
 

Privatization and market liquidity in Croatia and 

Serbia 

 

Goran Zafirov1 

 

 
1 School of Business, Stockholm University 

gz@fek.su.se 

Abstract. In 2006 and 2007 Croatia has privatized two of its 

largest companies by selling part of it to a large number of its 

citizens, while Serbia has in 2010 and 2011 distributed part of 

two of its largest companies to its citizens. Listing of these 

companies onto the stock exchange should lead to increased 

diversification opportunities for investors, lowering of risk, and 

thus to the improvement of liquidity in the stock market. Our 

results show that this effect is largely missing. The spreads have 

in certain cases narrowed following these privatizations, but 

have not affected most of the stocks in our sample. 
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1. Introduction 

During the previous several decades transition economies (former Communist 

states) as well as developing economies have undergone a process of privatization and 

development of financial markets. Goals for privatization of companies can be many, 

and one of them thus is the formation and development of financial markets (Boycko 

et al, 1994; Jones et al, 1999; Megginson & Netter, 2001; Bortolotti et al, 2007; 

Dewenter & Malatesta, 1997; Jones et al, 1999; Bekaert & Harvey, 2003). Bortolotti 

et al (2007) reviewing previous studies state that through a listing the privatization 

initial public offerings (PIPOs) may give rise to a positive externality and jumpstart 

an economy’s stock market. This occurs with the widening of diversification 

opportunities present in the market for investors (Bekaert & Harvey, 2003). 

Bortolotti et al (2007) study the effect of share issue privatisation (SIP) on market 

liquidity for 19 OECD countries in the period 1985-2002. They find that market 

liquidity has improved following an SIP. Their results also indicate that the 

performance of the stock in the previous six months has an effect on the liquidity of 



 

the market. They focus on the established stock markets which gives us room here to 

test the effect of SIP on two emerging and highly illiquid markets. 

Croatia has privatized and subsequently listed two companies on its Zagreb stock 

exchange (INA in December 2006 and HT in October 2007). To date, Serbia has also 

privatized two of the largest companies in the economy and listed them on the 

exchange (NIS in August 2010 and Belgrade Airport in February 2011), while several 

more are awaiting the same process. Have the privatizations of these companies 

improved the stock markets in the respective countries? Has liquidity improved in 

these markets following these privatizations? 

We study the effect that privatization and subsequent listing of these companies 

had on the liquidity of these markets. Liquidity inherently is a complex concept in the 

financial markets as it often may give information on some other aspect of the 

development of the market. The interest in the above stated research question also 

resides in the fact that these markets are highly illiquid. 

Privatizations studied here have implied that the ownership structure of the 

companies is broadened by providing a large part of the population with the 

possibility of owning some part of the company. This may lead to increased 

awareness of the stock market in the population and may lead to spillover of 

broadening ownership structures to other listed companies. This may lead to the 

presence of more uninformed traders. More uninformed investors will decrease the 

problem of adverse selection for institutional investors and thus they are also able to 

reduce the risk of their investments, and subsequently the costs of trading. Cost of 

trading in this respect is reflected in the bid-ask spread of any given share. Thus 

lowering the adverse selection component of the spread, the spread will then (other 

things constant) narrow, and the market will be more liquid. 

As Lesmond (2005) shows high transaction costs may outweigh the information 

signal for a potential investor, thus he elects not to trade, which in turn may result in 

observed zero return. This then does not give a potential investor the sufficient 

diversification opportunities. The market will then be illiquid if the potential investor 

does not have a timely opportunity to invest into or out of the positions he wants. 

We examine the above research question using individual stocks listed on the 

Zagreb (Croatia) and Belgrade (Serbia) stock exchanges. We try to answer the 

research question using the smaller event window – 3 months before and after the 

event – as well as using the entire sample period of January 2005 to July 2011 to 

study the development of market liquidity in these two markets. 

In the event period we study simply what happened with the liquidity of each 

company after the listing of the related company
1
, while using the entire sample 

period we also control for other factors that may influence the level of liquidity in the 

market other than the effect expected in this study. 

Our results of the event study show that some significant results can be found. The 

privatization of INA has significantly improved the spread ratio, while the 

privatization of HT has not had the same effect. In Serbia the privatization of NIS has 

improved the non-benchmark spreads (absolute and relative spread), while it has not 

improved the benchmarked spread ratio. Privatization of AERO has on the other hand 

                                                           
1 Related here implies that we study the effect privatization of INA and HT only the Croatian 

stocks, while the privatization of NIS and Belgrade Airport on the Serbian stocks 



 

lead to the improvement of the spread ratio but has not impacted the non-

benchmarked results. 

In the regression model we see significant results for certain stocks. These have not 

been widespread enough for a conclusion that the effect of privatization on market 

liquidity actually exists. At times even the coefficients are significant and positive, 

which means that the liquidity (spread) has deteriorated following these 

privatizations. 

One fact observed in the data is that the turnover has significantly increased 

following these privatizations, and thus we may note that the result of the 

privatizations may have been portfolio rebalancing, and may not lead to lowering of 

risk of investing and thus the spreads may not have reacted positively enough to the 

privatizations. 

Previous studies that have dealt with the development of markets after privatization 

have rarely studied the effect that it had on market liquidity. Another contribution of 

the study is that this is the first study to study the effects on market liquidity of mass 

privatization. Bortolotti et al (2007) study the effect on market liquidity, but they do 

not use emerging markets, individual stocks nor do they use intra-day information, as 

they only study price impact on a daily level of the market index. Thus this study tries 

to fill this gap in the literature. 

Another contribution is the policy effect of the results. Since the execution of the 

privatization was different in Croatia (sold shares) and Serbia (distributed free shares) 

we may also see if a difference in the results leads to policy effects for future 

governments examining the issue of privatization. Finally since four more SOEs are 

awaiting privatization in Serbia the results of this study may also shed light for them 

how liquidity may change following these privatizations. 

Next section of the paper details the literature. Concluding Section 2 are the details 

of the privatizations and companies involved in Croatia and Serbia. We present the 

methodology of the study as well as the liquidity measures studied in Section 3, while 

the data used and the stock selection process is described in Section 4. We finally 

present the results of the study and the conclusions that the study makes in Sections 5 

and 6. 

2. Literature Review 

2.1. Privatization Theory 

Many different reasons for privatization have been put forth. These include the 

political reasons of government trying to increase voter support for privatization and 

improve the chances of being re-elected by tying the interest of the population to the 

interest of the incumbent government (Boycko et al, 1994; Biais & Perotti, 2002; 

Jones et al, 1999). They look specifically at allocation of underpriced shares and 

conclude that this is a way for governments to align the interests of median-class 

voters to the interests of market-oriented governments. 



 

Also privatisation of state owned companies may also be performed in order to 

boost the funds available to the government for diverse investment projects, or 

consumption increases. 

The design of the privatization program will impact the subsequent performance 

and success of privatization in a country and the decisions required are dictated by 

politics (Boycko et al, 1994). One of the decisions in the privatization process as 

Megginson & Netter (2001) state is a pricing decision and the amount of underpricing 

and how the price should be formed. Another decision is how to allocate shares, 

whether one group should be favored to another group. Jones et al (1999) find that 

governments will consistently underprice SIP offers and will favor domestic 

investors. 

In light of the political reasoning Dewenter & Malatesta (1997) compare the 

privatization programs in eight developed and emerging markets in order to test 

whether underpricing is more severe for state privatization companies than for private 

IPOs. If there are political reasons behind privatization programs then we should see 

more underpricing for privatized companies than for private initial public offerings 

(IPOs). They conclude that even though several factors do play a role in the initial 

returns of the studied companies, in general it cannot be claimed that state IPOs are 

more underpriced than private IPOs, which is a surprising result.2 

This study focuses on the third goal of privatization highlighted by Megginson & 

Netter (2001), thus we study what effect has privatization of companies had on the 

market development. Market development here is proxied by market liquidity. 

Boycko (1994) as well as Brada (1996) in Megginson & Netter (2001) review 

several methods that governments can use to privatize SOEs. One of the highlighted 

methods is share issue privatization (SIP) in which governments sell of a part or all of 

the government’s stake in the SOE to investors in a public share offering. Megginson, 

et al (2000) in Megginson & Netter (2001) review the choice of SIP versus direct 

sales of SOEs and find that SIPs are more likely to be used when capital markets are 

less developed, possibly as a way to develop the capital markets. Jones et al (1999) 

confirm that this is the method of choice outside of former communist countries. 

Another method employed throughout the Central and Eastern European countries 

is “mass” privatization and its subset voucher privatization. In this method a 

government distributes vouchers (either free or at some nominal cost) to eligible 

citizens. These vouchers can be used to bid for stakes in the SOEs.
3
 Megginson & 

Netter (2001) write that voucher privatization is the least economically productive 

privatization method, but in most cases has been used when governments have had 

few other realistic options, as was the case for Eastern European countries. 

There are some differences between these two methods in the goals as well as 

execution in that the SIP may not involve a large part of the population, while the 

voucher privatization is performed so that as wide as possible share of the population 

obtains stakes in the company. 

                                                           
2  See Megginson & Netter (2001) for a review of other studies comparing state to private-

sector underpricing 
3 Design of voucher auctions in which the given vouchers are exchanged for shares is given in 

Boycko et al (1994, pp.261-265) 



 

2.2. Privatization and Liquidity studies 

It may be assumed that these new companies on the stock market will lead to 

increased net capital inflows into the market. This may occur if foreign investors now 

see larger diversification benefits in that specific market and decide to enter it. Henry 

(2000) states several studies that conclude that higher capital inflows will increase the 

market liquidity. Thus it may be expected that the SIPs may help improve the market 

liquidity through this channel. 

Bortolotti et al (2007) study SIPs in 19 OECD countries for the period 1985-2002. 

They do not study the emerging markets since in their view SIPs have often coincided 

with removal of restrictions for foreign investors and thus they may not be able to 

disentangle the two effects properly. In this study we do not have that problem, since 

in both countries there have been no significant changes in foreign investment 

restrictions in the several years prior to these SIP taking place, and thus we will also 

be able to judge only the effect of SIP on market liquidity. 

Bortolotti et al (2007) find that the SIP’s in the 19 OECD countries have increased 

the overall market liquidity and have also found spillover effects to the liquidity of 

non-privatised firms. As they write, this is an implication of improved risk 

diversification opportunities and risk sharing brought about by privatization. 

Previous studies on the effect of voucher privatization on market liquidity have not 

been found. 

Studied markets have underdeveloped markets. One characteristic of such markets 

are insufficient risk diversification opportunities for investors. This may lead 

investors to elect to not take part in the market. Another issue in underdeveloped 

markets is information transmission and transparency. Privatization and listing of 

these companies onto the stock exchange may help alleviate these two problems. 

Bortolotti et al (2007) state that SIPs may reduce illiquidity by improving the 

diversification opportunities present. This occurs when the stock markets are trapped 

in a low liquidity-high risk premium equilibrium. Investors may diversify only when 

many firms go public. If investors anticipate too few IPOs, they do not enter the 

market, which remains small and illiquid. Thus a privatization policy which aims to 

increase the number of IPOs of SOEs may remove this problem and create a sufficient 

gain of diversification opportunities for potential investors to enter the market. 

Jain-Chandra (2002) finds that stock market liberalisations lead to increased 

liquidity and efficiency in the emerging markets. First, liberalisation will lead to the 

presence of foreign investors, this increases the investor base in the market, and leads 

to improved liquidity. Second, the foreign investors will require improved 

transparency and disclosure rules which will improve the information reaching the 

market which in turn will increase the efficiency in the market, and help reduce the 

information asymmetry and subsequently the risk of investing in the market. 

Privatization of the studied companies may bring about the increase in 

transparency in the market if they themselves set new standards which the other will 

then follow. In Serbia NIS has received an Award from the Belgrade Stock Exchange 

in 2011 as the company with the best Investor Relations. Thus they may lead the pack 

in increasing the transparency in the market. 

In Croatia both INA and HT are cross-listed on the London Stock Exchange as 

well. Bortolotti et al (2007) state that cross-listings may enhance foreign investor’s 



 

recognition and participation in the privatized stocks. This will lower the overall risk 

borne by domestic investors. This effect is then coupled with better diversification 

opportunities in the market and in the end will lead to lower required risk premium. In 

the end the result of this is, as Bortolotti et al (2007) write, increasing the liquidity of 

private securities. 

2.3. SIPs in Croatia and Serbia 

In general in Croatia and Serbia companies have been privatized using direct asset 

sales (Brada,1996, in Megginson & Netter, 2001) where they have been sold to single 

or small group of investors. However, the companies studied here have undergone 

mass privatizations. One of the intents of using a different method in the cases of 

these companies is to broaden the ownership. A key argument for this method is that 

it distributes the wealth back to the population. 

In Croatia the choice of pricing of the vouchers was that each citizens could buy 

shares at some nominal cost different for each company and buy a certain (capped) 

amount of shares. While in this way the government received revenue from selling its 

shares in the companies, the method in essence discriminated against the lower 

income part of the population, which may not have been able to buy shares.
4
 On the 

other hand, since the wealth was effectively distributed against a smaller part of the 

population, the citizens that have taken part, may have obtained sizable returns both 

nominally and relative to the original cost of the voucher. 

In Serbia, in contrast to Croatia, shares for these privatized companies have been 

distributed at no cost to each citizen of age willing to take part. This has led to the fact 

that the government has received no income for its stakes in the privatized companies 

and there has been no discrimination against lower income citizens. Since nearly 

entire population has taken part in the program, however, the size of the distributed 

wealth that each citizen has obtained is nearly negligible. 

In 2006 Croatia sold 15% of INA shares to the general public at underpriced value. 

These shares have then been listed on the 1st of December 2006 on the Zagreb Stock 

Exchange (ZSE). Each citizen had an opportunity to buy a maximum of 22 shares at 

1960 Croatian kuna (HRK; ~265€). According to Kračmer Čalopa et al (2008) INA 

has seen its stock price increase by 68% in the first hour of trading. During the first 

day of trading the price opened at 2100 HRK, was highest at 2500 HRK and closed at 

2170 HRK (observed in SIRCA database). The importance of the company to the 

Zagreb stock exchange is undoubted as it alone commands more than 10% of the total 

market capitalization on the exchange, as of November 2010. 

The listing of Hrvatske Telekomunikacije (HT, eng. Croatian Telecommunications) 

has occurred in October 2007, when the Croatian government has sold at underpriced 

value 25% of the shares to the citizens willing to take part in the privatization. At that 

time each citizen had an opportunity to buy a share of the company at 265 HRK 

(~36€). First day of trading was on October 9, 2007. The closing price on that day 

was 366.5 HRK, which implies a first-day return of nearly 40%. HT commands 

around 12% of entire market capitalization of the ZSE at the end of 2010. 

                                                           
4 For instance, each citizen could buy shares of INA in 2006 at 1960 HRK per share, while the 

average salary in Croatia at the time was around 4500HRK. 



 

Megginson & Netter (2001) have found similar figures for the first-day-return of 

SIPs and the market capitalization in other countries, similar to these reported figures 

for Croatia. 

The opening day’s returns while significant should also be examined nominally, to 

see the effect on each citizen taking part in the program. While the amount of 1960 

HRK for 22 shares was not directly available to each citizen, a large number of 

citizens in Croatia have loaned money in order to buy the shares. Thus a citizen which 

bought 22 shares in INA would receive around 200 HRK per share profit at the close 

of the first day if the shares were sold on the first day. Thus for 22 shares profit would 

be around 4400 HRK which is at the level of the average monthly salary in Croatia. 

Thus the possible profit to be made by each citizen is certainly not negligible. 

In Serbia a voucher privatization program has been initiated in 2010. The goal of 

the program is to privatize and subsequently distribute shares in six large SOEs. As 

part of the SIP Serbian government is distributing 15% of each of the six large utility 

and infrastructure companies among its entire population of age, i.e. each citizen is 

given a certain number of shares of each company. 

The first SOE to go through the program in Serbia was NIS (Naftna Industrija 

Srbije; oil company). On the Belgrade Stock Exchange NIS has been listed onto the 

exchange and the trading with its shares begun on the 30th August 2010. Prior to the 

listing each Serbian citizen has received five shares of the company, and current and 

former employees a larger number of shares. The first day’s closing price for the 

shares was 506 RSD (~5€). The market capitalisation of the company alone is more 

than 8% of the total market capitalisation of the exchange. 

A second SOE in Serbia has seen its listing on the Belgrade stock exchange in the 

beginning of 2011. Each citizen has received one share in the company, which was 

initially valued at 515 RSD per share. At the end of the first trading day on 7th 

February 2011, the stock price has reached 632 RSD, a one-day return of 23%. 

However, subsequently the price started reverting back and is now (October 2011) 

below the initial value of 515 RSD. The company is smaller than the other SIP 

companies in this study, since it is responsible for around 1.9% of the market 

capitalization of BELEX. 

The two cases in Serbia highlight the issue that the size of redistribution was fairly 

negligible to each citizens’ wealth. The first day’s close of NIS on the exchange was 

506 RSD. For five shares thus each citizens could obtain roughly 2500 RSD. At the 

time the average monthly salary in Serbia was around 34000 RSD. For AERO the 

first day’s closing price was 632 RSD, which is the amount each citizen could obtain 

since they obtain only one share. 

3. Method 

The methodology focuses on individual companies in these markets and examines 

the effects of the listing of the large previous SOEs on the liquidity of each of these 

stocks. The first methodology is a simple event-time study to check for the effects. 

After this we proceed to a more general model which should lead to conclusions 

looking at a longer time scale and controlling for more factors that may impact market 

liquidity. 



 

Using the individual stocks instead of a market index or aggregated data we are 

able to directly assess whether the privatization programs have led to liquidity 

spillovers, i.e. whether the companies already listed on the exchanges have seen the 

liquidity of their shares improve after the listing of the privatized companies. 

The first way to check for this effect is to see if liquidity changes in the period 

surrounding the event, i.e. the listing of the privatized companies. The event window 

is three months before and after the event, and we use also one month windows for 

robustness check of the results. We also use the entire sample period in order to see 

how the liquidity has changed over a longer time period and control for more factors. 

We calculate the average level of the liquidity ratio in the period before and in the 

period after the event. We then take the ratio of after and before, and a value lower 

than 1 (for spread) would imply improved liquidity since the liquidity ratio is lower 

after the event than before the event. We perform a simple t-test to check whether the 

ratio is significantly different from 1. 

Increased volatility in the market should, other things equal, decrease the level of 

liquidity in the market, as it signals increased risk in the market. Thus we add realized 

volatility of the individual stock. The model that we test is the following: 

                        (1) 

Where      is the liquidity ratio of stock k on day t;          
 ,      is the return for 

stock k on day t;    is the dummy variable that takes the value 1 for days after the 

event (listing of the privatized company) and 0 otherwise. The model is performed for 

each of the events separately. We also perform a joint model for each country in 

which we in a single regression test the effect of both privatizations on the liquidity. 

Thus this model is: 

                                 (2) 

The idea of using a benchmark market is to use it in order to control for exogenous 

events. The time period of the study is long enough so that exogenous events are 

bound to affect market conditions. Thus in this way we attempt to disentangle the 

effect of privatization on liquidity from other events. 

In order to be able to perform this we use a market which in many respect is 

similar to the studied Croatia and Serbia. For the benchmark market we select the 

Slovenian Ljubljana stock exchange. Slovenia is chosen since it also is a former 

Yugoslavian state, thus has had a same starting point in the previous decades. It is 

similar to Croatian and Serbian markets in size and turnover (see Table 1). Due to its 

size it may be prone to the same exogenous shocks and should give us the possibility 

to control for them. 

We measure liquidity through the relative bid-ask spread and use it as a dependent 

variable. In order to control for exogenous shocks we benchmark it to another 

market’s spread. This is done by calculating a ratio of the individual firm’s spread to 

the benchmark market’s spread for each day of the sample. Spread is usually 

considered to be a transaction cost in the market (Bortolotti et al, 2007; Hasbrouck, 

2009), and the higher the spread is for a given stock, then the higher transaction cost 

will be for the average investor, then less trading is expected to occur and the market 

will be illiquid. Thus measuring the spread may help determine what effect on 

transaction costs did the SIPs have, and how have the transaction costs in these 

markets evolved during the recent period. 



 

For each stock the measure is then aggregated into a daily figure in order to be 

usable in the calculations. Since for each minute we may not have updated 

information, we use the previous minutes spread for the next minute as well if no 

update has occurred. This series of spreads across the day is then averaged for each 

day and each stock. 

In order not to have any outlier problems we truncate spreads larger than 25% to 

25%. 

4. Data 

We use daily and intraday data for trades and the order book for two Balkan 

countries (Croatia and Serbia) as well as for Slovenia. The data obtained is from the 

SIRCA database. Since the first SIP is that of INA on 1
st
 December 2006 we will use 

data beginning with 1
st
 January 2005 and onwards. For BELEX we use a different 

starting point for the spread measure, since the intra-day data on BELEX is kept in 

SIRCA starting on 22
nd

 June 2006. The end of our studied time period is 31
st
 July 

2011. 

For Slovenia we have also an issue with the spread data. Bid and ask prices for all 

but three companies start in mid 2007. In order to be able to use Slovenia as the 

benchmark market we calculate the spreads for Slovenia based on end-of-day data. 

Table 1 below shows the summary statistics for the three markets. We can see from 

the table that the number of issues on the Belgrade stock exchange is much larger than 

on the other two markets. The reason for this is that in Serbia a large number of 

privatized companies had an obligation to list their shares on the stock exchange 

following privatization. This then in practice implies that a large number of these 

stocks are very rarely traded. Another notable fact is that Belgrade and Ljubljana 

stock exchanges are similar in size and turnover, while Zagreb and Ljubljana stock 

exchange had a similar yearly share turnover. 

Table 1 – Summary statistics for the studied markets. 

 
Zagreb Belgrade Ljubljana 

Number of issues 254 1410 70 

Market capitalization (€ bill.) 27.02 9.53 7.03 

Turnover (€ mill.) 7,90 2,02 2,07 

Yearly Turnover (2010) 6,37% 2,13% 7,01% 

mean return 0,032% -0,078% -0,018% 

mean return pre crisis 0,094% -0,038% 0,087% 

mean return crisis -0,065% -0,11% -0,10% 

standard deviation 1,58 1,88 1,31 
 

The number of shares listed and the number of stocks traded in these markets 

forces us to think about which stocks actually to use in our calculations. Information 

for each stock may not be available continuously or may not be accurate if no trading 

or quote updating has occurred in a number of trading days. Thus, we have to 



 

establish some criteria that a stock needs to satisfy in order to be included in our final 

sample. 

The criteria that we use is based on the number of trading days of each stocks. For 

each stock market we look at the period starting with one year before the first 

privatization.5 For the entire period after this start we select only the stocks that have 

at least 75% of the trading days with non-zero turnover.6 This criteria is selected in 

order to minimize the possibility of stale quotes and information. On the other hand 

we also attempt to maximize the stock sample as well, and for this reason we do not 

select a higher criteria.7 

Figure 1 shows the ratio of the Croatian/Serbian value-weighted relative spread to 

the Slovenian value-weighted relative spread. 

5. Analysis 

The results of the event time methodology are not shown here for brevity purposes. 

We simply calculate the average in the three months before a privatization and three 

months after the privatization. The ratio of after-to-before then gives us information 

of whether the spreads have decreased (ratio lower than 1) or increased (ratio greater 

than 1), and use a t-test to check whether the ratio is significantly different from 1 and 

in the basic form test the effect of the privatization on the liquidity of the market. We 

first test whether the absolute spread (nominal for the individual company only) ratio 

of after-to-before is different from 1. The t-test shows that that the absolute spread has 

not changed following the privatization of INA. Similarly the relative spread has not 

been influenced by the privatization of INA. On the other hand, the relative spread 

ratio of Croatian companies to the Slovenian market, has been influenced by the 

privatization of INA. This may show that some exogenous event has impacted the 

Slovenian market, thus increasing its spreads, while the spreads in Croatia have 

remained largely the same. Another explanation is that the privatization of INA has 

countered the exogenous events and their impact on liquidity, and in this respect 

improved the liquidity (spreads) in the Croatian market. 

For the privatization of HT a similar picture is seen for absolute and relative spread 

as for the privatization of INA. On the other hand, the privatization of HT has not 

even improved the spread ratio. 

In contrast to the Croatian privatizations, NIS privatization has brought about a 

significant decrease in the absolute and relative spread in the Serbian market, while 

the spread ratio to the Slovenian market has not been impacted by the privatization of 

NIS. An explanation for this discrepancy is that some exogenous events may have 

                                                           
5 For Croatia the period starts in 1st December 2005 as well as for Slovenia, while for Belgrade 

this period starts on 30th August 2009. 
6 CROBEX as part of its rules has set up different classes of liquidity to which each stock is 

classified, based on the percent of days traded and market depth. The first class of stocks 

entails that each stock should trade at least 75% of trading days. This may be an argument for 

selecting the above set criteria. 
7 Summary statistics for each individual stock are omitted for space requirements, and can be 

obtained from the author 



 

impacted the spreads in Serbia, while the privatization of NIS may have only a small 

impact and thus has not been significant. 

A stark contrast can be seen for the privatization of AERO. In this case the 

absolute and relative spreads have not been impacted by this privatization. On the 

other hand, a spread ratio has been highly impacted by this privatization. For all ten 

companies listed on the market the spread ratio is lower than 1. 

Table 2 shows the results from our regression in equations 1 and 2. The first two 

columns in the table show the coefficients for volatility and the privatization dummy 

of the first privatization, and in bold are given values significant at 5% significance 

level. The results show that INA has had an impact on the spread ratio in most of the 

companies in the sample. However, five of the 26 significant coefficients are positive, 

implying widening of the spreads and thus lower liquidity. Similar result is seen for 

the privatization of HT (columns 3 & 4). Finally in the joint regression (columns 5-7), 

where we together test for the impact of INA and HT on the spread ratios we observe 

that less coefficients are significant, and that more coefficients after the privatization 

of HT are now positive than before. 

Turning to the results from Serbia, we see that significant results (column 2) are 

obtained for 5 of the 10 companies, of which one is with a positive coefficient 

implying that the spread has widened following the privatization of NIS. The 

privatization of AERO has resulted in significant results for 7 of the 10 companies, 

and in all cases the coefficient is negative implying that the spread has narrowed and 

that liquidity has improved for these companies. In the joint regression significant 

results are scarce, as both privatizations have lead to only 3 each significant changes 

in the spreads, one of them with positive coefficient. 

6. Conclusion 

The markets studied here are underdeveloped and illiquid by comparison to any 

other developed market. The changes in these markets while observable are still far 

from creating a well-functioning market as characteristic for developed economies. 

Tying with the topic studied in this study Megginson & Netter (2001) state that the 

countries which emphasized asset sales or voucher privatizations (as has occurred in 

Croatia and Serbia) seem to lag behind in market development. 

The results in this study show that mass privatizations in Croatia and Serbia have 

had some significant results, but these are far from systematic enough in order to draw 

a conclusion that the privatization has improved liquidity in these markets. 

While we have found some results that confirm a significant effect of privatization 

on market liquidity, it is hard to disentangle the actual channel and process through 

which the market liquidity is affected. While we go from the assumption that 

increased diversification benefits in the market and increased presence of the 

population in the market will lead to lower risk and required return, these assumptions 

we have not been able to test directly. Thus a further study may be necessary in order 

to test for the actual channel through which liquidity is affected. 

We have observed that turnover has increased in the two markets following the 

privatizations, while spreads (liquidity) appear not to follow this development. This 

may then imply that the increased turnover may have lead to rebalancing of 



 

portfolios, thus increased turnovers, but the risk and subsequently spread and 

liquidity, may not have been affected sufficiently. 
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Table 2 – Results of the regressions for the entire sample period, controlling also for volatility of the stock. Columns 1 & 2 show the 

results for the first privatization occurring in the country. Columns 3 & 4 show the results for the second privatization occurring in the 

country. Columns 5-7 show a joint regression for both privatization in the country. In bold are given coefficients significant at 5% 

significance level. 

Croatia 

  (1) (2) (3) (4) (5) (6) (7) 

Stock Volatility INA Dummy INA Volatility HT Dummy HT Volatility INAHT Dummy INA Dummy HT 

ADGRp 0,002 -0,052 0,002 0,016 0,002 -0,153 0,123 

ADPL 0,003 -18,337 0,008 -4,842 0,003 -18,596 0,298 

ATPL 0,000 -0,314 0,001 -0,706 0,001 0,611 -1,133 

BADE 0,002 1,260 0,002 2,165 0,002 -0,626 2,594 

BLSC 0,007 -0,529 0,006 0,386 0,006 -1,757 1,608 

DDJH 0,001 0,094 0,000 0,765 0,000 0,612 0,765 

DLKV 0,002 -0,957 0,002 -0,765 0,002 -0,768 -0,232 

DOMF 0,001 -19,142 0,003 -6,786 0,001 -18,822 -0,367 

ERNT 0,006 -6,878 0,010 -3,501 0,006 -6,480 -0,465 

HDEL 0,002 -8,328 0,003 -2,293 0,002 -8,695 0,448 

HUPZ 0,003 -0,431 0,003 0,441 0,003 -1,497 1,408 

IGHZ 0,003 -1,330 0,003 -1,339 0,003 -0,528 -0,981 

INGR     0,000 -1,169       

ISTT 0,003 0,935 0,003 1,397 0,003 -0,439 1,697 

JANF 0,001 -1,891 0,001 -0,858 0,001 -2,306 0,523 

JDPL 0,002 -1,578 0,002 -1,370 0,002 -1,033 -0,666 

KNZM 0,003 -5,796 0,004 -4,663 0,003 -3,925 -2,184 

KONL 0,002 -0,248 0,002 -0,146 0,002 -0,299 0,062 

KRAS 0,006 -0,359 0,006 -0,148 0,006 -0,548 0,231 

LKPC 0,000 -1,076 0,000 -1,155 0,000 -0,242 -1,018 



 

LUKA     0,000 0,371       

PBZ 0,001 -0,938 0,001 -0,502 0,001 -1,158 0,277 

PODR 0,006 0,295 0,006 0,417 0,006 -0,101 0,488 

PTKM 0,001 -0,463 0,001 -0,234 0,001 -0,624 0,198 

RIVP 0,005 1,360 0,004 2,200 0,004 -0,477 2,533 

THNK 0,002 -1,533 0,002 -0,794 0,002 -1,835 0,373 

TISK 0,002 -1,365 0,002 -1,594 0,002 -0,138 -1,510 

TNPL 0,001 0,629 0,001 0,909 0,001 -0,184 1,038 

ULPL 0,000 -1,581 0,000 -1,465 0,000 -0,875 -0,862 

VIRO 0,001 0,098 0,001 0,034 0,001 0,108 -0,013 

ZBB 0,004 -3,302 0,004 -2,168 0,004 -3,046 -0,311 

        Serbia 

  (1) (2) (3) (4) (5) (6) (7) 

Stock Volatility NIIS Dummy NIIS Volatility AERO Dummy AERO Volatility NIISAERO Dummy NIIS Dummy AERO 

AGBN 0,005 0,072 0,005 -0,133 0,005 0,251 -0,358 

AIKB 0,002 0,193 0,002 -0,087 0,002 0,437 -0,480 

ENHL 0,003 -0,467 0,003 -0,432 0,003 -0,451 -0,032 

IMLK 0,003 -0,801 0,003 -1,414 0,003 -0,109 -1,315 

JMBN 0,000 0,388 0,000 -1,594 0,000 2,147 -3,486 

MTLC 0,005 -0,842 0,005 -1,037 0,005 -0,602 -0,481 

PRGS 0,005 2,275 0,005 2,209 0,005 2,197 0,169 

SJPT 0,000 -0,469 0,000 -0,607 0,000 -0,296 -0,339 

TIGR 0,001 -0,138 0,001 -0,563 0,001 0,213 -0,756 

VZAS 0,001 -0,510 0,001 -0,849 0,001 -0,198 -0,668 
 

 



 

 

Figure 1 – Spread ratios for BELEX (Serbia) and CROBEX (Croatia). 
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