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Abstract

The article describes the use of the Markov chains methodology for analysis of demographic
evolution of Polish enterprises in the years 2003 - 2009. According to the results’ presented in
the article, flexibility of Polish companies’ activity in changing economic conditions is stable.
The level of migration between sectors is low and limited to several sectors. Expected
company life is relatively short (on average, Polish companies exist more than twice shorter
than e.g. Belgian companies subject to a study by the National Bank of Belgium). In general,
the least “vital” companies may be considered companies from the transport section and then
from the building industry, other services and commerce sections. Enterprises that stay on the
market the longest are companies from the agricultural and industrial sectors. The mean value
of the closeness to extinction indicator amounts to 46% for the whole population. Among all
sectors and sections, non-specialised exporters have the highest average age. State-owned
companies have significantly higher both the average age and the remaining lifetime than
private companies. The bigger is a company the higher is its average age and average
remaining lifetime.

Keywords:
Business demography, Markov chains, Transition matrix

JEL:
C81, M13, T11

Acknowledgements
I would like to give special thanks to J. Sobota, M. Jarosz, E. Sokotowska, B. Wtulich for

excellent suggestions, from which I have benefited a lot.

Working Papers contain preliminary research results.
Please consider this when citing the paper.
Please contact the authors to give comments or to obtain revised version.
Any mistakes and the views expressed herein are solely those of the authors.



1. Introduction

Business demography constitutes a domain of sciemb&h has recently begun to develop
dynamically in the member states of the EuropeaiJriThis is a field of knowledge related with
dynamics underlying the establishment of new alidbfahe already existing companies. Its aim is to
deliver information, which may be treated, apadnir GDP growth dynamics, as a barometer of
national economic condition. They are quite usefdicators, as they do not only reflect the infloen
posed by the so-called critical factors of econognmwth, but also the ones that cannot be measured,
related with moods of investors and their anticgrat concerning their business activity. In 200& th
European Statistical Office — Eurostat — elaboratechmon principles and methodology of such
research Eurostat/OECD Manual on Business Demography Siedjshs one of the elements within
the structural enterprise statistics. Central bamlsurope are also interested in business dembgrap
For example, the National Bank of Belgium publishedcomplete statement on dynamics of
enterprises in the form of transition matrix betwsectors on its website.

An analysis of business enterprise migration betwe@nches allows for finding dependences
between internal attributes (age and size of therpnse, sector/section in which it functions),
external factors (workforce, national economic @gli and changes to the sector/section made by the
enterprise. It is obvious that companies enterrggrharket are characterised by other attributas tha
those that are departing. Companies that move @noensection/sector to another, are likely to aghiev
lower profits than those that remain in one sediat,are in a considerably better situation thamlye
created enterprises. Distinguishing between ensaprand grouping them into homogenous groups
help in further analyses.

Most empirical studies on variations in entry arid mtes are either based on survey data like the
Global Entrepreneurship Monito(Acs et al., 2008), business daaADEUS Bureau van Dijk
(Hoffman and Junge, 2006) and business registratada World Bank Entrepreneurship Survey -
WBGES(Klapper et al., 2008; Klapper et al., 2009) ania of the previous (Baterlsman et al., 2005;
Scarpetta et al., 2002; Ahn, 2001). Moreover, noody take into account the manufacturing sector.
There is scarce evidence of studies on entrepristheantivity that encompass simultaneously all
sectors, regions and countries. Portugal is somedroexception, where extensive research has been
done in firm dynamics using mostuadros de PessoéMata and Portugal, 1994; Mata et al., 1995;
Mata, 1993; Mata and Machado, 1996; Gorg et aD02®aptista et al., 2008; Cabral, 2007; Cabral
and Mata, 2003; Baptista and Carias, 2007; BapisteMendonca, 2007).

There are constantly more publications appearinghensubject of macroeconomics, concerning
the endogenous rate of companies’ entering andriiiegpompared to fluctuations in the economic
cycle. This issue is important for several reaséirst, the basic characteristic of the economdey
according to Bilbiie, Ghironi, Melitz (2007), isahthe rate of company entry is pro-cyclical, wiie
rate of exit is anty-cyclical and precedes chamgdise GDP trend. Second, the increased entranee ra
can work at the level of the aggregate producengtthening economic shocks. Berentsen, Waller
(2010) are analysing the DSGE model, with an endoge entry rate and are indicating the presence
of an external effect of the increased entry rdtérms on the market. A simultaneous entry on the
market of a large number of firms changes, howewnes, considerable way the conditions of carrying
on business, which through production costs infleésnaggregate product in a manner difficult to
predict, both by businessmen and decision makelso, Aas according to Bergin, Corsetti (2008),
monetary policy has a material and underappreciatéidence on adjustments of a quantitative
character in the enterprise sector.

According to Boguszewski (2002), the most importéaattors modulating or catalysing the
transmission of monetary impulses to the privatetaseinclude: company siZebalance sheet
structure, share of non-bank debt, sector structiiréhe econoniy legal framework and legal-
organisational forms of ownersRipAside from monetary policy (the National Bank&sRoland base
rate, shaping the level of the cost of bank loaot)er macroeconomic factors also have an influence

! The intensive margin is based on changes in ptisityc extensive margin is based on changes inniv@ber
of producers. The final effect (aggregate proddepends on the production cost curve.

% See Gertler, Gilchrist (1994)

% See Farés, Srour (2001)

“ See Cecchetti (1999)



on the dynamics of the enterprise sector. Theseabme all, the general economy of the countrig (ra
of GDP change, level of savings, budgetary experisgation, level of unemployment, the situation
with foreign trade, currency stability, etc.). Thdactors also include the regulation of the finalhc
tax system (real income tax rate, determining thell of savings possible by enterprises; level of
contributions for social insurance, influencing gtere of employment cost in total production value
PLN exchange rate; financial and non-financial goxeent support; availability of banking and
insurance services and legal regulations with m&sjpedebt collection), on which, to a large extent
the ability to accumulate capital is dependent ypisball and medium enterprises, in order to finance
current operation and growth on their own.

The goal of this study, taking advantage of the Wdar Chain method, is to present the
demographic processes taking place in the populati@nterprises in Poland in the years 2003-2008,
on the basis of non-identifiable individual datallected within the F-02 form of the Central
Statistical Office, and an analysis of the dependaaf enterprise lifetime on the market on the type
basic business activity. This method will also Bedito study the dependence between the duration of
enterprise existence on the market and:

- legal form (public sector /private sector),
- size (small, medium, large),
- export volume (non-exporter, exporter non-speaaljzxporter specialized).

Hence, this study assumes a wider perspective thenmajority of other studies regarding
enterprise demographics, exclusively concentratingthe creation of new and the bankruptcy of
others, without the separation in categories. Thisation of Markov Chains allows for the evaluati
of the enterprise migration phenomenon and a eéetdibrecast of future diversity of firms on the
marketplace and the expected lifetime of a giveerpnise in a given sector.

The remainder of this paper is organized as follo8&ction 2 presents a brief review of the
literature. Section 3 illustrates an econometrithmeology. Section 4 describes the data set. Sebtio
presents empirical results.

2. Litraturereview

Business demography has initially become populathé sociology of organisations (Hannan,
Freeman 1989; Carroll, Hannan 2000). The theoenfiography of enterprises was developed based
on life tables, but the relations between age amgrprise survival rate were also searched for
(Bruggeman 2001). Another stream of research isatiaysis of spatial dimensions of enterprise
dynamics, and specifically enterprise migration ¢¥¢in, Gordijn 1992, Dijk, Pellenbarg 2000). An
analysis of enterprise lifetimes, number of newegmises and bankruptcy cases as well as the
examination of the importance of the above mentigseenomena to the economic growth, have also
become popular. The influence of demography ofrprises on productivity and employment has
been analysed by Caves (1998), Haltiwanger (2080) (2001), OECD (2003), the World Bank
(2005), Scarpetta and Vodopivec (2005), and othErs. research pointed to the significance of the
processes involving the emergence of new comparésbankruptcies of the existing ones to the
general increase in productivity which is driven lbgth the entries of new companies, frequently
offering newer technologies and using the capital Ebour resources better on one hand, and the
exits of the least efficient companies from theegivndustry, on the other. According to the World
Bank’s report (2005) covering the countries frore tBentral and Eastern Europe, the net effect of
entries of new companies (balance of results ofpzomes’ entries and exits) was positive in majority
of countries under analysis, contributing to a 280% of the total increase in productivity. An
analysis performed by OECD in 2003 provides a simalidence for the significance of an increase in
productivity in individual companies to the changeshe productivity in general terms, as well as f
contributing to the increase in productivity of ®e¢ and exits of companies. Further, the OECD'’s
research showed that re-allocation of employmetwédsen companies (as well as the entries and exits
of companies) play relatively more important ralghe periods of economic downturn, primarily due
to more frequent occurrence of bankruptcies of ppaductive companies.

Many stylised facts have occurred in literaturdlm subject, concerning the problem of company
lifetime. Some of these regularities concern tHei@mce of characteristics specific to the company,
while most describe the structural effect of therkeaon company survival. A basic observation,
summed up by Geroski (1995), is the fact that eimiy the marketplace seems relatively easy, but



surviving on it is considerably more difficult. Bhconclusion stems from the fact that a considerabl
number of firms enter the market but, at the sdme,tthe average company lifetime is low. Another
regularity, confirmed by studies (Evans 1987, DynReberts, Samuelson 1988), is the positive
influence of initial company size on its lifetim®Ilder and larger firms possess greater resources
(capital and human), and also more managementierper These firms are more immune to external
shocks, have a greater market presence and inuendhe market price thanks to an established
brand, thanks to which their general situation @erstable. There is no agreement in the literadare
to the shape of the risk function in lifetime madek is commonly accepted that the (immediate)
probability of exiting the market falls with the ropany’s age, however, researchers have identified
both monotonic (Evans 1987, Dunne, Roberts, Samndl888, Audretsch, Mahmood 1995, Baldwin,
Gorecki 1991, Mata, Portugal 1994, Mata, PortuGalimaraes 1995), as well as non-monotonic risk
functions (Wagner 1994, Agarwal, Sarkar, Echamiz@di2, Cefis, Marsili 2005). The difference in
the shape of the risk function is very importananNmonotonic risk functions are consistent with
standard models of industrial dynamics (Jovano9®82] Ericson, Pakes 1995). In these models, firms
entering the market need time to “learn” to functeffectively. On the other hand, the consumptibn o
start-up capital also takes time. These facts sighat at a particular moment, there is maximum
(immediate) probability of exiting the market. Thdentification of this moment would be
undoubtedly helpful for actions in consulting amedit policy for small and medium companies.

Research published in Poland on enterprise dembigiapover the first half of the 1990’s, and
show a relatively highly dynamics of the processdsenterprise entry and exit to/from the
manufacturing industry, especially in the initi@ripd of the transformation (Chmiel 1997, Chmiel
1999, Ortowski,Zotkiewski 2001, Balcerowicz, Chmiel 2001). Due t@thodological difficulties,
primarily related to relevance and completenesthefdataset, calculation of the change rates in the
population of enterprises in Poland requires massumptions concerning the limitations of the
dataset.

In Rogowski’s (2005) publication, the underlyingearch goal was the analysis of the entry and
exit processes in the enterprise sector of thesPoliconomy in the years 1990-2003, on the
foreground of earlier national research and incibvetext of the observed international tendenciég. T
authors’ conclusions are as follows: after a pedbdigorous growth at the beginning of the 90he t
entry rate in the Polish manufacturing industry liked, and during the initial years of the®21
century, it is at the level of 12-14% in medium dache enterprises. International comparisons of
entry rates to this sector are difficult due tofafiénces in data gathering methodologies, size and
range of the subject population. It can be notededwer, that there is an unsettling tendency of a
decreasing number of newly registered businessemntiuring 2001-2003, and also the share of active
entities in the analysed population is also low.

Many papers have also been written on subjectiinglto enterprise bankruptcy, however, these
predominately research the microeconomic causescancern forecasting bankruptcy based on the
condition of particular companies (Nowara, Szar2804; Appenzeller 2004; Musaska, Zdunek
2007).

It is difficult to find a similar analytical approh in literature on the subject as the one predente
here, however, the great importance of migratiomveen industries has been noted. Bernard (2006)
showed that, on average, 68% of American productiompanies change the type of products
produced every five years, and as many as 47% tefmises migrate in five year intervals. The
author suggests that enterprise migration may laageeater impact on the economy’s productivity
than the start-up of new or the closing of existiogipanies.

In Poland, the main source of statistics conceritiregcreation and survival of companies on the
market are the analyses of the Central Statis@ffice’® and the Polish Agency for Enterprise
Developmerft There is a lack, however, of analyses utilisingrenadvanced econometric techniques
that would enable a more detailed view of populatignamics.

® Activity of non-financial enterprises in 2008, Rircial results of economic entities in 2009, Cdndi of
establishment, operation and development prospégtslish enterprises established in the years Z008.
® Report on the state of small and medium enterp6©7-2008.



3. Resear ch methods used for demogr aphic analysis of enterprises

A demographic analysis of enterprises can be aeduusing different methods, from the
simplest methods, based on the analysis of enserpmarket entry/exit, through methods of
descriptive statistics, to advanced stochastic tsoded neural networks. Based on descriptive
statistics concerning the phenomenon under revigly, the rate of entry and exit of enterprises on
and off the market can be determined. Therefoig,nttethod only analyses the change in population
size. Other methods that may be used for a dembigrapalysis of the enterprise sector are:

- Logit/Probit — with the help of binary variable neds, the event of a firm’s exit from the market
can be analysed using descriptive variables, saclage, size, branch of industry in which the
firm operates, etc. The probability of company Uegl is also calculated during a time horizon
defined earlier (for example, a forecast of thebpfwlity of failure during the year). However, the
phenomenon of migration is not accounted for.

- With the help of duration thechyit is possible to analyse the phenomenon undesideration in
a similar way as with the logit/probit models, aitrfially taking censored détinto account.
Analysis of this kind allows the estimation of thervival function, e.g. the calculation of the
probability of survival after a certain time,

- Thanks to the utilisation of Markov chains, an gsm of changes in population size and
distribution across different sectors of the ecoparan be conducted at the same time. This
method allows the calculation of the distributidncompanies in different sectors and to forecast
the number of failed enterprises after two, threte, years. Markov chains are also used to
forecast the distribution of economic categorielsictv can be presented on a by sector basis, e.g.
Gross Value Added or employment. Furthermore, tireyalso used to calculate average age and
the remaining lifetime of an enterprise in a gigector.

3.1. Markov Chains
A finite Markov Chain with a set of stat&={1,2,..., r} is called a stochastic process for which

every i, ] belonging to S satisfies the Markov property. Thisperty means that the probability

distribution of the state of the process at the mwhnin timen, is dependent only on the state of the
process at timen—1, and does not depend on the earlier course optbeess. This conditional
probability is called the probability of the Chaiassing from staté at momentn—1 to state at

momentn. For a homogenous Chain, the probability of chamgtates is independent of tine

The Chain states can be the sectors of the ecorfamgifferent aggregation levels) or two
additional states: market entry (“Birth”) and markeait (“Death”). Other possible states are: regjon
forms of ownership, export volume, employment sigabsidies, possessing shares abroad and
financial indicators.

The probability of changing state are stored inftmen of a probability of transition matrife .

pll T pln
P — p:21 p:22 . p2n (1)
pnl pn2 cte pnn

Where:
p,, indicates the probability of passing from state $tate 2;

" Kiefer (1988)
8 Censored data contains information on the ,lifespsf the unit, but the exact moments of entry git &om
the analysed state are not known. Two types ofarshigp can be defined:
- right-sided censure of observations: occurs whenethd date of the episode is unknown (then the
length of time between the entry to and exit froongrty is also unknown);
- left-sided censure of observations: occurs whenbiéginning date of the episode was not observed
(then once again the length of time in povertyriknown).
° Norris (1997), Podgérska (2002)



Y p =ldai=12..n
j=1

O<p; <ldlai,j=12..,n

A necessary condition of using the Markov Chainhudblogy is the availability of company
activity type indicators for following years. Conmpes existing in the yedr—1 and not existing it
have been marked as bankrupt enterprises, howewveexistent int —1, and existing int as new.
Companies existing in both of these periods havenbmarked as migrating, assuming, for
simplification purposes, that migration (from stdteto j) also includes remaining in the same

sector/section. The Matrix that represents the deaphic evolution of the population between years

t -1 andt is given by:
) ® M® SO
(@) G'® 0 @)

Within the above matriXD™ , the following matrices have been placed:

M® = (m") - matrix describing the number of crossings okeprises between sectorsand |
duringt —1 andt,

G"Y = (g?)) — vector representing the number of companiebkstiad during yeat in sector | ,

S =(s") - vector indicating the number of companies exisin yeart —1 but not existing in
yeart in sectoti.

A zero in matrixD® means that the given companies cannot migrate fhenstate “Birth” (entry to
the market) to the state “Death” (exit from the kezy.

Properties arising from matrip® :
- the sum of elements in a single row indicatesrthnber of enterprises in year<1) in sectori
(for i <N);
- the sum of elements of rowN + 1) indicates the number of new enterprises for teg { —1);
- the sum of elements in column (j < N) indicates the number of enterprises in year sectorj ;
- the difference in the sum of elements of tH& column and the sum of™ row indicate a
growth/decline in the number of enterprises in@ect
- the sum of elements of column= N +1 indicates the number of bankrupt enterprises betwear
(t-1) and yeatt;
- the diagonal elements of matrM @ indicate the number of enterprises which in thelisd period
remained in the same sector.

Dividing a given element of matrifo® by the sum of the elements of the row that it bgéoto,
we obtain the percent of enterprises formerly bgilog to statel , but which emigrated to statp. In

this way the transition matri® is created:

PM®  pSY
PO = (p)= ©
PGY 0
Where:
®
p”“) =7 - the fraction of firms migrating from stateto statej betweent —landt;
2. di
k=1



PM® — describes the probability of a company’s tramsibg from statd to statej ,
PG® — probability of a company’s creation in sectorfim |,

PSY — probability that a company from industrywill fall out of the market.

The next step is the transformation of the maff¥ such that it contains the same designations
for rows as for columns. It is therefore necessardd a new column made of zeros, since, according
to the definition, it is impossible for a new compato transition to a different state, and a row
presenting the “Death” state. According to the mi@tin, if a company bankrupts, it does not hawe th
possibility to pass to a different state; the st#tbankruptcy is therefore an absorbing statehis

way the zP matrix is created (Kemeny, Snell 1960):

ext

PM® 0 PSY
Pe=|PGY 0 0 @)
0 0 1

This matrix is a Markov Chain matrix under the ctiod that, the probability of passing from
statei to state] is constant in time. The demography of companiéisbe studied using an average

transition matrix over the years 2003-2008:

Lo PM 0 PS
5:NZF§Q: PG 0 O (5)
= 0 0 1

For an absorbing Chdifl) the fundamental matrix takes on the foFm

e 3]

Matrices PM ® and PG are components of the average maix

With the help of the fundamental matrkx, it is possible to calculate the lifetime of a qany
from industryi or of a newly created company. For this purpdse elements of the selected row of
matrix F should be summed up.

On the basis of an analysis of the average lifedmd age of a company, it is possible to estimate
the time, after which the enterprise will ceasexist, that is, will be eliminated from the market.

Another Markov Chain takes the state of “newly tedaenterprise” as the absorption state. The
evolution matrix of enterprises can be written@kvs:

TMO TM®
RDY = (rdij(‘)) = ('\;T(” GO J =p™" (7)

On the basis of matriRD" , a transition probability matrix will be built. n, with the help of the
fundamental matrixRF , the average number of years from the time therprise was created or the
average age of the enterprise can be calculated gven sector. After comparing it with the total
expected lifetime, the closeness to extinctionlmaobtained.

Another useful property of using Markov Chainshe possibility of using a transition matrix to
forecast future structure and size of the entegpsist. In order to do this, knowledge of the exact
structure in the period preceding the forecastembgeés necessary, hence knowledge of the so-called
initial distribution:

AO=(a® a® .. a® ¢ 0 (®)

19 A Chain is said to be absorbing, if there existscabing staté , i.e. if a unit falls into it, it will remain tire
forever.



wherec is the number of new firmsa® is the initial number of firms in brandh

In order to forecast distributions in the comingipés, the transition probability matrix is used.
The number of new enterpris&s was obtained from the average evolution matrixtfer studied
years.

In the next period, this distribution will be givel the row vector:

AP =AOxP=(a® a? .. a?® 0 s?) ©)

where s® is the number of company deaths after one year.

At the end of this section, it is worthwhile to Icaftention to the possibility of using the average

transition matrixP to forecast the future structure and size of titergrise set. The creation of such
a matrix is, however, only justified for a long jwel. The economy experiences times of fast or slow
economic growth, hence, for the purpose of pregashrort-term forecasts, it is recommended to use
the transition matrix appropriately to the expeotat of the closest years. More precisely, if aquer

of growth is forecasted for the near future, usangansition matrix from a period of recessionaor
average over the entire cycle, is without basighis case, two transition matrices should besail
one for the period of growth, and the second falide. In such a situation, the condition concegnin
Markov Chains, stating that the probability of aebe in state is not dependent on time, will not be
met, but the future structure of the enterprisecset still be forecasted. In this case we are digali
with a Markov process (Kemeny, Snell 1960).

4. Data description

The data characterizing activities of the economitities were collected with the use of the
statistical financial report F-62in the years 2003-2008. F-02 survey comprisesrgnges of more
than 10 employees, which keep the account booksie&umatter of the survey encompasses i.a.
balance sheet, profit and loss account, expendituréangible fixed assets. Balance sheet items are
presented as of the end of calendar year.

The data by type of principal activity of enterpsswere compiled for individual the Polish
Classification of Activity PKD sections (PKD 2004 Nace Rev. 1.1). As regards the binding
classification sections, the term Industry wasodticed, including the following sections: Miningdan
quarrying, Manufacturing and electricity, gas aratev supply, as an additional grouping and the term
Other service activities was introduced, includithg following sections: Hotels and restaurants,
Financial intermediation, Real estate, renting basiness, Education, Health and social work, Other
community, social and personal service activitilse surveyed group was also divided into small,
medium, and large enterprises. In accordance \ghbinding definitions, the first of these groups
covered entities with up to 49 persons employeth{wiwhich the micro-entities with up to 9 persons
employed were recognised as a separate groupetuad one covered entities with 50 — 249 persons
employed, while entities with more than 249 persemployed were classified to the third group. A
separation was also performed between the privatepablic sectors. Additionally, a separation was
made as to the export volufidnon-exporter, unspecialised exporter — an ettiaf is in business
regardless of the level of export, specialised exps — entity whose revenue is over 50% dependent
on exports).

The development process of the enterprise populatioa sector has been analysed using the
following guidelines, defined on the basis of El@ap Commission guidelines from 2007:

- Active enterprise:

' The following organisation units: commercial comies (partnerships and capital companies), civil la
partnerships, state-owned enterprises, cooperatbranches of foreign companies and single progsetof
more than 10 employees, which keep account boaksteir activities are classified under sectionk And M-

O of the Statistical Classification of Economic iites (excluding section M, group 80.3, insurance
companies, banks, brokers, investment funds, imast funds corporations, pension funds and indadidu
farmers).

2 Marczewski (2007)



= realising sales and/or
= employing at least one person in the span of a year
- A new enterprise: exists in yedr, but did not exist in yeat —1, with the exception of
companies that:
= were created by the merger of existing enterprises,
= were created by the breakup of an existing entapri
= changed their identification number.

- A death enterprise: existed ih—1, and does not exist in yedr, with the exception of

companies which:
= ceased to exist do to mergers and takeovers,
= ceased to exist due to a breakup of an existingrrnse,
= changed their identification number.

Basic information regarding the sample of entegsrigsed in this study is contained in Table 1
which sums up the entire number of active entezprisumber of new and bankrupt enterprises and
the balance (growth or decline) of the number aégmises during the analysis period. The dynamics
indicator for the number of new entities can bated as a barometer of the state of the economic
cycle. New companies entering the market push rmftactive businesses on the one hand, and one
the other, force changes in innovation and growthtlte remaining ones, which is necessary to
preserve competitive advantage. Relations betwekerpises influence the competitiveness and
effectiveness of the entire economy. It is therfworthwhile to note, that during the following yea
of 2003-2008, at a time of economic boom, the pesge of new enterprises varied from around 17%
of the number of active enterprises in 2003, to 18%007. 2008 was an exception, when the percent
of new enterprises in the total group was as hgghl&o. At the same time, it can be supposed tigt th
is partly due to an acceleration in the implemeoadf aid programs aimed at starting and carrying
on business. However, the percentage of bankruptpeises in the total population varied from 13%
in 2003, to 12% in 2008. In 2004, the indicatortbé& balance of the number of enterprises in
comparison with the number of functioning entegsisvas negative, amounting to -2.7%. Among
causes that could have contributed to the occuereficthis phenomenon is the strong growth of
inflation observed during the period near accesgioimarily resulting from the growth of resource
and material prices. It is worthwhile to note thatisible decline in investment activity occurred i
this year, which was partly caused by the apprieciaif the PLN, the psychological effect related to
the effects of the August interest rate increaseh® observed inventory growth, which is negativel
correlated with willingness to undertake investmactivity*>. At the same time, the massive wave of
emigration following Poland’s entrance to the Elbid be mentioned, which was, to a certain
degree, an export of unemployment.

Table 1. Basic infor mation concer ning enter prise creation and bankruptcy in the year s 2003-2008

2003 2004 2005 2006 2007 2008

Number of active enterprises 45742 44 541 46 396 47 048 48 165 53148

Births 7630 5573 7032 6 426 6 429 11579
p.c.of birthscompares | ¢ a00 | 125106 | 1516%| 13.66% 13,359  21,79%
with active enterprises

Deaths 5952 6 774 5177 5774 5312 6 59
p.c.of deathscompared | 434190 | 152106 | 11,16%| 1227% 11,039  12,41%
with active enterprises

Growth 1678 -1 201 1855 652 1117 4 983
p.c. growth compared 3,67% -2,70% 4,00% 1,39% 2,32% 9,38%
with active enterprises

Source: Own calculations

13 A report of the National Bank of Poland (2004)



5. Results
5.1. The demographic evolution matrix

On the basis of the methodology presented in seciothe evolution matrixD® has been
calculated for the following years: 2003-2004, 2Q@95, 2005-2006, 2006-2007and 2007-2008,
according to the type of business activity dividet 6 or 13 sections and sectors. A large majarity
enterprises did not change their activities indberse of the following two years. In the time sjpén
the entire study period, migrations between sediax® been noted, which allowed them to maintain
or strengthen their position on the market.

The most impacted were units previously associaiéit transport (see table 1a in the Appendix).
These enterprises mainly undertook trade, and alsnge of other services. The majority of units
remaining in the same sector/section, during 20082 carried on business related to industry and
trade. A relatively common transition was betwes $ectors “Industry” and “Trade”. However, by
looking at the probability of transitioning frombla 2a, it can be seen that migration betweenréifite
sections and sectors was principally not very potgbalhe most important outflows and inflows to
sectors/section arose mainly due to commencingemating of business by enterprises. It is also
worthwhile to note that the most new companies weeated in the trade section, and that it is &t th
section, that the highest number also ended th#iritg. This conclusion is also partly transposed
the observed probability — the most probable sésdotion for starting a new enterprise is, pregisel
the trade section. Between sectors, where thene &bsence of barriers to entry and exit, capuals
freely, leading to an equalisation of return ratessectors with strong entry barriers, the ratés o
return are higher than average, however in seutitiishigh exit barriers, the rates of return anedo
than average. Economic barriers to entry are: atbesotost advantage, returns to scale and
differentiated product. Also, enterprises entredcimea sector can create different types of strateg
entry barriers. Legal barriers entail the necessitpbtaining permits and concessions to produce a
given product. Technical entry barriers are relatethe availability of technology, patent proteati
and technical progress. However, exit barriersaiud sector take on various forms. Economic exit
barriers arise out of the fact, that fixed asse¢shéghly specialised in well-developed sectorggdle
exit barriers arise out of government regulatiddsategic exit barriers may be related to the ehpit
market.

In all the sectors/sections, the probability of pamy bankruptcy are similar to each other and
amount to from 11% to 15%. “Agriculture, fishingc & can be regarded as the least dynamic sector —
in this sector, the fewest new companies have loeeated, and the fewest companies have gone
bankrupt. This sector is also the least likely plexstart a new business.

Table 2a. Enterprise migration matrices between 2007-2008 by principal activity (six sections) in %

Kind of activity 1 2 3 4 5 6 1 Death

" n 1
Qggg}‘)t“re' forestry, huntingand 1)1 g5 4506 0,50% 0,39% 059% 0,07% 0,13% 11,78%
Industry @) 0,02% 8613% 024% 053% 0,05% 031% 12,71%
Construction (3) 0.02% 0,47% 8570% 0,27% 0,07% 0,76% 12,71b
Trade (4] 0,03% 059% 0,15%84,07% 0,12%  0,32%! 14,71%
Transportation and storage and 5y | 5 0005 0,320 0,44%  0,80%8187% 0,64% | 15,920
communication .
Other sernice activities _ __ _ __ _ __ (6)0,02% _037% _ 0,20% _0,26% _ _0,05%85,03%_' 14,08%
Birth 1,03% 22,530 13.98% 32,48% 6,99% 22,79%

Source: Own calculations



Table 2b. Enterprise migration matrices between 2007-2008 by principal activity (13 sections) in %

Kind of activity 1 2 3 4 5 6 7 8 9 10 11 12 13 | Death
i 1 1
ﬁfr:'gr‘;'t”re’ forestry, hunting and (1) 8‘2/’045 000% 052% 007% 039% 059% 007% 007% 0,00% 79,0 0,00% 0,00% 000% 11,789
1
Industry: !
- Miting and quarrying )| 0,00% 8664% 0,86% 0,00% 0,86% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% , 11,64%
- Manufacturing (3)|0,02% 0,02% 8558% 001% 021% 057% 005% 000% 001% 0,19% 001% 0,00% 0,02% ' 1331%
- Electricity, gas and water supply 4)|0,00% 0,0000 0,00% 9447% 054% 0,00% 0,11% 0,00% 0,00% 0,22% 0,00% 0,00% 1,63% i 3,04%
Construction (5){0,02% 0,00% 045% 002% 8570% 027% 007% 002% 002% 070% 000% 000% 002% 127
Trade 6)0,03% 0,00% 057% 0,02% 0,15% 8407% 0,12% 0,02% 0,02% 0,27% 0,00% 0,01%  0,00% 14,7
. 1
Igi:‘;%%ﬂ?o"na”d storage and (7)[0,00% 000% 032% 000% 044% 080% 8187% 004% 000% 044% 000% 000% 016% 1592
Other sernice activities: :
- Hotels and restaurants 8)|0,00% 0,0000 0,00% 000% 0,00% 0,71% 0,00% 77,25% 0,24% 0,24% 0,00% 0,12% 0,00% 1 21,45%
- Financial intermediation (9)[0,00% 000% 065% 000% 032% 065% 000% 000% 7540% 0,65% 0,00% 0,00% 0,00% ' 22,33%
- Real estate, renting & siness (10)| 0,02% 0,02% 0,28% 0,02% 0,26% 0,24% 0,07% 0,07% 0,04% 86,16% 0,02% 0,04% 0,07% , 12,68%
- Education (11)| 0,00% 0,00% 0,00% 0,00% 0,00% 0,50% 0,00% 0,00% 0,00% 1,49% 71,29% 0,00% 0,00% 1 26,73%
- Heath and social work (12){ 0,00% 0,00% 000% 000% 000% 000% 000% 009% 000% 009% 000% 8609% 0,00% ' 1372%
'grfzege‘:rgg“nrgi‘g'e?’\;i(fg‘;'ﬁivmes (13)|0,11% 0,11% 000% 1,28% 021% 011% 000% 011% 000% 096% 000% 000% 86,77% ' 10,35%
Birth T TTTTTTTT 123% 0,38% 21,65% 0,50% 13,98% 32,48% 6,09% 2,32%  1,2084,95% 0.87% 1,77% _ 1.68%

| %
| %

%

Source: Own calculations
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Table 1b of the Appendix includes quantitative fessseparated into 13 sections and sectors, while
table 2b contains the probabilities of transitigniagain separated into 13 sections and sectorthedn
basis of table 3b of the Appendix, it can be codetlthat the main driving force of the change$ie t
industrial sector is manufacturing. The highest bamof transitions took place between the trade
section and the manufacturing section (flow in bditection) and between the manufacturing section
and construction, although comparing the quantiatesults again with the probabilities received it
can be concluded, that the transfer of sectionshatatively low probability. Worth noting is tligct
that the mining and quarrying section is charasgeriby the lowest number of newly created and
bankrupt enterprises. It can also be considered,thie probability of bankruptcy and new company
creation are more varied in the case of separ#tiadirms into 13 sectors and section than in teec
of 6 sectors and section — in the former divisiogthod, the probability of bankruptcy ranges from
3.04% (“Electricity, gas and hydro production ang@y” section) to 26% (“Education” section),
while the probability of company creation in a giveector ranges from 0.38% (“Mining and
quarrying” section) to 32.48% (“Trade” section),iefhspeaks in favour of conducting an analysis at
the higher point of disaggregation.

Results for all six sectors and sections, connesftthe trade type, company size and forms of
ownership are presented in tables 1c-1e of the Aqigethe probability of transitioning are in table
2c-2e. On the basis of the results presented nitbeanoted that migrations between sections/sectors
occur in both directions — this concerns migratlmtween construction, industry, trade and the
remaining services. Once again, however, on this ldighe probability matrix, it can be stated that
the probability of changing sectors is usually elts 0.

Analysing enterprise migration in the context aitke type rion-exporter, exporter non-specialized,
exporter specialized it is worthwhile to refer to existing literatyrgvhich systematises the issues
related to the selection of trade type by enteeprisAs noted by Puchalska (2010), for many
enterprises, the beginning of export activity is aocompanied by serious investments supporting
their growth — entry to the foreign market doesthetefore necessitate the investment of consitkerab
funds by the exporter. Low investment requiremenéy, however, be one reason why a portion of
exporters do not realise clear profits — upon @mgethe foreign market, many enterprises did ndé&no
any real improvement in their economic indicatdtsr a portion of exporters, entry to the foreign
market does not, in principle, serve expansion,rhtiter gaining an additional source of incdme
Nevertheless, expansion may of course be the reabyncompanies choose to direct their trade
abroad; among other causes, the possibility oftilegaexcess product on the new market due to
decreasing demand in the home market should beignedt as well as the implementation of a
decision of a parent company or capital group, dversification of the consumer market.

The underlying benefit for an enterprise from aspree in foreign markets is sales growth,
however, there are other related issues such &seffigiency, higher profitability of sales and reor
advanced production technology. There are manglestin the literature, whose authors analyse the
causes of these benefits (Bernard, Jensen 1999; Bidnard et al. 2007; Clerides, Lach, Tybout
1996; Kneller, Pisu 2007; Fryges, Wagner 2008)thin first trend of studies (focusing on tbelf-
selectionhypothesis), it is accepted that foreign tradeelected by stronger companies, while weaker
and less effective ones decide to limit their agtito the national market, due to higher costs of
commencing activities abroad. The second reseamhd t(based on thésarning-by-exporting
hypothesis), the authors assume the approachdtidgtyaon foreign markets, thanks to the transier
technology and know-how, together with effects o#ls, stimulates the development of export
companies.

To conclude this short theoretical digressionsitiorthwhile to note that a very important factor
stimulating export is the inflow of foreign capitas it contributes to the modernisation of the
economy, thanks to new technologies and the traraffeknowledge, and also allows to fill in
shortages with regards to capital accumulationaittipg simultaneously on the effectiveness, scale
and effectiveness of investments.

1 puchalska (2010)
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Table 2c. Enterprise migration matrices between 2007-2008 by principal activity (six sections) and by export volumein %

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 ! Death

Agriculture, forestry, \

hunting and fishery 1

- non-exporter (1) 84,18% 2,31% 0,07% 0,45% 0,00%  0,00% 0,37% 0,00% 0,00% 0,45%  0,00% 0,000  0,07% 0,006 0,00%  0,00% 0%,0 0,00%: 12,09%

- exporter non-specialized (2) 21,90% 63,50%  5,11% 0,00% 1,46%  0,00% 0,00% 0,00%  0,00% 1,46% 0,00 0,00%  0,00% 0,00% 0,00 0,73% 0%,0 0,00%, 5,84%

- exporter specialized 3)| 7.84% 588% 5882%  1,96%  0,00% 0,00% 0,00%  0,00% 1,96% 0,00% 1,96% 0,00% 0,00% 0,00% 0,00% 0,00% 0%,0 1,96%! 19,61%

Industry !

- non-exporter 4 0,00% 000% 0,00% 7169%  886% 175% 0,40% 000% 001%  047% 005% 000% 010% 000% 000% 045% 003% 0,00% 16,17%
1

- exporter non-specialized (5) 0,02% 0,03% 0,00% 14,25% 72,44%  3,16% 0,05% 0,08%  0,00% 0,19% 0,47% 0,07% 0,00% 0,00% 0,00% 0,10% 0,10% 0,00%1 9,04%

- exporter specialized (6) 0,00% 0,00% 0,00% 6,19% 8,81% 73,73% 0,00% 0,00%  0,00% 0,03% 0,00% 0,10% 0,00 0,00% 0,03% 0,00% 0,00% 0,10%' 10,99%

Construction :

- non-exporter (7)] 0,03% 0,00% 0,00% 0,35%  0,05% 0,00% 8348%  1,68%  0,55% 0,18% 0,00% 0,03% 0,08% 0,00% 0,00% 0,68%  0,03% 0,00%; 12,87%

- exporter non-specialized  (8)| 0,00% 0,00% 0,00% 0,30% 0,60% 0,00% 31,33% 5843% 1,51% 0,30% 0,60% 0,00% 0,00% 0,00% 0,00% 0,60%  1,20% 0,00%! 5,12%

- exporter specialized 9 0,00% 0,00% 0,00% 0,00%  0,00% 1,46% 9,49%  9,49% 52,55% 0,00% 0,73% 0,00% 0,00% 000% 000% 000% 0,00% 0,00%' 2628%
1

Trade .

- non-exporter (10) 0,03% 0,00% 0,00% 0,36% 0,05% 0,01% 0,16% 0,01% 0,00% 7759%  4,70% 0,20% 0,09% 0,01% 0,01% 0,33% 0,01% 0,00%! 16,44%

- exporter non-specialized (11) 0,00% 0,03% 0,00% 0,13% 0,86% 0,06% 0,03% 0,06% 0,00% 21,18% 68,06% 0,73% 0,03% 0,06% 0,000 0,10% 0,16% 0,00%: 8,50%

- exporter specialized 12 0,00% 0,00% 0,00% 0,36%  0,00% 1,80% 0,00%  0,00% 0,00%  827% 13,67% 5899% 0,00% 0,36% 0,72% 0,00%  0,00% 0,00%; 15,83%
1

Transportation and storage 1

and communication !

- non-exporter 13 0,00% 000% 000% 030% 0,06% 000% 067% 000% 0,00% 085% 000% 000% 71,07% 581% 272% 0,79%  0,00% 0,00%' 17,74%
1

- exporter non-specialized (14)| 0,00% 0,00% 0,00% 0,00% 0,19% 0,00% 0,00%  0,00% 0,00%  0,19% 0,77% 0,00% 2192% 60,38% 6,35% 0,38%  0,00% 0,00%; 9,81%

- exporter specialized (15) 0,00% 0,00% 0,00% 0,00% 0,32% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,32% 14,87% 7,91% 59,81% 0,00% 0,32% 0,00%' 16,46%

Other sernice activities :

- non-exporter (16)| o0,03% 0,00% 0,00% 0,27% 0,01% 0,01% 0,17% 0,01% 0,00%  0,22% 0,00% 0,00% 0,04% 0,00% 0,00% 82,34%  2,15% 0,30% ; 14,44%

- exporter non-specialized (17)| 0,00% 0,00% 0,00% 0,14%  0,81% 0,00% 0,00% 0,14% 0,00%  0,14% 0,54% 0,00% 0,00% 0,00% 0,00% 22,12% 63,36% 217% ! 10,58%

- exporter specialized 18 0,00% 0,00% 0,00% 0,00% 0,35% 0,35% 0,70%  0,00% 0,00% 0,00% 0,00% 035% 000% 000% 0,35% 804% _ 839% 6818% ' 13.29%

________________________________________________________________________________________ [ St Al

Birth 1,06% 0,09% 0,08% 15,80% 4,08%  2,64%13,28%  0,40% 0,30%  27,78%  4,02%  0,67%  5,59% 0,71%  0,69% 20,49% ,39%  0,91%

Source: Own calculations
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Analysing study results regarding inter-sector @iiign based on trade type, contained in tables 1c
of the Appendix and 2c, it should be noted that&@@s a not uniform due to the onset of the crisis
on world financial markets — it can be separated &nperiod of before and after the crisis explosio
l.e., up to and after September 2008. Prior to &epéer 2008, a gradual slowdown of the economy
was observed, while for exporters, the declinermmgh dynamics was stronger than for enterprises
functioning exclusively on the national market, ethiwas related to the strong PLN, lowering the
profitability of export sales, and to the slowdownthe economies of our foreign trade partners.
Companies offering their products exclusively ie tountry felt the problems with a delay and on a
lower scale.

On the basis of table 2c, it can be noted thatexporters comprise the most humerous group in
every section/sector. Despite the development @&ida trade, Poland remains a country with a low
relation of export to GDP, and a low level of expper capita. However, on the basis of results
presented in table 3c, it was concluded that thet memmon transfer in all sectors is migration from
the group of non-specialised exporters to the grotimon-exporters — the probabilities of such
transitions range from 14% to 31%, while the prolggibof transitions in the opposite direction are
from around 2% to 8%. Correspondingly, transitifnagn the group of specialised exporters to non-
exporters are more probable than transitions indjeosite direction, however the probability of
changing the mode of trade are considerably lowethis case. According to expectations, the
probability of creating new non-export companiesassiderably higher than the probability that a
new company will engage in any form of export stbdnclusion concerns practically all sectors and
sections. The economic crisis has made itselfifield fall of the demand for goods exported from
Poland (on the basis of data from the Central Siedil Office, the volume of export fell in 2009 by
9.3%), as a result, it was more difficult for sneaatld medium entities to undertake export activities

An important conclusion from table 1c of the Appenand 2c, is the fact that specialised export
firms appear to be endangered at a comparableasr glightly higher rate to bankruptcy than non-
export companies — for example, in the case ottmstruction section, the probability of bankruptcy
for those in specialised export amounts to as nascP6%, while in the case of non-export companies,
it is 12%. In the case of non-specialised exportirs probability of bankruptcy is usually slightly
lower than for the remaining companies. For a langgority of exporters in the population, including
manufacturing, the main source of revenue stillaieishome country sales.

On the basis of table 2d, containing the probadsliof transitioning depending on company size, it
can be concluded that in practically all sectdrs, gosition of larger companies is more stabld,itha
larger companies have a higher probability of reingj in a given category in the following period
than smaller companies. For the majority of sefdergions, large and medium companies have a
small tendency to reduce employment, that is, tiobability that a large company will transition to
the group of medium companies and that a mediusedsibmpany will transit to the group of small
enterprises are generally higher than transitinriké opposite direction. The largest differencethée
aforementioned probabilities occur in the “Condire’ section. It should be added, however, that in
the case of all companies, except the smallest, mmemges in the employment level are decidedly
less probable than the maintenance of the curmevel lof employment in the company. It is
worthwhile to have a closer look at micro-compahied/hat is interesting is that in their case, the
most likely transition is to end economic activitythis probability ranges between sectors from 72%
(“Agriculture, fishing, etc.”) to 95% (“Transporstorage and communications”). It should also be
mentioned, that in the case of micro-companies ptiobability that a company will transition to the
category of small companies is higher than the gvdity of transitioning in the opposite direction,
although naturally both of these probabilities amnsiderably lower than the probability of
bankruptcy. To summarise, it can be said that tbeabilities of company’s bankruptcy in almost all
the sectors decrease with the growth in comparey-sias reaffirmed by the conclusion on the more
stable situation of larger companies. However,miost new companies were created in the category
of small entities, which is consistent with theules of Klapser (2004), conducted for Central and
Eastern European countries, stating that an entmpany is small in terms of employment.

> In the F-02 data set, only those micro-companies abserved that were previously classified as Ismal
companies and subsequently reduced employment.idhi®mund 3% of micro-companies using full accont
in Poland.
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Table 2d. Enterprise migration matrices between 2007-2008 by principal activity (six sections) and by size classin %

[ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 'Dearth

Agriculture, forestry, hunting and fishery I

- micro (1) | 148% 11,88%  000%  000% 000% 099% 000% 0,000% 000% 000% 000% 000% 0,00% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000%' 7228%
- small (2) 3,72%  85,88% 0,59% 0,00% 0,00% 0,42% 0,00% 0,00% 0,00% 0,34% 0,17% 0,00% 0,00% 0,68% 0,00% 0,00% 0,00% 0,08% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%: 8,11%
- medium (3) 0,00%  10,05%  82,65% 0,46%  0,00% 0,91% 0,46% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,46% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,91% 0,00% 4,11%
- large (4)] o000%  400%  400% 8400% 000% 000% 000%  0,000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 000% 0,00%] 8,009
Industry !

- micro (5) 0,00% 0,00% 0,00% 0,00% 1,77% 6,36% 0,35% 0,00% 0,00% 0,00% 0,00% 0,00% 0,35% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%: 91,17%
- small (6) 0,00% 0,00% 0,00% 0,00% 1,41%  77,25% 3,73% 0,03%  0,00% 0,30% 0,01% 0,00% 0,04% 0,65% 0,03% 0,00% 0,01% 0,08% 0,00% 0,00% 0,00% 0,36% 0,01% 0,00% 16,10%
- medium (7) 0,00% 0,01% 0,03% 0,00% 0,14% 560%  83,09% 1,64%  0,00% 0,00% 0,23% 0,00% 0,00% 0,06% 0,36% 0,00% 0,00% 0,00% 0,03% 0,00% 0,00% 0,03% 0,23% 0,00%1 8,55%
- Iarge (8) 0,00% 0,00% 0,00% 0,00% 0,33% 0,16% 8,90%  87,35% 0,05% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,22% 0,00% 0,00% 0,00% 0,00% 0,00% 0,05% 0,11% 0,16%]! 2,66%
Construction |

- micro (9) 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 4,48% 5,97% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% | 89,55%
- small (10) 0,00% 0,04% 0,00% 0,00% 0,04% 0,42% 0,04% 0,00% 1,74%  78,56% 4,89% 0,04%  0,00% 0,34% 0,00% 0,00% 0,00% 0,04% 0,04% 0,00% 0,00% 0,87% 0,00% 0,00%1 12,95%
- medium (11) 0,00% 0,00% 0,00% 0,00% 0,00% 0,07% 0,40% 0,00% 0,34% 6,78%  84,28% 0,67% 0,00% 0,00% 0,13% 0,00% 0,00% 0,00% 0,07% 0,00% 0,00% 0,13% 0,40% O,OO%I 6,72%
- Iarge (12) 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,54% 0,54% 1,09% 9,78%  84,24% 0,00% 0,00% 0,00% 0,54% 0,00% 0,00% 0,00% 0,00% 0,00% 0,54% 0,54% 0,54%: 1,63%
Trade I

- micro (13) 0,00% 0,00% 0,00% 0,00% 0,00% 0,19% 0,19% 0,00% 0,00% 0,00% 0,00% 0,00% 5,21% 7,82% 0,00% 0,00%  0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00%! 86,59%
- small (14) 0,01% 0,03% 0,00% 0,00% 0,03% 0,37% 0,03% 0,00% 0,00% 0,17% 0,01% 0,00 1,76%  81,03% 2,60% 0,00% 0,02% 0,05% 0,00% 0,00% 0,01% 0,31% 0,01% O,OO%I 13,57%
- medium (15) 0,00% 0,00% 0,00% 0,00% 0,00% 0,17% 0,80% 0,20% 0,00% 0,00% 0,07% 0,00% 0,33% 554%  8327% 1,60% 0,00% 0,03% 0,33% 0,00% 0,00% 0,07% 0,20% 0,03%I 7,35%
- Iarge (16) 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,93% 0,00% 0,00% 0,00% 0,23% 1,17% 0,23% 4,43%  88,34% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,23% 0,23% 4,20%
Transportation and storage and communication !

- micro (17) 0,00% 0,00% 0,00% 0,00% 0,00% 1,35% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 2,70% 0,00% 0,00%  0,00% 0,00% 0,00% 0,00%: 95,95%
- small (18) 0,00% 0,00% 0,00% 0,00% 0,00% 0,27% 0,00% 0,00% 0,07% 0,48% 0,00% 0,00% 0,00% 0,95% 0,00% 0,00% 2,79%  7451% 2,45% 0,07% 0,00% 0,55% 0,27% 0,00% 17,59%
- medium (19) 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,28% 0,00% 0,00% 0,00% 0,41% 0,00% 0,00% 0,00% 0,69% 0,00% 0,55% 579%  81,24% 2,07% 0,00% 0,14% 0,14% 0,00%1 8,69%
- Iarge (20) 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,45% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,45% 0,90% 0,00% 180% 9369%  0,00% 0,00% 0,00% 0,90%]! 1,80%
Other sernice activities :

- micro (21) 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 5,54% 5,77% 0,23% 0,00% | 88,45%
- small (22) 0,00% 0,02% 0,00% 0,00% 0,00% 0,28% 0,02% 0,02% 0,02% 0,26% 0,00% 0,00% 0,02% 0,32% 0,02% 0,00% 0,00% 0,04% 0,00% 0,00 231%  80,75% 2,81% 0,00% 1 13,11%
- medium (23) 0,00% 0,00% 0,04% 0,00% 0,00% 0,04% 0,47% 0,04% 0,00% 0,00% 0,08% 0,00% 0,00% 0,04% 0,13% 0,00% 0,00% 0,00% 0,08% 0,00% 0,13% 4,71%  86,82% 1,95% ! 5,47%
clarge _ (24)] ooow_ 000% _ 000% _000%_ 000% _000%_ _000% _ 035% 000% _ 000% _ 000% _000%_000% _000%_ 000% _ 000% 000% _ 000% _000% _000% 000% _ 052% _ 69% _8i9‘1’/°_: _ _226%
Birth 0,31% 0,85% 0,07% 0,00%  2,47% 15,61% 4,01% 0,44%79%, 10,86% 1,31% 0,03% 4,77% 25,47% 2,10% 0,15% 99,7 5,31% 0,82% 0,06%  5,26% 14,87% 2,28% 0,38%

Source: Own calculations
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Table 2e. Enterprise migration matrices between 2007-2008 by principal activity (six sections) and by form of ownership in %

[ 1 2 3 4 5 6 7 8 9 10 11 12 ! Death
Agriculture, forestry, hunting and fishery
- public sector (1)|92,11% 088% 0,88% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,88% 0,00%, 5,26%
- private sector (2)| 0,07% 8586% 0,000 0,57% 0,00% 0,42% 0,00% 0,64% 0,00 0,07% 0,00% 0,07%: 12,31%
Industry X
- public sector (3)] 0,00% 0,00% 89,00 3,72% 0,08% 0,00% 0,00 0,08% 0,00% 0,00% 1,49% 0,00% 5,62%
- private sector (4)| 0,00% 0,02% 0,05% 8557% 0,01% 0,25% 0,00% 0,56% 0,00% 0,06% 0,00% 0,22%; 13,27%
Construction !
- public sector (5)| 0,00% 0,00% 0,72% 0,00% 84,78% 3,62% 0,00% 0,00% 0,00% 0,00% 2,17% 0,00%, 8,70%
- private sector (6)] 0,00% 0,02% 0,00% 0,46% 0,02% 8559% 0,00% 0,28% 0,00% 0,07% 0,00% 0,72%: 12,83%
Trade
- public sector (7)| 0,00% 0,00 2,38% 0,79% 0,00% 0,00% 80,95% 3,97% 0,00 0,00% 0,79% 0,00%: 11,11%
- private sector (8)| 0,00% 0,03% 0,000 0,57% 0,00% 0,15% 0,01% 84,06% 0,00% 0,13% 0,00% 0,31%; 14,74%
Transportation and storage and communicg I
- public sector (9)| 0,00% 0,00% 0,000 0,00% 0,00% 0,00% 0,33% 0,00% 91,80% 2,62% 0,66% 0,00%, 4,59%
- private sector (10)| 0,00% 0,00% 0,00% 0,37% 0,00% 0,50% 0,00% 0,87% 0,00% 80,11% 0,00% 0,64% 17,51%
Other sernice activities :
- public sector (11)| 0,00% 0,00% 1,28% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 90,56%  1,19% 1 6,97%
spivatesestor | __________ (12)] 0,00% _003% _0,00% _0,24%_0,00%_ 0,22% 0,00% 0:30% _0,00% 0,05% 005% _84,00% 1511%
Birth 0,03% 1,19% 0,50% 22,03% 0,14% 13,85% 0,04% 32,44% 0,11% 6,88% 0,80% 21,98%

Source: Own calculations
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According to the Polish Confederation of Privatefiogers Lewiatan, the principal barriers for the
development of small and medium enterprises in mblinclude capital limitations and an
unnecessarily difficult access to external soundfefinancing. High interest rates on loans as asll
provisions and bank fees, required securities dswlthe level of the formalisation of bank process,
cause that many economic entities finance growttusively from their own capital. According to a
research by the Polish Agency for Enterprise Dguekent, 70% of small and medium enterprises
financed themselves exclusively from their own ®Ind2008, and 9.8% had obligations at a level not
exceeding 10% of the value of their assets.

In the context of the ownership form of enterprisitssis commonly considered that private
enterprises are characterised by higher effectsgme a market economy, than public enterprises.
This is accompanied by the belief that it is tharge in the form of ownership during the ownership
restructuring process that allows for the activataf factors leading to the growth of enterprise
effectiveness.

Public-sector enterprises are frequently charasdrby low work efficiency and profitability, high
cost level indicators and incur financial loosescréasing the effectiveness of the enterprise
operations is considered as the main goal in psiatdn.

On the basis of the transition matrix, segregatabming to the form of ownership, presented in
tables 1e of the Appendix and 2e it can be condullat migrations between sectors mainly concern
private companies; the exception are migrationthénpublic sectors between the remaining services,
industry and construction. The majority of govermtewned firms is active in the industrial sector
and other services. On the basis of Chyczewski 70 the years 2006-2007, the industrial
production of the public sector practically did mbiange, despite an economic boom. In accordance
with expectations, the public sector turned oubéomore stable — the probability of bankruptcy of
public companies in almost all sectors, is considigrlower than that of private companies, and the
probability that a newly created company will béleiis very close to 0 in all sectors. To conclude
is worthwhile to note that for all sections/sectdtging 2008, a slightly higher transitions of gabl
companies to the private sector was observed, cauga the years 2006-2007, the strongest was in
industry, construction and trade (the probabilitysach transitions in the these sectors is aro®ay 4
Despite a livening in 2008, privatisation processee still slower, compared to plans and
expectations. Additionally, the sudden breakdownhenworld financial markets, in the second half of
2008, contributed to a considerable worsening efdbnditions for carrying on privatisation, and in
consequence, delays or temporary postponementstafrcprivatisation process¥s.

One of the effects of the financial crisis is a sidarable limitation of access to financing
investments through potential strategic invest@sterprises and financial institutions financing
growth with the help of short-term loans have fouth@mselves in particularly unfavourable
circumstances — its refinancing is frequently nosgible, and the only reason to get out of this
situation is a sudden limit of investments andegfiently deep and quick restructuring.

5.2. Demogr aphic evolution of Polish enter prises between 2007-2008

On the basis of table 3, it has been observed kibareen 2007 and 2008, the net enterprise
population grew by 10.4%, however 13.7% active canmgs went bankrupt. New enterprises
comprised approx. 24% of the population from 20P@ércent wise, the highest number of new
companies were created in the “Construction” se@6r4%); around 2.2% transitioned to this group
from other sections, and 1.6% of it emigrated. mbeber of construction companies is on the rise,
which is related to the continuing rate of econogriowth and the demand for housing. At the same
time, demand for construction services is strermgttleby the inflow of financial means from
European Union structural funds, which are panttgmnded for construction investments. 12.7% of
enterprises engaged in the construction businedgigated between 2007 and 2008. The only sector,
in which a decline in the number of enterprisesuoexl between 2007 and 2008 is the “Agriculture,
fishing, etc.” sector. The most dynamic sectors “&@ucation” and “Financial agency services” —
these sectors have a relatively high percentagenestly formed companies (50% and 45%,

16 5zewc-Rogalské2004)
7 Ministry of Treasury (2009), ,The assessment efthurse of privatisation of state-owned assef{8”
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respectively); also, a relatively high number aofmig bankrupted in both of these sectors (26% and
22%, respectively).

On average, the percentage of new enterprises dafingm 9% to 36% of the 2007 enterprise
population, however the percentage of enterprisigsating to a given section varied from 0.4% to
3.2% of the population in 2007. Between 10% to 16fwall active enterprises fell out of the
population between 2008 and 2007, and from 0.222% enterprises migrated to other sections.

Table 3. Demogr aphic evolution of enter prises between 2007-2008
a) Changes 2007-2008

Kind of activity 2007 Birth Migrate-in Migrate-out  Death 2008
%?\Sgr:g:rL;/Iture, forestry, hunting and | 1528 142 10 27 180 1473
Industry (2)| 16508 2609 156 191 2098 16984
Construction (3)| 4447 1619 96 71 565 5526
Trade (4)| 14498 3761 151 176 2133 16101
Transporta'u_on and storage and ©)| 2488 809 35 55 396 2881
communication
Other sernice activities: 8696 2639 185 113 1224 10183
- Hotels and restaurants (6)| 844 269 12 11 181 933
- Financial intermediation 7| 309 139 10 7 69 382
- Real estate, renting & business (8)| 5347 1731 130 62 678 6468
- Education 9)| 202 101 2 4 54 247
- Health and social work (10)| 1057 205 4 2 145 1119
- Other community, socialand )y ga7 [ 194 27 27 97 1034
personal service activities
Total 48165 | 11579 - - 6596 53148
b) Percentages 2007
Kind of activity 2007 Birth Migrate-in Migrate-out Death 2008
Qgg;‘;}t“re' forestry, huntingand .}, 1 16604 | 929%  0,65% 177%  11,78%  96,40%
Industry (2)| 100% | 15,80% 0,94% 1,16% 12,71% 102,88%
Construction (3)| 100% | 36,41% 2,16% 1,60% 12,71% 124,26%
Trade (4)| 100% | 25,94% 1,04% 1,21% 14,71% 111,06%
Transportation and storage and 5| 10005 | 325206  1,41% 2,21% 15,92%  115,80%
communication
Other sernice activities: 100% | 30,35% 2,13% 1,30% 14,08% 117,10%
- Hotels and restaurants (6)| 100% | 31,87% 1,42% 1,30% 21,45% |110,55%
- Financial intermediation (7)| 100% | 44,98%  3,24% 2,27% 22,33% |123,62%
- Real estate, renting & business (8)| 100% | 32,37%  2,43% 1,16% 12,68% |120,97%
- Education (9)| 100% | 50,00%  0,99% 1,98% 26,73% |122,28%
- Health and social work (10)| 100% | 19,39% 0,38% 0,19% 13,72% | 105,87%
- Other community, socialand . 1\| 10004 | 20,70% 2,88%  2.88%  10,35% |110,35%
personal service activities
Total 100% | 24,04% - - 13,69% | 110,35%

Source: Own calculations

To conclude this part, it worthwhile to refer tagh 1, where changes in the number of enterprises
in different sectors have been presented in a wider span (2004-2008). Every sector is obviously
characterised by its own dynamics, it should beedohowever, that a sudden growth of new
enterprises occurred in 2008 in all sectors (with éxception of agriculture). This phenomenon is
mainly visible in the sectors of construction, spart and remaining services. The essential theng i
that during the study period, practically in alttas, the percent of new enterprises is higher tha
percent of enterprises company creation is theednigtmount of funding planned on the basis of
structural funds for 2007-2013, in comparison tonds available during 2004-2006. Their
beneficiaries are predominately small and mediutarprises.

The agricultural sector should once again be censdlan exception, which, during the majority
of the study period, the percent of bankrupt emigep exceeded the percentage of newly created ones
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The year 2004 was exceptional in this regard, iickvipractically all sectors had the percentage of
bankrupt enterprises exceed that of new entitiesssummary, it is worthwhile to add that the
percentage of enterprises migrating between seidoc®nsiderably lower, for all sections of the
economy, than the percentage of new or bankruptpentiges.

Figure 1. Demographic evolution of enter prises between 2004-2008 (in per centageslast year)
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Association of Entrepreneurs and Employers repaggssts that Polish entrepreneurs operate in
difficult conditions — mainly in the area of taxlgtions. Despite a reduction of CIT tax rates (from
2004 to 19%) and PIT (from 2010 to 18% and 32%g), Rolish tax system is still characterised by a
high level of arduousness for the taxpayers. Adogrtb the World Bank reporoing Businessin
2006, businessmen had to devote an annual 175 fayutise tax authorities, however, in 2010, this
number was as high as 395 hours.

5.3. Forecasting demogr aphic change: an I n-sample and out-sample test

Long-term forecasting is accomplished by meansefaverage transition probability matrix for
2003-2008 and the starting schedule. On this biasigas possible to conduct a forecast of the
guantities in the following years. The forecasutissare comparable to the distribution observdae T
forecast assumed that the number of new enterpissenstant from year to year (different

assumptions can be used for short-term forecaB&s)ed on the average matX , this number
amounts to 7,408 enterprises. The results of thecé&sts, the number of companies, separated
according to sector, trade type, company size anmtewship type have been presented in tables 4a and
table 2a-2c of the Appendix. It is worth notingttiige forecasts exhibit lo@x posterrors.

Table 4a. Forecast of the number of enterprises by principal activity for 2004-2010

Kind of activity 2004 2005 2006 2007 2008 2009 2010
Agriculture, forestry, hunting and 1) 1709 1644 1587 1537 1494 1456 1423
fishery (-0,059)  (-0,059) (-0,020) (-0,006) (-0,014)  (0,p21
- : 229 234 239 243 246 249 252
Miting and quarrying )]

(-0,038) (-0,080) (-0,057) (-0,046) (0,015)  (0,090)

14799 15136 15437 15704 15942 | 16154 16342

Manufacturing G| (00s1) (0014) (0022 (0023 (001€) (Pl

918 927 936 945 953 ! 962 970

Electricity, gasand water supply | (0013) (0038 (0023 (0025 (00058 (@O

Construction 5 4419 4605 4766 4904 5023 5126 5215
©) (-0,137)  (-0,149) (-0,149) (-0,103)  (0,091) (0,104)

14739 15010 15244 15445 15618 | 15767 15896

Trade ®)| (0069) (0042) (0063 (0065 (0.030)  (0.003)
727 791 844 888 924 : 953 978

Hotels and restaurants ) (-0,045)  (-0,038) (-0,036) (-0,052)  (0,010)  (0,049)
Transportation and storage and ®) 2217 2382 2522 2641 2741 | 2827 2899

communication (-0,095)  (-0,085) (-0,091) (-0,061)  (0,048)  (0,044)
. - I 315 326 335 341 347 351 354

Financial intermediation O (0132) (0097 (0138 (0.105) (0,093)  (0,260)
. . 5210 5480 5715 5920 6099 @ 6254 6388

Real estate, renting and business 0| (0072) (0083) (0095 (0107) (0,057 (0,043)
Education (| 6L 187 206 221 232 | 240 247

(-0,141)  (-0,038) (-0,037) (-0,095)  (0,060)  (0,100)
Health and social work (12) 938 996 1047 1092 1132 © 1167 1199

(-0,054)  (0,003) (-0,032) (-0,033) (0,01Z) (0,092)

Other community, social (13) 936 959 979 997 1013 | 1028 1040
and personal service activities (-0,070)  (-0,055) (-0,074) (-0,064) (0,020)  (0,045)

Death 5834 6046 6229 6386 6522 ' 6639 6740
& (0,139)  (-0,168) (-0,079) (-0,202)  (0,011)  (0,053)

Source: Own calculations
The ex post forecast errors are given in parenghese

The authors, Coppens and Verduyn (2009) have ceoedidccomparison of forecasts obtained on
the basis of Markov Chains with those obtained itk help of the method of average entry and
average eliminations. The latter method does riat taigration between sectors into account and is
based on only calculating the average probabildfesntry and elimination of the company in a given
category, and then multiplying that by the ovemalimber of new companies or the number of
companies in a given category in a prior periodpfigms and Verduyn reached a better forecast using
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Markov Chains, taking migration among states intcoant. They have obtained similar results
comparing both mean-square errors as well as awexhgolute and average relative forecast errors.
Besides comparing these two forecasting methodatitieors had a difficulty in drawing any further
conclusions regarding their precision, since thedast was for the same period as the data used to
generate the forecasts.

When it comes to forecasting future periods, it rbayan interesting solution to construct two
transition matrices: one based on data from a @asfchigh economic growth and the other from a
period of low economic growth, and using one or tiker matrix, depending on expectations
regarding future years. This method is particulatfective in preparing short-term forecasts. For
long-term forecasts or when there is a lack ofrate@ectations of the future, it is worthwhile toild
transition matrices on data from the period, inchhithe economic situation underwent considerable
change or was far from extreme.

5.4. Analysis of the average lifetimes and ages

Summing the elements of a row in the fundamentatim&, we can answer the question, how
many years (on average) will an enterprise fromivargsector survive on the market. However,
utilising the fundamental matriRF (for a chain, in which the absorbing state is‘tRhew” state), we
obtain the average age of existing enterprises givan sector. After summing the lifetime and
average age, we obtain the average total lifetifmthen enterprise on the market. Calculation results
are shown on graphs 2-10 and, as to be discussaddia, they are highly similar to the results
obtained on the basis of the transition matrix.

Figure 2. Averageremaining lifetime and age by principal activity (six sections)
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Figure 4. Averageremaining lifetime and age by principal activity (six sections) in per centages
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In general, the least “survivable” companies carctmasidered those in the “Transport” section,
then from “Construction”, “Remaining services” afitirade”. The enterprises that hold onto the
market the longest are those dealing with agricelttishing and forestry, and industrial. The agera
age for the entire set is 6.1 years, whereas tbemge expected further lifetime is 7.2 years (saply
2). On the basis of graph 3, it can be concluded s part of the industrial sector, the “Eledlyic
gas and hydro production and supply” section standghe most positively in terms of average age
and average further lifetime — the values for &estion are around 2.5 times higher than for the
remaining branches of industry. When it comes ®“fRemaining services” sector, the “Remaining
service activity” and “Healthcare” sections stand the most positively, whereas the sectors wiéh th
shortest average age and average lifetime are ddn¢ and “Financial agency services”. In the case
of the highlighted sections of the “Remaining seegl’ sector, the differences in lifetime, measuned
years, are considerably smaller than what tookeplat¢he case of branches of the industrial setitor.
is worthwhile to mention that the average closeness«tinction of a sector in the economy amounts
to 46% (see graph 4). The highest value of thigcatdr is characteristic of the “Agriculture, fisig
etc.” sector, however this amount only slightly exds the average value for the whole economy.

Figure5. Averageremaining lifetime and age by principal activity (six sections) and by export volume
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Specification: 1- non-exporter; 2 — exporter noresglized; 3 - exporter specialized

On the basis of graph 5, it is worthwhile to ndtattin all the aforementioned sectors and sections,
the highest average age belongs to non-speciaégedrters. What is interesting is that in the
“Industry” sector, the survival times in non-spdisied and specialised exporter groups are prabtical
equal. In general, the longest survival time befotognon-specialised exporters from the “Agricudiur
fishing, etc.” sector, the shortest to non-exparter the “Transport, storage and communications”
sector. When it comes to the closeness to extimatidicators, according to the trade type (seehgrap
6), it can be noted that, for the majority of sestdhese indicators do not differ much from the
average of the whole economy. In this respect, riwst notable are non-exporters from the
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“Agriculture, fishing, etc.” sector (the closendssextinction indicator amounts to ca. 57%), and
exporters from the “Remaining services” sector @loseness to extinction indicator is equal fomthe
at 38%).

Figure 6. Average remaining lifetime and age by principal activity (six sections) and by export volume (in
per centages)
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Graph 7 shows the average age and the lifetimeetivaccording to ownership structure, however
graph 8 presents closeness to extinction indicatiss according to this distribution. On the badis
these graphs, it can be concluded that public-sectmpanies have a considerably longer average age
and lifetime than their private-sector counterpdttshould be noted, however, that the advantdge o
public entities is much more visible in the casetls former indicator, while differences in the
average survival times between the public and tig&ctors are considerably smaller. The highest
average age belongs to public enterprises in theuimyral sector, and also transport. On the other
hand, it is public companies that have the highesaeness to extinction indicators, which considigrab
exceed 50% in all the sectors. In the case of fgigampanies, the closeness to extinction indisator
are usually less than 50% - an exception are griggticultural companies for which the indicator
amounted to 57%.

Figure 7. Averageremaining lifetime and age by principal activity (six sections) and by form of owner ship
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Figure 8. Average remaining lifetime and age by principal activity (six sections) and by form of owner ship
(in per centages)
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The last two graphs show the average age, avertajené and the closeness to extinction
indicators segregated by companies size. It is éasybserve the dependency that the larger the
company, the longer the average age and averagemiif. The greatest differences in these values
between companies of different sizes occur in fgritulture, fishing, etc.” sector. When it comes t
closeness to extinction indicators, the decidedijést value of this indicator occurs in the gradp
micro-companies. What's interesting, the lowestrage of this indicator in the whole economy
occurs in small companies, then in medium, and dmén in large ones — the differences are not
significant, though. To conclude, it is worthwhitemention that also in a cross section by the tfpe
business activity, the differences in the valueghefcloseness to extinction indicator between smal
medium and large companies are usually small -exbeption is agriculture in which large companies
have around a 15 percentage point higher closeaesdinction indicator than mid-sized entities and
around a 12 percentage points higher than smatliiesnt

Figure 9. Averageremaining lifetime and age by principal activity (six sections) and by classsize
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Figure 10. Average remaining lifetime and age by principal activity (six sections) and by class size (in
per centages)
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Conclusions

The present study has attempted to apply the Magitmins mathematical theory to analyse the
demographic evolution of Polish enterprises inyibars 2003-2009. Other methods of studying these
problems in empirical literature include the caddidn of descriptive statistics for the levels of
entry/exit of enterprises, binary variable modeid the analysis of survival. None of these methods
accounts for migration between branches of the @oyn The methodology based on Markov Chains
takes into account changes in business activityf, aa a consequence, gives a fuller picture of the
demographic evolution of the enterprise population.

The study took advantage of the data of the Cef@talistical Office, form F-02 — statistical
financial reports. The definitions of states hawer assumed in accordance with international
methods described by Eurostat/OECD (2007).

Research on enterprise demographics can be antanpaoeference point for economists who
evaluate the mechanisms of monetary policy trarsons Monetary shocks, aside from real, lead to
two kinds of adjustments in the enterprise sedibese can be adjustments of a quantitative nature,
where the change of the aggregate product is attedf change in the number of companies, or
adjustments of a qualitative nature, where the gbam the aggregate product takes place as a dsult
changes to production costs and the productivityoofipanies already active on the market.

In striving to ensure a stable growth of the natloeconomy, the attention of those governing
should not only be focused on macroeconomic indisabut also on institutional and legal solutions
that shape the background in which economic estitiperate. Its state (the level and quality of
regulations occurring in the market) directly tlates into the ease of establishing and managing
business activity. Demographic research of entsgpriprovides a picture of the weak elasticity of
Polish companies in the changing economic conditidiine migration level between sectors is low
and limited to only several sectors, while the expe lifetime of a company is relatively short (on
average, Polish companies live more than twicehag sis, e.g. Belgian companies, as studied by the
National Bank of Belgiuff). Poland remains a country of a high level of tatjon in economic life.
This is indicated by reports from the World B&hiDoing Business 20)1as well as théroduct

'8 Coppens i Verduyn (2009)

9 Our country received the worst evaluation in tbkofving categories: obtaining construction pernfikt§4th
place; 32 procedures are required, their realisati@es 311 days), paying taxes (121st place; gteats, 325
hours, total tax rate: 42,3% of income) and stgrbosiness activity (113th place; 6 procedures]&83).
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Market RegulationindexX®, prepared by the OECD. The reports acknowledgehtble barriers to
starting new enterprises and inertia in the econamhated to making entry and exit difficult for
enterprises in the national market.

The results of demographic research can also bgfuhelo future businessmen in making
decisions on starting a business. The charactéineobusiness conducted by the company (form of
ownership, sector, number of employees, trade thps)an important influence on the changes of
making it on the market (abstracting from the ficiaheffectiveness of companies active in particula
sectors). Generally, the least “survivable” compargan be regarded the ones from the “Transport”
section, then from “Construction”, “Remaining sees” and “Trade”. Enterprises surviving the
longest in the market are those dealing in aguiceltfishing and forestry and industrial companies.
The average closeness to extinction indicator émdbonomy amounts to 46%. All the highlighted
sectors and sections, the highest average agegselomon-specialised exporters. Public companies
have a considerably higher average age and lifettiaie private companies. The larger the company,
the higher the average age, as well as the avéfeiyae.

Summing up, the Markov Chain methodology can haweda use in studying the evolution of the
structure and size of the enterprise set. Most itapdly, it provides the possibility of analysinget
former characteristic by acknowledging enterprisigration between different kinds of business
activity. It has already been empirically proveattmigrations of this type are of prime importante
shaping domestic product. In a similar way, the benof enterprises, the number of employees, or
Gross Value Added can be studied. Forecasts usmgransition matrix produce better results than
methods that do not account for migration. On thsidof a proper fundamental matrix, the average
lifetime and the average age of a company fronvargcategory can also be calculated, which may be
used as a basis for other conclusions, concerniigonly the economy as a whole, but also its
individual building blocks.
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Appendix

Table 1a. Enterprise migrations between 2007-2008 by principal activity (six sections), table DO

Kind of activity 1 2 3 4 5 6 , Death , Total
Agriculture, forestry, hunting and fishery 1) 1321 9 6 9 1 2 180 | 1528
Industry (2 3 14219 40 87 9 52 2098 | 16508
Construction 3) 1 21 3811 12 3 34 565 | 4447
Trade 4 4 86 22 12189 18 46 2133 |+ 14498
Transportation and storage and communication 5) 0 8 11 20 2037 16 396 | 2488
Other sernice activities __ __________________®)__2 ______ R M _____ 23 . 4 ____ 7394 1224 1 8696 _
Birth T 2 "7 2609 " 1610° "7 3761 ___ 809~ 263) ____0____1i5[9
Total 1473 16 984 5526 16 101 2881 10 183 6 596

Source: Own calculations

Table 1b. Enterprise migrations between 2007-2008 by principal activity (13 sections), table DY

Kind of activity 1 2 3 4 5 6 7 8 9 10 11 12 13 i Death 1 Total
Agriculture, forestry, hunting and fishery (11321 0 8 1 6 9 1 1 0 1 0 0 0, 180, 1528
Industry: : :

- Miting and quarrying 2] o 201 2 0 2 0 0 0 0 0 0 0 0O + 27 1 232

- Manufacturing @) 3 3 13140 2 33 87 8 0 2 29 1 0 3 , 2043 , 15354

- Electricity, gas and water supply @ o 0 0 871 5 0 1 0 0 2 0 0 15, 28 | 922
Construction ®)| 1 0 20 1 3811 12 3 1 1 31 0 0 1. 5651 4447
Trade ©)| 4 0 83 3 22 12189 18 3 3 39 0 1 0, 2133 1449
Transportation and storage and communication (7)| O 0 8 0 11 20 2037 1 0 11 0 0 4 ; 396 ; 2 488
Other sernice activities: I I

- Hotels and restaurants 8] 0 0 0 0 0 6 0 652 2 2 0 1 0 , 181 , 844

- Financial intermediation 9] O 0 2 0 1 2 0 0 233 2 0 0 0 : 69 : 309

- Real estate, renting and business (20)] 1 1 15 1 14 13 4 4 2 4607 1 2 4 , 678 | 5347

- Education anf o 0 0 0 0 1 0 0 0 3 14 0 0 | 54 | 202

- Heath and social work (22)] O 0 0 0 0 0 0 1 0 1 0 910 0 : 145 : 1057

§oinencommunit;Sociallandipersanal @) 1 1 o 122 2 1 0o 1 0 9 0 0 83' 97 ' 937
_sewvice activitles Ll o e e e L
Birth _ o _____L 142 _ 44 _ 2507 _58__1619 3761 809 26839 1731 101 205 194, _ O _ 11579
Total 1473 250 15785949 5526 161012881 933 382 6468 247 11191034, 6596 |

Source: Own calculations
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Table 1c. Enterprise migrations between 2007-2008 by principal activity (6 sections) and by export volume, table DY

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1 Death : Total
Agriculture, forestry, hunting | |
and fishery I I
- non-exporter (1) 1128 31 1 6 0 0 5 0 0 6 0 0 1 0 0 0 0 a 162! 134
- exporter non-specialized 2| 30 8 7 0 2 0 0 0 o0 2 0 0 0 0 O 1 0 q 8 | 137
- exporter specialized 3] 4 3 30 1 0 0 0 0 1 0 1 0 0 0 0 0 0 i 101 51
Industry | |
- non-exporter 4| o 0 0 5519 682 135 31 0 1 36 4 0 8 0 0 35 2 0 1245, 7698
- exporter non-specialized ®)] 1 2 0 843 4286 187 3 5 0 11 28 4 0 0 0 6 6 0! 535 ! 5917
- exporter specialized ®] o 0O 0 179 255 2133 O 0 o0 1 0 3 0 0o 1 0 0 3 318, 2893
Construction I I
- non-exporter Ml 1 0 0 14 2 0 3321 67 22 7 0 1 3 0 0 27 1 0, 512 | 3978
- exporter non-specialized @] o 0 0 1 2 0 104 194 5 1 2 0 0 0 0 2 4 0, 17 332
- exporter specialized 9@ o 0 0 0 0 2 13 13 72 0 1 0 0 0 0 0 0 01 36 1 137
Trade : :
- non-exporter a0)( 3 0 0 40 6 1 18 1 0 8604 521 22 10 1 1 37 1 0 1823 11089
- exporter non-specialized @ayf o 1 0 4 27 2 1 2 0 663 2131 23 1 2 0 3 5 0! 266 ! 3131
- exporter specialized (12)| o o o0 1 0 5 0 0 0 23 38 164 0 12 0 0O 0, 44 , 218
Transportation and storage anfd I I
communication | |
- non-exporter a3)] o 0 0 5 1 0 11 0 0 14 0 0 1174 96 45 13 0 01 293 1 1652
- exporter non-specialized (14)] © 0 0 0 1 0 0 0 0 1 4 0 114 314 33 2 0 0 : 51 : 520
- exporter specialized as)[ o 0 0 0 1 0 0 0 0 0 0 1 47 25 189 0 1 0 , 52 316
Other sernice activities ! !
- non-exporter (a6)| 2 0 0 21 1 1 13 1 0 17 0 0 3 0 0 6318 165 23 : 1108 : 7673
- exporter non-specialized @an| o 0 0 1 6 0 0 1 0 1 4 0 0 0 0 163 467 16 . 78 . 737
 exporter specialized _ _ _ _ o __o o _o_ __1___ 1 __2 _o0 _o__0_ __O0 __1 0 _ 0 _1 23 24 195 38 ' 286
L O 123 10 _ 9 _ 1830 _473] 306 1538_ _46 _ 35_ 3217 __466__ 78 _ 647 __8A0__2373 _ 161 10§ __ 0 _ _ 1157
Total 1292 134 47 8465 5746 2773 5060 330 136 12604 3200 29008 2 521 352 9003 837 343 659a

Source: Own calculations
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Table 1d. Enterprise migrations between 2007-2008 by principal activity (six sections) and by size class, table DY

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 ,Death, Tota
Agriculture, forestry, hunting and fishery 1 1
- micro (1) 12 0 0 O 1 0 0 0 0 0 0 0 0 0 0O O 0 0O 0 O 0 0 D 78 101
- small 2144 1006 7 0 O 5 0 0 0 4 2 0 0 8 0 0 0 1 0 0 0 0 0 h 913 1183
- medium @] 0 22 181 1 O 2 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2 b 9 219
- large @lo 1 1 21 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0O 0 O 0 0 v 2 2p
Industry 1 1
- micro B)| 0 0 0 0 5 18 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 D] 258 283
- small ®)| 0 0 0 0 105 5744 277 2 0 22 1 0 3 48 2 0 1 6 0 O 27 1 0 : 1197: 7434
- medium ™10 1 2 0 10 38 5772 114 O 0 16 0 0 4 25 0 0 0 2 0 2 16 0, 594, 6947
- large @10 0 0O 0 6 3 164 1609 1 0 0 0 0 0 0 4 0 0 0 0 0 1 2 ] 49 1842
Construction 1 1
- micro 91 0 0 0O 0 O 0 0 0 6 8 0 0 0 0 0 0 0 0 0 0 0 0 0 a 120 134
- small (10)| O 1 0O 0 1 11 1 0 46 2074 129 1 0 9 0 0 0 1 1 0 0 23 0 o' 342' 2649
- medium 1| o 0 0O 0 O 1 6 0 5 101 1255 10 O 0 2 0O O 0 1 0 O 2 6 O: 10¢ 1449
- large (12)| O 0 0O 0 O 0 0 1 1 2 18 155 O 0 0 1 0 0 0 0 0 1 1 5 31 184
Trade 1 1
- micro (13)| o 0 0O 0 O 1 1 0 0 0 0 028 42 0 0 O 0 0O 0 0O 0 0 0! 465" 537
- small (14)| 1 3 o 0 3 39 3 0 0 18 1 0O 18 8539 274 O 2 5 0 0 1 33 1 0 : 1430: 1053
- medium (15)| O 0 0O 0 O 5 24 6 0 0 2 0O 10 166 2493 48 O 1 10 O 0 2 6 1, 220, 299
- large (16)| O 0 0O 0 O 0 0 4 0 0 0 15 1 19 379 O 0 0 0 0 0 1 1, 181 429
Transportation and storage and 1 1
communication ! !
- micro a7y o 0 0O 0 O 1 0 0 0 0 0 0 0 0 0 (0] 2 0 0 0 0 0 0 : 71 : 74
- small (18)| o 0 0O 0 O 4 0 0 1 7 0 0 C 14 0 0 41 1093 36 1 O 8 4 0, 258, 1467
- medium (19)| O 0 0O 0 O 0 2 0 0 0 3 0 0 0 5 (4 42 589 15 O 1 1 01 631 725
- large (20)| O 0 0O 0 O 0 1 0 0 0 0 0 0 0 0 2 0 4 208 O 0 0 21 4 1 222
Other sernice activities ! !
- micro (21)| O 0 0O 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 25 1 0 : 383 : 433
- small (22)| O 1 0O O 0 15 1 1 1 14 0 0 1 17 1 0 0 2 0 0 123 4304 150 O , 699 , 5330
- medium (23)| o 0 1 0 O 1 1 1 0 0 2 0 1 3 0 o0 0 2 (3 111 2048 46 129 | 2359
Zlarge o _____ @9|o_o o0 o0 o0o_0__0__2_0_0_0_0 0 _0 _0 0 0_0_ O __0__3 4 516 13 I 574
Birth _ |- 36_ 98 _ 8__0 2861808_464 _ 51 _207 1257 152_ 3 552 2949 243 _ 17 _92_ 615 95_ 7_ 604722 264_ 44, _ _ [ 1i57S
Total 96 1155 200 416 8048 6729 1791 268 3507 1581 170 785 11799 3067 450 142 1768 740 231 760 6265 2544 614, 6596 ,

Source: Own calculations
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Table 1le. Enterprise migrations between 2007-2008 by principal activity (six sections) and by form of owner ship, table DO

1 2 3 4 5 6 7 8 9 10 11 12 1 Death 1 Total
Agriculture, forestry, hunting and fishery : :
- public sector (1| 105 1 1 0 0 0 0 0 0 0 1 01 6 1 114
- private sector @2 1 1214 O 8 0 6 0 9 0 1 0 1 : 174 : 1414
Industry I I
- public sector 3) o0 0 1076 45 1 0 0 1 0 0 18 0, 68 , 1209
- private sector @l o 3 7 13086 1 38 0 86 0 9 0 34 1+ 2029 : 15293
Construction : :
- public sector B)) o 0 1 0 117 5 0 0 0 0 3 01 12 138
- private sector ®)| o 1 0 20 1 368 0 12 0 3 0 31 , 553 | 4309
Trade I I
- public sector M| o 0 3 1 0 0 102 5 0 0 1 0 : 14 : 126
- private sector ®| o 4 0 82 0 22 1 12080 O 18 0 45 1+ 2119 1+ 14371
Transportation and storage and communication | |
- public sector 9| o 0 0 0 0 0 1 0 280 8 2 0 14 305
- private sector (10)] O 0 0 8 0 11 0 19 0 1748 0 14 : 382 : 2182
Other sernice activities I I
- public sector (11 o 0 14 0 0 0 0 0 0 0 988 13 : 76 : 1091
pwateseclor ______________________ (2 0 _2_ _0__18 _ 0 17 _0__23__0__4__4 63841 1148 1 7600
Birth _____TTITTIIIIIIIIIIIIIIIITN 477136 " TseT 7550 1B 1603 | 53756 _13_ 796 93_ 2p45___| 11578
Total 110 1363 1160 15819 136 5390 109 1592B3 2587 1110 9067 6595 !

Source: Own calculations
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Table 2a. Forecast of the number of enterprises by principal activity (six sections) and by export volume

for 2004-2010

2004 2005 2006 2007 2008 : 2009 2010
Agriculture, forestry, hunting and fishery :
- non-exporter 1533 1459 1397 1345 1302 ' 1266 1234
P (0,071)  (:0,066) (-0,026)(-0,004) (-0,008)! (0,038)
T 138 143 145 146 145 ' 144 142
- exporter non-specialized (0,050)  (0,015) (0,045) (-0,063)-0,082)' (-0,177)
T 38 43 46 48 49 1 50 50
- exporter specialized (0034) (-0,094) (:0,063) (0,063) (-0,044} (0,022)
Industry I
7876 7941 8020 8104 8189 ' 8270 8346
- hon-exporter (-0,044)  (-0,032) (-0,057)(-0,053) (0,033): (-0,023)
. 5395 5604 5776 5921 6045 ' 6153 6248
- exporter non-specialized (0,002)  (0,005) (0,010) (-0,001(-0,052)' (-0,015)
T 2648 2713 2775 2831 2883 ' 2930 2973
- exporter specialized (0,044)  (-0,003) (0,017) (0,021) (-0,040(0,046)
Construction |
3974 4145 4291 4416 4523 ' 4615 4694
- hon-exporter (0149) (:0,156) (-:0,161)(:0,110) (0,106), (0.111)
T 318 328 339 350 359 ! 368 375
- exporter non-specialized (-0,034)  (-0,080) (-0,044)(-0,053) (-0,088)} (-0,156)
T 127 131 135 138 141 ' 143 145
- exporter specialized (-0,057)  (-:0,104) (-0,080)(-0,009) (-0,036)" (0,334)
Trade |
11690 11758 11851 11953 12053 ' 12149 12236
- hon-exporter (0,075)  (-0,041) (-0.069)(-0,078) (0,044)1 (-0,017)
e 2773 2955 3088 3186 3262 ' 3322 3369
- exporter non-specialized (-0,036)  (-0,039) (-0,035)(-0,018) (-0,019), (0,068)
i 254 268 279 287 294 1 299 303
- exporter specialized (0,071)  (-0,044) (:0,037)(-0,034) (0,011)' (0,039)
Transportation and storage and communication I
1435 1593 1713 1805 1878 | 1936 1984
- hon-exporter (-0,077)  (-0,058) (-0,099)(-0,093) (0,065): (-0,011)
T 458 483 507 529 548 ' 566 581
- exporter non-specialized (0,017)  (-0,099) (-0,037)(-0,017) (-0,052)) (0,040)
T 329 310 303 303 307 ' 311 316
- exporter specialized (-0,449)  (-0,244) (:0,144) (0,040) (0,129) (0,311)
Other sernice activities I
7398 7780 8111 8397 8645 | 8861 9047
- hon-exporter (:0,063) (-0,055) (0.074)(-0.094) (0,040)1 (0,023)
. 674 711 747 779 807 ' 832 853
- exporter non-specialized (0,099) (-0,084) (-0,100)(-0,057) (0,036), (0,136)
T 210 242 265 281 294 ' 303 310
- exporter specialized (0256) (-0,367) (-0,182) (0,016) (0,144)' (0,505)

Source: Own calculations

The ex post forecast errors are given in parenghese
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Table 2b . Forecast of the number of enterprises by principal activity (six sections) and by size classfor

2004-2010
2004 2005 2006 2007 2008 1 2009 2010

Agriculture, forestry, hunting and fishery :

- small 1306 1266 1230 1198 1169 ' 1144 1122
(-0,039)  (-0,024) (-0,018) (-0,012) (-0,012)0,025)

- medium 216 214 212 209 207 ' 205 202
(-0,005)  (-0,029) (0,010) (0,043) (-0,035{-0,051)

- large 31 28 26 24 2 ' 20 19
(-0,032)  (-0,009) (0,006) (0,051) (0,00¥) (0,286)

Industry I

- small 7311 7520 7693 7836 7956 , 8058 8144
(-0,045)  (-0,018) (-0,033) (-0,054) (0,011) (0,064)

- medium 6525 6627 6730 6833 6933 , 7030 7122
(-0,004)  (-0,004) (0,000) (0,016) (-0,030§-0,043)

- large 1657 1697 1735 1773 1809 | 1844 1878
(-0,015)  (-0,030) (-0,005) (0,038) (-0,010§-0,110)

Construction !

- smal 2665 2781 2877 2957 3024 1 3081 3130
(-0,163) (-0,172) (-0,187) (-0,120) (0,138) (0,182)

- medium 1358 1424 1488 1549 1606 ' 1659 1708
(-0,080)  (-0,102) (-0,071) (-0,040) (-0,015}-0,001)

- large 156 162 168 174 181 ! 187 1%
(-0,078)  (-0,001) (0,050) (0,052) (-0,064}-0,147)

Trade !

- small 10907 11049 11176 11289 11390 ,11480 11561
(-0,065)  (-0,037) (-0,059) (-0,071) (0,03%) (0,035)

- medium 2706 2820 2924 3018 3104 , 3182 3253
(-0,036)  (-0,047) (-0,055) (-0,008) (-0,012)0,004)

- large 321 356 389 422 453 | 482 511
(-0,029)  (-0,068) (-0,047) (0,017) (-0,006)0,129)

Transportation and storage and communication !

- small 1284 1404 1498 1574 1634 1 1682 1721
(-0,127)  (-0,098) (-0,095) (-0,073) (0,076) (0,099)

- medium 617 651 685 719 751 , 782 811
(-0,017)  (-0,049) (-0,057) (0,008) (-0,015)0,036)

- large 209 215 221 228 235 | 242 249
(-0,026)  (-0,035) (-0,025) (-0,027) (-0,015}-0,080)

Other sernice activities !

- small 5109 5382 5613 5809 5978 , 6122 6246
(-0,065)  (-0,059) (-0,075) (-0,090) (0,046) (0,118)

- medium 2170 2267 2363 2457 2548 , 2636 2720
(-0,039)  (-0,051) (-0,047) (-0,042) (-0,000)0,024)

- large 453 495 537 576 615 , 652 689
(-0,0387)  (-0,072) (-0,082) (-0,004) (-0,002§-0,019)

Source: Own calculations

The ex post forecast errors are given in parenthese
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Table 2c. Forecast of the number of enterprises by principal activity (six sections) and by form of

owner ship for 2004-2010

2004 2005 2006 2008 1 2009 2010
Agriculture, forestry, hunting and fishery :
. 127 122 118 111 + 107 104
- public sector (0,012) (-0027) (0,007) (:0,002) (-0,0C6)0,012)
. 1582 1521 1468 1383 ' 1348 1318
- private sector (0,064) (-0,061) (:0,021) (-0,005) (-0,014]0,024)
Industry ,
- public sector (—]6‘,1051506 (—](-):,3074296 (-102,(?3606) (-0,0162) (—](-):!-(?076): (%,1011%1) 1063
. 14503 14942 15329 15671 15972: 16237 16471
- private sector (-0,0327 (:0,0149 (-0,0232) (-0,0247) (-0,009)i (-0,009)
Construction :
. 203 182 163 136 ' 126 117
- public sector (0,032) (-0,049) (:0,027) (-0,075) (0,001) (-0,p74
. 1
A My
Trade :
- public sector (-%,237) (-%)?g’ss) (%%30) (-0,03:7(}3)-236) %
1
e R
Transportation and storage and communication !
. 373 350 329 293 : 277 263
- public sector (-0,047) (-0,073)  (-0,041) (0,001) (0,085)
. 1854 2044 2201 2438 | 2526 2599
- private sector (0,110) (-0,093)  (-0,102) (0,057) (0,046)
Other sernice activities |
. 1111 1114 1116 1119 : 1119 1118
- public sector (0,004) (-0,003) (-0,023) (-0,007J0,008)
. 7177 7623 8002 8597 : 8830 9027
- private sector (-0,083) (-0,074) (-0,087) (0,051) (0,070)

Source: Own calculations

The ex post forecast errors are given in parenghese
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