
Nordic Journal of Surveying and Real Estate Research Volume 4, Number 1, 2007

Nordic Journal of Surveying and Real Estate Research 4:1 (2007) 45–61 
submitted on October 11, 2006 

revised  on March 24, 2007 
accepted on March 24, 2007 

The Market for Indirect Property Investments in Poland 
Wolski Rafal1 and Zaleczna Magdalena2

1 Department of Economics of Industry and Capital Market, University of Lodz, 
ul. Rewolucji 1905 r. nr 41/43, 90-214 Lodz, Poland 

rwolski@uni.lodz.pl 
2 Department of Investment and Real Estate, University of Lodz, 

ul. Rewolucji 1905 r. nr 41/43, 90-214 Lodz, Poland 
mzaleczna@uni.lodz.pl 

Abstract. The property markets in Poland are not fully mature yet, but 
their steady evolution can be observed. One sign of the development is that 
instruments allowing indirect investments in property are being created. 
The article presents the condition of the Polish commercial property 
markets in general and the possibilities of making indirect investment they 
offer. After a brief discussion of the emerging property funds, the authors 
analyse investments in the shares of development companies listed at the 
Warsaw Stock Exchange. The research results indicate that the effects of 
indirect investments in such instruments depend on the situation in the 
capital market. 

Keywords: property market, direct and indirect investment, Poland. 

1 Introduction 
Every market has to be considered as an open system exposed to a variety of 
impacts and constantly evolving. Market functioning is shaped by legal 
regulations, as well as varied economic, social and political circumstances. Its 
present condition is determined by both historical and current factors. 

Land and property have their own unique characteristics that can generate 
problems with their efficient use, exchange and development. Land and property 
have fixed location, they are heterogeneous and require substantial resources to 
acquire and develop them, and the demand for them depends on the demand for 
products and services they help generate.  

Because property as an investment instrument differs from stocks, it is 
deemed an important item in a portfolio containing a diversity of assets 
(pioneered by H. C. Friedman 1971; than among others: W. D. Fraser 1993; G. 
Brown, G. Matysiak 1999; W. B. Brueggeman, J. D. Fisher 2005). It is known 
that the investment portfolio risk can be reduced by an appropriate selection of 
assets with low or negative covariance (G. Brown 1991). It is also possible to 
diversify the specific risk (B. D. MacGregor, N. Nanthakumaran 1992; B. J. 
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Ziobrowski, A. J. Ziobrowski 1997). Property characteristics make research 
results vary; comparisons use data derived from the property market indexes that 
are burdened by considerable deficiencies (M. Hoesli, B. D. MacGregor 2000; 
R. Edelstein, D. C. Quin 2004). Notwithstanding, the results show either 
negative or low correlation between property and stocks.  

The lack of property indices in Poland prevents an in-depth comparison 
between direct and indirect investments made in the property markets. The 
authors decided to present briefly the condition of the commercial property 
markets as a background for their research in indirect investments in the Polish 
property markets.  

2 The economic environment of the commercial property markets in 
Poland 

Determinants characterising the Polish property markets are inseparably 
connected with Poland’s history, economic and political transformations, as well 
as successive changes to legal regulations controlling the markets. Modern 
property markets in Poland have gone through a long period of transition 
compelled by the need to adjust them to a market economy environment. 

Until mid 1990s economic activity was growing slowly. The macro 
economic causes were the high level of inflation that impeded a broader use of 
foreign capital, the low level of real wages and a high rate of unemployment. In 
the second part of the 90s, economic conditions seemed more advantageous as 
evidenced by the GDP growth and decreasing inflation and unemployment rates. 
The investment outlays were also growing. The slowdown appeared in 2001. 
The prospective EU membership spurred the growth again in 2003 and in the 
next years. 

The Polish economy, with the GDP growth at 5.8 % in 2006, is developing 
much faster than the Euro zone (2.7%) and above the EU-25 average (2.9%). 
Poland’s growth has largely been driven by expanding export activities, 
industrial production and investments. Employment is also gradually increasing.  
Poland has the largest working population in Central Europe and the youngest 
one in European terms. Fifty per cent of the population is under the age of 35 
years and 35% is under 25 years of age.   
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Table 1. Basic economic indicators for Poland 1990–2006. 

Year GDP dynamics (%) Level of registered 
unemployment, end 

of year (%) 

Level of inflation 
(%)

1990 –8.0 6.5 585.8 
1992 2.6 14.3 43.0 
1994 5.2 16.0 32.2 
1996 6.0 13.2 19.9 
1998 4.8 10.4 11.8 
2000 4.0 15.1 10.1 
2002 1.4 20.0 1.9 
2004 5.3 19.0 3.5 
2005 3.2 17.6 2.1 
2006 5.8 14.9 1.0 

Source: Central Statistical Office. 

The accumulated value of foreign capital 
investment in Poland, 1993-2006, USD million
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Figure 1. The accumulated value of foreign capital investment in Poland 1993–2006, 
USD million. Source: PAIZ, NBP, 29.12.06 1USD =0.76 EURO. 



48 Seasonal Change of the Bedrock Elevation at the Metsähovi Levelling Test Field

3 The market for direct property investment 

Offices on the commercial property markets 
Early 1990s were characterised by an inflow of foreign capital, mainly 
speculative, to the office space market. The lure was very high rates of return 
that in Warsaw were estimated at 20–25 %. Their high level resulted not only 
from the high investment risk in this part of Europe but also from the 
disproportion between the demand for and supply of office space. In that period, 
the stock of office space in the capital city reached 2.6 million m2, in which less 
than 10% satisfied European standards. Rents for office space paid in Warsaw in 
1993 and in 1994 were 51 USD and 25 USD per m2 for Class A and Class B, 
respectively – see table 2. 

Falling investment risk and high incomes generated by property triggered 
an inflow of speculative capital, but also attracted institutional investors to that 
market in Poland. In 1998, the first deal was concluded in Warsaw by an 
institutional investor1 that is believed to have initiated the first stage in the 
development of the institutional property market. High rents paid on office space 
captured investors’ attention. Besides, the market of modern retail and 
warehousing space started to emerge. 

Table 2. Average rents for office space in Warsaw 1993–2006; USD per m2 a month to 
2002, then EUR  per m2 a month. 

 Class A Class B 
1993 51 25 
1994 51 25 
1995 45 24 
1996 42 26 
1997 39 26 
1998 37 26 
1999 36 25 
2000 30 20 
2001 29 20 
2002 27 18 
2003 22 14 
2004 19 13 
2005 17 12 
2006 17 12 

Source: J. Muszy�ski, Rynek biurowy w Warszawie, Nieruchomo�ci 1998; Knight Frank 
– annual reports, 2.1.03 1USD =0.95 EURO.

In 2000, supply on the office space market in Warsaw was clearly in excess 
of demand, which made it the lessee’s market. The vacancy level went up to 

1 One of the prominent insurance companies purchased Wi�niowy Business Park. 
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around 16%. The majority of office space in Poland is located in Warsaw and 60 
percent of it, i.e. 1.4 million m2, is situated outside the city centre. In the recent 
years the supply has been limited – see figure 2. 

As for property, office yields have been falling over the last few years, 
standing at around 7% in 2005 and 5.75% in 2006 (figure 3). The process has 
been driven by a combination of falling bond yields, supply of suitable stock, 
perceived lower risk and higher investors’ confidence. The volume of office 
transactions in 2005 amounted to EUR 950 million (Knight Frank, Poland 
Report) and until August 2006 (the last available data) and the investment 
activity was increasing up to the level of EUR 1.04 billion (Jones Lang LaSalle 
Report). However, as the supply of attractive property in Warsaw is limited, the 
investment market is extending to include other cities, such as Gda�sk-Gdynia-
Sopot Tricity, Pozna�, Lodz, Krakow, Katowice and Wrocław.  

Figure 2. Supply of Class A office space in Warsaw 1989–2006 (thousand m2). Source: 
Knight Frank Reports. 
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Yields and vacancy rate for prime offices in 
Warsaw, 1996-2006
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Figure 3. Yields and vacancy rate for prime office space in Warsaw. Source: Knight 
Frank Reports. 

A stable growth of supply and a minor increase in the amount of unused 
space can be expected in the coming years. New office space will be constructed 
in multi-functional commercial facilities, in many cases located close to city 
centres, such as Golden Terraces and Blue City in Warsaw, Silesia City Centre 
in Katowice and Nowe Miasto in Cracow.  

At present, about 400,000 square meters of modern office space are 
available outside Warsaw. The most promising markets are Wrocław, Cracow 
and Pozna�.

The retail and industrial space market 
The retail and service space market is going through the stage of dynamic 
growth. In 2004, there were 150 such centres with an area exceeding 10,000 m2.
The largest number of shopping centres can be found in the Mazovia 
voivodeship, then in Silesia2.

In 2005, a number of big shopping centres opened in Warsaw, Krakow and 
Katowice. The total modern retail space surpasses 5.2 million m2, with Warsaw 
alone accounting for more than 1 million m2 (Ober-Haus Report). The supply of 
modern retail space is expected to expand to 1.3 million m2 by the end of 2007 
(Jones Lang LaSalle Report).  

2 ‘Supermarket news”, September 2004. 
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Yields for retail market in Warsaw, 1998-2006
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Figure 4. Retail investment in Warsaw. Source: Ober-Haus Report, Jones Lang LaSalle 
Report. 

The demand for retail space in Warsaw shopping centres continues to 
increase. Retail space per one Warsaw resident was 0.70 m2 in 2006 and keeps 
expanding. One of the biggest projects – Zlote Tarasy is estimated to increase 
the stock by 5%. Three major transactions that took place in Warsaw in 2005 
yielded around 8%, but in 2006 the yields declined – see figure 4. 

Poland accounts for about 60% of all warehouse space in the CEE region, 
concentrated in Central Poland, Poznan region and Lower and Upper Silesia 
(Ober-Haus Report). Warsaw is the leader with 1.3 million m2 and 80% share in 
the market. In previous years, the developers established “banks of land” in the 
vicinity of future motorways. The developers plan to enlarge substantially 
modern warehouse space in the nearest future (using the system build-to-suit on 
demand). In the last few years we have been able to observe a systematic drop in 
the vacancy level. 

Jones Lang LaSalle experts believe that the retail market in major Polish 
cities is maturing and, in some cases, it is “approaching temporary saturation.” 
As a result, many retail developers and investors are refocusing on Poland’s 
“second- and third-tier towns”. 

4 Indirect investments in property  
The deficiencies of property as a direct investment instrument can be partly 
bypassed by investors’ making use of the indirect investment options. The 
options provide investors with higher asset liquidity than in the first case, their 
capital does not have to be large and the assets are divisible. The pertinent 
terminology shows some variations; the UK professionals use the term “indirect 
property vehicle”, and in the USA the whole part of the market is called “public 
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property market”. Particular types of investors operating in the market of 
indirect property investments have their distinctive show characteristics.  

The basic borderline lies between investors who purchase rights to property 
(predominantly ownership interests) and those who are active in the mortgage 
debt market. Naturally, the groupings do not exclude the use of hybrid 
instruments (M. Ball, C. Lizieri, B. D. MacGregor 1998). 

The main representatives of the first category of investors are property 
companies and property trusts in the UK. In the USA, most of the Real Estate 
Investment Trusts make the same type of direct property investments that are 
called equity REITs. The mortgage debt market mainly consists of the 
Mortgage-Backed Securities issued by special purpose vehicle or other entities.  

The variety of instruments and entities enabling indirect property investments 
is enormous. Generally speaking, results of investments in property companies or 
property funds’ shares should mirror the conditions of that part of the property 
market where the organizations are active. Is should be remembered, though, that 
it is a public market so they follow the rules and movements of all shares and 
depend on the market fluctuations. The fundamental question that has to be 
answered at this point is whether the property shares behave like shares or 
property (M. Ball, C. Lizieri, B. D. MacGregor 1998). 

Investment results of property trusts and funds are closer to property 
performance, because property valuation is fundamental for the trusts’ and 
funds’ results (M. Ball, C. Lizieri, B. D. MacGregor 1998; M. Hoesli, B. D. 
MacGregor 2000).  

Property companies have been part of the property scene in the United 
Kingdom for more than a hundred years and currently they represent the 
dominant vehicle through which property is securitized in the UK (R. J. 
Barkham, Ch.Ward 1999). Property companies engage in two forms of activity: 
investment and trading (D. Fraser, 1993). Investment consists of the acquisition 
and subsequent holding of property assets, while trading involves the purchase 
of property interests for resale in the short term. The process of trading may 
involve the property companies redeveloping existing buildings but broadly, one 
can categorize property companies into investor companies (holding relatively 
stable portfolios of properties) and trading companies (holding a changing 
portfolio of properties). The majority of property companies on the UK stock 
exchange are investment companies (R. J. Barkham, Ch.Ward, 1999).  

The main advantages of investing in development companies are higher 
liquidity, potentially better-diversified portfolio containing developers’ shares, 
considerably lower transaction costs than when buying property, generally 
available information and public knowledge of the prices. The downside, 
though, is that prices are strongly correlated with the entire stock exchange (M. 
Ball, C. Lizieri, B. D. MacGregor 1998). 

The REITs are characterised by tax exemptions. Their investment decisions 
depend on the part of the property market they are involved in. There are three 
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main groups of REITs: equity, mortgage and hybrid, with high dominance of the 
equity part (more: nareit, S. H. Chan, J. Ericsson, K. Wang 2002). 

An analysis of the investment results of property companies, REITs and 
property trusts and funds in different countries shows wide dispersion of the 
correlation between indirect property investment results and stock exchange 
results – see table 3. Some of the reasons are seen in organizational and legal 
differences between the issuers of property securities. 

Table 3. Correlation between the rate of return on property companies’ shares, property 
trusts’ shares and REITs and stock exchange Jan. 1987 – Dec. 1996. 

Country Local currency USD Date of first issuance 
Austria 0.12 0.23 01.89 
Belgium 0.38 0.39 01.87 
France 0.61 0.61 01.87 
Germany 0.13 0.30 01.87 
Italy 0.64 0.69 01.87 
Netherlands 0.36 0.37 01.87 
Norway 0.43 0.38 01.87 
Spain 0.53 0.56 03.89 
Sweden 0.59 0.51 01.87 
Switzerland 0.35 0.41 01.87 
UK 0.80 0.82 01.87 
Canada 0.56 0.62 01.87 
US 0.72 0.72 01.87 
Australia 0.76 0.81 01.87 
Singapore 0.93 0.89 01.87 
Hong-Kong 0.96 0.93 01.87 
Japan 0.83 0.85 01.87 
Europe 0.82 0.77 01.87 
North America 0.71 0.70 01.87 
Far East 0.79 0.79 01.87 
World 0.85 0.84 01.87 

Source: Eicholtz, P. M. A., (1997). Property securities and common stocks, a first 
international look, Property Finance, vol. 14(1), pp. 70–74. 

Part of the last analysis shows that in most countries property securities 
generally represent a different asset class than bonds and stock; in the long run 
they seem to offer potential for further diversification of asset portfolios (P. 
Westerheide, 2006).  
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5 Indirect investment in the property markets in Poland 
The segment of indirect property investment in Poland is emerging. Mortgage 
banks3 that issue mortgage bonds have been present in Poland since 1999.
Consequently, the investors have been given the opportunity to invest in the 
property market via securities backed by pooled mortgages. But the development 
of this market is slow – only 4 banks have been established, 3 are still 
operational. The nineteen issues accomplished by mid 2005 totalled 281.82 
million EUR.  

In addition to mortgage banking, the segment of property investment funds 
(PIFs) started to expand. In 2000, the investment fund act was amended and the 
establishment of closed-end property funds was permitted. The funds are the 
only Polish funds authorised to make direct investments in property. Foreign 
property funds had been given the possibility to acquire real property in Poland 
for their portfolios before that date. Currently, more than 30 closed-end funds 
operate in Poland but only few invest in property – see tables 4A and 4B. 

Table 4A. Polish closed-end funds investing on the property market.

Closed-end funds The begin-
ning and 

end year of 
a fund 

Issuance
value 
(PLN) 

Fund’s portfolio 

Arka BZ WBK 
Fundusz Rynku 
Nieruchomo�ci FIZ 

2004–2012 340,000,000 Office market – min. 50%, retail 
market, warehouse market and 
housing market together max. 50%, 
housing market – max. 25% 

BPH FIZ Sektora 
Nieruchomo�ci

2005–2013 332,000,000 Office market – 45%, retail market – 
35%, warehouse market – 15%, 
others – 5% 

FIZ Sektora 
Nieruchomo�ci 1 
Copernicus Capital* 

2006 no 
close end 
date 

146,826,000 Shares of unlisted companies 
investing in property 

FIZ Sektora 
Nieruchomo�ci 2 
Copernicus Capital* 

2006 no 
close end 
date 

16,146,000 Shares of unlisted companies 
investing in property 

KBC Index 
Nieruchomo�ci FIZ 

2005–2009 127,000,000 Shares in the European property 
investment funds 

KBC Index 
�wiatowych 
Nieruchomo�ci FIZ 

2006–2012 356,000,000 Shares in the worldwide property 
investment funds  

Skarbiec–Rynku 
Nieruchomo�ci FIZ 

2004–2014 89,000,000 Shares in unlisted development 
companies active in the housing 
market 

Skarbiec–Rynku 
Mieszkaniowego FIZ 

2005–2009 61,380,000 Housing market 

*unlisted funds 
1 PLN=0.24 EUR 

Source: Author’s information based on funds’ data. 

3 The mortgage bond and mortgage banks act was published in 1997, but mortgage 
banks’ preparations to launch their activities took a long time. 
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Table 4B. Polish closed-end funds investing on the property market. 

Closed-end 
funds 

Issuance value 
(PLN) 

Current net 
value of fund’s 
assets (PLN) 

Value of a 
share at the 
fund outset 

(PLN) 

Current share 
price (PLN) 

Arka BZ WBK 
Fundusz Rynku 
Nieruchomo�ci
FIZ 

23 July2004 
340,000,000 

02 Jan. 2007 
423,277,809 

23 July 2004 
97.00 

29 Dec. 2006 
120.94 

BPH FIZ Sektora 
Nieruchomo�ci

03 Aug. 2005 
332,000,000 

02 Jan. 2007 
341,668,389 

03 Aug. 2005 
97.00 

29 Dec.2006 
100.24 

KBC Index 
Nieruchomo�ci
FIZ 

02 Nov. 2005 
127,000,000 

10 Jan. 2007 
175,391,278 

02 Nov. 2005 
100.00 

10 Jan. 2007 
143.80 

KBC Index 
�wiatowych 
Nieruchomo�ci
FIZ 

08 Sept. 2006 
356,000,000 

10 Jan. 2007 
384,007,905 

08 Sept.2006 
100.00 

10 Jan. 2007 
107.85 

Skarbiec–Rynku 
Nieruchomo�ci
FIZ 

11 Oct. 2004 
89,000,000 

31 Jan. 2007 
108,025,676 

11 Oct.2004 
1,000.00 

31 Jan. 2007 
1235.54 

Skarbiec–Rynku 
Mieszkaniowego 
FIZ 

27 Jan. 06 
61,380,000 

02 Jan. 2007 
69,704,477 

27 Jan. 06 
220,000.00 

31 Oct. 2006 
240 978.10 

Source: Author’s information based on funds’ data. 

Property funds pursue different strategies, it is only possible to see the 
preliminary results, because they are still building their property portfolios. For 
that reason, the authors decided to concentrate their research on the development 
companies listed at the Warsaw Stock Exchange (WSE). In Poland, property 
companies as they are understood in the UK do not exist, so it was not possible 
to use them in the investigation. 

The main advantages of investing the development companies are higher 
liquidity, potentially higher diversification of portfolios containing developers’ 
shares, considerably lower transaction costs than in the case of property, 
generally available information and public knowledge of the prices. The 
downside, though, is that prices can be strongly correlated with the entire stock 
exchange. 

6 Results of research into Polish companies operating in the property 
markets 

The unavailability of the property market index for Poland prevents direct 
comparisons of results achieved by the quoted development companies with the 
property markets. Nevertheless, we can try to identify the degree to which an 
investment in development company’s stock is able to diversify an investment 
portfolio by examining development companies operating in the same way as 
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their foreign counterparts and to determine the level of correlation between the 
companies’ risk and financial results and the entire stock exchange. 

The research sought to establish whether an investment portfolio can be 
diversified by making indirect investments in property. The research took 
advantage of data derived from the Warsaw Stock Exchange, particularly values 
of WIG index, WIG-Construction index and quotations of three companies 
comprising WIG-Construction. The monthly rates of return were calculated. The 
research period was determined by the introduction of the WIG-Construction 
index and spanned the period from 1997 to January 2007.  

By analysing types of operations pursued by the above companies, the 
authors were able to verify how much the organizations satisfied their 
development business criteria. Only three companies were accepted as having 
the strongest links with the property market, i.e. Budimex SA specialising in the 
construction of industrial structures and utilities, Echo Investment SA active in 
the land property market, residential and industrial building sectors, and Globe 
Trade Centre SA involved in residential and industrial building, as well as 
property trading and leasing. The fourth company, Dom Development, was 
omitted in the research on account of an insufficient number of its quotations. 

Because WIG-Construction index failed to meet authors’ expectations 
about the development companies’ index, they decided to create their own index 
called the developer index. Quotations of three companies were used to calculate 
its values, i.e. Budimex, Echo Investments and the GTC. Data on their 
operations and capitalization was derived from the Notoria Serwis and DM 
Millennium. Capitalization of the three selected companies (out of 260 stocks 
quoted at the end of 2005) accounted for 1.4% of capitalization of the entire 
main trading floor. 

The research aimed to analyse the beta coefficient as the systematic risk 
measure and to show an asset’s power of reaction against the entire market. The 
WIG index was taken as the measure of the market situation. The beta 
coefficient was calculated using formula (1).  

,

2

covi R
i

R

β
δ

=  (1) 

where: 
2
Rδ  – WIG variance, 

Ri,cov  – covariance between rates of return on the market portfolio and  

i – the asset. 
Two beta coefficient were calculated, one for period from 1997 till 2001 

and second for period 2002–2007. Only beta for GTC was calculated for period 
2004–2007 as far as the data were insufficient. Research by S. W. Howton and 
D. R. Peterson (1999) has shown that risk varies in time and thus the length of 
the period taken to calculate the beta coefficient can influence research 
outcomes. 
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Rates of return were calculated for individual stocks and indexes based on 
monthly data using formula (2). The calculations employed first quotations in 
month t and t-1.  

1

1

t t
i

t

K K D
R

K
−

−

− +
=  (2)

where:  

iR – monthly rate of return on stock i,

tK – stock price on the first quotation day in a given month, 

1−tK – stock price on the first quotation day of the previous month, 

D – dividend paid in month t–1. 
Regression between time series of the rates of return was analysed and the 

correlation coefficients calculated. The existence, or non-existence, of a linear 
relationship between time series of the rates of return was verified by means of  
t-Student test4.

To calculate the developer index, the formula used to calculate the WIG 
index was applied. Three companies, i.e. Budimex, Echo Investments and GTC 
were taken to design the developer index, which was determined once a month, 
for the first quotation of each company. Formula (3) is the mathematical 
representation of the developer index. 

1000
)(*)0(

)(
)(indexDeveloper ∗=

tKM

tM
t  (3) 

where: 
( )tK  – adjusting chain coefficient for session t,

( )tM – real capitalization in trading session t,

( )0M  – base capitalization in the first trading session. 

4  The application of t-Student test in order to verify statistical hypotheses about 
financial data is frequently criticised. It should be remembered, though, that the test 
advocates point to the ease of its use. Problems in applying t-Student statistics have been 
indicated by authors of many publications, such as Fama, E. F. (1965), The Behaviour of 
Stock Market Prices, Journal of Business 38, no. 1, pp. 34–105; Blume and M. E. 
(1970), Portfolio Theory: A Step Toward Its Practical Application, Journal of Business 
43, pp. 152–173; or Fama, E. F. and McBeth, J., (1973), Risk, Return and Equilibrium: 
Empirical Tests, Journal of Political Economy 81, no. 3, pp. 607–636; Martin, S. and 
Maurer, R. (1997): Diversifikationspotential und Inflationshedge-Eigenschaften 
deutscher Immobilien-aktiengesellschaften, Grundstücksmarkt und Grundstückswert 8, 
pp. 350–354. 
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Adjusting coefficient )(tK was calculated according to formula (4). 

( ) )(
)(

)()(
tK

tM

tDtM
tK ′∗+=  (4) 

where: 
)(tK – adjusting coefficient in session t,

)(tM – real capitalization in session t,

)(tD – additional capitalization in session t,

)(tK ′ – adjusting coefficient from the previous index quotation. 
According to the beta coefficient used in the analysis, rates of return on 

investments in development companies are strongly dependent on all investment 
activity on the capital market. The beta coefficient calculated for the developer 
index is deemed particularly important. Its value of 1.05 for the period of 1997–
2001 indicates that the developer index almost exactly follows the WIG index. 
In 2004 till 2007 the beta coefficient grows to 1.49. 

Table 5. Leverage ratio and beta coefficient (beta I: 1997–2001 and beta II: 2002–2007,  
2004–2007 for GTC). 

Instrument 31-12-
2003

31-12-
2004

31-12-
2005

30-09-
2006

beta I beta II 

WIG-Construction – – – – 1.02 1.09 
Developer index – – – – 1.05 1.49 
Echo Investments 0.925 1.006 0.577 0.759 1.07 1.43 
Budimex –0.508 –1.734 0.391 0.144 1.12 0.98 
GTC 0.033 –0.017 –0.265 –0.382 – 1.77 

The regression analysis revealed dependencies between all examined stocks 
and the WIG index quotations. Results presented in table 6 are validated using 
the value of the correlation coefficient. The value exceeded 0.5 for all 
instruments but GTC, for which it was 0.42. Anyway, since the correlation 
coefficient differ from 1, one can say that diversification of portfolio can take 
place with all of the examined investments. 

Likewise, F statistics confirms the existence of dependencies in all cases 
except the GTC, for which a null hypothesis about the non-dependency between 
WIG and GTC could not be rejected at significance level 0.05. The critical value 
of F statistics was 19.46, because of the lower number of observations (31 
degrees of freedom). In the other cases (119 degrees of freedom), the null 
hypothesis had to be rejected for significance level of 0.05 and the critical value 
of F statistics of 19.49, in favour of an alternative hypothesis about the existence 
of a dependency between WIG index (as variable y) and successive analysed 
stocks (as variable x). The existence of a linear dependency described by 
regression equation y = a + bx was verified using t statistics. This dependency 
was found in all cases by replacing the null hypothesis with an alternative 
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hypothesis about a non-zero value of the slope coefficient in the presented 
regression equation. The hypothesis was taken for the critical value of t statistics 
being 1.98 and at significance level of 0.05. As for the GTC, the critical value of 
t statistics at significance level 0.05 was 2.04.  

Table 6. Analysis of linear regression of the WIG index with successive instruments as 
described by equation y = a + bx. Values of t statistics are in the brackets. Star (*) 
denotes significant statistic. 

Instrument a b
2R ρ F

WIG-Construction 0.00 
(0.11) 

0.68
(17.32)* 

0.7
2

0.8
5

299.89* 

Developer index 0.00 
(0.62) 

0.25
(6.99)* 

0.2
9

0.5
4

48.87* 

Echo Investments 0.01 
(1.03) 

0.24
(6.73)* 

0.2
7

0.5
2

45.25* 

Budimex 0.01 
(1.01) 

0.35
(8.56)* 

0.3
8

0.6
2

73.20* 

GTC 0.02 
(2.96) 

0.10
(2.61)* 

0.1
8

0.4
2

6.80

7 Conclusions 
The property markets in Poland are evolving. The property has been becoming 
more attractive and popular as an investment instrument. The commercial 
markets are more mature, on different level in the cycle. The lack of property 
indices prevents an in-depth comparison between direct and indirect investment 
in the Polish property markets.  

The authors presented the framework of the commercial property markets 
in Poland and decided to concentrate their research on the indirect property 
investment of development companies listed at the Warsaw Stock Exchange 
(WSE). The research results indicate that the development companies depend on 
the situation on the capital market. However, the correlation coefficient is low 
enough in all cases to indicate the possibility of some portfolio diversification. 
Another interesting finding is that the developer index representing all 
development companies active in the market has the correlation coefficient at a 
level observed in some mature markets. It is therefore possible that the Polish 
market demonstrates the same tendency as the mature capital markets, where a 
direct investment in property offers better portfolio diversification than an 
indirect investment involving the purchase of development company’s stock on 
the capital market. 
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