: Understanding regulation, The World Bank, 2004, p. 42. A questionnaire
survey of the World Bank was carried out among lawyers in 133 countries. The issues in the
questionnaire dealt with a standard business case conducted in court in the most densely populated
town of each country. Three basic indices reflecting the effectiveness of contract enforcement were
used: (1) the number of procedures required by legal or court proceedings, (2) the cost, including
court payments for lawyers or other specialists, (3) days from submitting an application to court
to receiving the overdue payment.
Doing business in 2004..., op. cit., p. 45; Doing business in 2006: Creating Jobs, The World Bank,
2006, p. 146; Doing Business 2008, The World Bank, 2007, p. 100–102.
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Table 5. Mean Number of Days, Number of Procedures and Cost of Proceedings
in Business Cases According to World Bank Research in 2004, 2006, and 2007
in Chosen Countries
Country
Spain

Ireland

Lithuania

Germany

Poland

Hungary

Years

Number
of days

Number
of procedures

Cost

2004

147

20

10.7% (product per capita)

2006

169

23

14.1% (debt)

2007

515

39

17.2% (debt)

2004

183

16

7.2% (product per capita)

2006

217

16

21.1% (debt)

2007

515

20

26.9% (debt)

2004

74

17

13.0% (product per capita)

2006

154

17

911% (debt)

2007

210

30

23.6% (debt)

2004

154

22

6.0% (income per capita)

2006

175

26

10.5% (debt)

2007

394

33

11.8% (debt)

2004

1000

18

11.2% (product per capita)

2006

980

41

8.7% (debt)

2007

830

38

10.0% (debt)

2004

365

17

5.4% (product per capita)

2006

365

21

8.1% (debt)

2007

335

33

13.0% (debt)

Source: Study based on: Doing Business in 2004..., op. cit., p. 124–126, Doing Business in 2006...,
op. cit., p. 110–157, Doing Business 2008, op. cit., p. 100–102.

5. The Importance of the Effectiveness of Levying Court Enforcement
Apart from securing a court decision, its prompt and effective enforcement is also
vital for the creditor. Unfortunately, many entrepreneurs face problems related to
enforcement proceedings. Primarily, we should mention that court enforcement
in Poland takes a long time, which, among others, is the effect of too few court
executive officers. Besides, a longer time necessary to levy court enforcement means
a lower operating efficiency of Polish court executive officers. Also the enforcement
of court decisions is expensive as the costs of court proceedings, on average,
amounted to 40% of the value of financial claims12. A large number of overdue
cases with non-performed verdicts, low percentage of successful enforcements and
high costs constitute a serious barrier in the effective execution of creditors’ rights.
12

Polska: Prawne bariery..., op. cit., p. 74.
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The possibility of the enterprise using legal security of its receivables is also
worth indicating. Besides the lack of the partner’s consent to use it, the suppliers
of goods or services point to the cost and complex procedures of using securities as
the cause of their limited use. In particular, enterprises have problems with using
collateral in kind, such as mortgage and registered pledge. Enactment of this kind
of collateral is a long and complicated process; besides there are legal obstacles,
which hinder effective use of securities as an effective tool supporting the carrying
out of credit transactions13. In particular the existing regulations on registered
pledge and mortgage are a source of considerable costs and formalities necessary
to implement them are lengthy. In effect entrepreneurs do not use these securities.
Table 6. Barriers to the Effective Levying of Court Enforcement
Barriers

Specification
Barriers concerning entering the profession: number of court executors limited
by the number of bailiff districts. According to the act on court executive
officers14, if there is no free bailiff district, there is no possibility of entering
the profession.

Effectiveness
and efficiency
of court
executors

Limited price competition: the act on court executive officers forbids price
competition. Fixed schedules of prices result in the fact that court executors
do not compete through offering their customers more attractive prices.
Territorial limitations for competition: the law forbids competition among
court executors from different jurisdiction areas from the courts of appeal.
Restricted supervision and control of district courts, court executors’
self-government and the Ministry of Justice over court executors in the sphere
of bookkeeping and obeying procedural regulations.

Legal barriers
in conducting
court
enforcement

Availability
of business
information

Disclosing the debtor’s property and revenues: difficulties the creditor has
in proving that on account of the enforcement being in progress his claims
were not fully met, the lack of effective ways to disclose the debtor’s property.
Debtor’s evasion to settle claims: debtors’ hiding the value of the property
or transferring it to other entities.
Dividing the revenue from enforcement: usually the creditor is at the end
of the list of entities entitled to regain their liabilities whereas priority
receivables may have already exhausted the available vindication revenues.
Impeded access for creditors to information on the debtor’s location,
his property and other sources of income. It primarily concerns access
to information from public sources, such as the National Court Register
or real-estate register.

Source: Study based on: Polska: Prawne bariery..., op. cit., pp. 3–86.  

13
14

Wpływ systemu prawa na rynek zabezpieczeń rzeczowych w Polsce, NBP, Warszawa 2005,
pp. 3– 20.
Act of 29/08/1997 on court executive officers and enforcement, Journal of Laws of 1007, item 882
as amended.
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It needs to be stressed that the lack of effective ways for creditors to pursue
their claims resulting from an inefficient information system, jurisdiction, court
enforcement and legal security also adversely influences the development and
efficient functioning of the trading market in receivables.

6. T
 he Importance of Provisions in the Bankruptcy Law for the
Efficiency of Accounts Settlement Based on Trade Credit
The security of economic relations also depends on correctly functioning bankruptcy
law, which should be used to meet claimable debts. It needs to be stressed that
in Poland the lack of precision in regulations concerning bankruptcy resulted
in inefficiency in the execution of the law. The regulations which were in force
until 2003 were based on the acts passed in the interwar period; however these
solutions were not compatible to the needs of contemporary trade. Complicated
and unclear procedures and the lack of sufficient creditor protection meant that
the law had to be changed. In 2003 the new Bankruptcy and Reorganization
Law, which changed the rules and procedures in the cases of business entities’
bankruptcy15, became effective. Two different formulas of bankruptcy procedure
were introduced and principles, as well as, the course of reorganization were
established. Insolvency treated as not repaying the claimable debts by the debtor
is the basis for opening bankruptcy proceedings. There are two types of declaring
bankruptcy: property liquidation or the possibility of making an arrangement
with creditors.
The hitherto validity of the law allowed evaluating its functioning and
determine solutions which did not prove correct or need examining. It was
possible to define errors connected to the lack of precision in the terms used
in the act, the lack of univocal regulations and a bad definition of a debtor’s
insolvency. Too rigorous bases for declaring bankruptcy and unclear issues of the
receiver’s responsibilities have also been criticized. In the event of reorganization
proceedings, which were to enable the debtors in a difficult financial situation to
arrive at an agreement with the creditors without appealing to court, it occured
that, due to procedural requirements, their use was limited. Therefore, yet another
amendment to the bill was necessary16.

15
16

������������������������������������������������������������������������������������������
Bankruptcy and Reorganization Law of 28/02/2003, Journal of Laws of 2003 No. 60, item 535.
�����������������������������������������������������������������������������������������������
The Civil Law Codification Commission at the Ministry of Justice in 2006 prepared an amendment
to the Act, whose aim is to simplify and improve bankruptcy proceedings and to eliminate the
errors in the present Act. �������������������������������������������������
However, the Act has not been amended yet (2008).
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7. Legal and Tax Considerations of Using Trade Credit
According to the act on Goods and Services Tax, tax obligation arises upon the
delivery of goods or rendering a service. In the event of enterprises which sell on
deferred payment bases, this obligation arises upon issuing the invoice. Therefore,
the need to pay tax by the supplier does not depend on his receiving the payment
for the delivered goods or rendered services; if there is no payment, the company
must pay the due tax anyway. Evaluating the entrepreneur’s chances of regaining
the VAT payment, one should point to the tax regulations concerning the so-called
relief for “bad debts”. For an enterprise which has not received payment from
its partner for performing the specified task taxed according to the Act on VAT,
the statutory solution introduced in 2005 means a possibility of lowering the tax
due on the delivery of goods or services by payment adjustment17. Introducing
the relief was connected to applying the principle of VAT neutrality for the
entrepreneur, as this tax should, in principle, be levied on the final consumers.
Nevertheless, it is worth mentioning that taking advantage of this relief
is only possible after the entrepreneur has met a number of conditions. First of
all, the liabilities which the due VAT concerns must be revenue-earning costs
and charged as non-collectible receivables by the supplier. However, in practice
it means that the supplier has to provide documentation on the enforceability
of the receivables through obtaining a decision on enforceability issued by the
relevant institution for enforcement proceedings or a court decision to dismiss
a motion on bankruptcy, to discontinue bankruptcy proceedings or to stop such
proceedings. Another solution of this problem is the preparation of a protocol by
the entrepreneur diagnosing the procedure and enforcement costs connected to
charging the receivables at least the level equal to the liabilities. Thus, the taxpayer
may prove that claiming charges is unprofitable. However, providing evidence of
unenforceability may be a serious obstruction for entrepreneurs in using the relief18.
Besides the delivery of goods or rendering services for which the entrepreneur
has not received payment this must have been done by an entity registered as
an active VAT payer, not during bankruptcy proceedings or in liquidation. It
is also necessary that the period from the date of issuing the invoice was not
longer than 5 years. Moreover, the entrepreneur is obliged to inform the debtor
about charging his receivables as non-collectible. Using the relief is possible if
the debtor has not settled the payment within 28 days from receiving the advice.
17

18

�������������������������������������������������������������������������������������������
Act of 11/03/2004 on Goods and Services Tax of 2004, Journal of Laws No. 54, item 535 with
amendments to art. 89a; Act of 21/04/2005 on amendment to the act on goods and services tax
and on amendments to some other acts, Journal of Laws of 2005 No. 90, item 756.
Czarna lista barier, Polish Confederation of Private Employers Lewiatan, Warsaw 2008, p. 5.
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Whereas if the debtor settled the payment after the adjustment had been made, the
entrepreneur is obliged to increase the due VAT in the settlement for the period
when the liability was settled. Additionally, the relief cannot be used if there are
business, personal or equity connections between the supplier and the customer.
Taking into account that only after statutory requirements have been met
the taxpayer has the right to reduce the currently due tax, in practice this solution
is used in a limited scope. The formalities are too complicated for entrepreneurs
who usually decline the right to use the relief.

8. Summary
Even though payment blocks to an ever lesser degree represent barriers for
the development of Polish firms, there are still many issues to be resolved in
the area of using trade credit. Governmental activities which aim at supporting
enterprises and securing the safety of business activities through the improvement
of existing solutions and legal regulations are vital here.
Firstly, changes in the regulations on payment time limits in commercial
transactions have not brought the anticipated results. The hitherto existing
regulations are ineffective and do not significantly affect changes in the due
and timely payment of receivables.
Secondly, the improvement of the business information sharing system is
also important. It is necessary to amend the Act in order to limit the number
of barriers in the access to information about business partners and to develop
business information bureaus so that there is a flow of information between
these bureaus and the Credit Information Bureau, as well as to legal rights
allowing information sharing. It is also important to increase the availability
of information from public sources, especially from the National Court Register
or Land and Mortgage registers. For this, it will be necessary to modernize the
registers’ functioning, for example through electronic access, to increase their
role in obtaining data on debtors.
Thirdly, governmental authorities should continue their activities aimed
at improving the functioning and efficiency of commercial courts. Limiting the
number of procedures and shortening the time of court trials are important issues
for entrepreneurs. Steps aimed at the computerization of commercial courts,
including, making legal information and registers available through information
technology, should be taken. Also reforms within the structure and organization
of court management, and especially the use of professional methods of personnel,
finance and information management in courts, seem to be unavoidable.
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Fourthly, changes in the sphere of court enforcement is necessary. Limiting
costs and the acceleration of enforcement proceedings should be the effect of
the Act on court executive officers and enforcement. In the area of introducing
competition among court executors, it is important to facilitate access to the
profession in order to increase the number of court executors and allow competition
among executors from different execution districts and thus limit the monopoly
in districts. Limiting the number of procedural activities and balancing both the
protection of the creditor and debtor are also important issues.
Next, changes in the law on bankruptcy should lead to the improvement
of bankruptcy proceedings, at the same time ensuring effective protection and
strengthening the position of creditors. It is especially important to accelerate the
course of proceedings and facilitate the procedures of reaching an agreement.
And finally, it is necessary to introduce regulations which would enable
alleviating tax consequences related to the lack of payment from the contracting
party. Here an important issue is liberalization of regulations on providing
documentation on the enforceability of liabilities and the application of relief if
the debtors are not VAT payers.
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Technological Innovations and the Dynamics
of Structures in the Telecommunications
and Media Mobile Market
1. Introduction
In accordance with neo-Schumpeters’s theory of economic evolution, economic
sectors develop to the rhythm of ever-changing dominant technologies. States
of institutional quasi-equilibrium, relatively stabilized within the framework of
industry’s various branches, are disrupted with dissemination of new innovative
technologies which often prove impossible for the largest resident firms to adopt
quickly enough. Waves of new, dynamic players who grow and mature within branch
market niches appear in the sector. Finally, after some time, these new players
become dominant firms or at least, where the resident firms prove sufficiently
flexible and ready to undergo radical adaptive transformations, coexistent within
their branch of industry.
For some time the IT and telecommunications, as well as, media markets
have become the most convenient areas for verifying (falsifying) the evolutionist
theory concerning the transformation of economic and financial structures. One
of the most spectacular processes taking place in these markets is the attack
launched by new, innovative players on the positions held by the resident firms
controlling the existing infrastructure.
The competition, coexistence and co-operation between new players and
resident firms takes place in the conditions of a dynamic environment shaped by
rapidly changing technology, expensive and all-embracing consumer marketing and
1

2

3
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Comp. J. A. Schumpeter, Capitalism, Socialism, and Democracy, Harper & Brothers Publisher, New
1947; R. Nelson, S. Winter, An evolutionary theory of economic change, Belknapp, Cambridge, MA
1982.
Comp. F. Malerba, R. Nelson, L. Orsenigo, S. Winter, Demand, innovation, and the dynamice of
market structure: The role of experimental users and diverse preferences, “Journal of Evolutionary
Economics”, No. 4/2007.
Comp. L. W. McKnight, J. P. Bailey (ed.), Internet Economics, MIT, Cambridge, MA 1998; M. Fransman,
The telecoms boom and bust 1996–2003 and the role of financial markets, “Journal of Evolutionary
Economics”, No. 4/2004.
Comp. L. M. Christensen, The innovator’s dilemma: when new technologies cause great firms to
fail, Harvard Business School Press, Boston, MA 1997.
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finances adapted to the globalized dimension in the rivalry for market position
and profits.

2. The New Ecosystem of Telecommunications and Media Markets
Technological innovations, popularization of the Internet and the appetites of
users for multimedia content presently lead to an upheaval of the markets. The
IT and media markets converge and unite. A number of closely related branches
are moving towards a new, comprehensive and common “ecosystem”. Fixed-line
and mobile telephone services are elements in the process of intensive convergence.
Mobile operators pursue the taking over of traffic initiated in fixed networks. There
exist such solutions as “home zone” which not only ensure cheaper connections at
home and in the subscriber’s nearest surroundings but also permit calls outside
this zone. Similar solutions providing for the possibility of using the Internet in
a similar model are being tested. We can also observe an expansion of Telecom
and Internet suppliers on the television market. At present, television is not only
analog, satellite or cable but also IPTV (Internet Protocol Television) as well
as mobile TV. They provide the user with new and attractive functions such as:
interactive watching, real-time shopping decisions, creating one’s own content,
VoD (Video On Demand), or the purchase of programmes by the minute. Today
a telecommunications operator, the Internet supplier or cable television operator
may be the supplier of all kinds of connections, as well as, television services.
The internet and cellular phones have entered the television market and
have begun exploring other similar markets. The distribution of music and films,
which until recently has been the domain of the media, is rapidly developing
on the Internet. This, to a large extent takes place on the basis of peer-to-peer
services, taking the receipts away from the media.
Therefore, we are dealing with a situation where, on the one hand, MVNOs
and new infrastructure operators enter the mobile services market (for example
after winning a tender by auction for additional frequencies for mobile telephone
services), reducing the price of services and thus the ARPU (Average Revenue Per
User) from basic services; while on the other hand, new players appear on the
	�����������������������������������������������������������������������������������
IPTV – Internet Protocol Television. Television distributed by an Internet network.
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VoD – Video On Demand – a service allowing the use of multimedia material in a time chosen by

the user, different from the time it was aired.
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MVNO – Mobile Virtual Network Operator. An operator performing a mobile telecommunications

service, but operating on the basis of the network of another entity – an infrastructure operator.
However he carries out his own billing and other functions in contact with the customer.
	��������������������������������
ARPU – Average Revenue Per User.
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content market, whose incomes exemplify the operators’ hope for compensation of
their decreasing ARPU from basic services. These are often well-known Internet
brands – such as, for example, YouTube or Google, but also manufacturers of
telephone handsets, such as Apple with its iPhone, Nokia with its Nokia Ovi
portal, Sony Ericsson, which has begun its expansion into the music and mobile
games market with its PlayNow service, or Samsung with its GPS service.
The transformation of the markets, and the ever larger number of entities
emerging in the telecommunications and media ecosystem influence the functioning
of the cellular phone market and its operators. In this context, the problem of the
MNO’s position in the value chain and the protection of their economic position
permitting them to profit from the market, while simultaneously optimizing their
investments and customer satisfaction.

3. New Players in the Mobile Telephone Services Market
3.1. MVNO
MVNOs and SPs10 (Service Providers) can have a substantial influence on the
mobile market.
The Scandinavian market11, where all kinds of players, i.e. infrastructure
operators (MNOs), numerous MVNOs and SPs, exist at present, is a perfect
example. A large number of players has resulted in very intensive competition
in both the mass-media and business fields. The entrance of MVNOs and SPs
into the market sharpened the price war. Finally some MNOs were defeated
and had to withdraw from the Scandinavian market, not being able to compete
further. For example:
• in 2002, Orange decided on the complete sellout of its assets in Sweden,
• in October 2004 Orange sold Telia Sonera to a local operator in Denmark
for 605.8 million €,
• a year later – in November 2005 – Vodafone withdrew from the Swedish
market, selling its assets to Telenor for 1,035 million €.
The so-called “no-frills” MVNOs exerted the largest influence on the
Scandinavian market. They are characterized by minimal overall costs; the
employment of the lowest necessary number of staff, provide their customers
with a very narrow basic service portfolio and very modest customer services. This

10

11

MNO – Mobile Network Operator.
SP – Service Provider. Like an MVNO, he performs mobile telecommunications services, acting on
the basis of the network of another entity – an infrastructure operator. His role, however, is merely
the distribution of services under his own brand.
Scandinavia – regional overview, Ovum 2007, http://www.ovum.com.

Technological Innovations and the Dynamics of Structures...

87

permits them to offer basic services (voice, SMS text messages and MMS messages)
at knock-down prices. They direct their offers to undemanding and entirely lowprice services concentrated customers. This has constituted an essential threat
for infrastructure operators. Competing with MVNOs has meant reducing the
ARPU and revenue and also the deterioration of brands.
In this situation, operators resolved to the only effective, though expensive,
steps to protect their brands and revenues and thus, the process of consolidation
of the Scandinavian market began:
• in 2004 TDC bought Telmore, at the time the largest MVNO on the
Danish market with a 10% market share (measured by the number of
SIM cards),
• Sonofon bought CBB Mobil, the third largest MVNO in Denmark,
• Telia Sonera bought the Norwegian MVNOs Chess and Sense in November
2005, and
• 100% of shares in Debitel (SP) in January 2007.
This buyout process resulted in a fall in competitive pressure and allowed
the MNOs to gain a large number of new, often niche customer bases, enabling
reaching them without endangering their basic brands. It is foreseen that the
process of consolidation in the Scandinavian markets will continue.
The German market12, which is also full of MVNOs and SPs, is yet another
good example of the tendencies discussed above; by the end of 2007 there was
over 15 of them on this market. They may be divided into three categories:
• SPs offering tariff plans under their own brand, for example Debitel or
Mobilcom,
• non-telecommunications players, such as Tchibo, Aldi or Asdo, complementing their product offer with additional services,
• “No – frills” MVNOs, such as Simply or Smobil, which focus on a narrow
palette of services at knockdown prices.
The majority of these companies direct their product offer toward a less
demanding customer concentrating on low prices – a niche that, until now, has
been ignored in MNOs offer.
Since 2005 the MVNOs on the German market have been cutting their prices
and have caused a significant drop in ARPU. This has significantly influenced
the financial outcome of infrastructure operators. Since 2005, all MNOs have felt
a rapid fall in ARPU and the growing pressure to compensate it with additional
services. In response to the MVNO “attack”, MNOs introduced new offers for the
niche of more demanding customers in terms of price, such as “Xtra Smart” in
12

Germany – a highly competitive mobile market, Ovum 2007, http:www.ovum.com
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T-Mobile. It is expected that, beginning in 2008, MNOs will buy out the largest
MVNOs.
In this respect, things also look interesting on the British market13,
where, at present, there are 13 MVNOs. With the exception of Virgin Mobile
and Tesco Mobile, these are small-scale suppliers not presenting any threat to
the infrastructure operators. At the time of its heyday, Virgin served 6 million
customers. By mid-2007 it had 4 million and Tesco Mobile had 1.4 million
customers. The activities of the remaining MVNOs are restricted by the limited
range of distribution networks and modest marketing budgets. Thus, they
cannot compete on the market on an equal footing with already resident MNOs.
Nevertheless, they constitute a cheap and cost-effective channel to reach customers.
British operators do not follow the “open network” policy for new MVNOs.
They choose new partners carefully so that their offer will only supplement the
operator’s offer (without “cannibalizing” the infrastructure operator’s offer) and
reach only those market segments which have not yet been penetrated by the MNO.
However, this strategy has, to a certain degree, threatened T-Mobile. The
enormous potential of the Virgin brand and an intensive marketing campaign
resulted in the fact that Virgin Mobile was soon perceived as a new “fulldimensional” mobile operator, and in tests of customer satisfaction its virtual
“network” was even considered better than the T-Mobile network via, which in
reality, it provided its services. Virgin Mobile was the first MVNO on the British
market. This difficult experience for infrastructure operators resulted in their
beginning to conduct a very careful policy of incorporating new partners into their
networks by controlling the strength of their brands and deciding on co-operation
only with those that brought about the synergy (and not cannibalization) effect in
reaching the customer. Therefore, any new MVNOs established in Great Britain
will probably concentrate only on new, yet unfilled market niches.
The observation of former trends and market situation demonstrates
that MVNOs may become a serious threat for infrastructure operators that are
unprepared, insufficiently mobilized, passive and without suitable resources, both
by a ruinous markdown of prices (“market spoiling”) and by the consolidation
(building) of a strong brand able to dominate a large part of the market (for
example Virgin Mobile). MNOs can respond to such a threat and challenge by
taking over their competing MVNOs and SPs (in a hostile or friendly way) at
a suitable moment – neither too early nor too late. In this way they are able to
minimize any harmful pressure towards markdowns, recruit new customer bases
and secure access to new market niches in which they have not operated before.
13

UK mobile market – challenging times ahead, Ovum 2007, http://www.ovum.com
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Finally, a situation of potential equilibrium (temporary “market ceasefire”)
may happen only in such an MNO and MVNO arrangement that, with regard to
the market segments that infrastructure and virtual operators reach, provides
for mutually complementary product offers. Thus, in real conditions of mature
telecommunications markets, the mechanism of consolidation of mobile markets
may tend to last until such a moment when, apart from the leading infrastructure
operators, practically only a few small players will remain in the market. At
this stage of market transformation the takeover of yet another “small virtual
player” by an MNO would generate for it a very small added value to make it
worthwhile bearing costs and efforts connected to such a manouvre. In turn, the
next step in any rearrangement of markets at this moment seems to be a merger
of “minor” operating MVNOs into a single larger entity, which would give them
greater market power and a possibility of real competition for significant revenues.
A fall in ARPU from basic services for resident telecommunications
operators, being the result (among other things) of new market players entering
the market, results in the need to compensate for lost revenue. Therefore MNOs
try to take over revenues from fixed voice services in a process known as Fixedto-Mobile Substitution (FMS14), offer packages of mobile and fixed services (Fixedto-Mobile Convergence – FMC15) and enter the new and very promising market
of broadly understood multimedia content.
However, in carrying out this ambitious survival strategy, they encounter
new obstacles and challenges.

3.2. Fixed Network Operators
For some time the telecommunications market has been introducing the “home
zone” type of solutions, providing customers with cheaper connections at home and
in their closest surroundings, but also enabling telecommunication services beyond
the home zone. Such solutions are very popular, for example, on the German
market. They are sold as additional services to the operator’s already existing
customers, which allows them to make cheaper outgoing connections to fixedline numbers from the zone defined by the customer. Additionally, the customer
receives a new fixed-line number, thanks to which he can receive connections for
which the second party pays a low rate – as for connections to a fixed-line number.
In consumer tests, conducted in Poland in 2006, this function proved to
be one of the most important and decisive factors in decisions taken about the
14
15

FMS – Fixed to Mobile Substitution. The process of taking over traffic generated in the fixed
telecommunications network by a mobile network.
FMC – Fixed to Mobile Convergence. The process of convergence of fixed and mobile telephone
services. The end product is a package of services provided by a single entity.
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possible replacement of a fixed-line telephone with a mobile. Moreover, the “home
zone” type of service offers various additional benefits, for example, in the form
of cheaper connections to customers between its users, customers of the same
mobile network, one bill for all services, one handset and the possibility of deciding
against the wiring of the customer’s premises.
On the German market this substitution process has proved to be a great
success16. Mainly,
• since its introduction in 2006 Vodafone has won over 2 million users to
its Zuhause service (by mid-2007),
• in its first year T-Mobile sold its @home tariff to 1.1 million customers,
• from 1999 to the end of the 3rd quarter of 2006 Genion’s offer attracted
approximately 3.8 million customers. To a large extent it resulted in
a much smaller customer base and thus fewer possibilities to sell.
For MNOs this brings not only advantages but also threats:
On the one hand, this is an additional source of income, increases ARPU
from the customer and locates him. On the other hand, however, it cannibalises
mobile traffic. As research shows, the decided majority of outgoing traffic is
generated from customers’ homes. Thus, the purchase of the “home zone”
type of service reduces average revenue per outgoing minute, and, taking into
consideration, the fact that the home zone may be defined according to the
range of a single base station, on average an area with a radius of 500 meters
to even as much as 2000 meters, cannibalisation also includes connections made
beyond the customer’s permanent location. The cannibalisation of mobile traffic
accelerates the process of cutting retail prices for mobile connections.
The process of substituting fixed traffic with mobile (FMS) traffic mobilises
fixed-line operators and cable television operators to protect their revenues and
it increases the process of convergence (FMC).
FNOs (Fixed Network Operators17), that are ready to provide a package of
services including both voice connections and broadband Internet, are becoming
active. Additional investments in the network also enable them to develop IP
television services (IPTV) which for customers means an attractive package of
three services, known around the world as “triple play”. Today also, the majority
of cable television operators provide a similar package of services. The signing
of an agreement with an MNO for the use of its mobile network enables these
players to provide a “Quadro Play” service with considerably smaller financial
outlays than a mobile operator requires.
16
17

Germany – a highly competitive mobile market, Ovum 2007, http://www.ovum.com
FNO – Fixed Network Operator.
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For an MNO to be able to compete on the convergent services market, he
must either:
• establish co-operation with a fixed network operator by signing an
agreement on wholesale access to his network (BSA, BitStream Access18,
or LLU, Local Loop Unbundling19) thanks to which he will be able to
provide transparent broadband Internet access services and, with links of
a suitably large throughput, also digital television (IPTV) services, or
• invest in own network, mobile (HSDPA20 with as high a throughput as
possible and DVB-H21 or DVB-SH22 for television broadcasting) or fixed
(fiber optic, DVB-T23).
Both solutions mean a high level of investment for the mobile telephone
operator but other significant parameters and business consequences are
different.
In the first case, the MNO invests in a suitable connection of its network
with the network of an FNO, also known as the “last mile but one”, as well as,
in suitable final devices for customers – femtocells24 and so-called STBs (Set Top
Boxes25) permitting the reception of digital television broadcasts on an analog
receiver set. In Europe these devices are subsided. However, this approach
additionally makes the MNO dependent on a partner in terms of the quality
of the network and the incorporation of new customers. Possible failures in
these areas due to the FNO’s error impinge on customer satisfaction and thus
weaken the MNO’s brand. Additionally, the customer service process is hindered
and prolonged. On the basis of a customer’s complaint the operator has first to
18
19

20

21
22

23
24

25

BSA – BitStream Access. Access to a local subscriber network for the purpose of selling broadband
data transmission services.
LLU – Local Loop Unbundling. Access to a local subscriber network. LLU involves the taking over
(charged lease) by another operator the link between the telephone exchange and a subscriber’s
telephone socket.
HSDPA – High-Speed Downlink Packet Access („3,5 G”). A mobile phone protocol operating on
the basis of WCDMA technology allowing for developing data transmission speeds to (presently)
7.2 Mb/s.
DVB-H – Digital Video Broadcasting – Handheld. A digital TV system allowing reception of audio
and video content in mobile multimedia devices (mobile phones, palmtops etc.).
DVB-SH – Digital Video Broadcasting – Satellite services to Handhelds. A satellite system of IP
transmission enabling provision of multimedia messages and data directly from satellite to mobile
telephones and PDA. This standard combines satellite and ground-based technology enabling
rendering mobile TV services for mass reception (“mobile television without limits”).
DVB-T – Digital Video Broadcasting – Terrestrial. The DVB standard of ground-based digital TV
broadcasting.
Femtocell – a house-based mobile base station with a range of 50–200 meters. An access point serving
GSM, which picks up requests from local users of mobile phones (and other devices equipped with
the GSM interface) and directs them via broadband access connection to the Internet.
STB – Set Top Box. A device connected to a television set enabling playing/receiving digital
programmes, playing video, sound, browsing Internet sites, computer games etc.
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establish what caused the possible fault, for it is the FNO that is required to handle
break-downs in the fixed network and the MNO any remaining problems.
In the second solution (investments in one’s own network), outlays on the
development of a broadband mobile Internet network are increased and additional
expenses for the network for the broadcasting of a mobile television signal are
incurred. At present a very preliminary assessment of the investment necessary
to activate a DVB-H in 31 cities in Poland with free frequencies at its disposal
is approximately 80–100 million euros. In this situation network operators, in
order to reduce their investments, are considering joint investment and sharing
the network at a later time. Anyway, mobile television cannot be treated as
a substitute service for ground-based television, rather as a service complementing
it. The monthly charge for it is at least 10 euros (as, for example, in Italy). The
payback period from DVB-H or DVB-SH can therefore be very lengthy.
A substitute service for traditional ground-based television may be digital
video broadcasting-terrestrial, DVB-T. Taking into consideration the formal
obligation of European Union countries to change over to digital television (every
country has a separately agreed deadline), the demand for this service in the EU
will be considerable. However, the building of a new network and its operation
requires extremely high outlays, amounting to hundreds of millions of Euros. Also,
the numerous cable and digital television operators will fight for this market,
therefore one may expect a destructive price war. The possibly comparatively
small monthly charge for the use of digital television, around the average cost of
a television licence, also means a low profit margin per customer. The prospects
for a possible MNO investment in its own optical or copper network to provide
a broadband Internet service looks much the same.
Moreover, the MNO will be forced to rapidly develop new skills, for instance,
co-operation with external partners and such provision of services which will
ensure that it does not end up as only a network operator.
MNOs are not the most predestined entities for providing packages of
Triple – or Quadro-Play type convergent services. Besides, the high CAPEX26,
inevitably connected to this, and the fundamentally lower profit margin on
broadband Internet services or DVB-H television (in Europe this amounts to
approximately 15–20% compared to the 30–37% for mobile telephone services),
mean a deterioration in the MNO’s coefficients of economic efficiency.
Therefore in this market situation, operators rather try to provide a “home
zone” type of service combined with mobile and additional services.
26

CAPEX – Capital Expenditures. Investment expenditures for product development and the
implementation of systems.
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3.3. Digital and Internet Media and Suppliers of Mobile Phones
Generally known media and Internet brands have quickly appeared on the mobile
media market. Google is already rendering its services in the mobile network,
with Google Maps and a browser, while Yahoo and YouTube have opened their
own mobile portals. With the huge strength of their brands and broad user bases
at their disposal, they all receive revenues directly from customers, omitting the
telecommunication operator. For example, one may use Google maps for free,
registration being all that is necessary. This company is building a worldwide
service user base in order to begin earning profits from mobile advertising in
the near future. Yahoo and YouTube27 are following the same path.
Telecommunications operators invest in societal services and portals where
it is the users who produce and add the content. YouTube is a serious threat to
them, because it has at its disposal a brand name known worldwide and a base
of several million users. Moreover, the YouTube service has recently launched
a partnership programme, within the framework of which placing video clips on
the portal may prove to be a very profitable occupation. This programme foresees
financial gratification for people whose films are watched by the largest number
of viewers. The profits are to come from advertisements that are placed alongside
the file entered by the user. The greater the popularity of his/her clip, the more
he or she can earn. As yet the YouTube offer is only available in the US. However,
a similar proposal will soon be also available in Great Britain. After activating
this partnership programme in Great Britain, YouTube plans to propose similar
offers in other European countries. This denotes a serious threat to the profits of
MNOs from mobile advertising because the revenues from such advertisements are
strictly dependent on the number of times the sites containing the advertisements
are visited and their being accurately addressed (“targeted”). At least in this
second area the MNO still has the upper hand as it possesses extensive sociodemographic information about its customers and, thanks to the use of a suitable
system of mobile portal services, it also knows about the customers’ interests,
the sites they visit and their customs connected to the use of mobile Internet
(times of day, days of the week and the subject matter of the visited sites).
To use YouTube it is enough to have a telephone working in the 3G28
network, while the MNO portals are designed for their own customers, which in
prospect restricts the circle of users and the number of times sites are visited.
27
28

Comp. Mobile Social Networking: communities and content on the move, Informa Telecoms &
Media 2008.
3G – third generation mobile telephone services based on data transmission in a mobile network.
Broadening of the existing networks of digital mobile phone services with technological solutions
based on the commutation of IP packages and transmission protocols.
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However, in Europe we can already witness activities aimed at the integration of
UCG (User Generated Content29) type sites, which will strengthen the position
of operators in relation to the Internet brands entering the market. For example,
MNOs functioning in Great Britain, O2 and 3, in February 2008 announced the
intention to combine their societal services LookAtMe! and SeeMe TV30. This
will allow the users of both operators to mutually use each other’s services. Both
portals enable their users to post their own video clips. The operators pay the
authors of clips a specified amount for the exposure of their recordings. It may
be waived for the operator’s services when it exceeds a predetermined amount
(e.g. 10 pounds in the case of SeeMe TV). Since these platforms were launched,
their customers have generated over 32 million viewings of the clips and they
earned a total of £800,000. These were started in 2005 and since then have
managed to build a strong brand and a large customer circle.
Presently, the situation has already changed and operators who are just
beginning to develop similar services must now count on serious competition on
the part of YouTube.
The situation is similar on the content market, such as for example, music,
games or music video clips. Apart from MNOs, co-operating with such production
companies as, for example, Sony BMG, Warner Music Group or EMI, also mobile
phone manufacturers have made a dynamic entry onto the market. For example,
in October 2007 Nokia presented its Nokia Ovi mobile portal. The Nokia portal
is set as a default on the latest version of Nokia N handsets. It contains a music
shop with a broad range of music in the mp3 format, games, video clips, a GPS
locating service and a compass, enabling a pedestrian to locate himself in space,
as well as, societal groups based on downloading to the portal content created
by users themselves. This gives Nokia new increasing sources of revenue from
content, and also in the future revenues from precision targeted advertisements.
For telecommunication operators, Nokia’s activities constitute a threat, for thanks
to them the content is sold while the MNO is omitted. In this situation the
MNO’s role is reduced to being a data transmission network operator only (the
MNO becomes merely the telecommunications “pipeline”). Nokia’s innovation
also gives rise to competition for mobile music shop operators (as well selling
games and other content). Besides this, it builds up the Nokia brand and does
not allow the MNO to extend its own brand. In this situation, operators try to
defend themselves against this expansion. For example T-Mobile has announced
that it is seriously considering the possibility of not introducing the N series Nokia
29
30

UCG – User Generated Content. Multimedia content created by users.
A. Cox, UK mobile operators join forces on UCG, Mobile Communications Europe, Informa
Telecoms&Media, 12/02/2008.
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model in its network in Germany. Orange has made a similar announcement
in Great Britain. However, Vodafone in Great Britain has agreed a compromise
with Nokia. It has ensured for itself exclusive rights to the N model on the
British market, along with the influence on the appearance of its portal and its
customisation (it is possible that the start-up screen will show a clearly expressed
link to Vodafone Live!) and a share of the revenue from the content purchased
from Nokia by Vodafone users.
Sony Ericsson has also launched its portal aggregating content and a large
mobile music shop. Heavy expansion and development of this portal have been
planned by the end of 2008.
It may presently be stated that the mobile media market is already highly
competitive, with a large number of varied players. In this situation only the
companies that can control customer relations will be successful.
For example, the American operator AT&T co-operating with Apple31 has
decided against this. AT&T has obtained exclusive rights as an MNO to use the
iPhone in mobile networks in the United States. It has thus, assured itself an
additional source of access to valued customers with specific characteristics which
are valuable to the operator. This is a cohesive community of users interested
in technologies and digital media, using iTune and downloading music, images,
films, television programmes and video clips to their mobile phones, paying for
the content and exchanging it with each other. Then one may foresee that in all
likelihood these users will soon become advanced and involved in the development
of mobile communities enthusiasts of this kind of entertainment.
Nevertheless the AT&T’s problem in the above-mentioned model of cooperation lies in the fact that iTunes is the default portal for the iPhone and its
users’ main choice. So it is Apple the brand with which they really identify. AT&T
is here, merely the data transmission operator, its role reduced to the function
of network and basic services supplier. The iPhone users will co-create a virtual
iPhone community and purchase iTunes music, which is not conductive to the
development of these services by AT&T. Although the MNO will earn an income
from transmission but, in this case too, on the strength of its contract with Apple,
10% of the revenue generated by iPhone users from basic services will be refunded.
However, the basic issue in the future will be the fact that AT&T does not control
customer relations in this model of co-operation, has lost control over handset
distribution and a considerable part of the provided content. Thus its role has
been reduced to playing the part of data transmission and basic services provider.
31

Comp.: J. Kowal, Ch. Shooshan, iPhone revenue sharing and the future of mobile partnerships,
Analysis Research 2007.
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4. The Position of the Mobile Phone Operator in the Chain of Value
As with regards to the rapid changes taking place in the telecommunications and
media markets and their transformation into a single common ecosystem, MNOs
must take decisions permitting a reduction of costs and ensuring their further
development. In the present business environment, traditional telecommunication
operators cannot be present in all links of the chain of value – even in those
which are the basis of their operations. In this situation, to protect incomes
and brands, outsourcing of a part of infrastructure (and competences) will prove
essential and profitable, and in particular:
• cooperation with MVNOs to “fill” those market niches that the MNO alone
did not manage to reach. The MVNO may be more cost-effective and on
the suggestion of the MNO suitably low rates could lead to pressure for
price cuts for the remaining MNO customers,
• co-dividing the network in sparsely populated areas and where new
investments are carried,
• cooperation with partners on the media and content market, including
well-known Internet brands.
The decision to co-operate with other market players offers the operator
numerous advantages:
• allows the MNO to limit its CAPEX because sharing the network means
lower investments,
• outsourcing the MVNO network is an additional income arising from
reaching new market niches, which were previously not developed, with
lower operating costs,
• stimulates market expansion, for partnership with media groups and
Internet leaders leads to a growth in the network use without the risk
of cannibalisation of one’s own user base in the short period.
However in the long run, such co-operation entails serious risks:
• effective control over relations with a partner and his influence on the
areas of operations may be very difficult. The Internet leaders may, for
example, take over the majority of the added value from sales of content
and new services and even dominate the operator's brand. This also creates
the problem of the lack of the operator’s recognisability in terms of media
content, particularly in a situation where the partner co-operates with
other MNOs, which, obviously, is possible in the long run,
• the success of the MVNO generating with the MNO the synergy effect
in market niches may attract new entities which also want to be active
on the operator's network. In this case the regulating system (resulting
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from general EU and national regulations) requires that negotiations be
started and partners not be discriminated against. This may result in the
risk of new MVNOs entering the market and, in consequence, in a slump
and “spoiling of the market”,
• the greatest pressure will be on smaller players not possessing sufficient
competitive strength, so-called “critical mass”. They will join up with other
local players, both in the mobile and fixed telephone services sector, in
order to be able to provide convergent services. They may also be taken
over in a friendly or hostile manner by the leaders or players entering
the international market.
On the fixed telecommunications voice service market, significant
developmental market potential is connected with the substitution of mobile
services for the fixed-line services. On the one hand this will lead to the growth
in the volume of outgoing traffic but on the other hand to further price falls for
mobile connections and the cannibalisation of “naturally” mobile traffic.
In the area of mobile Internet and added services, the basis for the effective
functioning of MNOs will be in establishing co-operation and partnership relations
with firms specialising in this type of entertainment and services, such as for
example, television broadcasters, advertising agencies, music producers, media
groups and Internet leaders.
Despite the increasing threats, difficulties and areas of uncertainty, mobile
multimedia remain a very promising solution for MNOs. It is true that so far
they have generated only a relatively small revenue, which among others resulted
from the low number of multimedia and relatively inexpensive telephone handsets.
However, along with the saturation of markets with 3G handsets and the growing
population covered by the range of HSPA, one may expect a further dynamic
development of this market. In order to make better use of the multimedia
market potential and its business possibilities, such as advertising, television
and music, MNOs form alliances with renowned Internet players, for example,
Google, Yahoo, YouTube or MySpace.
Effective co-operation with a partner specializing in media and entertainment
(or generally in content) will be the key to success. Independent promotion by
an MNO of a new brand for content or mobile television is expensive (requiring
investments in DRM32 and employee training), time-consuming and possibly
risky. Therefore MNOs should focus on such business models based on the
partnership of two players with operating “territories” clearly outlined and
32

DRM – Digital Right Management. A system for the management of copyrights to broadcast files,
such as music or films.
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whose co-operation could generate the synergy effect. A content supplier with
a recognised brand name ensures attractiveness, uniqueness and a high quality of
the content (e.g. exclusive rights to the mobile broadcast of a television channel)
and thus attracts additional users. This supplier also deals with creating content
and its publication. The operator ensures access to the customer, builds up the
customer-operator relationship, handles billing, provides the suitable handset and
ensures its configuration, branding and personalisation of the menu. He is also
responsible for ensuring the signal range, network operation, decoding, customer
services, customer retention, collecting payment for services and clearing accounts
for them. The operator is also responsible for content aggregation into package
offers in accordance with users’ interests and deals with content protection
and the management of copyrights. An alliance based on the above-mentioned
principles seems to be a win-win situation because each party renders available
its resources and well-developed competences, simultaneously developing new
skills in creating alliances for content delivery and its management. In addition,
the operator develops its abilities in the area of creating Internet societies and
applications that can compete with content suppliers (for example, mobile blogs),
thus strengthening its position as controller in the chain of value. As a result,
we have mutually clear-cut areas of partners’ responsibilities and an innovative
service. Universal’s co-operation with 3 or Helio’s with MySpace have been based
on similar principles. This model of relations ensures that both sides profit from
the co-operation and have their position in the chain of value well grounded.
Control over co-operation and the partner’s impact on the market remain
on the threat side. The partner’s excessive expansion may lead to his taking
over a part of the revenues from added services and dominating the MNO brand
and services.
Mobile media and content is a new area for MNOs. Mobile operators are
not yet perceived by operators as credible players and suppliers of this type of
entertainment. In order to effectively enter this market and derive significant
revenue from it, it will be necessary to launch appropriate marketing campaigns,
produce promotions and commence co-operation with renowned partners.

5. Summary
As a result of the transformation into a single ecosystem and the entry of new
players onto the mobile market, until recently neighbouring markets require from
cellular phone operators well-thought-out strategies and decisions regarding the
profile of future operations and their place in the chain of value.
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MVNOs entering the mobile market fill market niches but also cause price
slumps. As a result they are frequently the ones to fall (e.g. Disney in the USA),
are taken over by large players for whom they are a threat or, if their offer is
complementary to that of market leaders and is no threat to them, continue
to function. Nevertheless, in effect the mobile operators have to struggle with
a continuing tendency of a falling ARPU in the area of basic services.
To compensate for this fall in ARPU, operators take over revenues from
voice services in the substitution process (FMS) and broaden their offer with
new services, such as mobile media, societal portals, location services and mobile
advertising.
In the substitution process, mobile operators encounter competition on
the part of fixed-line and cable television operators, already providing Tripleand even Quadro- Play. These rivals are, by nature, more predestined to render
convergent services and the MNOs, in order to be able to compete with them,
must incur considerable investment costs and take into account a fall in EBITDA.
On the other hand, fixed-line operators and cable television stations, in order to
be able to offer “Quadro-Play”, must only add MVNOs operations or win a tender
for new frequencies provided for mobile telephone services, which means much
lower financial outlay.
Well-known media and Internet brands are already active on the mobile
added services market, which operators look at as a source of revenue compensating
for the fall in ARPU from basic services. In order to enter this market, MNOs
should form alliances with these brands but still retain control over the key
links of the chain of value, namely customer relations. Also in this area new
substantial investments will be necessary (a 3G network, providing users with
suitable handsets, applications for building and servicing mobile portals and
gathering information about customers’ usage profiles).
The key issue will be the development of effective new business models
and the constant control over co-operation with partners. The next two years
will determine the place of mobile telecommunications operators in the chain of
value and their future market position.
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The Solow Model in an Open Economy
The objective of this study is to extend the traditional Solow Model to a small
open economy. The attempts made so far insufficently analyse the adjustment
mechanism leading to the balanced growth path. We aim at filling the gap,
mainly by stressing the role of the speed of technological progress at a time of
a full opening onto the international capital market. We are primarily interested
in how a small country may benefit from such an opening. The subject matter of
the research is an analysis of a long-term adjustment mechanism in response to
an exogenously shaped interest rate. The description of the mechanism adjusting
to world interest rates is completed by an analysis of the effects of the change
of the saving rate on the balanced growth path in an open economy.

1. The Household
We assume there are a constant number of households L. Each household delivers,
at a given moment t, one unit of work for pay w (t). Households are also owners
of capital K which is used by companies located in a given country. Due to this
they receive income r (t) on each unit of capital. They may also buy foreign assets
on which they receive remuneration r* (t) and which later will be referred to as
the world interest rate. We assume that there are no restrictions on international
capital flows and that both domestic and foreign assets are perfect substitutes.
Therefore interest rates on domestic and foreign assets must be equal (r = r*).
The country in question is so small in relation to the rest of the world that
household decisions concerning the purchasing of foreign assets have no influence
on world interest rates. On the other hand there are so many households on the
domestic market that the decision of one to change the amount of owned capital
K does not affect the income rate r. Based on these assumptions the paths of
changes w (t), r (t) and r*(t) are exogenous in relation to a single household. We
assume that the world interest rate is constant. Household aggregate income is
a sum of incomes from work and from both domestic and foreign capital:


M. Benge, G. Wells, Growth and the Current Account in a Small Open Economy, “Journal of
Economic Education”, Vol. 33, No. 2/2002, p. 152–165.
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X (t) = Y (t) + r * Z (t) = w (t) L + r (t) K (t) + r * Z (t)
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where Z (t) means foreign net assets. If Z (t) > 0, households in a given country
own more foreign assets than the assets accumulated by foreigners in this country
amount to. Z (t) < 0 denotes the opposite situation.
Let us define B (t) as the global value of wealth which consists of domestic
and foreign assets accumulated by households at the moment t:
B (t) = K (t) + Z (t)

(2)

Households invest the accumulated part of their current income in domestic
and foreign assets:
o = w (t) L + r (t) K (t) + r * Z (t) - C (t)
B

(3)

where: C (t) is current consumption.
Assuming that consumption is a constant proportion of aggregate income
X (t):
C (t) = (1 - s) 7Y (t) + r * (t) Z (t) A

(4)

We substitute (4) for (3) and use the fact that r = r* and finally arrive at
the equation of movement of the households’ aggregate wealth:
o = w (t) L + r * K (t) + sr * Z (t) - (1 - s) Y (t)
B

(5)

2. The Enerprise
We assume that there are n companies having an identical production function
Yi (t) = F (Ki (t), A (t) Li), where i Î [0, n]. A (t) determines the level of technological
knowledge at a given moment t. Another assumption is that knowledge supports
work, which is shown as a new variable A (t) Li and is traditionally referred to
as effective labour. We also assume that A (t) shows a steady growth a > 0. The
production function F (*) is homogeneous in the first degree in relation to outlays
Ki and Li and is characterized by decreasing marginal products of these outlays.
Besides, marginal products of outlays aim at infinity when outlays go to zero
and aim at zero when outlays aim at infinity (Indy terms).
A company aims at maximizing profit at any given point of time:
ri = F _ Ki (t), A (t) L i i - ^ r * + d h Ki - w (t) L i

(6)
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Coefficient d is a fixed rate of capital depreciation. Since w (t) and r* are
given for every enterprise, therefore the conditions noted below are necessary
to maximize profit:
2ri
2ri
= 0,
=0
2Ki
2L i

(7)

2F
= f ' _ ki i = r * + d
2Ki

(8)

2F
= A (t) 7 f _ ki i - ki f ' _ ki i A = w (t)
2L i

(9)

Hence, we receive:

K (t)
K (t)
where: ki / A (it) L , f _ ki i / F e A (it) L , 1o
i
i
As all enterprises produce on the basis of the same production function and
the prices of factors of production are exogenous, all enterprises choose the same
level of capital per unit of effective labour (ki). Therefore ki chosen on the basis
of condition (8) is equal to the mean value of the whole economy (k): ki = k.

3. Long-term Balance (Steady State)
In order to balance the movement of aggregated wealth (5) we use (8) and (9):
o = 7 f _ k i - k f ' _ k i A A (t) L + _ f ' _ k i - d i K (t) + sr * Z (t) - ]1 - s g F _ K (t), A (t) L i (10)
B
i
i
i
i
i
i

Dividing both sides of (10) by effective labour A (t) L finally gives us the
equation of movement of aggregate wealth per unit of effective labour:
o
Z (t)
B
* A
7
A (t) L = s f (k) + r z - dk where: z / A (t) L

(11)

The left-hand side of the equation (11) can also be expressed as a variable
per unit of effective labour. To achieve this we define wealth per unit of effective
B (t)
labour as b = A (t) L . We also differentiate b after time and use it in (11):
bo = s 7 f (k) + r * z A - dk - ab

(12)
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Equation (12) has as many as three unknowns: b, k and z. Capital k may
be denoted from equation (8). Since the cost of using capital r* + d is fixed and
does not depend on time, therefore for every t:
k (t) = k * = f t - 1 ^ r * + d h

(13)

It means that condition (8) is sufficient to denote the long-term level k
in equilibrium.
Net foreign assets may follow from the equation of balance of payments
equilibrium:
Zo (t) = M (t) + r * Z (t) where: M (t) – net exports

(14)

To denote the movement of foreign assets per unit of effective labour, let
us divide both sides of (12) by A (t) L and use the definition of net foreign assets
Z (t)
per unit of effective labour z / A (t) L :
M (t)
zo = m + ^ r * - a h z where: m = A (t) L

(15)

We determine net exports from the equation of equilibrium of aggregate
production and costs:
m = y-c-i

(16)

All variables in equation (16) are denoted per unit of effective labour: y
is used to denote aggregate domestic production (y = ¦ (k)), c means aggregate
consumption and i gross investment. Using equation (4) we may denote
consumption c and insert it into (16):
m = s _ f ] k g + r* z i - i - r* z

(17)

What remains to be done is to identify investment. The equation of aggregate
capital movement will be used:
Ko = I - dK where: I – aggregate gross investment

(18)

K (t)
After dividing both sides of (18) by A (t) L and using definition k = A (t) L
we obtain the equation of movement of capital per unit of effective labour, which
is later used to denote investment:
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i = ko + ] a + d g k

(19)

With determined net exports and investments we finally arrive at an
equation of foreign assets movement:
zo = s _ f ] k g + r * z i - ko - ] a + d g k - az

(20)

Substituting in (20) k*, which is equal to accumulated capital in a longterm balance (as in equation (13)), we finally get the equation for the movement
of net foreign assets:
zo = sf ^ k * h - ] a + d g k * - ^ a - sr * h z

(21)

When we show equation (21) as a function: ż = h (z), then examining its
phase line we may determine if there exists a stable equilibrium of net foreign
dh (z)
assets. The negative inclination of phase line: dz < 0, is the stability condition.
It is valid for a – sr* > 0. Therefore the path of net foreign assets goes to a stable
long-term level position:
z* =

sf ^ k * h - ] a + d g k *
a - sr *

(22)

However if s¦ (k*) – (a + d)k* > 0, then z* > 0, and if s¦ (k*) – (a + d)k* < 0,
then z* < 0. With a fixed level of net foreign assets it is possible to denote net
exports in equilibrium using equation (15) and assuming that ż = 0. Hence it
follows:
m * =- ^ r * - a h z *

(23)

Therefore let us define wealth b* in the steady state. It can be done either
using equation (12) assuming that bo = 0, which implies:
b* =

s 7 f ^ k * h + r * z * A - dk *
a

(24)

or using the fact that wealth also consists of capital accumulated in the country
and net foreign assets:
b* = k* + z*

(25)

The final element of the model is to define national income in a steady
state. With the denoted accumulation of capital k* national income equals:
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X
x * = f ^ k * h + r * z * where: x = AL
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Equations (13), (22), (23), (24) (or (25)) and (26) define a complete model
of long-term equilibrium in an open economy. The basic difference in comparison
with a closed economy lies in the independence of the steady-state accumulation
of capital k* and gross domestic product (GDP) y* from the savings rate.
Accumulation of capital is denoted only on the basis of an exogenous interest rate
r* (equation (13)). With fixed capital accumulation, denoting national production
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Since a – sr* > 0 (which is a convergence condition to the steady-state
of net foreign assets), then

dx *
dr *

z* = 0

> 0 for a < r*, however for a > r* we get

dx *
< 0. It follows that when the interest rate falls, a country with a relatively
dr * z * = 0
low dynamics of technological progress will experience a decline of national
income in spite of a domestic product growth. On the other hand a country
with a relatively high dynamics of technical knowledge (a > r*) will move to
a higher level of national income and a higher level of domestic product. In
the situation when the interest rate grows, we will witness an exactly opposite
phenomena. A country which is relatively backward from the technological point of
view (a < r*) will gain in the growth of national income despite a fall in domestic
product; however a country relatively advanced in technology will lower its level.
Assuming a steady savings rate, the changes in consumption will exactly match
the direction of changes in the national income (product).
In the stationary state domestic product increases at the pace of technological
progress; however net foreign assets generate interest at the pace of r*. If a < r*,
then domestic product increases by less than the income on net foreign assets.
Therefore, if as a result of interest rate growth we obtain a surplus of net
foreign assets (decline in k* and domestic product y*), then the final accumulated
capital unit located abroad will bring additional income according to rate t*, i.e.
more than if it was located in the country and brought additional income only
according to rate a. The final result is that in spite of the decline in domestic
product, national product and consumption rise.
If, as a result of a decline in interest rate, we get a negative level of net
foreign assets (k* and domestic product y* grow), then the marginal unit of foreign
capital located in the country requires that interest should be paid according to
rate r*. Therefore, payment of interest on foreign capital has to be done at the
cost of national product and consumption reduction.
In case a > r* and a decline in interest rate leads to negative net assets,
then the pace of growth of the domestic product exceeds the foreign capital income
rate. Therefore national product and consumption will grow. In a situation when
the interest rate increases and positive net foreign assets appear, locating capital
abroad we lose an increase of domestic production at rate a and gain a growth
of income on this capital according to the rate r* < a. It leads to a decline of the
national product and consumption.
dx *
A special case is * = 0 for r* = a. After the opening of the economy national
dr
income remains unchanged. Changes in net foreign assets and domestic product
mutually compensate.
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The result of adjustments in net exports and foreign assets can be calculated
using equations (17), (22) and (23). These two economic dimensions are interdependent. The equation m = – (r* – a) z shows for the given z level e which
implies ż = 0. If a > r*, the value of e increases when z grows. It happens because
for a > r* net foreign assets due to export increase faster (the rate equals a)
than the income they yield for z > 0. On the other hand for z < 0 net foreign
assets due to import increase faster that the income exported on them. Putting
it differently, more capital is exported (brought in) than the gains (payments)
on interest amount to. In order to obtain the equilibrium of the balance of
payments the flow of interest r*z is opposite in sign to the direction of the flow
of foreign assets.
If z < 0, then inflow of capital from abroad, which equals az, exceeds its
outflow due on interest r*z. This surplus of net foreign capital az exceeding r*z
finances negative net exports. When z increases, then the inflow of net foreign
capital az for z > 0 decreases and at the same time the outflow of interest r*z
falls, which finally causes the difference – (r* – a) z to finance negative net exports
also decreases in absolute value resulting in the decrease of negative net exports.
If z > 0, then the outflow of capital abroad, which equals ad, exceeds the inflow
of interest r*z. This surplus of domestic capital az exceeding r*z finances positive
net exports. Further increase of z denotes the increase of az export and, to
a lesser extent, the inflow of interest r*z, which causes the difference – (r* – a) z
to finance net exports increases.
If net export exceeds the level when ż = 0, then according to equation
(15) net foreign assets increase (this is shown by arrows over the horizontal line
ż = 0). If e is lower than the mentioned level, then z decreases (this is shown by
arrows below the horizontal line ż = 0).
In accordance with equation (17), if capital k* and domestic product y* are
fixed, then the given level d denotes net exports. Half line A shows the graph
of function (17) for s¦ (k*) > (a + d) k*, and half line B for s¦ (k*) < (a + d) k*. If
z > 0, long-term equilibrium is settled at point D and for z < 0 at point C. The
mechanism of reaching the steady state for net exports and net foreign assets
is shown as follows:
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Figure 1. Net Exports and Net Foreign Assets for a > r*
m
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Let us now consider the interest rate growth. The three variables k*, y*
and instantaneously settle at a new, lower level. There is an excess of domestic
savings exceeding the required investment (s¦ (k*) > (a + d) k*) which is exported
and used to finance net exports. As there is no income on foreign assets yet, the
national product still equals gross domestic product. This moment is represented
by point A in Figure 1. As we are at the point where m > – (r* – a) z, then ż > 0;
therefore obtaining the equilibrium of balance of payments requires additional
export of capital. Using equation (17) we may define the change of net exports
induced by ż > 0. To do this, let us differentiate them after time:
i*

o = ^ sr * - r * h do < 0
m

(31)

Net exports begin to fall. In order to determine the reason for this change
of net exports let us differentiate the equation of the equilibrium of aggregate
output and expenses (16) after time:
o =- co
m

(32)

It follows that the change of net exports is opposite to the change of
consumption. But consumption changes because, as a result of profit on foreign
assets, national income changes:
co = ]1 - s g xo

co =- ^ sr * - r * h zo > 0

(33)

Therefore, due to growing national income, consumption grows. Since
domestic production and investments do not change, import, which worsens net
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export, is the only source of additional consumption. So we move downwards on
the half line A. The growth in consumption lasts until we reach point D, where
ż = 0, which means that maintaining the balance of payments equilibrium no
longer requires export of capital. Figure 3 sums up the effects of the interest
rate growth for a > r*.
When interest rate falls, the phenomena take the reverse course. Again the
three variables k*, y* and i* are immediately set at a new higher level. The domestic
savings deficit in relation to the required investment (s¦ (k*) < (a + d) k*) arises,
which is replenished with inflow of foreign capital, which finances imports. We are
at point B (Figure 1) where m < – (r* – a) z, which implies that ż < 0; therefore
the balance of payments equilibrium requires additional inflow of foreign capital.
Profits, due to foreign capital, decrease national income. A decline in national
income results in a decrease of imports as a result of the fall in consumption,
which, as equation (32) shows, results in a growth of net export. We move upwards
along the half line B until we get to point C where ż = 0, which means that the
balance of payments equilibrium no longer requires inflow of foreign capital.
Figure 4 sums up the effects of a decline of interest rate for a > r*.
Adjustments in net exports and foreign assets for a < r* take a similar
course, though with one substantial difference; changes in consumption and net
exports go deeper than in the situation when a > r*. This results from the fact
that for a < r* the value of net export, which implies that ż = 0, falls when net
foreign assets rise (Figure 2). Export of foreign assets increases at a slower
pace (this pace equals a) than their capitalization (the pace equals r*) for z > 0;
therefore less capital is exported than the income on interest amounts to. This
increasing surplus of income on capital over exports may be used to finance
imports, which may lead to such negative net exports that balance of payment may
reach equilibrium for ż = 0. If z < 0, then inflow of capital increases at a slower
pace than the growth of interest on this capital. Putting it in a different way,
the inflowing capital, unlike if a > r*, is insufficient to repay interest. Therefore,
obtaining the equilibrium of balance of payments for ż = 0 does require additional
net exports. The arrows over the horizontal line ż = 0 show that equilibrating
the balance of payments requires additional export of capital ż > 0 if net export
exceeds the level at which ż = 0. If e goes below that level, than there is inflow
of additional capital from abroad ż < 0, which results in the balance of payments
equilibrium (this is shown by the arrows below the horizontal line ż = 0).



Inclination of line ż = 0 must fulfill the condition a – sr* > 0 for net exports and foreign assets to
go to a steady state, which will be the state of long-term equilibrium.
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Figure 2. Net Exports and Net Foreign Assets for a < r*
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As before, half lines A and B show net exports for different levels of foreign
assets according to equation (17). If z > 0, then long-term equilibrium is fixed
at point D and at point C for z < 0.
If the interest rate falls, we will be at point B. Just as before, it will
bring about the decline of national product and consumption. This in turn will
lead to a decline of imports and growth of net exports. The decline of national
product and consumption must be deep enough to provide for the necessary
level of positive net export which will restrain the inflow of foreign capital. This
happens at point C.
If the interest rate grows, A is the point when the adjustment process
begins. The growth of national income is strong enough to allow the growth
of imports to lead to negative net exports which stabilises the export of capital
(ż = 0). This happens at point D. Figures 3 and 4 sum up the effects of fall and
growth of interest rate for a < r*.
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Figure 4. Effects of Interest Rate Decline after Opening of the Economy
y

x
a > r*
a < r*

t

t
m

c

a >r *
a<r*
t

a <r*
a > r*

t

111

t

112

t

Figure 4. Effects of interest rate decline after opening of the econ
Wojciech Pacho
Figure 4. Effects of interest rate decline after opening of the economy
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In conclusion, the effects of a small economy opening to the international
flow of capital are not clear-cut. To a large extent they are determined by relations
13 interest rates. A country
between the dynamics of technological progress and13world
which is relatively strong technologically gains (in domestic product, national
product and consumption) after opening borders for capital when world rates
are below the domestic rate in a closed economy. It loses when the world rate
is higher that the domestic one. A country with relatively low technological
progress is in an exactly opposite situation. For such a country a higher level of
world interest rate is advantageous, for although in such a situation it loses in
domestic product, it gains in national product and consumption.

5. The Impact of Interest Rate
Now let us consider how in an open economy the change in interest rate will
affect the steady state. Since capital and national product are denoted solely
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on the basis of exogenous interest rate (equation (13)), the changeability of the
interest rate does not affect these two values. Therefore we have to examine
its impact on national product, consumption, net foreign assets and wealth.
Differentiating the equation (26) after s will specify the impact of interest rate
on national product:
2x *
r* x*
=
> 0, dla a - sr * > 0
2s
a - sr *

(36)

a
always leads to
r*
the growth of national product in the steady state. The mechanism of this impact
is quite simple. The change in national product is solely the result of a change
in net foreign assets as domestic product does not respond to the change of
interest rate. We may follow the dynamics of foreign assets rewriting equation
(20) for fixed capital k*:
An increase of interest rate which does not exceed s <

zo = s 7 f ^ k * h + r * z A - 6 ] a + d g k * + az @

(37)

The first element of equation (37) represents savings on national income
of residents in a given country. They are an ascending function of net foreign
assets for data s, r*, k*. It is shown in Figure 5 by line o (s1) which intersects
the axis of ordinates at point A equal to s1 ¦ (k*). The savings are earmarked to
finance domestic investments ((a + d) k*) which are fixed for k*. They are given
in the second element of the equation. If at the starting point for z = 0 there
is a surplus of savings over investments, then it is located abroad and foreign
assets begin to rise ż > 0. However, if savings are insufficient (in Figure 5 this
is shown as the distance between points C and A on the y-axis, when point S
equals (a + d) k*), then we observe an inflow of capital from abroad providing
for shortages in domestic saving and causing domestic assets accumulated by
foreigners to grow (ż < 0). The second element also shows the required flow of
net foreign assets (az), which is necessary to keep them at a constant level. It is
also an ascending function z. If savings exceed investments and the required flow
of foreign assets, then ż > 0 and the volume of assets owned abroad rises. Half
line B, which is a graph of the function (a + d) k* + az for s1 ¦ (k*) > (a + d) k*,
shows the increasing required flow of net foreign assets. Since, as total volume z
rises the growth of required flow exceeds the growth of savings (a > s1 r*), then
z goes to the steady-state at point D _ z = z1* i . If savings fall below investment
and the required flow of foreign assets, then ż < 0 and the volume of domestic
assets accumulated by foreign residents rises. Half line C (a graph of the function
(a + d) k* + az for s1 ¦ (k*) < (a + d) k*) shows the declining required growth of the

114

Wojciech Pacho

inflow of foreign assets as the assets accumulated by foreigners rise (of course,
we mean movement to the left along OX). Since, as the total volume of z (the
absolute value of z, to be precise) rises, the decline of required flow exceeds the
fall of savings (a > s1 r*), z goes to the steady-state at point E _ z = z *2 i .
Figure 5. Determining Net Foreign Assets for Rising Saving Rate
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When the saving rate increases, the graph of savings will simultaneously
move to the position o (s2 > s1). For z1* there will be an excess of savings which
will lead to ż > 0. Foreign assets will rise to point F, which, with a given gross
domestic product, will finally lead to the growth of national product. For z *2
additional savings will allow decreasing the amount of domestic assets accumulated
by foreigners to point G. As a result, the outflow of revenue abroad (r*z) will
fall, which will result in a growth of national income. The fall in saving rate
will lead to exactly reverse effects.
The impact of the saving rate on consumption is not ambiguous. On the
one hand, the change of saving rate directly affects consumption; on the other,
the saving rate indirectly affects the size of individual consumption by changing
national product. These two channels of influence are on opposite sides. The
growth (fall) of the saving rate immediately influences the decline (growth) of
consumption; however simultaneous growth (decline) of national product increases
(decreases) it. It is worth noting that the reaction of c to s is totally different
than in a closed economy. The growth of savings in a closed economy is absorbed
by additional investment. The growth of accumulated capital led to the decline
of its final productivity and the increase of investment of recovering nature; as
a result we observe the growth of the saving rate initially accompanied by growth
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and then decline of consumption. In an open economy the change of the saving
rate does not affect the accumulation of capital. What follows, is the change of
national product resulting from the change of net foreign assets. However the
change of saving rate is positively correlated with the change of foreign assets.
In order to unambiguously determine the dependence between consumption
and saving rate, we shall analyse the course of c and z. To do this we shall use
equation (21) characterizing the movement of foreign assets for the given k*
transforming it to:
zo = f ^ k * h + r * z - c - 6 ] a + d g k * + az @

(38)

The change of foreign assets ż is equal to real outlays on investment and flow
of foreign assets ¦(k*) + r* z – c decreased by required investment and required
flow of foreign assets (a + d) k* + az. For the given z the level c which implies
ż = 0 is even:
c = f ^ k * h + r * z - 6 ] a + d g k * + az @

(39)

It can easily be noticed that value c decreases for a > r* (Figure 6) and
increases for a < r* (Figure 7) and is constant for a = r* (Figure 8). When c
exceeds the level when ż = 0, then real outlays on capital and foreign assets are
too small in relation to those required and z decreases (ż < 0). However, if real
outlays on capital and foreign assets exceed those required, in other words if c
falls below the level when ż = 0, z increases (ż > 0). The arrows in Figures 6, 7
and 8 show the direction in which z moves.
One may observe that the direction in which z moves shows that, finally,
the economy will reach the state when ż = 0, in other words it will reach the
path of balanced growth. However this path cannot be shown using only equation
(39). Therefore we shall take advantage of the fact that national product and
consumption are correlated by an ordinary equilibrium equation:
c = ]1 - s g 7 f ^ k * h + r * z A

(40)

For fixed k* equation (40) denotes c for arbitrary value z with c being an
ascending function of z. Now let us assume that the saving rate initially equals
s1. In Figures 9, 10 and 11 the graph of equation (40) is shown as line c (s1).
Regardless of the initial value of z the economy starts at any point on this line and
moves along it to point A for z < 0 or point B for z > 0. Therefore, the economy
makes for the unambiguously set path of steady growth at point A or B. Whether
it is point A or B depends on the initial (for z = 0) relation of savings (s1 ¦(k*))
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to investment ((a + d) k*). If s1 ¦(k*) > (a + d) k*, then we aim at the stationary
state marked by point B. If s1 ¦ (k*) < (a + d) k*, then we will be at point A.
Figure 6. Dynamics of z for a > r*
c
ż<0

ż =0

ż>0

ż <0

ż=0

ż >0
z

Figure 7. Dynamics of z for a < r*
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Figure 8. Dynamics of z for a = r*
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a
is
r*
kept? The consumption line will move to c (s2 > s1) (Figures 9, 10 and 11). For the
given z the consumption immediately falls to point C (for z > 0) or E (for z < 0).
It results in ż > 0 and the economy begins to move along the line c (s2 > s1)until it
again reaches the point where ż = 0. This is point F for z < 0 and D for z > 0.
What if the saving rate grows to s2 providing that the condition s2 <

Figure 9. Dynamics of c and z for a > r*
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Figure 10. Dynamics of c and z for a < r*
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Figure 11. Dynamics of c and z for a = r*
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The final change in consumption is ambiguous. For a > r* (Figure 9) the
2c *
< 0. The
consumption will fall after the saving rate grows, which means
2s
contrary situation is observed for a < r* (Figure 10) – consumption will grow,
2c *
which means 2s > 0. And a = r* (Figure 11) implies a steady level of consumption,
2c *
= 0. Such dynamics of c* may be explained with equation (39).
therefore
2s
Consumption c* in the steady state, when z* has been fixed, equals:
c * = f ^ k * h + r * z * - 6 ] a + d g k * + az * @

(41)

Let us calculate the changeability of c* relative to the changeability of z*:
dc * = ^ r * - a h dz *

(42)

The change in consumption in the steady state results from two opposing
effects caused by a change of foreign assets. The first is connected to the change
of income on foreign assets (r* dz*), the second shows the required flow of foreign
assets counteracting their dispersal per unit of effective labour (az*). If z > 0
and a > r*, then incomes on foreign assets, which increase consumption, are
lower than the required flow of foreign assets. If z < 0 and a > r*, then savings
on export of capital, which increase consumption, are lower than the required
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flow of foreign assets. And this is why after reaching the new steady state the
consumption is on a lower level. When a < r*, then the received or accumulated
income on foreign assets exceeds the required flow of foreign assets. Therefore,
after reaching the new steady state consumption is at a higher level.
Now let us consider the flow of net exports in response to the change of
the saving rate. To do this we shall differentiate balanced planes of aggregate
production and expenses (16) in the steady state after s:
2m *
2c *
=2s
2s

(43)

The change of net exports is contrary to the change of consumption. This
is an obvious effect, for gross domestic product (y*) and investments ((a + ¶) k*)
do not react to changes in the saving rate. In such a case, the only element
of aggregate spending, which is correlated with the change of foreign assets,
is net export (equation (15)). Therefore, it has to ‘give way’ to the changes of
consumption. The reaction of net export in the steady state after the change of
the saving rate is exactly the opposite.
Now let us calculate the changeability of m* due to the changeability of
*
z by differentiating the equation (23):
dm * =- ^ r * - a h dz *

(44)

Analyzing (44) we may observe that factors influencing the change in net
exports are identical to those for consumption; with one difference, however,
that now their impact is exactly the opposite. The inflow of additional income or
savings in its outflow (r* dz*) now reduces net exports as it raises consumption.
Conversely, the required flow of foreign assets (adz*) now positively affects net
exports. This is obvious, for the flow of net foreign capital is used to finance
net exports.
On the basis of the current analysis of the impact of the change in interest
rate on net foreign assets we can draw an obvious conclusion that the dependence
between the wealth of residents (b) and the interest rate is positive. Accumulated
capital (k*) remains unchanged but z* changes its position after the change in
the interest rate, which is consistent with the direction of its change. Figure 12
sums up the course of x, c, m and b after the growth of the saving rate.
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Figure 12. Effects of the Saving Rate Growth
x

c

a <r *
a >r *

t

t
b

m
a >r *
a <r *
a >r *
a <r *

t

t

The subject matter of the considerations has been to adapt the classic
Solow growth model to the small open economy. We have been concerned mainly
with two fundamental issues; how a small economy may benefit from opening
on international flow of capital and what role the savings play.
As for the first issue, the effects are ambiguous. They are to a large extent
determined by the relation of the dynamics of technological progress to world
interest rates at the moment of opening onto the world capital market. A country
which is relatively strong technologically gains (in domestic product, national
product and consumption) after opening boundaries for capital if the world rates
are below the domestic rate in a closed economy. It loses if the world rate exceeds
the domestic rate. A country with a relatively low technological progress is in
an exactly opposite situation. For such a country, a higher level of the world
interest rate is advantageous, for although it loses in domestic product it gains
in national product and consumption.
A change in interest rate does not affect the GDP or gross investment.
However, it plays an important role in the dynamics of the national product,
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consumption, net export and residents’ accumulated wealth. In this analysis
we have focused on the effects of the saving rate growth. In general the saving
rate growth positively affects the level of national income and residents’ wealth,
regardless of the pace of change in technological progress or the level of the world
interest rate. These two variables again become of key importance for the course of
consumption and net exports. A country which is relatively strong technologically
loses in consumption and gains in net exports after the growth of the saving rate.
This results from the need to allocate for the required flow of capital more than
the additional income from net foreign assets (or saved in the form of its declining
export) amounts to. The lack of means come from the fall in consumption. On
the other hand, a country with relatively low technological progress allocates less
for the required flow of net foreign assets than the additional income gained (or
saved due to reduction in its export) from net foreign assets amounts to. This
surplus increases consumption.
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American Single Barrier fx Options: Pricing, Sensitivity
Analysis with Comparison to plain vanilla*
1. Introduction
Since 1973, the year when the first foundations for option analysis were laid by
Black-Scholes, market participants have been looking at the risk management
problem more confidently. Analytical background for option pricing has been widely
developed by mathematicians and physicists who appeared in risk management
departments in major banks in financial centres. Primarily, they provided large
clients with solutions tailored to their specific requirements. As a result, their
unleashed invention breathed new life into a fossilized instrument structure
and for the last two decades a variety of new kinds of option payoffs have been
introduced. Thus plain vanilla attracted the attention of most market participants.
But then, having been equipped with strong analytical tools some focused their
attention on barrier options which conquered a significant part of the exotic
option market as they had been traded since 1967. Now, they are broadly traded
on equity, fx, interest rate and commodity markets.
Among the whole variety of manners aimed at pricing barrier options one
can find binomial trees, Monte Carlo simulation, approximation schemes, the
analytical solution of diffusion equation and martingale approach.
Many publications comprise ready, i.e. final barrier, options pricing formulae.
It is organised in such a way that due to the whole variety of barrier option types
you have to put together a few pieces of a formula to arrive at the complete
one. Therefore it would require a lot of effort to provide every barrier option
type with a whole set of sensitivity measures.
The author’s main postulate presented in the article includes the analytical
derivation of explicite formulae of derivatives (sensitivity coefficients/Greeks) of
down-and-in and down-and-out American call with strike placed above barrier

*



I would like to express my gratitude to Ms. Renata Dobrzyńska for the constant inspiration and
valuable remarks.
A. G. Haug, The Complete Guide to Option Pricing Formulas, McGraw-Hill, New York 2007,
p. 152.
A. G. Haug, The Complete..., op. cit., p. 153.
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level. Then two of them: delta and gamma are demonstrated in 3D graphs and
treated as functions of spot price and maturity. Next, a comparison with plain
vanilla is made. The author also reveals the issue of detailed derivation of pricing
formula itself commencing from the very start i.e. from the stochastic differential
equation of the underlying.
The article is organized as follows: first, barrier options traits are
characterized, then a full analytical derivation of their theoretical value calculation
is provided, next sensitivity coefficients and their relation to plain vanilla
counterparts is displayed. The last chapter concludes the article.

2. Instrument Description
One of the basic modifications of plain vanilla payoff was put into barrier options.
They are clearly distinguishable in the group of exotic options thanks to their
triggering traits. They have penetrated and conquered the OTC market to a larger
extent as compared with other kinds of exotic options and therefore, they have
been widely described in publications on theoretical approach, as well as, in those
covering aspects of practical applications.
Unlike strongly path-dependent options e.g. Asian options, in case of which
payoff functions depend directly on mean value of the underlying registered in the
timeframe from writing the option to their maturity, the final payoff of barrier
options is not tightly dependent on the virtually observed path of the underlying
– weakly path-dependent option. Hence, the buyer and writer do not have to
possess full information referring to underlying levels until maturity. The most
significant information is whether or not the underlying crossed the predefined
barrier level and, whether on the maturity date, options have expired achieving
their in-the-money status (interpreted in the case of plain vanilla).
Among barrier options, in and out options are discerned. In, knock-in,
option is written to give its holder the “limited” right to buy currency on the
settlement day. This limitation indicates the necessity of penetrating the barrier,
then the barrier option “transforms” into a plain vanilla option. Contrary to
the knock-in option, the knock-out option is written as plain vanilla until the
barrier is crossed or at least equalled. If that is the case, the option expires at





Term American indicates that the barrier level is active during the whole duration of the option.
J. Hakala, U. Wystup, Foreign Exchange Risk. Models, Instruments and Strategies, Risk Waters
Group, London 2002, p. 31.
Some try to tackle a problem of Greek calculation through numerical approximations or Monte
Carlo simulation.
The fact of crossing or equalling a predefined barrier level is termed barrier triggering and the
day when it happens – the day of the event.
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the moment of event and gives no right of claim to its holder. Therefore, it is
fully substantiated to term barrier options as conditional plain vanilla. It has
its calculable effect, which is presented in the following parts of the paper, they
are significantly cheaper than their plain vanilla counterparts.
This is the result of embedding into payoff function two conjunctive elements
a) at maturity the underlying exceeds strike price and b) till maturity barrier
level has been hit. As far as the knock-out option is concerned, the closer the
underlying fluctuates to the barrier level and the larger volatility of the underlying,
the larger the probability of worthless option expiry. As far as the knock-in
option is concerned, when the above conditions (i.e. fluctuations and volatility)
are valid, it is more likely that the option is transformed into plain vanilla as
the underlying comes closer to the barrier and thus, it becomes more probable
to fulfill the right assigned through acquiring the option.
Secondarily, the division between barrier options can be made by placing,
at the time of option writing, the barrier level in relation to the underlying.
Up: H > Qt0 and down options: H < Qt0 are distinguished. In a group of barrier
options two diverse styles are discerned: European and American. The former
indicates that barrier is active only at maturity, whereas the latter means that
the barrier remains active from the issuance day to option maturity. Another
characteristic is the frequency of observation moments, is it continuous, or discrete,
where the former is market standard. The less frequent monitoring (combined
with small volatility), the more expensive the option, as probability of hitting the
barrier diminishes, and thus price of the knock-out barrier option approaches the
plain vanilla price, however the knock-in barrier option goes to 0.
The OTC market facilitates the tight adjusting of instrument characteristics
to the contracting parties’ expectations (tailor made instruments). Hence the
modifications of barrier definition are possible. There is no necessity of being
restricted to only one (single barrier option) barrier, the number of barriers
inserted in the option may reach two (double barrier option). Such modifications
can concern introducing nonlinear (with respect to time) barriers as well as
options with temporarily valid barriers (protected/partial barrier option), for
instance, front-end or rear-end options which are valid from the writing date to
a predetermined moment or from a given moment until expiry, respectively. It is
also advisable to mention a rainbow option, where the final payoff is dependent




There remains an open question of what is the value of the underlying at maturity, nevertheless
the probability of satisfying the other element of the conjunction is increasing.
J. Hakala, U. Wystup, Foreign..., op. cit., p. 31.
A. Weron, R. Weron, Inżynieria finansowa, Wycena instrumentów pochodnych, symulacje komputerowe,
statystyka rynku, Wydawnictwa Naukowo-Techniczne, Warszawa 1999, pp. 249–253.
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on the event of penetrating the barrier level by instrument A, but its payoff is
defined by the value of instrument B recorded at the maturity of an option. Also
strong path dependent options – the so called “soft” barriers options belong to
the group of barrier options. Parties determine two barrier levels: upper and
lower. One of them is the virtual and the other is called the “soft” barrier.
Final payoff is defined by the range of how much the maximal/minimal value
of the underlying has crossed the soft barrier. Moving through barrier options
modifications, Parasian/Parisian options seem to be an interesting form. The
barrier is deemed to be penetrated (triggered) if the underlying is beyond the
barrier throughout prespecified timespan – either in total (Parasian) or in row
(Parisian) barrier options. These options are also classified as strongly path
dependent barrier options. Contrary to Parasian/Parisian, barrier options, in which
single touching makes a valid signal for triggering-in or triggering-out, are termed
plain barrier. Hence, plain barrier is assigned with the lowest price, more expensive
is Parasian, next Parisian and finally their plain vanilla counterpart.
Sometimes parties set the amount (rebate), which is paid off by the writer
to the option holder if the underlying hits barrier level (in case of the knock-out
option), or if until the expiry date the barrier has not been touched (the case of
knock-in). The rebate aims to cushion the worthless expiry to the holder. Rebate
payment is done at maturity or on the day when the underlying price crosses
the barrier level for the first time10.
Owing to their specific traits, barrier option may be a more preferred
instrument to plain vanilla as a result of:
	1) existence of knock-out discount, the necessity of satisfying additional
conditions in the form of hitting the barrier, hence, barrier options are
evidently cheaper;
2) the fact that the buyer does not pay for fulfilling scenarios which are
beyond his interest, e.g. some want to have their exposure to be covered
only when the market moves drastically (the knock-in option with distant
barrier is bought), others may predict tiny underlying moves (the knock‑out option is acquired)11,
3) facilitating more sophisticated methods of hedging portfolio value as
compared to those offered by plain vanilla.
Throughout the article the author’s attention is focused on the American
single barrier fx options with constant barrier and strike and with barrier below
strike.

10
11

J. Hakala, U. Wystup, Foreign..., op. cit., p. 33.
Ibidem, pp. 31–32.
Ibidem, pp. 29–30.
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3. Derivation of Analytical Form of Theoretical Value
In this section of the paper some light is cast on the process of arriving at the
analytical formulæ, of pricing the theoretical value of the single barrier call
options such as down-and-in and down-and-out with the barrier fixed on the
lower level than strike
6t d 7 t0, t m A: Ht < Kt,

(1)

∀t ∈ [t0 , tm ] : Ht < Kt ,
with a constant barrier function with respect to time (time independent barrier)
6t d 7 t0, t m A: Ht / H = const,
∀t ∈ [t0 , tm ] : Ht ≡ H =
,
the same as the strike function

(2)

6t d 7 t , t A: K / K = const,
∀t ∈ [t0 , t0m ]m: Ktt ≡ K =
,

(3)

On the trade date t0 parties settle option terms involving:
t0
	1) which exchange
rate acts as the underlying,
2) strike price,
3) barrier level,
4) maturity date,
5) nominal of an option,
6) implied volatility level or premium is expressed as a part of notional,
7) premium payment date,
8) frequency of the underlying price monitoring.
On the grounds of the above characteristics, parties calculate premium
which is paid by the buyer to the writer for taking obligation by the latter to
sell the stated amount of basis currency (nominal of an option) for a predefined
Ktsecond day following
price, Kt. Most often premium transfer is carried out on the
trade day. The down-and-out option holder proceeds to exercise the right to
K
tm
buy nominal for K if on the maturity date, tm, underlying
follows one of the
trajectories defined as


(4)
A = ω : Qt m > K ∧ min Qt (ω) > Ht ,
t∈[t0 ;tm ]

and for the down-and-in option holder


B = ω : Qtm > K ∧



min Qt (ω) < Ht .

t∈[t0 ;tm ]

Qt (ωi )
Kt

Ht

2Ht − Kt

(5)
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The following chart illustrates exemplary trajectory Qt (wi) along with the
marked strike Kt, barrier Ht and 2Ht – Kt.
Figure 1. Exemplary Real and Mirrored Trajectories

Source: author’s analysis.

It is acknowledged that for every trajectory the moment of hitting barrier
is stopping time. On the other hand, the reflection rule indicates that every
trajectory achieving at the time t Î [t0; tm] its barrier level Ht is accompanied by
its symmetric reflection with respect to Ht. It is obvious that when dealing with
down-and-out, attention is focused on such symmetric reflections which cross
2Ht – Kt level12. That implies the following
7t d 7 t0; t m A : Qt # 2Ht - Kt .

(6)

To make the explanation complete it is worthwhile returning to the very
roots of the model. The dynamics of the underlying, Qt, follows a geometric
1‑dimensional Brownian motion, Wt, which in turn specifies natural filtration,
F, in filtered probability space of the form {W, Ft, P, F}.
dQt = nQt dt + v Qt dWt,

(7)

where m is a time-constant drift, and s is a time-constant volatility of the
underlying exchange rate.
It is required to obtain an arbitrage-free model. To do that on Qt a few
operations are carried out which result in arriving at the P̂-martingale process.
12

J. Jakubowski, J. Palczewski, A. Rutkowski, M. Stettner, Matematyka finansowa – Instrumenty
pochodne, Wydawnictwa Naukowo-Techniczne, Warszawa 2003, pp. 191–195.
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The dynamics of the process Qt with respect to the martingale measure P̂ is
determined with the following stochastic differential equation
t,
dQt = ^ r - g h Qt dt + v Qt dW
t

(8)

within the above equation, the dynamics of the two subsequent bonds (bond
denominated in currency CUR2, Rt, and a bond denominated in currency CUR1,
Gt) is comprised of:
dRt = rRt dt,

(9)

dGt = gGt dt.

(10)

Now, let us make some assumptions of the model on which the derivation
is based:
1) the underlying is defined by equation (7),
2) short selling of the underlying is admissible and capital thus acquired
is at full disposal,
3) market is frictionless which means that neither transaction costs nor
tax are charged,
4) the underlying is fully divisible,
5) there are no possibilities of arbitrage,
6) the underlying is traded continuously,
r into
g r and g interest rates. In addition, they are
7) no risk is embedded
constant until option maturity and identical for all maturities.
Let us consider
the 
theoretical value of barrier called down-and-out in the

13 14

filtered probability
Ω, Fspace
t , P , of the form {W, Ft, P̂, F}. It satisfies the following ,
DO
CH<K

−rT

(t0 ) = e


EP max (0; Qtm − K)

= e−rT EP [(Qtm − K)
= e−rT EP [Qtm

A

A

min

t∈[t0 ;tm ]

(ω)] =

(ω)] − Ke−rT EP [


Qt (ω)>Ht (ω) =

A

(11)

(ω)] .

In the first place let us concentrate on the first subtraction element

13
14



1
1 K ; min
K > 1 Log H 1o .
H
rT E Q 1 ] ~ g = P
t
−rT
eeX
>
Log
t
e
8
B
v
EPP [Qtmtm AA (ω)] = P tmXtmv > QLog
; min
>
.
Q Log
σ t0 t dQ7 tt00; tm At∈[t0 ;tm ] t0σ
Qt0

(12)

Where the term in square brackets in the first row is termed payoff function at the maturity date tm.
J. Jakubowski, J. Palczewski, A. Rutkowski, M. Stettner, Matematyka..., op. cit.


Qt = Qt0 e

2

r−g− σ2



t
t+σ W

,
µ=

1
σ



r−g−

σ2
2
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Solution of (8) can be presented as
Qt = Qt e a r - g 0

v2
t
k
2 t + vWt

(13)

.

1
v2
For transparency we introduce the following notation n = v c r - g - 2 m .
Then for t = tm the formula (13) takes the form of Qtm = Qt0 e vXtm, where
Xt = mt + Ŵt.
Given the probability space {W, Ft, P̂} we seek the theoretical value of the
down-and-out call option. It is our aim to calculate the probability of realisation
of trajectories which are comprised in set A. On the grounds of the Girsanov
t , min W
t has the same joint probability
theorem it is evident that the variable cW
t
tm
t d 7 t0; t m A
distribution with respect to the newly built filtered probability space {W, Ft, P} as
the initially examined variable b Xt, min Xt l with respect to {W, Ft, P̂}. The
t d 7 t0; t m A

n2t
dPr
t
new measure P is identified by ht = t Ft , where ht = e- nWt - 2 and vt is the
dP Ft
Radon-Nykodym derivative enabling transformation into the space of {W, Ft, P}.

t > k / min W
t >h =
Pt cW
tm
t
m
t d 7t ; t A

#k

+3

e

- x2
2T

dx -

2h - k

#- 3

e

- x2
2T

dx

(14)

2rT

0 m

Functional form of the probability of the above event facilitates calculating
t , min W
t with respect to the measurable space of {W, F , P̂}. The
the pdf of cW
t
t
tm
t d 7t ; t A
0 m

probability density function takes the form of
t

f W (T, k, h) =-

2 ] 2h - k g - (2h2-T k) 2
e
2rT 3



(15)



Let us proceed to calculate the probability of b Xt, min Xt l with respect to
Xt , min t d
X7 t ; t A

the initial
measure P̂
P

t∈[t0 ;tm ]

0 m



�
P Qtm > K ∧ min Qt > H = EP ( A ) = EP̄ ηT−1
t∈[t0 ;tm ]
 0  +∞
µ2
2(2y − z) − (2y−z)2
		
=−
eµz− 2 T √
e 2T dz dy =
3
2πT
h
k




−k + µT
µT − k + 2h
2µh
√
√
=Φ
− e Φ
.
T
T

A



=
(16)

Pσ
Xt
t − σ2 t
σW
2

e

σ2

2

Xt

Xt =

r−g− σ2
σ

ζt =
t =
t+W



−1
 = EP ( A ) = EP̄ �� η−1
 =
PP QQtm >>K
∧∧ min
Q
H
−1
t >
A
T
min
Q
H
=E
EP (( AA)) =
=E
EP̄P̄� ηη−1

ttm > K
tt >
A
t∈[t
;t
]
T
P
Q
K
∧
min
Q
>
H
=
==
m
0
m
m]
0 ;t
P Q
K ∧ t∈[t
min
= EPP ( A ) = EP̄ ηTT AA =
t∈[t
0 ;tm ] Qt > H
tm0 >
t∈[t02;tm ]
(2y−z)2
 0 +∞
+∞
−
z)
2
+∞ µz− µ2µ22T 2(2y
(2y−z)
2(2y
−
z) e−
2T 2 dz dy =
2(2y
−
z)
√
− (2y−z)
==−−  00  +∞
eeµz−
−
µz−µµ222 TT 2(2y
2T 2 dz dy =
√
e
(2y−z)
2T
−
z)
3
√
=
−
e
e
dz dy =
µz− 2 T
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3 e− 2T
√2πT
= −hhh kkk e
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3
2πT

2πT
3
−k




2πT
h +
k µT 
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 − e2µh
 µT
+
µT
µT −
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2h .
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+
µT
2µh
√
Φ
===ΦΦΦ−k
2µh
−k√
+ µT −
√
− e2µh Φ µT −√kT+ 2h ..
= Φ to√T
e Φof the √
.
TT first− term
We return
the
investigated
called the down-and-out
T
T
T
s

payoff function. New probabilistic measure P is introduced upon application of the
Girsanov theorem. Then, σmodification
of the process Xt is possible when the RadonPPPσσσ
2t
v
t -Nykodym derivative gtP= e vWt
X
=
t=
Xt 2 is involved. Hence, the process Xt 2acquires
ζζζ=
Xttt
ζtt t=
2σ2
2
2 t2 t
σσ
2
2
σ σtσ
r−g−
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−r
e−r
=ee−r
(ζtt AA)) =
−r T Q
ee−r
EP̂P̂P̂ (ζ
A)))=
(Q
=
Qttt000eeerrrTTTE
=
m A
tm
ttm
A
e−r TEE
EP̂P̂P̂P̂(Q
(Q
Q
tm A ) = e
t0
t A) =


P̂



K
11
H
K
H
1111 Log K
H .
σ
σ
σ
K
1
H
∧
min
Q
≥
Log
=
Q
P
Q
≥
Q
≥ σ Log
Log Q ∧
∧ t∈[t
Log
m≥
0P σ Q
==
∧
minm ] QQttt≥≥ σ Log
LogQ . ..
ttm
=QQ
Qt0ttt0P
Qttm
Log
min
m ≥ σ
0P
t0
t∈[t000;t;t
Qtttt000 t∈[t
t∈[t
;tm ]
Q
Q
σσ
Q
σσ
QQ
0 m]
t tt00
0

(17)

0

Finally we arrive at
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Let us move on to the next term of (11)
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Consequently the theoretical option value of the down-and-out call equals
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In the case of the down-and-in call procedure takes an analogous course
as we have seen when dealing with the down-and-out call. The theoretical value
of down-and-in call option equals
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by

(22)

A portfolio consisting of one down-and-out
call and one down-and-in call
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If the above identity is not satisfied, then traders may take advantage of
arbitrage (the possibility of earning money without any burden of being exposed
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What information does call option premium bear? If it is expressed in
quote currency, it states how many units of quote currency an option holder is
liable to pay at the moment of pricing if he wants to be given the right to buy
at expiry 1 unit of base currency for a defined strike.
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Figure 2. Geometric Presentation of the Derivative of Function ¦ with Respect
to Variable x

Source: author’s analysis.

The value of the derivative of ¦ with respect to variable x calculated in x0,
2f _ x0 i
noted as 2x , is a limit of ratio:
f _ x0 + dx i - f _ x0 i
2f _ x0 i
= lim d " 0
x
2x
dx

(26)

When dx ® 0, then the initial angle a (dx) approaches a (0), and thus the
derivative in x0 may be interpreted as a tangent of a (0) i.e.:
2f _ x0 i
b
= tg 6 a ] 0 g @ = a .
2x

(27)

In mathematical theory the derivative of function ¦ with relation to x
calculated in x0 may be used to linearly approximate the change of function
value as a response to an infinitesimal shift dx from the initial point x0. And
indeed, financial analysts took extensive advantage of this relation when they
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discovered that derivatives may also be fruitfully applied in the financial field
serving as a robust approximation tool16. Unfortunately when derivatives are used
during the evaluation of price shifts of a non-linear instrument, approximation
errors occur (in Figure 2) it is market by c). The approximation indicates that
if variable x moves form x0 to x0 + dx the price shifts from ¦ (x0) to y1, but in
reality such a variable move triggers a value shift to ¦ (x0 + dx), hence it results
in the error c = ¦ (x0 + dx) – y1. Therefore, if function ¦ manifests considerable
curvature, then the error effect is magnified and a linear (first order derivative)
function value change approximation may result in large errors.
Nevertheless, in the first order approximation only the first two elements
of the left hand side of equation (24) are used. To improve evaluation accuracy,
it is wise to involve the third element, and so forth.

4.1. The Delta Sensitivity Coefficient
The delta sensitivity coefficient is constituted by the first derivative taken with
respect to the underlying. It has been observed that the barrier and plain vanilla
option prices are nonlinear functions of all the parameters applied in (20), (22)
and (23) therefore, a portfolio manager willing to protect his options effectively
should also consider the successive derivatives. Yet, under some loose conditions
delta enables the buyer/writer to apply delta-hedging strategy that ensures the
option value against small changes in the value of the underlying.
The delta sensitivity coefficient for the American plain vanilla call option
reads as follows:
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for the down-and-in call it is given by:
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and finally, the delta for down-and-out call equals:
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The above presented coefficients are termed delta spot base sensitivity
coefficients, i.e. coefficients which give evidence of the sensitivity range of the
option value expressed in CUR2, with respect to infinitesimally change in the
value of spot underlying.

4.2. The Gamma Sensitivity Coefficient
When we consider the secondary derivative with respect to the underlying, a gamma
sensitivity coefficient is obtained. It represents the scale of possible changes in
delta value in response to infinitesimally shifts in value of the underlying. Gamma,
also termed curvature, gives the option holder the idea of a constantly changing
sensitivity of an option value17. Thus, a more accurate option value protection is
guaranteed as compared to that
∂ 2 Cprovided by soleϕdelta-hedging.
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where gamma for the down-and-out call equals:
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The above mentioned curvature is easily seen in Figure 3 when you hold the time constant and
manipulate with the underlying.
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4.3. An Example
To present the nature of equations defining an options theoretical value, as
well as, delta and gamma sensitivity coefficients more clearly, charts have been
prepared.
Assumptions:
	1) historic volatility of the logarithmic rate of change of the underlying18
is constant during the option lifetime, for every option maturity and for
every possible delta value (no volatility smile is taken into consideration)
and the same for plain vanilla as well as for the barrier option;
2) option theoretical value, delta and gamma coefficients are examined for
1
1
		maturities such as T d : 12 Y; 1Y D with a step of 12 year;
3) the underlying fluctuates within the range of Qt Î [3; 3,5] with a step of
1
		 25 CUR2 (see Assum. 2).
Characteristics and parameters:
currency pair of investigated options: CUR1/CUR2
option style:
a) American plain vanilla call option
b) American barrier fx down-and-in call
option
c) American barrier fx down-and-out call
option
nominal of options:	1 CUR1
strike:
3,3 [CUR1/CUR2]
barrier:
3,0 [CUR1/CUR2]
interest rate of CUR1:
1%
interest rate of CUR2:
2%
volatility:
20%

18

Implied volatility is a subject of an agreement between involved parties. Its level depends directly
upon the specification of an instrument, trader’s market expectations, historic volatility of the
underlying, elements comprising credit risk of both buyer and writer, market liquidity (promptitude
of closing risk exposure), margin imposed by a quoting party and his inclination to open exposition
toward a certain direction. Therefore, implied volatilities of the barrier and appropriate plain vanilla
option may differ radically. Nevertheless, the author aims to illustrate relations between these
instruments, and thus to lay foundations for comparison. As a result, one hypothetic historical
volatility is applied.
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Figure 3. Theoretical Values of plain vanilla and down-and-in, down-and-out
Options Respectively with Respect to the Time to Maturity T and Value of Qt0

Source: author’s analysis.

Regardless of the option type (i.e. whether it is call or put) its value
decreases with the diminishing time to maturity (Figure 3). They are also positively
interrelated with the underlying, except for the knock-and-in option. For plain
vanilla this relation is defined
lim ` Qt e- gT Φ ^ d1h - Ke- rT Φ _ d3 i j = Qt - K

T"0

0

0

(34)

As far as barrier options are concerned, their values, apart from being
influenced by the probability of fulfilling Qtm > K, are evidently dependent
on the distance to barrier level Ht. The highest value of down-and-in within
the given range is observed for Qt = Ht and t = 1. The probability of hitting
barrier is increasing with the underlying coming closer to Ht, and triggering the
possibility of option exercising on the maturity date. However the probability is
inversely correlated with diminishing time to the maturity date. Taking the same
dependence of down-and-out option value into consideration, it is inevitable to
come to analogous conclusions as observed, when considering down-and-in. On the
other hand, the further the underlying fluctuates from barrier level, the smaller
the probability of worthless options expiry, and thus the higher the option price.
The delta coefficients seem to be far less volatile for options with distant
maturities as compared to those with closing maturity dates. Such behaviour
is evident especially for barrier options (Figure 4). The delta coefficient gives
the evidence of option value sensitivity to altering values of the underlying. For
plain vanilla delta adapts to the shape of a cumulative distribution function of
the random variable characterized by normalized distribution. This resemblance
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increases with elapsing time. On the other hand with deepening out-of-the-money
status and with decreasing underlying, delta has the tendency to go to 0.
Figure 4. Delta Sensitivity Coefficients of plain vanilla and down-and-in, downand-out with Respect to the Time to Maturity T and Value of Qt0

Source: author’s analysis.

Figure 5. Gamma Sensitivity Coefficients of plain vanilla and down-and-in, downand-out Options with Respect to the Time to Maturity T and Value of Qt0

Source: author’s analysis.

As far as down-and-in delta is concerned, negative values manifest negative
relation to changes in underlying prices. In addition, the delta instability grows
with the underlying moving closer to the barrier level and with decreasing
distance to maturity date. Such dependence is a direct result of the increase
in probability of satisfying successively the first term of (5) and subsequently
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the second. High absolute delta values indicate large shifts in option values as
a result of underlying fluctuations.
For plain vanilla and down-and-out options their gamma coefficients
take the form similar to a probability density function of a random variable
following normal probability distribution (Figure 5). Bearing in mind that gamma
is a derivative of delta with respect to the underlying, it can be deemed as a figure
which reflects delta instability for infinitesimally small movements in the the
underlying (such information is required when delta hedging strategy is used –
because gamma indicates the frequency of making a corrections adjusting position
in underlying so as to hedge option portfolio). In the two cases mentioned above,
i.e.: plain vanilla and down-and-out, the closer the expiry date, the more volatile
gamma, and thus more costly option portfolio protection. The highest values of
gamma are observed for ATM money status, with a tendency to magnify with
diminishing maturity. Therefore, the most advantageous from the point of view
of costs minimizing is to use delta hedging for deep out/in-the-money options,
because of relatively seldom and of low value adjusting the underlying position
to option portfolio. It is advisable to point out that when delta-neutral strategy
is applied, it is extremely risky to leave an option portfolio, characterized by high
gamma values, unadjusted to the altering environment. The reason for this is
lack of coverage of option portfolio by open position in the underlying.

5. Conclusion
In the paper the author provided complete explicite formulae for Greeks of downand-in and down-and-out American single barrier calls with strike placed above
barrier. He also presented the entire derivation process of their value, which
was meant to give a deep insight into their nature. The postulated thesis about
barrier options cost effectiveness was exhibited on several graphs. The motivating
intention was to convince the reader that having been equipped with a full range
of barrier option types, it is possible to efficiently cut the costs of hedging. In
addition, deterministic Greek formulae are evidently more accurate, stable, are
not so computationally burdensome and require less time as compared with Greek
calculation based on Monte Carlo simulation.
Therefore, such attitude is also successful if huge naked positions in
a number of currencies have to be covered. In that case, the level of each barrier
must be considered carefully, but in turn it yields evident savings.
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A. Appendix
A.1. Remainder Greeks
Vega demonstrates shifts in an option value initiated by infinitesimal moves
in volatility applied in calculation. It is a coefficient of high significance due to
the fact that in volatility diverse market factors are included, even those which
cannot be measured by quantitative methods.
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Rho r, (rr) manifests the scale of changes in the value of an option when
infinitesimally move in r is observed.
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B. List of symbols
F (d)	value in point d of cumulative distribution function of random
variable D which follow standardized normal distribution,
d
x2
1
#
Φ (d) =
e- 2 dx,
-3
2r
j (d)	value in point d of probability density function of random variable D
1 - d22
e ,
which follow standardized normal distribution, { (d) =
2r
Ht
barrier level at the time t,
Qt
underlying fx spot of a currency pair CUR1/CUR2 at the time t,
K
strike of an option,
t0
date of an option value calculation,
tm
maturity date of an option,
T
time to maturity of an option (as a fraction of year),
m
annual expected value of underlying,
s
annual expected volatility,
CUR1	
base currency symbol,
CUR2
quote currency symbol,
W	a set consisting of all possible elementary events (trajectories of
process Qt),
F
s-field
F	filtration ie. non-decreasing sequence of s-fields: F = (Ft)t Î [t0; tm]
where Ft1 Ì Ft2 Ì F; t1 < t2 and t1, t2 Î [t0; tm],
P̂ (B)
probability measure P̂ of a set B,
{W, F, P̂, F} filtered probability space,
EP̂ (X)	expected value of random variable X with respect to the probability
measure P̂,
Cvanilla (t0)
plain vanilla call premium at the moment t0,
C DI
t
premium of down-and-in call option calculated at moment t = 0,
_
i
H<K 0
C DO
H < K _ t0 i
r
Rt
g
Gt

premium of down-and-out call option calculated at moment t0,
risk-free interest rate for CUR2,
bond value at the moment t with the annual yield of r,
risk-free interest rate for CUR1,
bond value at the moment t with the annual yield of g,
2
H2
Qt
cr - g + v m T
v2 m
0
Log
+
c
Qt K
2
Log K + r - g + 2 T
0
d1 =
, d2 =
,
v T
v T
v2
H2
Qt
v2
Log Q K + c r - g + 2 m T
Log K0 + c r - g + 2 m T
t0
d3 =
, d4 =
.
v T
v T
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Summary
Janusz Ostaszewski

The Level of Fiscality in Poland against the Background
of other Countries and its Impact on Economic Development
and Polish Welfare
The index of the level of fiscality for a given country includes aggregated information
consistent with the model of broadly apprehended socio-economic development accepted
by this country. The article includes a multi-aspect analysis aiming at answering the
question if Poland is subject to excessive fiscalities, which, among others, result in
far from the required and expected pace of entrepreneurship growth.
In order to correctly interpret the level of fiscality in Poland, the following areas
have been explored: redistribution of Gross National Product in Poland against the
background of redistribution in other countries, the needs related to the required pace
of economic growth, tendencies in allocating public funds, historical considerations
influencing the level of required expenditure, the level of GNP in Poland in relation to
other countries from the point of view of Poland’s economic potential and a comparative
analysis of Polish GDP per capita against the background of other countries as
a symptom of differentiation between countries’ wealth.
Concluding, the best cure for the troubles the Polish economy has to face is to stimulate
entrepreneurship in order to create the nation’s wealth, i.e. to sustain a much higher
than the present pace of economic growth.

Andrzej Kaźmierczak

Dilemmas over Poland’s Integration with the Eurozone
A Central Bank plays a crucial role in protecting market economy from inflationary
pressure. Setting a low inflation rate is a tool widely used to manage monetary policy
in most countries today.
This paper presents both positive and negative experiences of inflation targeting in
developed countries. Additionally, it shows current theoretical controversies over the
role of Central Banks in stabilising open economy exposed to external demand and
supply shocks.
The Neokeynesian school of thought created a new macroeconomic approach to ������
stabilisation�������������������������������������������������������������������������������
policy within the frame of the AD-IA model. This model is a soft modification
of the traditional, well known AS-AD model.
The Neokeynesian AD-IA model of open economy emphasises the role of the Central
Bank in adjusting processes of the domestic economy to external shocks. Neoclassical
and neokeynesian advocates agree that inflation targeting is the best choice for the
Central Bank activity. But contrary to the neoclassical advocates, the Neokeynesians
underline the role of the Central Bank in the modification of external demand and
supply shocks in approaching the inflation target. Such phenomena as sticky prices
and wages, as well as, international economic interdependence weaken the strength of
automatic stabilization forces which could keep the domestic economy in full equilibrium.
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The Central Bank cannot stand aside in the situation of inflationary pressure or
wait for long-term self-adjustment processes. These automatic market forces work
too slowly. However, contrary to the traditional Keynesian school, the Neokeynesians
reject the policy of global demand manipulations to stimulate real activity. Such policy
is counterproductive from the point of view of inflation control policy. They share the
neoclassical school’s views on the long-run neutrality of money.

Piotr Czapiewski

Forecasting Correlation Coefficients on the Polish Capital Market
with the Application of Beta Coefficients
In the article the author analyses the methods of forecasting correlation coefficients
between rates of share returns quoted on the Polish capital market. The analysed
methods include the assumption of historical values of correlation coefficients as the
forecast, the values resulting from the single-factor model based on betas, as well as,
modifying methods before the estimation of correlation coefficients. From among the
methods modifying betas the author analyses the Blume technique and the Vasicek
technique. The author examines their effectiveness in forecasting correlation between
securities quoted on the Warsaw Stock Exchange, making use of data from the end
of August 1999 to the end of August 2007. The methods are assessed on the basis
of estimation errors of individual values of correlation coefficients and parameters of
the portfolio constructed on the basis of the created forecasts.

Jacek Grzywacz, Piotr Rytko

Legal and Economic Considerations of Using Trade Credit
by Polish Enterprises
Securing safe economic turnover is an important function of the state from the point
of view of trade credit functioning. In Poland, despite many achievements concerning
support for private sector enterprises in the sphere of securing efficiency of trade
transactions and counteracting delays in payment, there still exist many issues to be
solved. First of all, it is necessary to make changes in the Polish legal system related
to business information sharing, taking advantage of legal coverage of receivables,
pursuing claims by creditors and also tax burdens. Continuing the reform of Polish
jurisdiction and the court execution system is another important issue. Improvement
of the law and system solutions will form the basis for the correct use of trade credit
by enterprises.

Adam Glapiński

Technological Innovations and the Dynamics of Structures
in the Telecommunications and Media Mobile Market
Telecommunications and media markets are convenient areas to verify the neoSchumpeters’s theory of the evolution of economic structures. The attack of new
innovative players’ on the positions of resident firms which control the existing
infrastructure is one of the most spectacular processes on these markets.
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Technological innovations, popularisation of the Internet and rapidly growing
demand for multimedia content presently lead to a sudden restructuring of markets.
Telecommunications and media markets combine. Fixed-line and mobile telecommunications are elements of the intensive convergence process. We are also witnesses to
the expansion of telecoms and Internet providers onto the television market.
On the one hand, virtual operators as well as new infrastructure operators are entering
the market of mobile services. On the other hand, new players also appear on the
content market, whose incomes exemplify the operators’ hope for compensation of
their decreasing revenues from basic services.
Market transformation and an ever growing number of entities emerging in the
telecommunications and media market have an increasing impact on the functioning
of the cellular phone market and its operators. In this context the problem of the
place that resident telecommunications operators occupy in the chain of value and
protection of their economic position is gaining momentum.

Wojciech Pacho

The Solow Model in an Open Economy
The aim of this article is to extend the traditional Solow model to a small open economy.
The hitherto made attempts insufficiently analyse the adjustment mechanism leading
to the path of sustained growth (Benge M., Wells G., 2002). We attempt to fill this gap
mainly by underlining the role of the speed of technological progress at the moment
of a full opening to the international capital market. We are primarily interested in
two fundamental issues: firstly, what advantages may a small economy gain from its
opening to the international capital flow, and secondly, what is the role of savings in
the open economy growth. The considerations are based on the assumption that the
interest rate is formed exogenously.
With regards to the first issue, the effects are ambiguous. To a large extent they
are determined by the relation of the dynamics of technological progress to world
interest rates at the moment of opening to the world capital market. A country which
is relatively strong technologically profits (in national product, national income and
consumption) from opening borders to capital if world rates are below the domestic
rate in a closed economy. It loses if the world rate is higher than the domestic rate.
A country with relatively low technological progress is in an exactly opposite situation.
For such a country a higher level of world interest rate is more profitable, for although
it loses in national product, it gains in national income and consumption.
A change of interest rate has no impact on the gross national product and gross
investments, while it plays an important role in creating national income, consumption,
net exports and the accumulated national wealth of citizens. Generally, the growth
of the savings rate favourably influences the level of national income and citizens’
wealth, regardless of the pace of change in technological progress and the level of
world interest rate. These two variables again become of key importance in the case
of the course of consumption and net exports. A country which is relatively strong
technologically loses in consumption and profits from net exports. This results from
the need to allocate to the required flow of capital more than the additional income
earned from foreign net assets (or saved in the form of reducing its export) amounts
to. The lacking means come from decreased consumption. On the other hand, a country
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with relatively low technological progress allocates less to the required flow of net
foreign assets than the additional income gained (or saved due to reducing its export)
from net foreign assets amounts to. This surplus increases consumption.

Piotr Wac

American Single Barrier fx Options: Pricing, Sensitivity Analysis
with Comparison to plain vanilla
The subject of this paper is focused on American down-and-in and down-and-out
single barrier FX call options. The Author presents a complete derivation process of
options value, provides Greek formulae and exhibits them in a 3D setting. An analysis
of barrier options sensitivity coefficients is carried out in comparison to their plain
vanilla counterparts.
The Author postulates the thesis that a barrier option holder may acquire, manage
and hedge a revenue profile similar to plain vanilla, but much cheaper.

