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ABSTRACT 

ESSAYS ON CORPORATE FINANCE AND GOVERNANCE: EVIDENCE 

FROM PRIVATE AND PUBLIC FIRMS GLOBALLY 

Serkan Akguc 

Doctor of Philosphy 

Temple University, 2014 

Dcotoral Advisory Committee Chair: Dr. J. Jay Choi 

 

The analysis of key corporate decisions is mostly restricted to publicly listed firms 

even though privately held firms constitute a substantial part of any economy. In this 

dissertation, my goal is to enhance our understanding of some of the important decisions 

of private firms, namely: cash holdings, investment and performance using  unique and 

large cross-country samples.  

In the first chapter, I examine cash holdings of private, unlisted firms versus 

publicly traded firms in 33 European countries during 2002-2011. I find that the average 

cash-to-assets ratios are lower in the Eurozone than in non-Eurozone countries by 5.4% 

due to lower transaction demand under a single currency regime. Public firms have 

higher cash ratios than private firms. However, the difference in cash ratios between 

public and private firms is higher in the Eurozone than in non-Eurozone countries, 

reflecting that: (a) precautionary demand is higher in the Eurozone due to risks and 

pitfalls of policy coordination, and (b) economic adjustments and transfers in the 

Eurozone more directly affect publicly traded firms than private ones. Moreover, I show 

that, during the financial crisis, corporate cash ratios increased in the Eurozone, 

indicating that the increase in precautionary cash demand was greater than a decrease in 

transaction demand due to the adoption of the Euro.  
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In the second chapter, I compare the operating performance and efficiency of 

publicly and privately held firms in the UK over the period 2003-2012. I find that 

privately held firms typically perform better than publicly traded firms. This finding is 

robust in various model settings, using industry and size as well as propensity scored 

matched samples, considering alternative definitions of operating performance, 

ownership structure and taking into account the endogeneity of firm’s exchange listing 

choice. I also show that average operating profitability of public firms is even lower than 

that of private firms when both types of firms are financially constrained. Finally, I show 

that informational value of R&D is higher for private firms than it is for public firms. 

In the third chapter, I examine the relationship between time horizons and 

corporate investment, both on the firm and country levels, for private, unlisted firms and 

publicly traded firms using a unique dataset from 73 countries around the world during 

the time period of 2003-2012. I show that a longer time horizon (i.e. higher propensity to 

save and invest) on a cultural and country level also manifests itself as higher investment 

at the firm level. This is robust to using alternative proxies for the country-level time 

horizon.  Investment behavior of private firms, not public firms, follows a country-level 

horizon pattern, which is reflective of close monitoring by fewer owners and the absence 

of stock market pressures in making investment decisions. When I consider time-horizon 

at the firm-level, we find that firms with a longer time horizon invest more, and this 

effect is more pronounced for public firms than for private firms, given the former’s 

greater, easier, and cheaper access to capital in the public capital market. I also show that 

public firms invest more and are more responsive to investment opportunities than private 

firms.  
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CHAPTER 1 

CASH HOLDINGS OF PRIVATE AND PUBLIC FIRMS: EVIDENCE FROM 

EUROPE 

 

1.1. Introduction 

Amidst increasing concern over corporate liquidity, there is a burgeoning literature on 

corporate cash holdings, but most of it focuses on cash holdings of listed public firms in 

the U.S. (Opler, Pinkowitz, Stulz and Williamson, 1999; Almeida, Campello and 

Weisbach, 2004; Bates, Kahle and Stulz, 2009) or the U.K. (Ozkan and Ozkan, 2004). 

Cross-country studies to date have also limited their scope to cash holdings of public 

firms.
1
 Unlisted private firms received scant attention. Yet private firms comprise a 

dominant share of the economy. Asker, Farre-Mensa and Ljungqvist (2014) estimate that 

private firms accounted for about 69% of total U.S. private sector employment, 59% of 

total sales, and 49% of aggregate pre-tax profits in 2010. Our tabulation of the European 

data for all firms other than in finance and utilities from Standard & Poor’s Capital IQ 

indicates that private firms comprise 91% of all firms in numbers, 41% of total corporate 

assets, 45% of total sales, and 38% of after-tax corporate profits in 33 European countries 

in 2010.
2
  

                                                 
1
 See, for instance, Dittmar, Mahrt-Smith and Servaes (2003), Ferreira and Vilela (2004), Pinkowitz, Stulz 

and Williamson (2006, 2013), Kalcheva and Lins (2007), and Iskandar-Datta and Jia (2012). Pinkowitz et 

al. (2012) has a section on the aggregate cash balances of U.S. private firms using the aggregate Federal 

Reserve flow of funds data but does not include firm-level results.  

 
2
 A recent stream of literature examines a variety of corporate issues for public versus private firms in the 

U.S. or U.K.: the CEO pay for U.S. firms for 1999-2011 (Gao, Lemmon and Li, 2013b), CEO turnover for 

U.S. firms for 2001-2008 (Gao, Harford and Li, 2013c), investments of U.S. firms for 2001-2011 (Asker, 

Farre Mensa and Ljungqvist, 2013), merger waves by U.S. firms for 1972-2004 (Maksimovic, Phillips and 

Yang, 2013), capital structure of U.K. firms for 1993-2003 (Brav, 2009), dividend behavior of U.K. firms 
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Europe is globally integrated with a common economic system, yet its economic, 

institutional and legal systems are quite heterogeneous. Policy coordination issues in the 

Eurozone and European Union (EU), coupled with the use of a common currency in the 

Eurozone, may influence precautionary and transaction demand for money as well as the 

agency cost of cash in a unique way. Moreover, publicly traded firms are expected to be 

affected more directly than privately held firms since economic adjustments within the 

Eurozone, such as asset price changes and financial transfers, operate through the market. 

Taking advantage of this distinctive environment in the EU and Euro-zone, we examine 

corporate cash holding behaviors in public and private firms in 33 European countries 

and offer new insights. To our knowledge, our paper is the first large-scale multi-country 

study that examines cash holdings of publicly and privately held companies. By using 

data from Capital IQ for 33 European countries for ten years from 2002 to 2011, we 

estimate cash balance models for private and public firms with an addition of country-

level governance variables and with consideration of the effects of the EU, the Euro, and 

the European financial crisis.  

We find that corporate cash ratios are lower in the Eurozone than in non-

Eurozone countries by 5.4% in univariate analysis. This is due to the lower transaction 

demand for cash stemming from the adoption of a single currency in the Eurozone. 

Public firms have higher cash ratios than private firms. However, the difference in cash 

ratios between public and private firms is higher in the Eurozone than in non-Eurozone 

countries. This reflects a combination of two factors. First, the precautionary cash 

                                                                                                                                                 
for 1993-2002 (Michaely and Roberts, 2011), the effect of public firm presence on investments of U.S. 

private firms for 2001-2010 (Badertscher, Shroff and White, 2013), and the cash balance of U.S. firms 

(Gao, Harford and Li, 2013a; Farre-Mensa, 2014). 
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demand is higher in the Eurozone due to the risk and pitfalls of policy coordination – the 

alignment of major macroeconomic indicators for monetary union and the difficulty of 

conducting national economic adjustments without exchange rate changes. Second, 

economic adjustments in the Eurozone often operate through the market (e.g., interest 

rates, financial transfers, asset prices) and influence publicly listed firms more directly 

than private firms. That is, the extent to which public firms have higher cash ratios than 

private firms is greater in the Eurozone than in non-Eurozone countries. 

We further show the multivariate result of cash ratios of Eurozone firms 

increasing significantly while the cash ratios in non-Eurozone countries show little 

changes or even a slight decrease during the European financial crisis. This is attributable 

to an increase in precautionary cash demand due to Eurozone policy risk, as well as the 

great global recession, in general. This interpretation is consistent with the finding (e.g., 

Bodt, Lopez and Schwienbacher, 2013) that the introduction of the Euro led to an 

increase in the systemic risk of banks in the Eurozone, which in turn led to an increase in  

the precautionary demand for cash in that region.  

We also consider a subsample of firms that underwent a transition from private to 

public through an IPO or from public to private by delisting. We find that the cash ratios 

of public firms in the IPO subsample increased by 2.4% after the IPO, although the 

difference is not statistically significant in the delisting subsample. Since firms raise cash 

during an IPO, the higher post-IPO cash holdings are not unexpected. On the other hand, 

the delisting could be a sign of financial distress as well as going-private transactions. 

This explains the delisting result that shows an insignificant difference in cash ratios 

regardless of whether a firm is private (after delisting) or public (before delisting).  
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To address the concern over the endogeneity of being a public versus private firm, 

we use a two-stage instrumental variable method, where the instruments include the 

number of years since a country applied for EU membership, the industry fraction of total 

sales by public firms, a dummy indicating whether a country is one of the original 11 

core members of the Eurozone, as well as predetermined firm variables. The result that 

public firms have higher cash ratios than private firms actually holds even stronger in this 

case. A separate two-stage analysis based on the Heckman self-selection bias test adds to 

the robustness of the result.  

To consider the effects of country-level governance, we examine the level of 

investor protection in our sample countries using the measures based on La Porta, Lopez-

de-Silanes, Shleifer and Vishny (1998), as well as Djankov, La Porta, Lopez-de-Silanes 

and Shleifer (2008). We find that firms in countries with poor investor protection have 

higher cash ratios, and the basic result that public firms have higher cash ratios than 

private firms holds after controlling for investor protection as well as sovereign credit 

risk and financial market development.  

Our basic results are consistent with those from U.S. firms (i.e., Gao, Harford and 

Li, 2013a; Farre-Mensa, 2014) in that public firms on average have higher cash ratios 

than private firms in Europe. However, the differential cash ratios between public and 

private firms are substantial: for instance, 4-5.2% for Europe in our univariate analysis 

compared to 8-11% for U.S. firms in existing work. The different cash ratios in Europe 

versus the U.S. reflect the effects of heterogeneous legal, ownership, governance, and 
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other country-level factors, which we address.
3
 However, the primary factor is the 

difference in currency regime (e.g., the Euro) and international institution (e.g., EU) on 

which we are focused in this paper. 

The rest of the paper proceeds as follows. In section II, we briefly review the 

literature on cash holdings and develop our hypotheses. In section III, we describe our 

sample construction and provide summary statistics. We discuss main empirical results in 

Section IV, and further empirical analysis in Section V. In Section VI we conclude.  

 

1.2. Literature and Empirical Hypotheses 

We discuss the literature on cash holdings of public firms and develop hypotheses 

concerning the cash holdings of private versus public firms, incorporating the effects of 

monetary and economic union in Europe as well as other institutional issues.  

 

1.2.1. Existing Work on Cash Holdings of Public Firms 

Outside the perfect market world of Miller and Modigliani (1958), the case for 

corporate demand for cash depends, among other things, on the value of financial 

flexibility that cash balances help bring out, as well as how the firm is owned and 

operated. According to a survey of Chief Financial Officers (CFOs) by Graham and 

Harvey (2001), financial flexibility is at the top of the issues that influence corporate 

                                                 
3
 In Europe (with the possible exception of the U.K.), listed public firms do not have as much of a dispersed 

ownership structure as they do in the U.S. Barca and Becht (2001), for example, show that in Austria, 

Belgium, Germany, and Italy, a single blockholder or a linked group of investors hold more than 50% of 

voting stocks in about 50% of the listed non-financial firms. The percentage was 43.5% in the Netherlands, 

34.5% in Spain, 34.9% in Sweden, and 20% in France. This suggests that the ownership-related agency 

problems of European public firms may be smaller than those of U.S. public firms. Since the agency 

problems provide one reason for public firms having higher cash ratios than private firms, it follows that 

the difference in cash ratios between public and private firms is smaller in Europe than in the U.S. given the 

higher precautionary demand for cash by private firms relative to public firms in both regions. We will 

explore the implications of these later. 
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finance decisions. Denis (2011) provides an overview of the literature on financial 

flexibility and cash holdings. The implication for the present work is that public and 

private firms may have different cash ratios because they have different degrees of 

financial flexibility – private firms generally face more financial frictions than do public 

firms (Saunders and Steffen, 2011).  

With uncertainty in the firm’s cash flow or sales growth, the firm’s cash holdings 

depend on the availability of internal precautionary funds as well as the firm’s ability to 

obtain external funds. Thus a firm with current or anticipated financial constraints will 

hold more cash now to minimize a likely adverse effect in the future (Almeida, Campello 

and Weisbach, 2004; Faulkender and Wang, 2006). Firms also hold cash in response to 

unexpected as well as expected changes in the firm’s cash flows or growth opportunities 

(Opler, Pinkowitz, Stulz and Williamson, 1999; Bates, Kahle and Stulz, 2009). Ang and 

Smedema (2011) document that even financially unconstrained firms are more likely to 

build cash balances if they anticipate a future economic recession. In a related study, 

Duchin, Ozbas and Sensoy (2010) argue that an excess cash reserve is useful, especially 

during a financial crisis, when investments might otherwise not easily be funded. 

Almeida et al. (2004) find that the cash flow sensitivity of cash is greater for financially 

constrained firms than for unconstrained firms. Sufi (2009) finds that constrained firms 

that do not have access to a line of credit are more likely to save cash out of cash flows. 

Similarly, Acharya, Almeida and Campello (2007) show that if future cash flows and 

investment opportunities are not highly correlated, a financially constrained firm tends to 

save cash out of its operating cash flow.  

With market frictions, a firm’s financing decisions are not separable from its 
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investment decisions, and a decision to hold cash is related to a firm’s investment and 

dividend decisions as well as its financial conditions. Kaplan and Zingales (1997) find 

that firms with less financial constraints exhibit greater investment sensitivities to cash 

flow than firms that are more financially constrained. Almeida, Campello and Weisbach 

(2011) also study the linkages between financing constraints and investments in 

situations in which firms expect costly financing. Since the availability of internal funds 

helps reduce financing constraints, there is a level of interdependence between 

investment and financing decisions, including cash management.  

In addition to the precautionary motive, another main reason for corporate cash 

holdings is agency considerations. Jensen (1986) argues that an entrenched manager 

tends to build cash reserves rather than pay them out to shareholders even when the firm 

has poor investment opportunities. However, holding large cash balances can be value-

destroying because excess cash reserves tend to increase agency problems as well as 

opportunity costs. Several papers examine corporate cash policy from the agency 

perspective (Harford, 1999; Dittmar and Mahr-Smith, 2007; and Harford, Mansi and 

Maxwell, 2008). Harford et al. (2008), in particular, find that firms with poor governance 

spend cash quicker than those with better governance. Similarly, Dittmar, Mahr-Smith 

and Servaes (2003) show that firms in countries with more agency problems tend to hold 

more cash.
4
 

Bates et al. (2009) attribute the recent increase in cash holdings by U.S. firms to 

changing firm characteristics. Subramaniam, Tang, Yue and Zhou (2011) investigate 

                                                 
4
 One additional explanation for cash holdings is taxes. Foley, Hartzell, Titman and Twite (2007) argue that 

U.S. multinational firms hold a larger amount of cash than domestic firms because international cash 

reserves can assist in reducing overall corporate taxes. 
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whether firm structure affects cash holdings and find that diversified firms have 

significantly higher cash ratios than focused firms. Denis and Sibilkov (2011) show that 

when firms have high hedging needs (i.e., when the correlation between cash flows and 

investment opportunities is low), cash holdings allow constrained firms to invest more.  

In sum, cash balance decisions of public firms depend, among other things, on the 

level and nature of market frictions and their impact on precautionary demand, as well as 

agency problems characterized by the governance and operational profile of the firm. In 

the following section, we examine whether the difference in corporate ownership 

influences cash holdings. 

 

1.2.2. Hypotheses on Cash Holdings of Private vs. Public Firms 

As discussed in the previous section, one of the principal reasons why firms hold 

cash is to provide a precautionary cushion in the event of an unexpected adverse shock. 

Since external capital is costly relative to internal funds, given market frictions, firms 

may miss out on some projects that are value-enhancing (Myers and Majluf, 1984) or 

may be forced to contract by selling assets at unfavorable prices to generate cash 

reserves. Firms, in particular, with a high cost of external financing may consider 

increasing their internal funds and cash reserves in order not to miss out on valuable 

investments (Denis and Sibilkov, 2011). Since frictions are costly for financially 

constrained firms, cash holdings are more valuable for them than for unconstrained firms 

(Faulkender and Wang, 2006; Pinkowitz, Stulz, and Williamson, 2006). Both of these 

reasons – financial frictions and precautionary demand – suggest that private firms, 

which have greater financial constraints, should have greater cash holdings relative to 
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total assets than public firms. 

Almeida et al. (2011) consider intertemporal links between financing constraints 

and investments. In their generic cash balance model with binding credit constraints, 

capital budgeting rules are biased towards a project that generates early cash flows, but 

the effects of future financial constraints are alleviated with the availability of internal 

funds. A prediction of their model is that, given the greater financial constraints, private 

firms attempt to minimize the impact of financial frictions by increasing cash holdings 

more than public firms. That is, private firms have higher cash ratios than public firms 

because of their precautionary demand for cash and eagerness not to miss out on a good 

investment project. In sum, since financial frictions and information asymmetries are 

greater for private firms than for public firms, private firms, for that reason, should have 

higher cash ratios than public firms as a precaution to address the effect of unexpected 

shocks and/or not to miss out on a good investment project.  

On the other hand, private firms may have smaller agency problems hence lower 

cash ratios than public firms. Private firms have fewer shareholders and are often 

managed by owner-managers, garnering benefits of private controls and operational 

flexibility. When a firm goes public, its manager or inside owners will have to accept 

some degree of external controls, which may remove managerial and operational 

flexibility, although the firm may thereby gain easier access to capital (Pagano, Panetta 

and Zingales, 1998). Moreover, if a manager’s interests are not totally aligned with those 

of the company’s shareholders, agency problems may worsen (Jensen and Meckling, 

1976) with potentially serious consequences if the firm faces financial hardships or when 

the market is in crisis. Private firms, in contrast, are subject to a lower level of 
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shareholder monitoring or interference. According to the 2003 Federal Reserve Survey of 

Small Business Finances, private firms with 500 or fewer employees, on average, had 

only three shareholders (Mach and Wolken, 2006). Since one of the main motivations for 

staying private is to keep managerial controls and to secure operational flexibility (Brau 

and Fawcett, 2006), private firms, as a rule, have smaller agency costs than public firms.  

Asker at al. (2013) show that private firms invest a greater percentage of their 

total assets than do public firms and are more responsive to changes in investment 

opportunities than public firms in the U.S. – a phenomenon they attribute to agency 

conflict within public firms arising from the separation of ownership and management. 

Gao et al. (2013a) use agency cost to explain their finding that private firms have lower 

cash ratios than public firms in the U.S. This result is also confirmed by Farre-Mensa 

(2014), but his explanation is based on the cost of disclosure by public firms. Since 

public firms cannot be selective in releasing firm-specific information, they face a “two-

audience problem”: on the one hand, more information reduces the firm’s cost of capital 

due to reduced information asymmetry; on the other hand, information can be exploited 

by competitors. Private firms can be selective in revealing information so as to create a 

favorable image of the firm among the public without facing the cost associated with a 

universal disclosure.  

Overall, due to financial frictions, private firms may have a greater precautionary 

demand for cash (hence higher cash ratios) than public firms, but they may also have 

lower agency costs (hence lower cash ratios) than public firms. Whether private firms 

have higher or lower cash ratios than public firms depends on the trade-off between the 

effects of agency cost vs. the precautionary demand for cash due to financial frictions. To 



11 

the extent that the agency cost (private firms have less agency costs than public firms) is 

a greater factor than the effect of financial frictions (private firms have higher 

precautionary cash demand than public firms), private firms should hold less cash as a 

percentage of total assets than public firms.
5
 We make this as our maintained hypothesis, 

stating the reverse possibility as an alternative hypothesis. We will examine the 

difference between private and public firms in the Eurozone vs. non-Eurozone later. 

 

Hypothesis 1: Private firms hold less cash as a percentage of total assets than public 

firms if agency cost is a greater factor than financial frictions. 

 

Since the creation of the Euro is tantamount to the elimination of national 

currencies of Eurozone member countries, we would expect a reduction in transaction 

demand for cash in the Eurozone due to the savings in the costs of currency conversions 

and risk management in the Eurozone. With national currencies and exchange rate 

volatility outside the Eurozone, the transaction costs associated with financial and 

operational hedging as well as currency conversion would be substantial. A separate 

literature shows significant exchange exposures as well as the impacts of financial and 

operational hedging for firms operating in flexible exchange rate regions (e.g., Choi and 

Jiang, 2009; Bartram, Brown and Minton, 2010). This means lower corporate cash 

holdings in the Eurozone compared to non-Eurozone countries.  

Hypothesis 2: Corporate cash ratios are lower in the Eurozone than in non-Eurozone 

countries. 

 

On the other hand, the precautionary cash demand may be higher in the Eurozone 

                                                 
5
 We are neutral on the effect of operational flexibility and private controls on cash holdings. While this 

could arguably enhance firm performance, there is also a possibility of private expropriation of firm 

resources. The net effect of these on cash holdings is unclear. 
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due to the risk and pitfalls of policy coordination – the alignment of major 

macroeconomic indicators for monetary union and the difficulty of conducting national 

economic adjustments without exchange rate changes – which may affect public firms 

more directly than private firms. This is because national as well as zone-wide economic 

policy instruments often operate through the market (e.g., interest rates, financial 

transfers, asset prices), to which publicly listed firms are more directly exposed than 

unlisted private firms. If so, the extent to which public firms have higher cash ratios than 

private firms should be larger in the Eurozone than in non-Eurozone countries.  

 

Hypothesis 3: The extent to which public firms have higher cash ratios than private firms 

is greater in the Eurozone than in non-Eurozone countries. 

 

We expect that the effects on cash holdings inside and outside of the Eurozone as 

delineated above would have been especially intense during the European financial crisis. 

Duchin, Ozbas and Sensoy (2010) document a significant decrease in corporate 

investments by U.S. firms following the global financial crisis and show that a decrease 

in investment is greater among financially constrained firms and firms with low cash 

reserves. Bates, Kahle and Stulz (2009) document an increase in precautionary demand 

for cash for listed U.S. industrial firms during 1980-2006. Bodt, Lopez and 

Schwienbacher (2013) report an increase in the systemic risk of banks in the Eurozone 

after the adoption of the Euro. Given that the recent European financial crisis was a Euro-

driven crisis, we would expect firms in Eurozone countries to increase their cash ratios 

more than firms in non-Eurozone countries during or immediately after the European 

financial crisis.  

Since the financial crisis was driven, if not caused, by domestic and international 
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asset trade, it is likely that value destructions are concentrated on publicly traded firms 

rather than non-traded private firms. If that is the case, the difference in cash ratios 

between public and private firms is expected to be larger for firms in the Eurozone during 

or immediately following the crisis than in non-Eurozone countries. This is in spite of the 

decline in transaction demand for cash in the Eurozone where the adoption of a single 

currency eliminates exchange risk within the zone. 

 

Hypothesis 4: The difference in cash ratios between public and private firms was greater 

in the Eurozone than in non-Eurozone countries during the European financial crisis. 

 

Campello, Graham and Harvey (2010) survey 1,050 CFOs in the U.S., Europe 

and Asia to analyze the impact the global financial crisis of 2008 had on corporate 

spending plans. They find that firms with credit constraints reduced their investments and 

increased their cash holdings more than unconstrained firms, during or immediately after 

the financial crisis. This is consistent with the view (e.g., Almeida, et al., 2004) that 

accumulating cash reserves is a precautionary maneuver against unexpected credit supply 

shock. Applying this notion internationally to country-level governance, we argue that 

corporate cash holdings are likely to be greater in countries with poor investor protection, 

financial constraints being likely greater in such economies (La Porta, et al., 1998). We 

still expect that the relative cash ratio between public and private firms will remain. To 

the extent that there is no clear reason to expect any discriminatory influence of investor 

protection on public versus private firms, the basic rationale for Hypothesis 1 is unlikely 

to change regardless of the level of investor protection.  

 

Hypothesis 5: (a) Poor investor protection at the country level raises corporate cash 
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ratios; (b) Higher cash ratios by public versus private firms will remain regardless of the 

level of investor protection.  

 

1.3. Data and Univariate Analysis 

This section describes how the sample is constructed from the raw data, presents 

descriptive characteristics of firm-specific variables, and discusses cash ratios and other 

variables for private versus public firms in a univariate context.  

 

1.3.1. Sample Construction 

The main data source for this study is Standard and Poor’s Capital IQ (CIQ) 

database. CIQ provides firm-specific data for a large sample of publicly traded and 

privately held firms globally. Private firms in the CIQ are unlisted firms with audited 

statements, who may have prior issuance of public debt.
6
 Still, it remains that, as a rule, 

private firms are more financially constrained than public firms given their limited access 

to capital markets.  

To construct a usable dataset, we start with all the firms listed in the database 

from 45 European countries that have non-missing entries in their total assets from 2002 

to 2011. As is customary in empirical corporate literature, financial firms (SIC codes 

between 6000 and 6999) and regulated utilities companies (SIC codes between 4900 and 

4949) are excluded. However we require firms to have at least two years of non-missing 

data for key variables to be able to calculate growth rates. We exclude firm-year 

observations with inconsistent financial information such as negative assets, revenue or 

debt, as well as those with missing cash and cash equivalents variables. Finally, we 

                                                 
6
 U.S. private firms, in contrast, are not required to report their financial statements publicly unless they 

have issued public bonds or have more than 500 shareholders. 
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require countries in the sample to have at least 100 firm-year observations.
7
 

One important feature of the Capital IQ database is that it classifies a firm as 

public or private based on the firm’s latest status. To correctly classify the 

contemporaneous status of firms, we searched all corporate event dates and identified 

initial public offerings (IPOs) and delistings from the stock exchanges. We then 

reclassified the firm as public or private based on these key dates. For example, if a firm 

did an IPO in 2005 and has financial information from 2002 to 2011, CIQ classifies this 

firm as public in all years. As a result of detailed event date checks, we corrected this 

designation error and reclassified the firm as private for 2002-2004 and as public for 

2005-2011. We also excluded firm year-observations for 1,146 IPOs and 362 delistings to 

make sure we correctly accounted for differences in cash holdings between public and 

private firms. (We will examine the effects of status changes due to IPO and delisting in a 

separate robustness analysis).  

The initial raw sample of nonfinancial firms from CIQ had 462,508 firm-year 

observations in 45 European countries: of the total observations, 419,270 are private 

firm-year observations (with 78,753 unique private firms) and 43,238 are public firm-

year observations (with 5,409 unique public firms). After applying the screening as 

discussed above and adjusting firm status based on IPOs and delistings, the final sample 

was reduced to 427,724 firm-year observations (or 76,587 unique firms) in 33 countries. 

This consists of 387,168 private firm-year observations (or 72,103 unique private firms) 

                                                 
7
 Malta has no firm-year observations for private firms after screening but is still included in the sample 

because it is a Eurozone country. Excluding it does not affect our results.  
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and 40,556 public firm-year observations (or 5,439 unique public firms).
8
  

 

1.3.2. Descriptive Statistics and Univariate Analysis 

Table 1.1 provides the number of firm-year observations for public versus private 

firms by country, grouped into developed Europe or emerging Europe following CIQ’s 

classification (panel A) or the Fama and French 48 industry breakdown (panel B).
9
 A 

striking result to note in panel A is that 91% of all observations represent private firms 

and only 9% represent public firms, indicating the dominance of private firms in an 

economy. Three countries with the most frequency of observations are Italy, the U.K., 

and France. In panel B, as is typical in broad firm samples, areas of manufacturing, 

transportation, and business services, as well as wholesale and retail industries are well 

represented. Finance and utilities are excluded. The sample is fairly representative of all 

48 Fama-French industry categories for both public and private firms.  

Table 1.2 presents descriptive statistics for key firm-specific variables for all 

public and private firms in the “All Europe” raw sample (33 countries) in panel A. 

Detailed definitions of variables are provided in Appendix A. For cross-country analysis, 

all monetary accounts are expressed in 2011 U.S. dollars using the consumer price 

indices from the U.S. Bureau of Labor Statistics. All continuous variables are winsorized 

– within each country and by private and public firms separately – at the bottom and top 

                                                 
8
 Numbers do not exactly add up due to the firms that changed ownership status by IPOs and delistings. 

The effects of tracking firm ownership changes will be examined later in the paper. 

 
9
 48 industry classification codes were obtained from Kenneth French’s website at 

http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html. 

http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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Table 1.1. Number of firm-year observations  

 

Panel A:  Number of observations by country and firm type  
   

  Private Firm  %N Public Firm %N N 

EU 

Membership* 

Developed Europe             

Austria 164 23% 558 77% 722 Euro 

Belgium 27,274 97% 840 3% 28,114 Euro 

Cyprus   70 15% 404 85% 474 Euro 

Denmark  380 28% 976 72% 1,356 EU 

Finland  231 18% 1,038 82% 1,269 Euro 

France  85,979 95% 4,833 5% 90,812 Euro 

Germany  48,066 90% 5,181 10% 53,247 Euro 

Greece  297 16% 1,578 84% 1,875 Euro 

Iceland  46 46% 54 54% 100 non-EU 

Ireland  240 28% 607 72% 847 Euro 

Italy  98,435 98% 1,652 2% 100,087 Euro 

Luxembourg 553 70% 238 30% 791 Euro 

Netherlands  14,225 93% 1,082 7% 15,307 Euro 

Norway  580 32% 1,258 68% 1,838 non-EU 

Portugal  11,516 97% 392 3% 11,908 Euro 

Spain  260 23% 894 77% 1,154 Euro 

Sweden  1,135 27% 3,097 73% 4,232 EU 

Switzerland  322 15% 1,758 85% 2,080 non-EU 

UK 96,052 91% 9,726 9% 105,778 EU 

       Emerging Europe             

Bulgaria 22 20% 90 80% 112 EU 

Croatia 18 8% 212 92% 230 non-EU 

Czech Rep. 158 71% 63 29% 221 EU 

Estonia  57 38% 93 62% 150 Euro 

Hungary  43 26% 121 74% 164 EU 

Latvia  15 6% 240 94% 255 EU 

Lithuania 45 16% 233 84% 278 EU 

Malta   0 0% 102 100% 102 Euro 

Poland  503 17% 2,526 83% 3,029 EU 

Romania  73 16% 388 84% 461 EU 

Serbia  298 91% 30 9% 328 non-EU 

Slovakia  48 41% 70 59% 118 Euro 

Slovenia  25 15% 138 85% 163 Euro 

Ukraine  38 31% 84 69% 122 non-EU 

Grand total 387,168 91% 40,556 9% 427,724   

* Croatia signed the accession treaty on 9 December 2011 and became the 28th EU country on 1 July 2013. 

Iceland, Croatia, and Serbia are candidate countries for the European Union. Latvia will join the Eurozone 

on 1 January 2014. 
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Panel B: Number of observations by industry 

 

 
Public 

Firms 

%  

sample 

Private 

Firms 

% 

sample   
% 

sample Fama and French 48 Industries 

 

N 

                

1 Agriculture 291 0.07% 3,933 0.92% 

 

4,224 0.99% 

2 Food Products 1,344 0.31% 12,076 2.82% 

 

13,420 3.14% 

3 Candy & Soda 108 0.03% 1,123 0.26% 

 

1,231 0.29% 

4 Beer & Liquor 616 0.14% 2,488 0.58% 

 

3,104 0.73% 

5 Tobacco Products 62 0.01% 223 0.05% 

 

285 0.07% 

6 Recreation 261 0.06% 1,274 0.30% 

 

1,535 0.36% 

7 Entertainment 1,253 0.29% 4,459 1.04% 

 

5,712 1.34% 

8 Printing and Publishing 785 0.18% 4,880 1.14% 

 

5,665 1.32% 

9 Consumer Goods 848 0.20% 7,293 1.71% 

 

8,141 1.90% 

10 Apparel 652 0.15% 4,025 0.94% 

 

4,677 1.09% 

11 Healthcare 287 0.07% 6,391 1.49% 

 

6,678 1.56% 

12 Medical Equipment 806 0.19% 1,803 0.42% 

 

2,609 0.61% 

13 Pharmaceutical Products 1,851 0.43% 3,163 0.74% 

 

5,014 1.17% 

14 Chemicals 969 0.23% 6,822 1.59% 

 

7,791 1.82% 

15 Rubber and Plastic Products 587 0.14% 6,720 1.57% 

 

7,307 1.71% 

16 Textiles 431 0.10% 4,020 0.94% 

 

4,451 1.04% 

17 Construction Materials 1,482 0.35% 13,708 3.20% 

 

15,190 3.55% 

18 Construction 1,510 0.35% 30,177 7.06% 

 

31,687 7.41% 

19 Steel Works etc. 857 0.20% 5,171 1.21% 

 

6,028 1.41% 

20 Fabricated Products 151 0.04% 3,409 0.80% 

 

3,560 0.83% 

21 Machinery 1,816 0.42% 14,198 3.32% 

 

16,014 3.74% 

22 Electrical Equipment 670 0.16% 4,691 1.10% 

 

5,361 1.25% 

23 Automobiles and Trucks 678 0.16% 4,445 1.04% 

 

5,123 1.20% 

24 Aircraft 202 0.05% 625 0.15% 

 

827 0.19% 

25 Shipbuilding, Railroad Equipment 129 0.03% 603 0.14% 

 

732 0.17% 

26 Defense 27 0.01% 212 0.05% 

 

239 0.06% 

27 Precious Metals 290 0.07% 42 0.01% 

 

332 0.08% 

28 Non-Metallic and Ind. Metal Mining 803 0.19% 1,496 0.35% 

 

2,299 0.54% 

29 Coal 98 0.02% 67 0.02% 

 

165 0.04% 

30 Petroleum and Natural Gas 1,591 0.37% 2,245 0.52% 

 

3,836 0.90% 

32 Communication 1,176 0.27% 3,131 0.73% 

 

4,307 1.01% 

33 Personal Services 306 0.07% 11,505 2.69% 

 

11,811 2.76% 

34 Business Services 7,217 1.69% 52,168 12.20% 

 

59,385 13.88% 

35 Computers 1,275 0.30% 1,541 0.36% 

 

2,816 0.66% 

36 Electronic Equipment 1,611 0.38% 2,952 0.69% 

 

4,563 1.07% 

37 Measuring and Control Equipment 446 0.10% 2,105 0.49% 

 

2,551 0.60% 

38 Business Supplies 655 0.15% 3,591 0.84% 

 

4,246 0.99% 

39 Shipping Containers 131 0.03% 1,546 0.36% 

 

1,677 0.39% 

40 Transportation 1,908 0.45% 21,956 5.13% 

 

23,864 5.58% 

41Wholesale 1,680 0.39% 83,395 19.50% 

 

85,075 19.89% 

42 Retail 1,592 0.37% 42,226 9.87% 

 

43,818 10.24% 

43 Restaurants, Hotels, Motels 742 0.17% 4,508 1.05% 

 

5,250 1.23% 

48 Other 362 0.08% 4,762 1.11% 

 

5,124 1.20% 

        Total 40,556 9.48% 387,168 90.52%   427,724 100.00% 
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Table 1.2. Summary statistics for firm-specific variables: All European countries (2002-2011) 

Panel A:   Firm-specific variables for public and private firms – full sample           

This table presents summary statistics for key firm-specific variables for all 33 countries in the sample. Countries in the sample are Austria, Belgium, Cyprus, 

Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Estonia, Malta, Slovakia, Slovenia, Denmark, Sweden, the UK, 

Bulgaria, the Czech Rep., Hungary, Latvia, Lithuania, Poland, Romania, Iceland, Norway, Switzerland, Croatia, Serbia, and Ukraine. All dollar values are 

expressed in 2011 constant US Dollars (in millions). All Ratios are scaled by Total Assets. All continuous variables are winsorized at 1% at each tail to reduce 

the impact of outliers. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. Definitions of variables are given in Appendix A. 

 

Public Firms  Private Firms 
 

Difference 

in Means 

Difference 

 in Medians N mean st. dev median   N mean st. dev median 

Cash 40556 13.51% 16.50% 7.57% 
 

387165 9.51% 13.18% 4.20% 
 

3.99%*** 3.37%*** 

Industry adj. cash 40556 8.05% 16.14% 2.39% 
 

387165 4.75% 12.94% -0.25% 
 

3.30%*** 2.64%*** 

Cash-ratio volatility 40432 7.67% 7.72% 5.15%  386360 4.94% 5.48% 3.35%  2.73%*** 1.80%*** 

Cash flow 39003 1.75% 24.62% 6.10%  11678 1.41% 26.05% 5.86%  0.34% 0.24%* 

CF volatility 39904 12.98% 46.74% 6.17%  12135 12.15% 27.54% 6.20%  0.83%* -0.03% 

Total assets 40556 2268.92 9491.16 135.99 
 

387168 108.64 691.75 22.03 
 

2160.28*** 113.95*** 

Sales 39036 1828.37 6855.35 135.10 
 

386287 123.90 497.82 35.33 
 

1704.47*** 99.77*** 

Sales growth 34576 29.11% 499.83% 9.87% 
 

316128 12.53% 224.25% 6.67% 
 

16.58%*** 3.20%*** 

Leverage 40527 21.06% 21.29% 17.46%  267665 20.07% 19.33% 14.90%  0.99%*** 2.56%*** 

NWC 40499 3.27% 25.52% 3.06% 
 

386454 6.93% 28.49% 7.13% 
 

-3.67%*** -4.07%*** 

CAPEX 37378 5.09% 6.29% 3.14% 
 

11098 5.75% 7.48% 3.40% 
 

-0.66%*** -0.26%*** 

R&D dummy 40556 28.94% 45.35% 0.00% 
 

387168 0.67% 8.18% 0.00% 
 

28.26%*** 0.00% 

Acquisition 14879 4.51% 8.18% 1.46% 
 

4056 5.78% 17.22% 1.42% 
 

-1.27%*** 0.04% 

PP&E growth 35330 35.94% 563.32% 4.08% 
 

309255 18.78% 92.62% 0.50% 
 

17.16%*** 3.58%*** 

Unused credit line 10026 13.37% 137.95% 9.15% 
 

2500 12.09% 13.46% 8.31% 
 

1.28% 0.84% 

Dividend dummy 40556 47.66% 49.95% 0.00% 
 

387168 1.21% 10.92% 0.00% 
 

46.45%*** 0.00%*** 

ROA 39437 4.21% 25.70% 8.67% 
 

12022 4.17% 26.09% 8.70% 
 

0.04% -0.03% 

Bus. segments 40556 2.89 2.14 3 
 

387168 1.02 0.33 1 
 

1.87*** 2.00*** 

Employees 17071 11315.4 32724.4 1040.0 
 

3635 6716.9 20667.8 985.0 
 

4598.51*** 55.00 

Firm age 29567 52.21 53.04 30   327888 29.84 28.11 22   22.37*** 8.00*** 
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Panel B: Pairwise correlation matrix 

This table presents pairwise correlations between variables used in main regressions. The sample contains 

all firms in 33 European countries. All values except the ones indicated with * are significant at 5% level. 

All continuous variables are winsorized at 1% at each tail to reduce the impact of outliers. All dollar values 

are expressed in 2011 US dollars. 

  1 2 3 4 5 6 7 8 9 10 11 12 13 

              1 Cash 1.00 

            2 Public 0.09 1.00 

           3 Ln(total assets) -0.12 0.32 1.00 

          4 Cash flow -0.24 0.01* 0.38 1.00 

         5 CF volatility 0.20 0.01* -0.24 -0.37 1.00 

        6 Sales growth 0.01 0.02 0.00* -0.01 0.02 1.00 

       7 Leverage -0.22 0.02 0.10 -0.11 0.04 0.00* 1.00 

      8 NWC -0.19 -0.04 0.02 0.24 -0.17 -0.01 -0.36 1.00 

     9 Dividend 0.01 0.59 0.41 0.29 -0.15 0.00 0.02 0.00 1.00 

    10 CAPEX -0.08 -0.04 0.00 0.03 0.01 0.01 0.11 -0.11 -0.01* 1.00 

   11 R&D 0.17 -0.04 -0.21 -0.32 0.13 0.05 0.05 -0.14 -0.13 -0.02 1.00 

  12 Acquisition -0.04 -0.05 -0.11 -0.03 0.07 0.03 0.07 -0.06 -0.09 -0.06 -0.01* 1.00 

 13 Ln(Firm age) -0.07 0.12 0.26 0.26 -0.15 -0.03 -0.02 0.11 0.18 -0.10 -0.14 -0.16 1.00 

 

1% levels to reduce the effect of outliers. Pairwise correlations in panel B show that 

public firms are significantly correlated with the dividend dummy (0.59) and the natural 

log of total assets (0.32). These findings are confirmed in the descriptive statistics of 

variables in panel A: 47.7% of all public firms pay dividends while only 1.2% of private 

firms pay dividends, for instance. As expected, public firms are much larger in total 

assets than private firms in the raw sample: public firms have a mean asset size of $ 

2,268.9 million compared to $108.6 million for private firms. Public firms also have 

larger sales revenues than private firms ($1,828.4 million vs. $123.9 million in means). 

Public firms are older than private firms (52 years old vs. 30). Average sales growth and 

operating cash flows as a percentage of total assets are larger for public firms than for 

private firms. However, private firms have bigger net working capital and acquisition 
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expenses per total assets than public firms. Debt ratios are comparable. Later in the 

robustness analysis, we will examine the case of the matched public and private samples 

based on industry-size matching and propensity scores matching; the basic conclusions 

from the raw sample carry over.  

The key variable of interest is the ratio of cash and cash equivalents to total 

assets.
10

 Table 1.3 presents summary statistics for cash ratios by countries grouped by 

“developed” or “emerging Europe” in panel A and by their membership in the EU and 

Eurozone in panel B, both differentiated by public vs. private firms. In panel A, we see 

that the cash ratios are much greater for firms in the developed region than those in 

emerging Europe (14.17% for public firms and 9.52% for private firms in the developed 

countries, and 8.04% and 7.80%, respectively, in the emerging markets). These cash 

ratios generally reflect the level of development of the monetary sector in these regions. 

Interestingly, the difference between the regions is much greater for public firms than for 

private firms (6.13% for public firms vs. only 1.72% for private firms). Within a country 

or region, these numbers also indicate that the monetary sector is better developed in the 

traded public firm sector than in the non-traded private firm sector. These two together – 

the larger cash ratios in developed vs. developing countries and the larger cash ratios for 

public vs. private firms – determine that the difference between public and private firms 

is larger in developed Europe (4.65%) than in emerging Europe (0.24%). Panel B also 

shows that the volatility of cash ratios is greater for public firms than for private firms. 

We will examine the implications of this heterogeneous tradeoff between the mean and 

                                                 
10

 An alternative broader definition of cash holdings is cash and short term investments to total assets. 

Mean (median) of this ratio is 15.97% (9.18%) for public firms and 11.34% (5.28%) for private firms, with 

differences between public and private firms being significant at the one percent level. Use of this broader 

definition of cash, however, does not yield any qualitative differences in conclusions.  
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volatility of cash ratios for public versus private firms across regions in the context of 

multivariate analysis later.   

In panel B of Table 3, countries are grouped into five categories:  EU member 

countries, Eurozone countries, non-EU Europe, non-Eurozone countries, and All 

Europe.
11

 In classifying countries into these groups, we considered the year in which the 

country actually joined the EU or the Eurozone. The univariate results in Panel B are 

similar to those obtained in panel A: public firms have higher cash ratios than private 

firms in All Europe. The mean (median) cash ratios are 13.51% (7.57%) for public firms 

and 9.51% (4.20%) for private firms. The average differences in cash holdings, both in 

mean (4.0%) and median (3.37%), are statistically significant at the one percent level.
12

 

These results provide a tentative support, in a univariate context, of Hypothesis 1 (H1) 

that public firms have higher cash ratios than private firms. Cash ratio volatility is also 

higher for public firms (7.67%) than for private firms (4.94%). 

Panel B also shows that corporate cash ratios are lower in the Eurozone than in 

non-Eurozone countries by 5.4% of assets, supporting, tentatively in a univariate context, 

                                                 
11

 EU countries, and the year they joined the EU (or EC, as the EU was previously called), are: Austria 

(1995), Belgium (1952), Bulgaria (2007), Cyprus (2004), Czech Republic (2004), Denmark (1973), Estonia 

(2004), Finland (1995), France (1952), Germany (1952), Greece (1981), Hungary (2004), Ireland (1973), 

Italy (1952), Latvia (2004), Lithuania (2004), Luxembourg (1952), Malta (2004), the Netherlands (1952), 

Poland (2004), Portugal (1986), Romania (2007), Slovakia (2004), Slovenia (2004), Spain (1986), Sweden 

(1995), and the U.K. (1973). Countries in the Eurozone with the year they started using the Euro as their 

national currency are: Belgium, Germany, Ireland, Spain, France, Italy, Luxembourg, the Netherlands, 

Austria, Portugal and Finland (1999), Greece (2001), Slovenia (2007), Cyprus (2008), Malta (2008), 

Slovakia (2009), Estonia (2011), and Latvia (2014). Non-EU European countries are Iceland, Norway, 

Switzerland, Croatia, Serbia, and Ukraine.  

 
12

 When we adjust the mean cash holding by subtracting the industry median, the public firms still have 

3.3% higher cash ratios than private firms, indicating that the difference in cash holdings is not driven by 

different industry distribution between public and private firms. 
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Table 1.3 Cash holdings of European public and private firms, 2002-2011 

Panel A: Cash holdings of European public and private firms by country 

This table presents summary statistics for the corporate cash ratio for each country. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. 

Cash ratio is cash and cash equivalents scaled by total assets. 

  Public Firms   Private Firms       

  N mean st. dev. median 

 

N mean st. dev. median 

 

Difference 

in Means 

Difference  

in Medians 

Developed Europe 

         Austria 558 12.19% 13.29% 7.98% 
 

164 10.73% 13.72% 5.55% 
 

1.46% 2.43%** 
Belgium 840 11.31% 14.13% 6.61% 

 
27274 8.50% 11.06% 4.29% 

 
2.81%*** 2.32%*** 

Cyprus   404 8.14% 12.15% 3.42% 
 

70 9.37% 10.06% 6.75% 
 

-1.22% -3.33%** 
Denmark  976 12.79% 18.67% 5.29% 

 
380 10.79% 17.61% 4.78% 

 
2.00%* 0.51% 

Finland  1038 9.88% 9.76% 6.57% 
 

231 6.38% 7.17% 3.87% 
 

3.50%*** 2.70%*** 
France  4833 11.56% 11.74% 7.94% 

 
85978 8.05% 10.17% 4.26% 

 
3.51%*** 3.69%*** 

Germany  5181 15.23% 16.74% 9.50% 
 

48066 9.99% 13.77% 4.16% 
 

5.24%*** 5.34%*** 
Greece  1578 7.42% 10.09% 3.93% 

 
297 7.85% 9.13% 4.23% 

 
-0.43% -0.31% 

Iceland  54 7.95% 9.29% 4.45% 
 

46 6.23% 6.49% 3.96% 
 

1.72% 0.49% 
Ireland  607 17.63% 17.82% 11.11% 

 
240 17.73% 23.87% 7.79% 

 
-0.10% 3.33%* 

Italy  1652 9.49% 9.80% 6.34% 
 

98435 7.36% 10.00% 3.28% 
 

2.13%* 3.06%*** 
Luxembourg 238 14.28% 15.22% 10.34% 

 
553 13.97% 16.05% 6.80% 

 
0.31% 3.54%*** 

Netherlands  1082 10.84% 12.14% 6.93% 
 

14225 13.09% 16.82% 5.94% 
 

-2.25%*** 0.99% 
Norway  1258 17.24% 19.90% 9.96% 

 
580 15.25% 17.01% 8.85% 

 
1.99%*** 1.11%** 

Portugal  392 5.25% 6.03% 3.34% 
 

11516 0.44% 1.42% 0.04% 
 

4.81%*** 3.30%*** 
Spain  894 6.78% 8.18% 3.89% 

 
260 4.05% 6.13% 1.93% 

 
2.73%*** 1.97%*** 

Sweden  3097 16.16% 17.92% 9.22% 
 

1135 12.54% 15.31% 6.90% 
 

3.62%*** 2.32%*** 
Switzerland  1758 15.34% 15.84% 10.55% 

 
322 14.75% 18.97% 7.37% 

 
0.59% 3.17%*** 

UK 9726 17.99% 20.98% 10.08% 
 

96050 13.56% 16.87% 6.86% 
 

4.43%*** 3.22%*** 
Total 36166 14.17% 16.93% 8.08%   385822 9.52% 13.18% 4.21%   4.65%*** 3.87%*** 

Emerging Europe 

           Bulgaria 90 6.60% 7.50% 3.36% 
 

22 2.94% 1.78% 2.88% 
 

3.66%*** 0.48% 
Croatia 212 5.88% 8.07% 2.98% 

 
18 6.54% 7.76% 3.05% 

 
-0.67% -0.07% 

Czech Rep. 63 17.60% 26.60% 6.12% 
 

158 8.82% 13.88% 3.73% 
 

8.78%*** 2.39%** 
Estonia  93 8.08% 7.55% 5.03% 

 
57 8.71% 9.18% 3.97% 

 
-0.62% 1.06% 

Hungary  121 7.67% 6.57% 4.86% 
 

43 6.58% 4.81% 5.64% 
 

1.10% -0.78% 
Latvia  240 6.29% 8.01% 2.74% 

 
15 6.73% 6.04% 4.73% 

 
-0.44% -1.99% 

Lithuania 233 4.03% 6.32% 1.64% 
 

45 4.81% 6.30% 3.22% 
 

-0.78% -1.58%*** 
Malta   102 14.27% 16.87% 8.06% 

        Poland  2526 8.92% 11.12% 4.68% 
 

503 7.73% 10.14% 3.58% 
 

1.19%*** 1.10%*** 
Romania  388 6.90% 10.21% 2.60% 

 
73 3.96% 6.22% 1.63% 

 
2.94%*** 0.98%** 

Serbia  30 5.42% 3.63% 4.47% 
 

298 9.48% 13.08% 3.24% 
 

-4.05%*** 1.23% 
Slovakia  70 11.06% 17.35% 5.11% 

 
48 10.29% 16.13% 4.17% 

 
0.77% 0.94% 

Slovenia  138 1.64% 1.43% 1.17% 
 

25 1.15% 0.72% 1.06% 
 

0.49%*** 0.11% 
Ukraine  84 4.77% 6.43% 2.47% 

 
38 7.51% 14.26% 2.56% 

 
-2.74% -0.09% 

Total 4390 8.04% 10.98% 3.83%   1343 7.80% 11.21% 3.36%   0.24% 0.47%*** 



24 

Panel B: Cash holdings of European public and private firms by EU membership status 

This table presents cash variables for All of Europe, the European Union, the Eurozone, non-Eurozone Europe, and non-EU Europe. ***, **, * represent 

significance at 1%, 5% and 10% levels, respectively. 

 

  Public Firms   Private Firms   Difference  

in Means 

Difference 

In Medians   N mean st. dev median   N mean st. dev median   

             All Europe 
           

 Cash 40556 13.51% 16.50% 7.57% 
 

387165 9.51% 13.18% 4.20% 
 

3.99%*** 3.37%*** 
Industry adj. cash 40556 8.05% 16.14% 2.39% 

 
387165 4.75% 12.94% -0.25% 

 
3.30%*** 2.64%*** 

Cash-ratio volatility 40432 7.67% 7.72% 5.15% 
 

386360 4.94% 5.48% 3.35% 
 

2.73%*** 1.80%*** 
Cash flow 39003 1.75% 24.62% 6.10% 

 
11678 1.41% 26.05% 5.86% 

 
0.34% 0.24%* 

CF volatility 39904 12.98% 46.74% 6.17% 
 

12135 12.15% 27.54% 6.20% 
 

0.83%* -0.03% 
European Union 

         
  Cash 35851 13.59% 16.56% 7.58% 

 
385327 9.51% 13.17% 4.20% 

 
4.08%*** 3.39%*** 

Industry adj. cash 35851 8.07% 16.20% 2.38% 
 

385327 4.74% 12.93% -0.26% 
 

3.33%*** 2.64%*** 
Cash-ratio volatility 35815 7.80% 7.67% 5.22% 

 
384621 4.94% 5.10% 3.34% 

 
2.86%*** 1.88%*** 

Cash flow 34463 1.74% 22.81% 6.00% 
 

10279 0.82% 26.97% 5.70% 
 

0.92%*** 0.29%** 
CF volatility 35230 12.75% 45.65% 6.29% 

 
10669 12.49% 26.71% 6.23% 

 
0.26% 0.07% 

Eurozone 
         

  Cash 19137 11.72% 13.48% 7.11% 
 

287270 8.14% 11.33% 3.61% 
 

3.58%*** 3.50%*** 
Industry adj. cash 19137 6.53% 13.16% 2.13% 

 
287270 3.58% 11.18% -0.66% 

 
2.95%*** 2.79%*** 

Cash-ratio volatility 19134 6.32% 6.03% 0.05% 
 

286882 4.36% 4.55% 2.92% 
 

1.96%*** 1.51%*** 
Cash flow 18007 5.15% 12.84% 6.51% 

 
4659 4.84% 14.35% 6.31% 

 
0.31% 0.20% 

CF volatility 18638 9.02% 52.94% 5.41% 
 

4970 8.96% 23.89% 5.48% 
 

0.07% -0.07% 
Non-EU Europe 

         
  Cash 4705 12.91% 16.02% 7.44% 

 
1838 11.20% 15.05% 5.39% 

 
1.71%*** 2.05%*** 

Industry adj. cash 4705 7.85% 15.72% 2.50% 
 

1838 6.27% 14.66% 0.86% 
 

1.58%*** 1.64%*** 
Cash-ratio volatility 4617 6.68% 8.07% 4.46% 

 
1739 5.15% 30.22% 3.46% 

 
1.53%*** 1.00%*** 

Cash flow 4540 1.81% 35.44% 6.87% 
 

1399 5.76% 17.32% 7.01% 
 

-3.95%*** -0.14%** 
CF volatility 4674 14.70% 54.19% 5.42% 

 
1466 9.67% 32.86% 5.91% 

 
5.02%*** -0.49% 

Non-Eurozone Europe 
         

  Cash 21419 15.11% 18.64% 8.03% 
 

99895 13.47% 16.81% 6.79% 
 

1.64%*** 1.25%*** 
Industry adj. cash 21419 9.41% 18.30% 2.66% 

 
99895 8.11% 16.58% 1.65% 

 
1.30%**** 1.01%*** 

Cash-ratio volatility 21298 8.88% 8.80% 5.93% 
 

99478 6.63% 7.29% 4.95% 
 

2.25%**** 0.68%*** 
Cash flow 20996 -1.17% 31.08% 5.63% 

 
7019 -0.86% 31.30% 5.53% 

 
-0.30% 0.10% 

CF volatility 21266 16.44% 40.22% 7.09%   7165 14.36% 29.61% 6.77%   2.09%**** 0.32%*** 
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Difference in means across groups        

      

This table presents a difference-in-means test among public firms and private firms in EU vs. non-EU and 

Eurozone vs. non-Eurozone countries. 

 

 
(EU) - (Non-EU) 

 

(Eurozone) - (Non-Eurozone) 

  
Public & 

Private Public Private   

Public & 

Private Public Private 

Cash -2.58%*** 0.67%*** -1.70%*** 

 

-5.40%*** -3.39%*** -5.33%*** 

Industry Adj. 

Cash -2.38%*** 0.23% -1.53%*** 

 

-4.57%*** -2.88%*** -4.52%*** 

 

Hypothesis 2. This is due to the reduction in transaction demand for cash with the 

elimination of national currencies in the Eurozone. The difference in cash ratios between 

public firms and private firms, however, is greater in the Eurozone (3.58%) than in non-

Eurozone countries (1.64%), tentatively supportive of Hypothesis 3. This is due to the 

increase in precautionary demand for cash in the Eurozone stemming from policy 

coordination risk given the absence of exchange rate changes as a policy tool. We will 

revisit these issues in a multivariate context in the next section. 

To identify whether there is a statistically significant time trend in average cash 

ratios, we also estimate a simple linear relationship between the cash ratio and year. 

Using this method, Bates et al. (2009) show that the time trend is positive and statistically 

significant for cash holdings of U.S. public firms for 1980-2006. For our 33-country 

European sample for 2002-2011, the results are similar for public firms. The coefficient 

on the time trend is positive and highly significant (p-value below 0.01) in most sub-

samples.
13

 Figure 1.1. shows the evolution of cash ratios over time graphically. Public 

                                                 
13

 The annual increase in average cash ratios is larger for Eurozone public firms (0.26, R
2
=48.3%) than for 

Eurozone private firms (0.15%, R
2
=46.1%). Outside the Eurozone, the coefficients remain significant and 

larger for public than for private firms except for the EU sample. For the median, there is a positive and 

significant trend for cash holdings except for the non-Eurozone public firm samples. The overall evidence 

is consistent with a positive and significant time trend in cash ratios over the 2002-2011 period for both 

public and private firms in Europe. 
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firms have higher cash ratios than private firms every year in the sample for EU and  

Figure 1.1. Cash holdings of European public and private firms by year, 2002-2011  

 

This table presents the evolution of cash ratios from 2002 to 2011. EMU refers to Eurozone countries. 

Panel A Cash Ration, EU 

 

Panel B Cash Ratio, Eurozone 

 

Panel C Cash Ratio, Non-EU Europe 

 

 

6.00%

8.00%

10.00%

12.00%

14.00%

16.00%

18.00%

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

EU Public

EU Private

6.00%

8.00%

10.00%

12.00%

14.00%

16.00%

18.00%

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

EMU Public

EMU Private

6.00%

8.00%

10.00%

12.00%

14.00%

16.00%

18.00%

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Non-EU Public

Non-EU Private



27 

 

Panel D Cash ratio: Non-Eurozone Europe 

 

 

Eurozone samples. However, in the non-Eurozone sample, the difference in cash holdings 

between public and private firms narrowed in late years. In contrast, it is interesting that 

in non-EU countries, the difference in cash ratios actually widened over time. These 

results underscore time-variant heterogeneity in the behavior of cash holdings across 

different European groups influenced by the EU and the adoption of the Euro.  

 

1.4. Main Empirical Results 

In this section, we estimate the baseline cash balance model and its variants for a panel of 

firm data from 33 European countries classified under EU, Eurozone, non-EU Europe, 

and All Europe headings. After the estimation of the baseline cash balance model used in 

existing work, we examine the role of the Euro and the European financial crisis, the 

effects of international and country-level institutional variations such as investor 

protection and ownership concentration, and country risk and financial sector 

development. We then address such methodological issues as the matching sample, 
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changing firm-year observations due to IPOs and delistings, and endogeneity of firm 

status.  

1.4.1. The Baseline Model 

We first estimate a baseline model of cash balances to test Hypothesis 1 regarding 

the relative cash ratios of private versus public firms in a multivariate setting. The 

baseline model is based on Opler et al. (1999) and Bates et al. (2009), however since the 

market-to-book ratio in their model is not available for private firms, we adapt the model 

to include sales growth instead following Asker et al. (2013) and Michaely and Roberts 

(2011).  

The baseline model is as follows: 

Cashit = β0 + β 1Publici+ β 2 Ln (Total asset)it + β 3 (Cash flow)it + β 4 (CF volatility)it       

      + β 5 (Sales growth)it + β 6 (Leverage)it+ β 7 (NWC)it + β 8 (Dividend)it  

            + β 9 (CAPEX)it + β 10 (R&D)it + β 11  Ln(Firm age)it + β 12 Ln(Bus. segments)it  

            + year  + industry  + country  + εit          (1)         

We estimate equation (1) using a pooled ordinary least square where standard errors 

are adjusted for clustering by country and year, allowing for serial correlation within 

clusters. The dependent variable is the cash ratio, i.e., cash and cash equivalents scaled by 

total assets. For independent variables, Public is a dummy variable that takes a value of 

one for public firms and zero for private firms; Ln(Total asset) is firm size measured by 

the natural logarithm of total assets; Cash flow is operating cash flow scaled by total 

assets; CF volatility is standard deviation of cash flow for each firm for all available 

years; Sales growth is the growth rate of sales revenue from t-1 to t; Leverage is total 

debt scaled by total assets; NWC is net working capital calculated as (current assets - 
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current liabilities – cash and cash equivalents) scaled by total assets; Dividend is a 

dummy variable which is one for dividend-paying firms and zero for non-payers; CAPEX 

is capital expenditures scaled by total assets; R&D is a dummy variable which is one if a 

firm has positive R&D and zero otherwise; Ln(Firm age) is the natural logarithm of firm 

age; and Ln(Bus. segments) is the natural logarithm of one plus the number of business 

segments in which the firm operates (we set it equal to one if the value is missing).  

Table 1.4 presents estimation results of the baseline cash model in two versions: a 

simple model with a public firm dummy, firm size and country-year-industry dummies, 

and a full model per equation (1). The results show that the public firm dummy is 

positive and statistically significant across all five model specifications and subsamples, 

confirming Hypothesis 1, that public firms have higher cash ratios than private firms. 

More specifically, the estimated coefficient of the public firm dummy in the simple 

model (column 1) shows that public firms hold on average 5.3% more cash as a 

percentage of assets than private firms in the All Europe sample. In the full model 

including additional variables (column 2-5), the public firm dummy is still statistically 

significant but reduces to 1.2% in All Europe, while it is 1.7% in the Eurozone. These 

results are consistent with the notion that economic and monetary integration increases 

cash holdings of publicly-traded firms more than privately-held non-traded firms. 

One might raise the concern here that the U.K. is very similar to the U.S. in 

terms of its largely dispersed share ownership structure as well as a general emphasis on 

shareholder value, and is therefore quite different from most Continental European 

countries in the sample. For instance, Barca and Becht (2001) show that less than 3 

percent of publicly listed companies in the U.K. have shareowners with majority control.  
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Table 1.4 The baseline model of cash holdings 

 

This table presents the baseline model of cash holdings on firm characteristics for 33 European countries 

between 2002 and 2011. Regressions are grouped by All Europe, the European Union, the Eurozone, and 

non-EU Europe. The dependent variable is cash and cash equivalents divided by total assets. Public is a 

dummy variable that takes a value of one if a firm is publicly traded and zero otherwise. Ln(Total assets) is 

natural logarithm of the book value of total assets. Cash Flow is operating cash flows scaled by total assets. 

CF volatility is calculated as the standard deviation of cash flow. Sales growth is revenue growth from time 

t to t+1. Leverage is short term debt plus long term debt scaled by total assets. NWC is (current assets - 

current liabilities - cash and cash equivalents) scaled by total assets. Dividend is a dummy variable which 

takes a value of one if a firm pays dividends and zero otherwise. CAPEX is capital expenditures scaled by 

total assets. R&D is a dummy variable which takes a value of one if a firm has research and development 

expenditures and zero otherwise. Ln(Firm age) is calculated as the natural logarithm of years since 

founding. Ln(Bus. segment) is the natural logarithm of one plus the number of business segments in which 

the firm is operating. The t-statistics reported in parentheses are based on standard errors clustered by 

country and year. Country, year and industry dummies are included in all regressions. ***, **, * represent 

significance at 1%, 5% and 10% levels, respectively. All continuous variables are winsorized at 1% at each 

tail to reduce the impact of outliers. Dollar values are converted into 2011 constant dollars using the CPI.  
 

      Excluding the UK 

 All Europe European 

Union 

Eurozone Non-EU 

Europe 

 All  

Europe 

European 

Union 

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

Public 0.053*** 0.012*** 0.011*** 0.017*** 0.018***  0.013*** 0.012*** 

 (22.25) (5.14) (4.44) (6.05) (2.67)  (5.35) (4.69) 

Ln(Total assets) -0.017*** -0.009*** -0.009*** -0.006*** -0.013***  -0.008*** -0.008*** 

 (-28.00) (-16.28) (-14.75) (-8.54) (-8.39)  (-13.82) (-12.04) 

Cash flow  -0.017 -0.018 0.021* -0.005  0.023** 0.042*** 

  (-1.48) (-1.50) (1.82) (-0.15)  (2.26) (3.69) 

CF volatility  0.021*** 0.020*** 0.014*** 0.027*  0.017*** 0.015*** 

  (3.88) (3.74) (3.72) (1.86)  (4.13) (4.01) 

Sales growth  0.000 0.006*** 0.014*** -0.000  -0.000 0.006*** 

  (0.39) (3.73) (4.49) (-0.47)  (-0.16) (3.27) 

Leverage  -0.250*** -0.250*** -0.243*** -0.245***  -0.251*** -0.252*** 

  (-39.35) (-36.68) (-28.43) (-15.33)  (-36.72) (-33.02) 

NWC  -0.126*** -0.123*** -0.136*** -0.155***  -0.133*** -0.128*** 

  (-22.02) (-20.53) (-18.29) (-9.85)  (-20.30) (-17.90) 

Dividend   0.000 0.000 -0.000 -0.002  0.002 0.002 

  (0.17) (0.23) (-0.03) (-0.58)  (1.48) (1.01) 

CAPEX  -0.175*** -0.194*** -0.235*** -0.106***  -0.187*** -0.219*** 

  (-12.67) (-12.46) (-10.95) (-3.61)  (-11.95) (-12.83) 

R&D   0.033*** 0.035*** 0.027*** 0.018***  0.028*** 0.029*** 

  (14.06) (14.01) (11.55) (3.29)  (12.77) (12.58) 

Ln(Firm age)  -0.018*** -0.017*** -0.018*** -0.023***  -0.020*** -0.018*** 

  (-15.14) (-12.56) (-9.06) (-8.39)  (-14.47) (-11.88) 

Ln(Bus.   -0.003** -0.003** -0.003** 0.000  -0.002* -0.002* 

segments)  (-2.49) (-2.36) (-2.30) (0.04)  (-1.83) (-1.66) 

         

Country  Yes Yes Yes Yes Yes  Yes Yes 

Year  Yes Yes Yes Yes Yes  Yes Yes 

Industry  Yes Yes Yes Yes Yes  Yes Yes 

         

Constant 0.165*** 0.288*** 0.281*** 0.269*** 0.299***  0.288*** 0.281*** 

 (31.11) (37.81) (34.32) (21.24) (15.73)  (32.22) (27.64) 

N 427721 30611 27063 14923 3548  23710 20162 

adj. R2 0.111 0.310 0.305 0.317 0.377  0.323 0.318 
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Continental Europe, in contrast, has much higher concentrated ownership. In countries 

like Austria, Belgium, Germany, and Italy, a single blockholder or a connected group of 

investors holds more than 50 percent of voting stocks in about 50 percent of the listed 

non-financial firms.
14

 U.K. firms in contrast account for 24.7% of total observations. To 

mitigate the concern that the basic results reported on cash holdings of public vs. private 

firms in Europe might be driven by the U.K. firms, we now run the baseline cash model 

by excluding the U.K. for All Europe and EU sample in column 6 and 7, respectively. 

The results remain virtually the same as those in the baseline model, including the public 

firm dummy for H1 that remains highly significant statistically and positive. 

Economically, our results concerning the cash ratios of public vs. private 

European firms are the same as those reported for U.S. firms but are smaller in 

magnitude. As Gao et al. (2013a) argue, this is indicative of the market conditions where 

the extra precautionary motive for holding cash by private firms over public firms is not 

as strong as the extra cost of agency conflicts in public firms relative to private firms. The 

smaller gap between public and private firms for Europe can be attributed to lower 

agency costs in European public firms compared to U.S. ones: The lower agency costs of 

European firms may be related to a more concentrated ownership structure as well as less 

emphasis on shareholder interests in Europe (except the U.K.) as opposed to in the U.S.  

The coefficients of control variables are generally significant in all samples and 

consistent with those reported in the static tradeoff model of cash holdings of Opler, 

Pinkowitz, Stulz and Williamson (1999) and Pinkowitz, Stulz and Williamson (2013). 

That is, firms with higher sales growth, riskier cash flows (i.e., higher cash flow 

                                                 
14

 The percentage of voting stocks controlled by blockholders was 43.5% in the Netherlands, 

34.5% in Spain, 34.9% in Sweden, and 20% in France.  
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volatility), and firms with positive R&D expenses have higher cash ratios. On the other 

hand, larger and older firms ceteris paribus hold less cash relative to total assets. In 

addition, firms with higher leverage and higher net working capital and firms that operate 

in more business segments, have lower cash ratios. Adjusted R
2’

s are also consistent with 

those of existing work on the determinants of corporate cash, ranging from 30.5% to 

37.7%.
15

 Later we consider the robustness of the present results, modifying model 

specifications to address a variety of issues pertaining to the baseline cash model. 

 

1.4.2. The Euro and the European Financial Crisis 

Table 1.5 presents baseline regressions comparing cash ratios of private and 

public firms in Eurozone and non-Eurozone countries in and out of EU for 2002-2011, 

controlling for country, year and industry. Earlier in the univariate analysis, we had 

reported that cash ratios of all firms were smaller in the Eurozone than in non-Eurozone 

countries, supporting Hypothesis 2. Table 1.5 provides further support for this hypothesis 

in a multivariate setting. The Eurozone dummy, which takes a value of one if a firm is in 

a Eurozone country, is negative and significant, implying that firms in the Eurozone have 

lower cash ratios than firms in non-Eurozone countries after controlling for various firm 

characteristics.  

Further insight is provided from the interaction terms between the public firm 

dummy and the Eurozone dummy, which are positive and statistically significant at one 

percent level. Economically, the coefficient indicates that public firms in Eurozone 

                                                 
15

 We also estimated the model separately for public and private firms. Results are very similar to 

those in Table 1.4, which uses a public firm dummy on the pooled data. Adjusted R
2
 ranged from 30.9% to 

38.1% for public firms and from 31.7% to 41.7% for private firms.  



33 

Table 1.5 Effects of Eurozone risk  

 

This table presents reduced form regressions of cash holdings on firm characteristics for Eurozone 

and Non-Eurozone European countries between 2002 and 2011. We add a Eurozone dummy (one 

if the country is a Eurozone country and zero otherwise) and an interaction term between the 

Eurozone dummy and public firm dummy to examine how cash holdings of private and public 

firms differ between Eurozone and Non-Eurozone European countries. The dependent variable is 

cash and cash equivalents divided by total assets. See Appendix A for the definition of 

independent variables. The t-statistics reported in parentheses are based on standard errors 

clustered by country and year. Country, year and industry dummies are included in all regressions. 

***, **, * represent significance at 1%, 5% and 10% levels, respectively. All continuous variables 

are winsorized at 1% at each tail to reduce the impact of outliers. Dollar values are converted into 

2011 constant dollars using the CPI.  

 (1) (2) 

Public  0.006** 

  (2.00) 

Eurozone -0.013* -0.023*** 

 (-1.95) (-3.12) 

Public*Eurozone  0.013*** 

  (3.36) 

Ln(Total assets) -0.009*** -0.009*** 

 (-16.67) (-16.72) 

Cash flow -0.023** -0.023** 

 (-2.08) (-2.02) 

CF volatility 0.023*** 0.023*** 

 (4.12) (4.09) 

Sales growth 0.000 0.000 

 (0.35) (0.40) 

Leverage -0.255*** -0.254*** 

 (-39.06) (-38.19) 

NWC -0.128*** -0.129*** 

 (-21.46) (-21.51) 

Dividend  0.000 -0.000 

 (0.08) (-0.28) 

CAPEX -0.194*** -0.195*** 

 (-13.42) (-13.59) 

R&D  0.035*** 0.035*** 

 (14.98) (14.93) 

Ln(Firm age) -0.020*** -0.020*** 

 (-16.31) (-16.51) 

Ln(Bus. segments) -0.002 -0.004*** 

 (-1.53) (-3.24) 

Country Yes Yes 

Year Yes Yes 

Industry Yes Yes 

Constant 0.317*** 0.310*** 

 (31.36) (28.56) 

N 30611 30611 

adj. R
2
 0.305 0.306 
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countries hold on average 1.9% more cash as a percentage of total assets than private 

firms, while this difference is only 0.6% in non-Eurozone countries.
 
The higher cash 

holdings of public firms in the Eurozone compared to those in non-Eurozone countries 

are attributable to the netting of two opposing effects. On the one hand, the replacement 

of national currencies by a single currency, the Euro, should lower cash holdings due to 

lower transaction demand for cash. On the other hand, there is a policy coordination risk, 

which may increase the precautionary demand for cash in the Eurozone. In the Eurozone, 

the loss of exchange rate changes as an effective macroeconomic policy tool may strain 

the ability of national governments to address fiscal and trade deficits especially in 

weaker countries in the periphery. This, coupled with the possibility of financial transfers 

out of stronger core countries to help keep weaker members in monetary union and to 

help achieve the overall financial stability of the zone, signifies policy coordination risk 

in the Eurozone. The finding by Bodt, Lopez and Schwienbacher (2013) that the systemic 

risk of Eurozone banks increased since the adoption of the Euro is supportive of this 

notion. Outside of the Eurozone, there is still some pressure to act to help achieve the 

objective of economic union within the EU (or through International Monetary Fund for 

non-EU countries), but this pressure is much weaker than in the Eurozone because of the 

availability of exchange rate policy as a macroeconomic policy tool.  

The present empirical results reflect such risk differences in and outside of the 

Eurozone. In addition, to the extent that the zone-wide transfers and adjustments take 

place through market mechanisms and through traded assets, it is likely that the 

precautionary demand for cash due to Euro-related policy coordination risk is felt more 

by publicly traded firms in the ‘traded” sector than by private firms in the non-traded 
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sector. It follows that cash ratios are greater for public than for private firms for 2002-

2011, and this difference is greater in the Eurozone than in non-Eurozone Europe, 

supporting Hypothesis 3.
16

 

To examine whether cash holdings of private vs. public firms have been affected 

by the European financial crisis, we include a crisis dummy in Table 1.6, which takes a 

value of one in the year 2009 and 2010 and zero otherwise. (We also experimented by 

adding 2008 and/or 2011 for the crisis, obtaining little differences in the results.) Bates, 

Kahle and Stulz (2009) documented the growing importance of the precautionary demand 

for cash for U.S. listed industrial firms for 1980-2006, although they stopped short of the 

crisis period. In our European sample, the crisis dummy on cash balance is positive and 

significant only in the Eurozone countries but not in the non-Eurozone or the All Europe 

sample. In addition, public firms show higher and more significant cash ratios than 

private firms in the Eurozone but not in the non-Eurozone. These findings together 

support Hypothesis 4 that the difference in cash ratios between public and private firms is 

greater in the Eurozone during the financial crisis. In contrast to the significant and 

positive coefficient of the crisis dummy in the Eurozone, the same coefficient is 

statistically insignificant in the non-Eurozone; the interaction term between the crisis and 

Eurozone in the All Europe sample also confirms this. 

 

1.4.3. Investor Protection and Ownership 

Following La Porta, Lopez-de-Silanes, Shleifer and Vishny (LLSV; 1998), we 

incorporate the effects of laws concerning investor protection as country-level 

                                                 
16

 In Tables 5 and 6, non-Eurozone EU countries and non-EU European countries are combined under 

“non-Eurozone Europe.” A separate estimation shows that the public firm dummy is slightly greater for the 

non-Eurozone EU than for the non-EU Europe. 
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Table 1.6 European financial crisis 

 

This table presents the regression of cash holdings on firm characteristics for Eurozone and Non-Euro 

European as well as All European countries between 2002 and 2011. We add a financial crisis dummy (one 

if during 2009 or 2010, and zero otherwise) and an interaction term between the crisis dummy and public 

firm dummy to examine how cash holdings of private and public firms were affected during the crisis. We 

also add an interaction term between Eurozone dummy (one if the country is a Eurozone country and zero 

otherwise) and crisis dummy to examine how cash holdings of Eurozone and non-Eurozone countries were 

affected during the crisis. The data for public and private firms comes from S&P’s Capital IQ database. The 

dependent variable is cash and cash equivalents to asset ratio. See Appendix A for the definition of 

independent variables. The t-statistics reported in parentheses are based on standard errors robust to 

clustering by country and year. Country, year and industry dummies are included in all regressions. ***, 

**, * represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are 

winsorized at 1% at each tail to reduce the impact of outliers. Dollar values are converted into 2011 

constant dollars using the CPI.  

 Eurozone  Non-Eurozone Europe  All Europe 

 (1)  (2)  (3) (4) 

     

Public 0.020***  0.006  0.012*** 0.011*** 

 (7.32)  (1.52)  (4.65) (4.68) 

Crisis 0.018**  -0.004  0.004 -0.010*** 

 (2.22)  (-0.65)  (0.77) (-3.66) 

Public*Crisis -0.015*  -0.006  -0.008*  

 (-1.80)  (-0.92)  (-1.69)  

Eurozone      -0.020*** 

      (-2.98) 

Eurozone*Crisis      0.014*** 

      (4.06) 

Ln(Total assets) -0.006***  -0.012***  -0.009*** -0.009*** 

 (-8.64)  (-18.12)  (-16.24) (-16.50) 

Cash flow 0.021*  -0.011  -0.017 -0.023** 

 (1.83)  (-0.90)  (-1.47) (-2.00) 

CF volatility 0.014***  0.047***  0.021*** 0.023*** 

 (3.72)  (4.27)  (3.87) (4.08) 

Sales growth 0.014***  -0.000  0.000 0.000 

 (4.65)  (-0.03)  (0.41) (0.43) 

Leverage -0.243***  -0.251***  -0.251*** -0.255*** 

 (-29.09)  (-26.34)  (-39.75) (-38.66) 

NWC -0.137***  -0.111***  -0.126*** -0.128*** 

 (-19.60)  (-14.31)  (-22.07) (-21.54) 

Dividend  0.000  -0.000  0.000 -0.000 

 (0.06)  (-0.16)  (0.26) (-0.18) 

CAPEX -0.233***  -0.152***  -0.171*** -0.191*** 

 (-10.81)  (-8.00)  (-11.79) (-12.70) 

R&D  0.027***  0.035***  0.032*** 0.035*** 

 (11.54)  (9.66)  (13.73) (14.76) 

Ln(Firm age) -0.018***  -0.017***  -0.018*** -0.020*** 

 (-9.11)  (-10.67)  (-15.17) (-16.47) 

Ln(Bus. segments) -0.003**  -0.003  -0.003*** -0.004*** 

 (-2.36)  (-1.51)  (-2.63) (-3.32) 

Constant 0.270***  0.303***  0.298*** 0.322*** 

 (22.32)  (33.97)  (39.14) (31.10) 

N 14923  15688  30611 30611 

adj. R
2
 0.317  0.310  0.309 0.305 
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governance variables affecting corporate cash holding decisions. Three variables proxy 

for investor protection: (a) Anti-director rights, an index variable ranging from 0 to 6 

with higher scores indicating more shareholder rights, (b) Creditor Rights, an index 

variable ranging from 0 to 4 with higher scores indicating more creditor rights, and (c) 

Rule of law, also an index variable ranging from 0 to 10 with higher scores indicating a 

better law and order tradition as per the International Country Risk Guide. These 

measures, presented in Appendix B for each country, are taken from Rafael La Porta’s 

webpage and show substantial variability across countries. In regressions, these indexes 

were rescaled to 0-10 and expressed in decimals for consistency with each other and with 

the dependent variable. We also use alternative investor protection indexes from the 

World Bank (updated to June 2012) which are derived from Djankov, La Porta, Lopez-

de-Silanes and Shleifer (2008). 

Since countries with poor investor protection ceteris paribus should have higher 

financing frictions, it follows that firms in those countries should have higher cash ratios. 

In Table 1.7, we re-estimate the baseline cash balance model for 2002-2011 by adding 

these country-level investor protection variables (and ownership concentration to be 

discussed later) for all private and public firms in EU countries for which these variables 

are available. We find that coefficients of shareholder protection such as anti-director 

rights or rule of law variables are all statistically significant and negative, indicating that 

firms in EU countries with better investor protection have lower cash ratios. We conclude 

that Hypothesis 5(a) is supported as it relates to shareholder right protection. The effects 

of creditor rights are mixed as their coefficients are negative and significant only in 

column (3) when the transitory component of cash and acquisition expenses are included 
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as independent variables. This result is consistent with the finding of Ferreira and Vilela 

(2004), who use a sample of only publicly traded firms in 12 European Monetary Union 

countries for 1987-2000, which is virtually the pre-Euro era.
17

 The public firm dummy is 

still positive and statistically significant, indicating that the extent to which public firms 

have higher cash ratios than private firms remains after controlling for investor protection 

as well as ownership concentration. This provides support to Hypothesis 5(b).  

For further analysis, we use alternative index data on investor protection obtained 

from “Doing Business” publications by the International Finance Corporation at the 

World Bank (updated in June 2012). These indexes measure the strength of legal 

protection of minority shareholders in each country and are calculated using the 

methodology in Djankov, et al. (2008). The investor protection index is based on three 

sub-indexes: (a) “the approval and disclosure of related-party transactions” (extent of 

disclosure index), (b) “the liability of company directors and executives for self-dealing” 

(extent of director liability index), and (c) “the ability of shareholders to access corporate 

information before and during litigation” (ease of shareholder suits index). Indexes range 

from 0 to 10, with higher scores indicating a higher level of investor protection. The 

overall investor protection index (we call this a “transparency and litigation index”) is an 

average of three sub-indexes. These indexes are presented for each country in Appendix 

B, panel B. An advantage of these World Bank indexes is that they cover all 33 European 

countries in our sample while the La Porta data covers only 16 countries.   

 

                                                 
17

 The Euro was created in January 1, 1999 when national currencies of member countries were locked with 

each other at fixed rates. Euro notes and coins started to be circulated as a sole currency in the zone with 

the elimination of national currencies on January 1, 2002. 



39 

Table 1.7 The effects of investor protection and ownership concentration – La Porta et al. measure 

 

This table presents the regression of cash holdings on firm characteristics for 33 European countries 

between 2002 and 2011. The regressions also control for investor protection and ownership concentration 

variables from the La Porta website computed as per La Porta et al. (1998). The dependent variable is cash 

and cash equivalents to asset ratio. See Appendix A for the definition of independent variables. [Cash (t+1) 

–Cash (t)] is next period’s cash minus current period’s cash. Acquisition denotes acquisitions expense. 

Anti-director rights is an index variable of shareholder rights and protection, ranging from 0 to 6, with 

higher values indicating stronger shareholder rights. Rule of law is an index variable that assesses the law 

and order tradition in the country, as noted by International Country Risk (ICR). The index scales from 0 to 

10, with lower scores for countries with a lesser tradition of law and order. Creditor rights is an index 

variable of creditor rights, ranging from 0 to 4, with higher scores indicating stronger creditor rights. 

Ownership concentration is the average percentage of common shares owned by the three largest 

shareholders in the ten largest non-financial, privately-owned domestic firms in a given country. Firm 

specific controls are Ln(Total assets), Cash flow, CF volatility, Sales growth, leverage, NWC, Dividend, 

CAPEX, R&D) Ln(Firm age), and Ln(Bus. segments). The t-statistics reported in parentheses are based on 

standard errors clustered by year and industry. Year and industry dummies are included in all regressions. 

***, **, * represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are 

winsorized at 1% at each tail to reduce the impact of outliers. Dollar values are converted into 2011 

constant dollars using the CPI.  

 Investor protection and ownership concentration 

 European Union European Union European Union 

 (1) (2) (3) 

Public 0.012*** 0.007*** 0.005* 

 (5.46) (3.01) (1.95) 

Anti-director rights -0.414*** -0.443*** -0.312*** 

 (-6.74) (-7.34) (-4.42) 

Rule of law -0.674*** -0.777*** -0.878*** 

 (-5.32) (-6.35) (-7.06) 

Creditor rights 0.104*** 0.091*** -0.095*** 

 (3.30) (3.07) (-3.45) 

Ownership concentration -0.074*** -0.085*** -0.053*** 

 (-4.94) (-5.77) (-3.33) 

[Cash (t+1) –Cash (t)]  -0.480*** -0.504*** 

  (-37.48) (-23.08) 

Acquisition   -0.102*** 

   (-6.11) 

Firm specific controls Yes Yes Yes 

    

Constant 0.379*** 0.399*** 0.324*** 

 (18.53) (20.25) (17.02) 

N 24550 20687 8911 

adj. R
2
 0.301 0.408 0.392 

 

In Table 1.8, we use the World Bank transparency and litigation variables in lieu 

of the La Porta data. The results show that, when included alone, the two variables – the 

disclosure of related party transactions and the shareholder information before and during  
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Table 1.8: The effects of transparency and litigation: The Djankov, et al. (2008) measure, from the 

World Bank 

 

This table presents the regression of cash holdings on firm characteristics for 33 European countries 

between 2002 and 2011. The regressions controls for alternative definitions of investor protection. The 

indexes measure the strength of minority shareholder protections provided by the International Finance 

Corporation at the World Bank. The methodology used calculating these indexes follows Djankov, La 

Porta, Lopez-de-Silanes, and Shleifer (2008). The disclosure index ranges from 0 to 10, with higher values 

indicating greater disclosure. The director of liability index ranges from 0 to 10, with higher values 

indicating greater liability of directors. The ease of shareholder suits index ranges from 0 to 10, with higher 

values indicating greater powers of shareholders to challenge a transaction. The strength of investor 

protection index is the average of the three indexes and ranges from 0 to 10, with higher values indicating 

more investor protection. All indexes are expressed as percentages in regressions. The dependent variable is 

cash and cash equivalents divided by total assets. Public is a dummy variable that takes a value of one if a 

firm is publicly traded and zero otherwise. Firm specific controls are Ln(Total assets), Cash flow, CF 

volatility, Sales growth, leverage, NWC, Dividend, CAPEX, R&D) Ln(Firm age), and Ln(Bus. segments). 

The t-statistics reported in parentheses are based on standard errors clustered by year and industry. Year 

and industry dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% 

levels, respectively. All continuous variables are winsorized at 1% at each tail to reduce the impact of 

outliers. Dollar values are converted into 2011 constant dollars using the CPI.  

 

 All Europe 

 (1) (2) (3) (4) (5) 

Public 0.010*** 0.010*** 0.012*** 0.009*** 0.010*** 

 (4.94) (4.95) (5.74) (4.23) (4.91) 

Disclosure index 0.065* -0.102***    

 (1.77) (-3.12)    

Director liability index 0.495***  0.381***   

 (10.48)  (8.31)   

Ease of shareholder suits index -0.871***   -0.686***  

 (-14.93)   (-11.78)  

Overall transparency and litigation 

index 

    -0.096 

     (-1.52) 

Firm specific controls Yes Yes Yes Yes Yes 

      

Constant 0.302*** 0.276*** 0.249*** 0.318*** 0.273*** 

 (35.88) (33.35) (33.56) (38.54) (32.85) 

N 30611 30611 30611 30611 30611 

adj. R
2
 0.299 0.292 0.294 0.295 0.292 

 

 

litigation – are negative and statistically significant at one percent, as expected. That is, in 

countries where the corporate disclosure of related party transactions is high and where 

the investor access to corporate information concerning litigation is good, firms have 
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lower cash ratios than those in countries with a low level of these investor protection 

laws. Similar to the case of La Porta data that shows “wrong” positive signs for creditor 

rights, the director-executive liability variable also shows a “wrong” positive sign. This, 

however, is understood if the director liability variable is viewed as an agency cost 

variable rather than investor protection. For example, if the director or executive has high 

liabilities, the firm may decide to hold more cash as legal reserves. However, the overall 

investor protection index, as well as the ones concerning shareholder rights, is negative as 

expected, albeit with slightly weak statistical significance (p-value of 0.12). Still the 

public firm dummy is positive and significant, as before. Overall, these results from the 

World Bank variables are consistent with the results from the La Porta data regarding the 

effect of investor protection on cash holdings.  

La Porta et al. (1999) document that concentrated equity ownership is wide-

spread globally outside the U.S. Concentrated ownership may lower the agency cost 

between management and shareholders, although it may also increase the possibility of 

expropriation and self-dealing by controlled insiders and owners. We include Ownership 

concentration, an average percentage of common stocks owned by the three largest 

shareholders in the ten largest non-financial, privately-owned domestic firms in a 

country. The data are taken from Rafael La Porta’s webpage and are provided in 

Appendix B, panel A. Results in Table 1.7 show that the coefficient of ownership 

concentration is statistically significant at one percent and negative in all equations. This 

is due to the effect of agency cost: a higher level of ownership concentration lowers the 

agency cost and hence reduces corporate cash holdings. 
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1.4.4. Country Risk and Financial Sector Development 

Country risk can affect the overall risk environments and hence corporate cash holdings. 

The state of financial market development in a country can also influence asset liquidity 

and the extent to which firms may want to keep their assets as cash. As a proxy for 

country risk, we use the S&P sovereign bond risk ratings, obtained from the March 31, 

2013 issue of the S&P’s “RatingsDirect” sovereign rating report and presented in 

Appendix C. The highest rating is AAA (numerical score of 1) and the lowest rating is 

CC (numerical score of 20). If the credit rating of a country is changed multiple times in 

any given year (for example, the credit rating for Greece was changed five times during 

2011: BB+/BB-/B/CCC/CC), then we use the average numerical score for the country 

during the year. As a proxy for financial market development, we use the ratio of total 

market capitalization of listed companies to GDP, obtained from the World Bank. As an 

alternative proxy for sovereign credit risk, we also use the S&P’s 5-year cumulative 

probability of default, which measures the probability of a country being unable to honor 

its debt obligations over a given time period. This alternative measure yields similar 

results (not reported). 

The regression results are shown in Table 1.9. The negative and statistically 

significant coefficient for the sovereign risk ranking indicates that firms have lower cash 

ratios in countries with lower credit ratings (i.e., a lower letter grade or a higher 

numerical score). The positive and significant coefficient for the market capitalization to 

GDP ratio shows that firms in countries with more developed financial markets hold 

more cash relative to total assets than firms in countries with less developed financial 

markets. More importantly, the public firm dummy remains significant and positive in all 
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models, confirming H1 again that public firms hold more cash relative to total assets than 

private firms.  

Table 1.9 Controlling for country risk and financial sector development 

 

This table presents the regression of cash holdings on firm characteristics for 33 European countries 

between 2002 and 2011 controlling for country-level sovereign risk. Country sovereign risk data comes 

from S&P’s March 31
st
 2013 issue of S&P’s “RatingsDirect” sovereign rating report and S&P’s CMA 

Global Sovereign Credit Risk Report for the 1
st
 quarter of 2012. Market capitalization data is obtained from 

the World Bank database. The dependent variable is cash and cash equivalents divided by total assets. 

Public is a dummy variable that takes a value of one if a firm is publicly traded and zero otherwise. S&P 

country scores indicate country credit rating. Letter grades are converted to a numerical scale (1 refers to 

AAA and 20 refers to CC), following S&P methodology and expressed as percentage. If there is more than 

one rating in any given year, then average score for that year is used in regressions. MktCap/GDP is the 

market capitalization of listed companies in a country divided by GDP of that country. See Appendix A for 

the definition of other independent variables. Firm specific controls are Ln(Total assets), Cash flow, CF 

volatility, Sales growth, leverage, NWC, Dividend, CAPEX, R&D) Ln(Firm age), and Ln(Bus. segments) 

The t-statistics reported in parentheses are based on standard errors clustered by country and year. Year and 

industry dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% 

levels, respectively. All continuous variables are winsorized at 1% at each tail to reduce the impact of 

outliers. Dollar values are converted into 2011 constant dollars using the CPI.  

 

 All Europe 

 (1) (2) (3) 

    

Public 0.012*** 0.011*** 0.012*** 

 (5.68) (5.17) (5.68) 

S&P country score -0.103***  -0.096*** 

 (-6.53)  (-4.78) 

MktCap/GDP  0.016*** 0.006* 

  (5.77) (1.70) 

    

Firm specific controls Yes Yes Yes 

    

Constant 0.288*** 0.257*** 0.283*** 

 (35.18) (26.42) (30.42) 

N 30611 30611 30611 

adj. R
2
 0.299 0.294 0.299 

 

1.4.5. Matching Samples 

To ensure better comparability between public and private firms and to alleviate 

sample selection concerns based on observables, we constructed matching public and 

private firm samples. We use two matching methods: one based on industry and asset 
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size, and the other on propensity scores. For the first matching sample, public firms are 

matched to private firms, one-on-one each year with replacement, based on their two-

digit SIC industry code and closest asset size. To ensure a close match, we use a similar 

method as Asker, Farre-Mensa and Ljungqvist (2014) and impose a restriction that 

max{total asset (public), total asset(private)}/min{(total asset (public), total 

asset(private)} < 1.5.
18

 This method effectively matches smaller public firms to larger 

private firms, which corresponds to the intersection of the two size distributions. As we 

match with replacement, the matched sample has 38,220 private firm-year observations 

representing 17,485 distinct private firms, and 38,220 public firm-year observations from 

5,326 distinct public firms. The quality of the match is shown graphically in first part of 

Appendix D. The public and private firms in the matched sample are clearly much more 

comparable with each other than they are in the raw sample. The mean (median) private 

firm has total assets of $949.4 million ($125.7 million), compared to $996.2 million 

($125.9 million) for public firms. The difference in means (or medians) of firm sizes 

between public and private firm-year observations is not statistically significant in the 

matched sample.  

In addition to industry-size matching, we also match public and private firms 

based on propensity scores. Second part of Appendix D provides a histogram of 

propensity scores for the unmatched raw sample and a propensity score-matched sample 

based on the nearest neighbor with replacement (imposed caliber of 0.05), compared to 

the raw sample. Propensity scores come from a probit model, where the dependent 

variable is the public firm dummy, and independent variables are Ln(Total assets), sales 

                                                 
18

 We obtain very similar inferences using a matched sample based on 3-digit SICs and changing the 

imposed restriction to 2 from 1.5.  
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growth, Ln(Firm age), and country, year, and industry dummies. The distributions of the 

propensity score-matched samples for private and public firms are more comparable. 

Since we match with replacement, the matched sample has 9,110 private firm-year 

observations representing 7,255 distinct private firms, and 9,110 public firm-year 

observations representing 2,314 distinct public firms.  

Panel A of Table 1.10 presents univariate tests of mean differences in cash ratios 

between public and private firms for the matched samples. The results are statistically 

significant for both matching methods: nearest neighbor industry-size matching and 

propensity score matching. An average public firm still has significantly higher cash 

ratios than an average comparable private firm in both types of matched samples, 

supporting H1. And the difference of cash ratios between public and private firms is 

greater in the Eurozone than in non-Eurozone countries, supporting H3. In Panel B, we 

re-estimate the baseline cash model in Table 1.4 for Eurozone countries, using these two 

matching methods. The public firm dummy is positive and significant, providing 

additional support for H1 in a multivariate context. In sum, the baseline inferences from 

the matched sample are identical to those from the raw sample analysis. 

 

1.4.6. IPOs and Delistings 

We address the issue of how cash holdings change when a firm undergoes an IPO 

or a delisting and thereby changes its status from private to public or vice versa. During 

our sample period of 2002–2011, we identified 1,146 IPOs and 362 delistings in 33 

European countries. In order to examine these effects on cash holdings, we constructed 
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Table 1.10 Matching sample 

Panel A: Mean difference in cash holdings between private and public firms for matched samples 

This table presents average differences in cash ratios between public and private firms, (public-private), for 

the industry size-matched sample and propensity score-matched sample. Cash ratios are measured as cash 

and cash equivalents divided by total assets. ***, **, * represent significance at 1%, 5% and 10% levels, 

respectively.  

 All Europe EU Eurozone Non-EU Europe No Eurozone Europe 

Industry-size 

matched sample 

0.042*** 0.043*** 0.045*** 0.022*** 0.022*** 

(37.96) (37.62) (37.50) (3.99) (11.34) 

      

Propensity score 

matched sample 

0.052*** 0.053*** 0.053*** 0.037** 0.050*** 

(22.93) (22.82) (20.60) (2.19) (12.59) 

 

Panel B: The baseline model of cash holdings for the matched sample 
This table presents the baseline model of cash holdings on firm characteristics for Eurozone countries 

between 2002 and 2011 using two matching methods. The industry-size matched sample is constructed 

by matching public and private firms in the same industry and closest in asset size. Propensity scores are 

calculated using a probit model, where the dependent variable is the Public dummy and independent 

variables include  Ln(Total assets), sales growth, Ln(Firm age), and country, year, and industry dummies. 

The dependent variable is cash and cash equivalents divided by total assets. See Appendix A for the 

definition of independent variables. The t-statistics reported in parentheses are based on standard errors 

clustered by country and year. Country, year and industry dummies are included in all regressions. ***, 

**, * represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are 

winsorized at 1% at each tail to reduce the impact of outliers. Dollar values are converted into 2011 

constant dollars using the CPI.  

 

 Industry-size matched sample  Propensity score matched sample 

 Eurozone  Eurozone 

Public 0.019***  0.023*** 
 (5.04)  (3.93) 
Ln(Total assets) -0.007***  -0.002** 
 (-8.21)  (-2.00) 
Cash flow 0.021  0.082*** 
 (1.56)  (5.26) 
CF volatility 0.015***  0.252*** 
 (4.11)  (7.25) 
Sales growth 0.014***  0.008* 
 (4.63)  (1.84) 
Leverage -0.258***  -0.284*** 
 (-28.17)  (-22.02) 
NWC -0.142***  -0.141*** 
 (-16.26)  (-11.31) 
Dividend  -0.002  0.008** 
 (-0.87)  (2.17) 
CAPEX -0.258***  -0.359*** 
 (-11.26)  (-12.54) 
R&D  0.028***  0.026*** 
 (10.65)  (7.55) 
Ln(Firm age) -0.021***  -0.019*** 
 (-10.34)  (-8.54) 
Ln(Bus. segments) -0.003*  -0.005** 
 (-1.96)  (-2.25) 
Country&Year&Industry Yes  Yes 
    
Constant 0.292***  0.258*** 
 (19.60)  (9.67) 
N 12994  5256 
adj. R

2
 0.317  0.353 
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three subsamples: a sample of firms with IPOs, another sample of firms delisted, and a 

sample of both.  

Table 1.11 Change of firm status due to an IPO or a delisting 

 

This table presents the regression of cash holdings on firm characteristics for 33 European countries 

between 2002 and 2011. The samples include firms that changed status, either by an IPO or by delisting 

from stock exchanges. The dependent variable is cash and cash equivalents divided by total assets. See 

Appendix A for the definition of independent variables. The t-statistics reported in parentheses are based on 

standard errors clustered by country and year. Country, year and industry dummies are included in all 

regressions. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. All continuous 

variables are winsorized at 1% at each tail to reduce the impact of outliers. Dollar values are converted into 

2011 constant dollars using the CPI.  

 IPO or Delisting IPO Delisting 

 (1) (2) (3) 

Public 0.016*** 0.024*** 0.002 

 (3.14) (3.15) (0.27) 

Ln(Total assets) -0.007*** -0.005*** -0.010*** 

 (-6.11) (-2.88) (-5.86) 

Cash flow 0.032** 0.049*** 0.014 

 (2.05) (3.18) (0.60) 

CF volatility 0.080*** 0.143*** 0.041*** 

 (4.73) (5.56) (3.29) 

Sales growth -0.000 -0.000 0.002 

 (-0.97) (-1.50) (0.61) 

Leverage -0.294*** -0.316*** -0.204*** 

 (-23.81) (-22.39) (-12.80) 

NWC -0.166*** -0.188*** -0.102*** 

 (-10.78) (-9.54) (-8.85) 

Dividend  -0.012*** -0.016*** -0.006 

 (-4.25) (-4.76) (-1.16) 

CAPEX -0.234*** -0.280*** -0.123** 

 (-9.68) (-9.09) (-2.57) 

R&D  0.040*** 0.035*** 0.042*** 

 (8.91) (5.91) (7.95) 

Ln(Firm age) -0.022*** -0.026*** -0.005* 

 (-13.23) (-10.39) (-1.97) 

Ln(Bus. segments) -0.004 -0.003 -0.012*** 

 (-1.52) (-0.89) (-2.99) 

    

Country&Year&Industry  Yes Yes Yes 

    

Constant 0.324*** 0.355*** 0.223*** 

 (21.29) (16.69) (11.92) 

N 7203 4658 2769 

adj. R
2
 0.392 0.444 0.321 

 

Table 1.11 shows that, in the IPO sample, the public firm dummy is positive and 

statistically significant at one percent, indicating that public firms have higher cash ratios 
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than private firms, confirming H1. The coefficient shows that the difference in cash ratios 

of public vs. private firms is 2.4% in the full model. The IPO sample effectively 

compares cash holdings of the firm, tracing changes in firm status from private to public. 

Hypothesis 1 implies that cash holdings should be higher post-IPO, which is confirmed in 

the IPO sample.  

In the delisting sample, the public firm dummy is positive but not statistically 

significant, however. This is because delistings occur as a result of financial distress as 

well as firms going private. The two have different implications for cash holdings, which 

explains weak results in the delisting sample. The pooled IPO and delisting sample does 

show the significant and positive coefficients for the public firm dummy. 

 

1.4.7. Endogeneity of Firm Status 

We now consider the possibility that the choice of a firm being public or private is 

an endogenous decision. That is, it is possible that some unobservable firm-specific 

factors may affect firm ownership and cash holding decisions simultaneously. In order to 

address this concern on endogeneity, we use the two-stage instrumental variable 

approach, performing the Durbin-Wu-Hausman test of the public firm dummy for 

endogeneity,
19

 as well as Heckman’s (1979) two-stage method to correct for sample 

selection bias.   

For instrumental variable estimation, we need an instrument which is exogenous 

                                                 
19

 We follow the methodology by Gourieroux, Monfort, Renault and Trognon (1987) to calculate the test 

statistics for Durbin-Wu-Hausman test. First, we run the probit model in the first column of Table 1.12 and 

save the predicted values (p_hat). Then, we calculate generalized residuals using the formula:  ̃ ( )  

[
     (   )

      (   )         (   ) 
]          (   ) , where p.d.f and c.d.f are the probability distribution function 

and cumulative distribution function of N(0,1). Finally, we add this generalized residual to the second stage 

regression and test for its significance.  
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but which affects cash holdings only through the firm’s decision on ownership status. We 

identify three such instruments that influence the decision of a firm to change its 

ownership status. The first is “years since EU application,” which is calculated as the 

number of years since a country applied for EU membership. The information on this for 

each country was collected from the EU website. The year of a country’s application to 

the EU is exogenous for the firm but the connection between that and cash balance is 

roundabout. It is plausible that an EU entry provides certain benefits to the country, 

including increases in trade and investments as well as economic growth and free factor 

movement due to economic integration. This, in turn, may have a positive impact on 

earnings and stock prices, and also on corporate cash holdings given the connection 

between financial market development and cash holdings discussed in section IV4. 

However, since this process and the realization of integration benefits may take time, it 

may be that private firms in late-entry countries are more likely to go public than those in 

older member countries to benefit from increased EU integration developed already in the 

past.  

The second instrument is “percentage of sales by public firms,” which is 

calculated as the percentage of total sales by public firms in a Fama-French 48 industry. 

Campa and Kedia (2002) use a similar instrument for the decision to diversify to capture 

the overall attractiveness of a given industry to conglomerates. The logic is that the 

higher the share of sales by public firms in a given industry, the more attractive it will be 

to private firms considering going public.  

The third instrument is a “core Euro dummy,” which takes a value of one if a 

country is one of the original 11 core Euro founders (i.e., Belgium, Germany, Spain, 
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France, Ireland, Italy, Luxembourg, the Netherlands, Austria, Portugal and Finland) and 

zero otherwise in the 33-country sample. 

In the first stage, we estimate a probit model of a firm’s choice of an 

organizational form (i.e., public or private) as a function of three instruments and lagged 

firm variables in the baseline cash model. We use the predicted probability from the first 

stage probit model in the second stage of instrumental variable (IV) estimation as a proxy 

for the public firm dummy and also in calculating lambda in Heckman’s (1979) self-

selection model. Estimation results for first stage probit are presented in column 1 of 

Table 1.12. The second-stage results from the instrumental variable estimation and from 

the Heckman selection model are shown in column 2 and 3, respectively.   

The results for the first stage show that the coefficient for the first instrument, 

years since EU application, is negative and highly significant. That is, firms in countries 

that joined the EU more recently are more likely to be public. The coefficient for the 

second instrument, the percentage of sales by public firms, is positive and highly 

significant, highlighting that firms are more likely to be public in industries where a 

higher share of the sales are accounted for by public firms. The positive and significant 

coefficient of the third instrument, the core Euro dummy, indicates that firms in one of 

the original 11 Euro countries are more likely to be public.  

In the second stage, the coefficient of the public firm dummy in the two-stage 

instrumental variable estimation is positive (4.7%) and highly significant, which confirms 

our earlier finding for H1 that public firms on average hold more cash per total assets 
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Table 1.12 Instrumental variable (IV) and Heckman sample-selection estimation  

 

This table presents the 2-stage least squares (2SLS) IV regression and Heckman’s (1979) two-stage sample-

selection estimation of cash holdings for 33 European countries between 2002 and 2011. The first-stage 

regression is Probit, where Public is a dummy variable that takes a value of one if a firm is publicly traded and 

zero otherwise. The second-stage regression for IV is pooled OLS, with cash ratios as dependent variable. See 

Appendix A for the definition of independent variables. The instruments for Public dummy are (a) “Years since 

EU application”, which is the number of years since a country applied for EU membership (expressed as 

percentage); (b) “Percentage of sales by public firms”, which is calculated as the percentage of total sales by 

public firms in an industry ; (c) the core Euro dummy which takes a value of one if a country is one of  the 11 

core Euro founders (i.e. Belgium, Germany, Spain, France, Ireland, Italy, Luxembourg, the Netherlands, Austria, 

Portugal and Finland) and zero otherwise. Lagged firm-specific variables are included as controls in the first 

stage probit. The Null hypothesis for the endogeneity test is that the public dummy is exogenous. The t-statistics 

reported in parentheses are based on standard errors robust to clustering by country and year. Year and industry 

dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% levels, 

respectively. All continuous variables are winsorized at 1% at each tail to reduce the impact of outliers. Dollar 

values are converted into 2011 constant dollars using the CPI.  

 First Stage  Second Stage – IV  Heckman Sample-selection 

 Public  Cash  Cash 

 lagged controls  contemporaneous controls  contemporaneous controls 

Public   0.070** 
     (2.20) 
Public predicted    0.047***   
   (3.49)   
Ln(Total assets) -0.075***  -0.009***  -0.010*** 
 (-8.12)  (-15.26)  (-17.03) 
Cash flow  -0.074  -0.014  -0.015 
 (-1.05)  (-1.11)  (-1.12) 
CF volatility 0.180***  0.019***  0.019*** 
 (3.74)  (3.16)  (3.17) 
Sales growth 0.017  0.007***  0.007*** 
 (1.27)  (3.50)  (3.50) 
Leverage -0.240***  -0.252***  -0.253*** 
 (-3.72)  (-38.16)  (-38.09) 
NWC 0.241***  -0.129***  -0.128*** 
 (4.73)  (-19.79)  (-19.86) 
Dividend  0.202***  0.000  0.001 
 (6.87)  (0.00)  (0.31) 
CAPEX 0.378**  -0.191***  -0.190*** 
 (1.97)  (-12.35)  (-12.30) 
R&D  -0.019  0.031***  0.031*** 
 (-0.69)  (13.82)  (13.74) 
Ln(Firm age) -0.010  -0.017***  -0.017*** 
 (-0.75)  (-12.05)  (-12.10) 
Ln(Bus. segments) 0.675***  -0.008***  -0.005*** 
 (18.87)  (-3.66)  (-3.02) 
Years since EU application -0.335***     
 (-4.15)     
% of Sales by Public firms 25.032***     
 (5.56)     
Core Euro dummy 0.224***     
 (5.48)     
Country  No  Yes   
Year & Industry Yes  Yes   
Constant -1.618***  0.254***   
 (-3.14)  (17.81)   
Lambda     -0.036* 
     (-1.91) 
Durbin-Wu-Hausman test    0.003   
of endogeneity (p-value)      
N 25531  25092  25092 
Pseudo R

2 
0.160     

Adj. R
2
   0.314  0.314 
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than private firms, holding others constant. We also use Heckman’s (1979) two-stage 

method to control for endogeneity due to self-selection of firms that choose to be publicly 

listed. The results are presented in column 3 of Table 1.12. The public dummy is positive 

7% and statistically significant. The coefficient for lambda,
20

 the correction for selection 

bias, is negative and significant at the ten percent level. That is, there is a negative 

correlation between a firm’s choice to be public and its cash holdings. This means that 

the firm characteristics that lead firms to be public also cause them to hold less cash, 

which implies that our estimated coefficient for public dummy in Table 1.4 is biased 

downward, which actually strengthens our conclusion for H1. 

  

1.5. Further Empirical Analyses 

This section provides further analyses for robustness or for additional issues pertaining to 

cash balance models beyond the scope of the basic empirical analysis discussed above.  

1.5.1. Change Equation for Unobservable Firm Characteristics 

To account for the impact of unobservable firm characteristics on cash holdings, 

we estimate the following changes-in-variables model following Bates et al. (2009): 

ΔCashit = β0 + β1Publici+ β2ΔLn(Total asset)it + β3 (Lag Cash)it  +β4 (Lag ΔCash)it                              

            + β5Δ(Cash flow)it + β6 (CF volatility)it+ Β7Δ(Sales growth)it  

+ β8Δ(Leverage)it 

                                                 
20

 We follow Campa and Kedia (2002) to calculate sample-correction variable lambda.            

                                    (    )  
 (    )

 (    )
                        

  (    )  
  (    )

   (    )
                     ( )      ( )  are the density and cumulative distribution 

functions of the standard normal, respectively. Z is a vector of controls. Predicted values from first stage 

probit are used to calculate sample-correction variables λ1 and λ2. In the second stage, we estimate the cash 

model as specified above, including λ as sample-correction variable.   
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    + β9Δ(NWC)it + β10 (Dividend)it + β11Δ(CAPEX)it + β12Δ (R&D)it  

     + β13Ln(Firm age)it + β14Ln(Bus. segments)it + year dummies  

     + industry dummies + country dummies + εit    (2) 

 

The estimation results in Table 1.13 are broadly consistent with those in Bates et al. 

(2009). The coefficient for the public firm dummy is still statistically significant at the 

five percent level, except for the Eurozone subsample. The difference in changes in cash 

holdings between public and private firms is smaller in all subsamples. These results 

indicate that public firms on average add to their cash balances each year more than 

private firms. Despite the fact that change equations are harder to estimate than level 

equations, the adjusted R
2
 of 25% is fairly high. 

 

1.5.2. Jointly Determined Variables 

Opler et al. (1999) argue that some of the variables in the baseline model may be 

determined jointly with cash holdings, which may lead to inconsistent coefficient 

estimates. They point out that firms may choose leverage, investment and cash holdings 

simultaneously. In addition, dividend policy may also be related to cash holdings. To 

address this concern, we follow the Opler, et al. approach and estimate the following 

reduced-form regression, which omits such joint determined variables as capital 

expenditures, leverage and dividends: 

Cashit = β0 + β1Publici+  β2 Ln(Total asset)it + β3 (Cash flow)it + β4 (CF volatility)it  

             + Β5 (Sales growth)it + β6 (NWC)it +β7 (R&D)it + β8ln(Firm age)it   

                +  β9Ln(Bus. segments)it + year + industry + country + εit   (3) 
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Table 1.13 Changes specification: Controlling for unobservable firm characteristics 

 

This table presents regressions of changes in cash holdings on changes on firm characteristics for 33 

European countries between 2002 and 2011. Regressions are grouped by all Europe, the European Union, 

the Eurozone, and non-EU Europe. The dependent variable is change in the cash and cash equivalents 

divided by total assets. Public is a dummy variable that takes the value of 1 if a firm is publicly traded and 

zero if it is a private firm. ΔLn(Total assets) is the change in the natural logarithm of book value of assets. 

Lag cash is the cash ratio at time t-1. Δ(Cash flow) is the change in operating cash flows scaled by total 

assets. CF volatility is calculated as the standard deviation of cash flow for each firm. Δ(Sales Growth) is 

the change in growth of revenue from time t to t+1. Δ (Leverage) is the change in short term debt plus long 

term debt scaled by total assets. Δ(NWC) is calculated as change in (current assets - current liabilities - 

cash and equivalents) scaled by total assets. Dividend is a dummy variable which takes a value of one if a 

firm pays dividends and zero otherwise. Δ(CAPEX) is the change in capital expenditures scaled by total 

assets. R&D is a dummy variable which takes a value of one if a firm has research and development 

expenditures and zero otherwise. Ln(Firm age) is calculated as the natural logarithm of years since 

founding. Ln(Bus. segment) is the natural logarithm of the number of business segments in which the firm 

is operating. The t-statistics reported in parentheses are based on standard errors clustered by country and 

year. Country, year and industry dummies are included in all regressions. ***, **, * represent significance 

at 1%, 5% and 10% levels, respectively. All continuous variables are winsorized at 1% at each tail to 

reduce the impact of outliers. Dollar values are converted into 2011 constant dollars using the CPI.  

  All Europe European Union Eurozone Non-EU Europe 

Public 0.005** 0.004* 0.001 0.011* 

 (2.30) (1.76) (0.44) (1.79) 

ΔLn(Total assets) -0.001*** -0.001*** -0.000 0.000 

 (-2.96) (-2.68) (-0.63) (0.14) 

Lag cash -0.265*** -0.262*** -0.233*** -0.299*** 

 (-22.25) (-20.24) (-14.03) (-12.60) 

Δ (Cash flow) 0.113*** 0.115*** 0.100*** 0.132*** 

 (9.62) (9.07) (4.90) (3.41) 

CF volatility 0.001 0.001 -0.000 -0.010 

 (0.12) (0.18) (-0.07) (-0.39) 

Δ (Sales growth) -0.000** -0.005*** -0.012*** -0.000** 

 (-2.43) (-3.69) (-4.30) (-2.53) 

Δ (Leverage) -0.196*** -0.192*** -0.181*** -0.219*** 

 (-11.66) (-10.49) (-9.21) (-5.81) 

Δ (NWC) -0.126*** -0.126*** -0.169*** -0.124*** 

 (-8.59) (-8.02) (-7.69) (-3.53) 

Dividend  -0.004** -0.004* -0.005* -0.007 

 (-1.97) (-1.92) (-1.92) (-1.24) 

Δ (CAPEX) -0.208*** -0.218*** -0.210*** -0.159*** 

 (-9.52) (-9.11) (-6.08) (-3.40) 

R&D  0.007*** 0.007*** 0.005** 0.006 

 (4.20) (3.93) (2.28) (1.04) 

Ln(Firm age) -0.006*** -0.006*** -0.006*** -0.004 

 (-5.50) (-5.29) (-3.46) (-1.47) 

Ln(Bus. segments) -0.002* -0.002 -0.001 -0.003 

 (-1.94) (-1.55) (-0.49) (-1.03) 

Country&Year&Industry  Yes Yes Yes Yes 

Constant 0.059*** 0.060*** 0.057*** 0.047*** 

 (8.72) (8.55) (6.95) (2.83) 

N 14427 12693 6815 1734 

adj. R2 0.246 0.246 0.242 0.265 
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Results, presented in column 1-3 of Table 1.14, are the same as reported in the baseline 

model in Table 1.4, supporting Hypothesis 1 on the relative cash holdings of private 

versus public firms. Public firms still hold more cash balances relative to assets than 

private firms, and this is true in all three samples – the Eurozone, the EU overall and non-

EU Europe.   

1.5.3. Transitory Cash 

The baseline model considered thus far does not take into account the fact that 

firms sometimes may add to their cash balances in order to spend that amount in the next 

period for a planned project or because they are temporarily off from their target levels. 

To account for these transitory cash positions, Opler et al. (1999) propose adding 

expected transitory cash, defined as (cash-to-asset ratio at t+1 minus cash-to-asset ratio at 

t), in the baseline cash balance model.  

Regression results are presented in columns 4, 5, and 6 of Table 1.14. The 

coefficient for next year’s change in cash is negative as expected and is statistically 

significant in all subsamples. Adjusted R
2
 levels are actually higher than before (ranging 

from 40.4% to 47.3%), and coefficient estimates are qualitatively the same as in the 

baseline model. The difference in cash holdings between public and private firms is 

smaller due to transitory components than in the baseline model but still remain 

statistically significant in all samples. 

 

1.5.4. Acquisition Expenses and Unused Credit Lines 

We also control for acquisition expenses and unused credit lines, which are likely 

to affect cash holdings of firms and also likely to correlate with a firm’s status as a public 
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Table 1.14 Jointly determined variables, transitory cash, and controlling for acquisitions and unused credit line 

 

This table presents three types of regressions of cash holdings on firm characteristics for 33 European countries between 2002 and 2011: (1) Reduced form regressions 

that omit CAPEX, leverage and dividend; (2) Regressions that control for changes in cash holdings in the next period; and (3) Regressions that control for acquisitions 

expense and unused credit line.  The dependent variable is cash and cash equivalents divided by total assets. See Appendix A for the definition of independent variables. 

The t-statistics reported in parentheses are based on standard errors clustered by country and year. [Cash (t+1) –Cash (t)] is the next period’s cash minus current period’s 

cash. Country, year and industry dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. All continuous 

variables are winsorized at 1% at each tail to reduce the impact of outliers. Dollar values are converted into 2011 constant dollars using the CPI. 
 

 Excluding jointly determined variables  Accounting for transitory cash  Controlling for acquisitions and unused credit line 

 All 

 Europe 

Eurozone Non-EU 

Europe 

All 

 Europe 

Eurozone Non-EU 

Europe 

All Europe 

 (1) (2) (3)  (4) (5) (6)  (7) (8) (9) (10) (11) 

Public 0.018*** 0.020*** 0.019***  0.007*** 0.013*** 0.016**  0.006** 0.007** 0.009*** 0.010*** 0.007* 

 (8.56) (7.35) (2.93)  (2.99) (4.34) (2.12)  (2.18) (2.41) (2.63) (3.09) (1.70) 
Ln(Total assets) -0.014*** -0.011*** -0.018***  -0.011*** -0.007*** -0.013***  -0.007*** -0.007*** -0.008*** -0.007*** -0.006*** 

 (-21.69) (-15.19) (-10.98)  (-16.47) (-9.24) (-8.44)  (-10.57) (-11.04) (-9.87) (-9.77) (-8.67) 

Cash flow 0.012 0.065*** -0.012  -0.029** 0.012 -0.068***  0.082*** 0.078*** 0.110*** 0.116*** 0.177*** 
 (1.13) (5.49) (-0.62)  (-2.40) (0.93) (-2.71)  (5.60) (4.70) (5.22) (7.42) (7.48) 

CF volatility 0.023*** 0.015*** -0.011  0.021*** 0.013*** 0.038**  0.065*** 0.068*** 0.012 0.015 0.015** 

 (3.54) (3.00) (-0.54)  (3.39) (3.09) (2.25)  (4.05) (3.91) (1.09) (1.29) (1.98) 
Sales growth 0.000 0.008** -0.000  0.000 0.012*** -0.000  0.000 -0.000 0.003 0.002 0.004* 

 (0.11) (2.38) (-0.90)  (0.31) (4.26) (-0.12)  (0.85) (-0.30) (1.55) (1.09) (1.78) 

NWC -0.048*** -0.059*** -0.086***  -0.110*** -0.117*** -0.132***  -0.088*** -0.104*** -0.091*** -0.102*** -0.078*** 
 (-9.22) (-10.28) (-6.00)  (-19.84) (-15.03) (-7.48)  (-13.87) (-15.44) (-16.78) (-19.66) (-8.28) 

R&D 0.041*** 0.035*** 0.021***  0.034*** 0.028*** 0.016***  0.020*** 0.021*** 0.019*** 0.018*** 0.008*** 

 (14.82) (12.95) (4.29)  (14.48) (11.04) (2.75)  (8.90) (9.27) (8.05) (8.62) (3.07) 
Ln(Firm age) -0.017*** -0.016*** -0.020***  -0.017*** -0.018*** -0.021***  -0.008*** -0.009*** -0.008*** -0.008*** -0.005*** 

 (-14.67) (-7.85) (-7.95)  (-13.59) (-8.53) (-8.32)  (-5.99) (-6.73) (-4.21) (-4.51) (-3.01) 

Ln(Bus. segments) -0.001 0.000 0.001  -0.002* -0.002 0.000  0.001 0.001 -0.003** -0.003** 0.002 
 (-0.58) (0.35) (0.34)  (-1.68) (-1.65) (0.06)  (0.88) (0.98) (-2.34) (-2.05) (1.38) 

Leverage     -0.229*** -0.228*** -0.228***  -0.183*** -0.197*** -0.151*** -0.157*** -0.116*** 

     (-38.60) (-26.35) (-16.91)  (-26.97) (-25.57) (-14.68) (-16.05) (-11.82) 
Dividend     0.000 -0.000 -0.003  -0.008*** -0.008*** -0.001 -0.001 -0.008*** 

     (0.29) (-0.17) (-0.67)  (-3.27) (-3.21) (-0.22) (-0.24) (-3.08) 

CAPEX     -0.180*** -0.227*** -0.127***  -0.148*** -0.147*** -0.167*** -0.174*** -0.174*** 
     (-13.32) (-10.89) (-4.39)  (-7.98) (-6.79) (-6.87) (-7.95) (-4.41) 

[Cash(t+1)–Cash(t)]     -0.475*** -0.438*** -0.444***  -0.498***  -0.484***  -0.448*** 
     (-34.93) (-22.29) (-15.08)  (-24.24)  (-18.55)  (-11.66) 

Acquisitions         -0.106*** -0.115***   -0.073*** 

         (-7.15) (-7.24)   (-4.85) 
Unused credit line           -0.042*** -0.001** -0.051*** 

           (-3.81) (-2.07) (-3.69) 

Constant 0.231*** 0.208*** 0.240***  0.290*** 0.274*** 0.287***  0.213*** 0.218*** 0.205*** 0.209*** 0.199*** 
 (32.13) (18.68) (11.77)  (38.56) (21.37) (13.93)  (25.46) (23.28) (18.43) (14.93) (15.26) 

N 31402 15305 3660  25750 12681 3070  10506 12379 6536 8524 3453 

adj. R2 0.216 0.210 0.286  0.417 0.404 0.473  0.404 0.277 0.357 0.238 0.355 
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firm. The estimation results, presented in columns 7-11 of Table 1.14, show that the 

public firm dummy is still positive and statistically significant in all subsamples. 

Consistent with Bates et al. (2009) and Pinkowitz et al. (2013), the coefficient estimate 

for acquisition expenses is negative and significant. The coefficient for the unused credit 

line is also negative and significant, indicating that the credit line provides additional 

liquidity and hence reduces the need for the firm to hold cash.  

 

1.5.5. Target Adjustment Model 

Thus far, we considered static cash balance models implicitly assuming an 

instantaneous adjustment to a target level of cash. With market frictions, a dynamic 

adjustment of cash holdings is more realistic because firms may adjust their actual levels 

of cash holdings to target levels over time. To test whether this affects our findings, we 

use the following specification following Dittmar and Duchin (2011) and Gao et al. 

(2013a): 

ΔCashit = β0 + β1Publici + β2Publici x (Cash* - Lag Cash)it + β3 (Cash* - Lag Cash)it + εit                       

(4) 

The dependent variable is the change in cash ratio from time t-1 to time t, β3 is the speed 

of adjustment coefficient, and Cash* is the predicted cash ratio from the baseline full 

model in columns 2-5 of Table 1.4. We expect β2 of the interaction term to be positive as 

public firms tend to adjust to their target cash levels faster than private firms. However, 

Gao et al. (2013a) argue a conditioning possibility that such faster adjustment to target 

levels by public firms may take place only when they have a cash deficit; when public 

firms have a cash surplus, their cash adjustment to their target will tend to be slower.  
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The results are presented for four samples (All Europe, EU, Eurozone, and non-

EU Europe) in Table 1.15 in three panels. Panels A, B and C, respectively, concern the 

full sample, the excess cash sample, and the cash deficit sample. In all panels, the 

coefficients of the target adjustment variable, (Cash* - Lag cash), are positive and 

statistically significant in all sub-samples, indicating that both private and public firms 

actively adjust their cash holdings to target levels. However, we do not find a statistically 

significant difference between public and private firms in terms of the speed of 

adjustment. Nevertheless, it is noteworthy that the speed of adjustment coefficients is 

higher economically (though statistically significant in both) when there is a cash deficit 

(panel C) than when there is a cash surplus (panel B) (except in the non-EU Europe 

subsample). This is consistent with Gao et al. (2013a). 

 

1.5.6. Cash Flow Sensitivity of Cash 

Another issue is whether cash holdings are sensitive to operational cash flow as 

firm values are related to cash flow rather than cash. Almeida et al. (2004) argue that only 

those firms whose investments are constrained by market frictions manage liquidity, 

which is measured by sensitivity of cash flow to cash. The cash flow sensitivity of cash is 

positive for financially constrained firms but should reveal no systematic patterns for 

financially unconstrained firms. Applied to our topic, the implication is that to the extent 

that private firms are more financially constrained than public firms, private firms should 

have a higher cash flow sensitivity of cash than public firms. Farre-Mensa (2014), 

however, argues an alternative hypothesis that public firms should exhibit a higher cash 
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Table 1.15 Target adjustment model  

 

This table estimates the speed of adjustment of cash regressions in public and private firms for 33 European 

countries between 2002 and 2011. Regressions are grouped by all Europe, the European Union, the 

Eurozone, and non-EU Europe. The dependent variable is change in cash and marketable securities to asset 

ratio. Cash* is the predicted cash ratio from columns 2, 4, 6, 8 of Table 4. The t-statistics reported in 

parentheses are based on standard errors clustered by country and year.***, **, * represent significance at 

1%, 5% and 10% levels, respectively. All continuous variables are winsorized at 1% at each tail to reduce 

the impact of outliers. Dollar values are converted into 2011 constant dollars using the CPI.  

 Panel A: Speed of adjustment for full sample 

 All Europe European Union Eurozone Non-EU Europe 

 (1) (2) (3) (4) 

Public -0.001 -0.002 -0.002 0.001 

 (-0.79) (-1.16) (-1.20) (0.28) 

Public x (Cash*- Lag cash) 0.012 0.018 0.031 -0.047 

 (0.63) (0.94) (0.95) (-0.73) 

(Cash*- Lag cash) 0.331*** 0.321*** 0.275*** 0.422*** 

 (19.44) (17.89) (10.65) (7.25) 

Constant 0.001 0.001 0.003** -0.001 

 (0.65) (0.90) (2.06) (-0.28) 

N 30507 26979 14900 3528 

adj. R
2
 0.192 0.187 0.168 0.231 

 
Panel B: Speed of adjustment for cash surplus sample: (Cash* – Lag cash) ≤ 25

th
 percentile 

 All Europe European Union Eurozone Non-EU Europe 

 (1) (2) (3) (4) 

Public -0.006 -0.011 -0.010 0.013 

 (-0.97) (-1.62) (-1.53) (0.53) 

Public x (Cash*- Lag cash) -0.012 -0.018 -0.021 -0.034 

 (-0.28) (-0.42) (-0.32) (-0.21) 

(Cash*- Lag cash) 0.396*** 0.388*** 0.352*** 0.515*** 

 (11.67) (10.91) (6.46) (3.58) 

Constant 0.016*** 0.019*** 0.018*** 0.012 

 (2.98) (3.18) (3.32) (0.57) 

N 7627 6745 3725 882 

adj. R
2
 0.147 0.136 0.126 0.227 

 
Panel C: Speed of adjustment for cash deficit sample: (Cash* – Lag cash) ≥ 75

th
 percentile 

 All Europe European Union Eurozone Non-EU Europe 

 (1) (2) (3) (4) 

Public -0.003 0.001 -0.006 -0.045 

 (-0.31) (0.18) (-0.52) (-1.56) 

Public x (Cash*- Lag cash) 0.028 -0.003 0.086 0.325 

 (0.38) (-0.05) (0.68) (1.31) 

(Cash*- Lag cash) 0.513*** 0.536*** 0.447*** 0.277* 

 (6.38) (6.36) (4.22) (1.67) 

Constant -0.025*** -0.027*** -0.018* 0.009 

  (-2.77)  (-2.87)   (-1.86)   (0.42) 

N 7626 6745 3725 882 

adj. R
2
 0.053 0.052 0.050 0.070 
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flow sensitivity of cash than private firms because of the competitive cost of non-

selective disclosure imposed on public firms but not on private firms.  

Table 1.16 Cash flow sensitivity of cash 

 

This table presents the cash flow sensitivity of cash regressions for 33 European countries between 2002 

and 2011. Regressions are grouped by all Europe, the European Union, the Eurozone, and non-EU Europe. 

The dependent variable is change in cash and cash equivalents divided by total assets. See Appendix A for 

the definition of independent variables. The t-statistics reported in parentheses are based on standard errors 

clustered by country and year. Country, year and industry dummies are included in all regressions. ***, **, 

* represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are winsorized at 

1% at each tail to reduce the impact of outliers. Dollar values are converted into 2011 constant dollars using 

the CPI.  

 All Europe European Union Eurozone Non-EU Europe 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Public 0.000 -0.007** -0.000 -0.007** -0.003 -0.004 0.012* -0.001 

 (0.37) (-2.40) (-0.10) (-2.51) (-1.36) (-1.02) (1.94) (-0.09) 

Public x  0.005 0.070*** 0.014 0.074*** 0.036* 0.071* -0.140** 0.029 

Cash flow (0.49) (3.09) (1.40) (3.18) (1.90) (1.79) (-2.15) (0.51) 

         

Ln(Total  -0.002*** 0.000 -0.002*** 0.000 -0.002*** 0.000 -0.002 -0.001 

assets) (-7.04) (0.28) (-8.09) (0.29) (-5.38) (0.68) (-1.61) (-0.88) 

         

Cash flow 0.073*** 0.055*** 0.070*** 0.049*** 0.089*** 0.065* 0.188*** 0.126** 

 (7.92) (3.19) (7.76) (2.79) (5.10) (1.71) (2.83) (2.14) 

Sales growth -0.001*** -0.001 -0.001 -0.004* -0.002 -0.003 -0.001*** 0.003* 

 (-9.13) (-0.50) (-1.27) (-1.94) (-1.21) (-0.74) (-20.74) (1.97) 

Δ (NWC)  -0.159***  -0.153***  -0.180***  -0.209*** 

  (-8.49)  (-7.58)  (-9.41)  (-6.47) 

Δ (ST debt)  -0.191***  -0.184***  -0.195***  -0.230*** 

  (-10.12)  (-9.04)  (-10.26)  (-5.95) 

CAPEX  -0.167***  -0.175***  -0.142***  -0.125*** 

  (-8.93)  (-8.27)  (-5.81)  (-4.01) 

Acquisitions  -0.189***  -0.181***  -0.188***  -0.205*** 

  (-13.32)  (-11.74)  (-9.20)  (-5.82) 

         

Country  Yes Yes Yes Yes Yes Yes Yes Yes 

Year  Yes Yes Yes Yes Yes Yes Yes Yes 

Industry  Yes Yes Yes Yes Yes Yes Yes Yes 

         

Constant -0.001 0.000 -0.000 0.002 -0.000 -0.005 -0.002 0.021 

 (-0.20) (0.03) (-0.04) (0.42) (-0.07) (-0.74) (-0.12) (1.33) 

N 42269 13066 37558 11694 19725 6988 4711 1372 

adj. R2 0.028 0.135 0.028 0.132 0.036 0.145 0.033 0.178 

 

To address this issue, we use the following specification following Almeida et al. 

(2004):  

 ΔCashit = β0 + β1Publici+ β2Publici*(Cash Flow)it + β3ln(Total Asset)it                                                       

               + β4(Cash flow)it +  Β5(Sales growth)it + β6Δ(NWC)it + Β7Δ(St Debt)it           
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(5)            + β8Δ(CAPEX)it + year dummies + industry dummies + country dummies + εit 

 

In order to assess the differences in cash flow sensitivities of cash between public and 

private firms, we include an interaction term between the public firm dummy and cash 

flow.  

Estimation results are presented in Table 1.16. We find that the coefficient of cash 

flow is significant in all subsamples, indicating that cash holdings of both public and 

private firms are sensitive to cash flow. The coefficient of the interaction term is positive 

and significant, which suggests that the cash flow sensitivity of cash is higher for public 

firms than it is for private firms in Europe. This is consistent with an alternative 

explanation provided by Farre-Mensa (2014) that disclosure costs impose financial 

constraints on public firms. 

 

1.6. Conclusion 

Liquid asset holdings of firms have become important in the recent decade of 

market volatility, and more so during the recent global financial crisis. At the same time, 

the dominant form of business is the private firm. Existing work on cash holdings of 

private firms is scant and only for U.S. firms. In this paper, we provide the first large-

scale cross-country study of cash holdings of publicly traded and privately held firms in 

Europe, using a unique sample of firms in 33 emerging and developed European 

countries from 2002 to 2011, which encompasses the period of the Euro as well as the 

European financial crisis.  
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We find that European public firms on average hold more cash as a percentage of 

total assets than private firms. This is consistent with the notion that the effect of higher 

agency cost on public vs. private firms outweighs the effect of advantaged access to 

capital market by public firms. This finding is robust after controlling for various model 

specifications and over various samples and market conditions, as well as the 

incorporation of country-level governance and currency regime. The results are also 

robust regardless of whether a raw or matched sample is used and whether a firm’s 

choice on ownership is endogenous. Moreover, we show that during the recent European 

financial crisis, firms in the Eurozone had higher cash ratios than firms in non-Eurozone 

countries.  

Furthermore, we document that corporate cash ratios are lower in the Eurozone 

than in non-Eurozone countries due to the lower transaction demand for cash by the 

adoption of a single currency in the Eurozone. However, the difference in cash ratios 

between public and private firms is higher in the Eurozone than in non-Eurozone 

countries. This is attributable to two factors. First, the precautionary cash demand is 

higher in the Eurozone due to the risk and difficulty of economic adjustment and policy 

coordination without exchange rate changes in the Eurozone. Second, economic 

adjustments and transfers in the Eurozone operate through trade and market, with a 

greater impact on publicly listed firms than private firms. That is, the extent to which 

public firms have higher cash ratios than private firms is greater in the Eurozone than in 

non-Eurozone countries. 

We also find that firms in countries with poor shareholder protection and more 

advanced financial sector development hold more cash per assets. However, there is little 
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difference between public and private firms in terms of how fast they adjust their cash 

holdings to target levels. Moreover, the cash flow sensitivity to cash is higher for public 

firms.  

One limitation of this study is the potential interdependence among investment, 

leverage and dividend decisions and cash holdings. We follow existing work and address 

it only in reduced form. This may be defensible given the large scope of this study which 

spans 427,724 firm-year observations in 33 European countries over the 10 year period, 

but it must be stated that the interdependencies should be estimated ideally as a 

simultaneous system. In addition, international institutional issues that we did not 

examine such as culture, institutional efficiency and the like can also be studied more 

fruitfully.
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CHAPTER 2 

DO PRIVATE FIRMS PERFORM BETTER THAN PUBLIC FIRMS? 

 

2.1. Introduction 

While publicly listed companies typically constitute the majority of most 

investors’ equity portfolio holdings, they represent only a small minority of all firms in 

the economy. For example, Table 2.1 summarizes our sample of U.K. industrial firms 

sampled from the Orbis database. We find that only around 2% of firms are listed and, 

using Fama-French industry classifications, this number typically ranges between 0 and 

5% (with the exception of the Construction, Business Services and the Wholesale 

industries).
21

 Not only are there substantially more private firms than public firms, but 

their economic significance is also greater. For example, Asker, Farre-Mensa and 

Ljungqvist (2014) estimate that private firms accounted for about 69% of private sector 

employment, 59% of sales and 49% of aggregate pre-tax profits in the U.S.. In our 

database of U.K. companies, we find that private firms account for 70% of total corporate 

assets, 65% of total sales, and 59% of after-tax corporate profits in 2010. 

Perhaps more interestingly, a comparison of firm profitability suggests that 

private firms are superior. In point of fact, our univariate analysis suggests that the 

average private firm is more profitable than an average public firm by up to 4.5% in 

                                                 
21  

When the complete universe of firms are considered, 1,943,181 out of 1,959,180 firms in the US and 

281,608 out of 286,479 in the UK are unlisted firms (Bureau van Dijk Orbis database, 26 Sep 2013 

edition).  
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terms of the average return on assets and 20.2% in terms of the average return on equity. 

In a related paper, Allee, Badertscher and Yohn (2013) examine the differences in future 

profitability between publicly listed and privately held U.S. industrial firms and find that 

lower future profitability of public firms is driven by lower future profit margins.
22

 

The purpose of this paper is to build on these two basic facts and undertake a 

systematic study of the relative financial performance of U.K. private and public 

industrial firms.
23

 As such, this paper may be viewed as contributing to an emerging 

literature that uses newly available datasets to identify differences between public and 

private firms.
24

 For example, Asker, Farre-Mensa and Ljungqvist (2014) find that U.S. 

listed firms invest less and are less responsive to changes in investment opportunities. 

Gao, Harford and (2013a) also study U.S. firms and find that public firms hold about 

twice as much cash as private firms do. In the U.K., Balla and Shivakumarb (2005) find 

that private company financial reporting in the U.K. is of lower quality despite the fact 

that private and public companies face equivalent regulation on auditing, accounting 

standards and taxes. These differences in the quality of information may help to explain 

the more recent findings of Brav (2009) and Saunders and Steffen (2011), that U.K. 

private firms face significantly higher financing costs. Brav (2009) argues that this cost 

disadvantage results in private firms relying almost exclusively on debt financing and 

                                                 
22

 We note the earlier contribution by Ke, Petroni, and Safieddine (1999), who use a very small sample of 

public and private insurance companies to show that operating profitability of public and private firms are 

not significantly different from each other.  

 
23

 We note that Michaely and Roberts (2012) report that the economic environment for U.K. shares exhibits 

many similarities to that of their U.S. counterparts. 

 
24

 A related literature has considered family versus non-family owned firms. For example, Anderson and 

Reeb (2003) find that family firms perform better than nonfamily firms.  

http://www.nber.org/people/john_asker
http://www.nber.org/people/joan_farre-mensa
http://www.nber.org/people/alexander_ljungqvist
http://www.sciencedirect.com/science/article/pii/S0304405X13001153
http://www.sciencedirect.com/science/article/pii/S0304405X13001153
http://www.sciencedirect.com/science/article/pii/S0165410104000564
http://www.sciencedirect.com/science/article/pii/S0165410104000564
http://www.sciencedirect.com/science/article/pii/S0165410104000564
http://www.sciencedirect.com/science/article/pii/S0165410104000564
http://rfs.oxfordjournals.org/search?author1=Anthony+Saunders&sortspec=date&submit=Submit
http://rfs.oxfordjournals.org/search?author1=Sascha+Steffen&sortspec=date&submit=Submit
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avoiding external capital markets. Finally, Michaely and Roberts (2012) compare the 

dividend policies of publicly and privately held firms in the U.K. and find that public 

firms pay relatively higher dividends and tend to smooth dividends more. 

A study of the relative financial performance of private and public industrial firms 

is interesting as the literature suggests that there are a number of potential advantages to a 

firm publicly listing that may result in superior performance.
25

 One such argument comes 

from Gao, Lemmon and Li (2013b) who compared executive pay in US public and 

private firms and found that remuneration in public firms is more sensitive to firm 

performance. Knowing that their personal wealth depends on firm performance may give 

incentives to executives in public firms to pay closer attention to their firms’ 

performance. Public firms also have superior access to capital (Pagano, Panetta and 

Zingales (1998) and Saunders and Steffen (2011)), which may allow them to invest in a 

greater number of profitable projects. Public firms also enjoy more prestige and media 

and analyst coverage, potentially allowing them to attract qualified managers as well as 

businesses, which may result in higher performance. 

Admati and Pfleider (2009) argue that shareholder activism and the threat of the 

“Wall Street walk” can have a disciplining impact on managers. The latter refers to a 

situation whereby major institutional shareholders sell stocks whose performance is 

below expectations, resulting in further fall in share prices. Senior management is acutely 

aware of this threat and can take action to prevent this from happening. However, Bhide 

                                                 
25

 A considerable literature exists that focuses on the determinants of the decision to go public (see inter 

alia Pagano, Panetta and Zingales (1998) and the survey article by Roell (1996)). Similarly, there is also a 

literature that focuses on the decision to delist (see inter alia  Mehran and Peristiani (2010) and Gerano and 

Zanotti (2012)).  

http://rfs.oxfordjournals.org/search?author1=Roni+Michaely&sortspec=date&submit=Submit
http://rfs.oxfordjournals.org/search?author1=Michael+R.+Roberts&sortspec=date&submit=Submit
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(1993) argues that it is actually private firm shareholders who are more likely to engage 

in close monitoring of management as they typically do not have the option to exit. 

Private firms are also more likely to have controlling shareholders, which may amplify 

these monitoring incentives. This implies that management may be more proactive in 

making decisions to enhance the performance in private rather than public firms. 

A number of other potential advantages to being private have also been proposed 

in the literature. For example, private firms have fewer agency conflicts (Asker, Farre-

Mensa, Ljungqvist (2014), Gao, Harford, and Li (2013a) and Chapter 1 of this 

dissertation), are not subject to costly listing requirements and disclose less information 

to competitors (Brau and Fawcett (2006) and Farre-Mensa (2014)). Moreover, private 

firms are not subject to pressures of quarterly earnings reports as public firms are. 

Graham, Harvey, and Rajgopal (2005) document a survey result that the majority of the 

Chief Financial Officers (CFOs) of public firms would not take on a positive NPV project 

if it would cause them to miss current quarter’s earnings forecast due to a possible 

negative stock market reaction. Similarly, Asker, Farre-Mensa and Ljungqvist (2014) 

find that private firms in the US invest more than public firms, which they attribute to 

managerial myopia in public firm managers. They also find that private firms are more 

responsive to changes in investment opportunities than public firms. They attribute this 

finding to the possibility that private firms do not have to worry about market reaction to 

their investment decisions and are less worried about meeting analyst forecasts. 

In sum, on the one hand, private firms have an advantage in management 

flexibility and in being able to make decisions from a long-term perspective in absence of 
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short-term market pressures for producing quarterly earnings. Private firms also have 

lower agency costs than public firms. On the other hand, public firms have advantageous 

access to capital markets and in potentially attracting quality management candidates.  

The results presented in this paper show that private firms typically have higher 

operating profitability than public firms. The size of this difference depends on the 

definition of operating profitability and samples used. In univariate analysis, an average 

private firm is more profitable than an average public firm by 3.9-17.7% of total assets in 

unmatched full sample, by 3.0-16.2% in industry and size matched sample, and by 4.0-

15.7% in propensity score matched sample. In multivariate analysis, the difference range 

from 4.4-14.9% in unmatched sample, and 2.3-10.3% in matched sample. These findings 

are robust to alternative definitions of operating performance as well as the endogeneity 

of firm’s exchange listing choice. Private firms are also more profitable at the median 

based on quintile regressions when we use an unmatched sample, the difference ranging 

from 0.6% to 5.1% depending on the definition of operating profitability used. We also 

find that private firms add to their profitability more than public firms each year on 

average. 

We investigate whether the observed differences in operating profitability 

between private and public firms is related to access to the capital markets.
26,27

 Recall 

                                                 
26

 One of the most prolific areas of study in empirical finance has focused on identifying the drivers of 

public firm performance. Issues that have been addressed include the link between: corporate governance 

and performance (e.g. Gompers, Ishii and Metrick (GIM, 2003), Bebchuk , Cohen, and Ferrell (2009), 

Bebchuk, Cohen, and Wang (2013), Giroud and Mueller (2010 and 2011), Bertand and Mullainathan 

(2003), Fich and Shivdasani (2006), Bhagat and Bolton (2013)); CEO and director characteristics and 

performance (e.g. Adams, Almeida and Ferreira (2005), Adams, Almeida, and Ferreira (2009), Adams and 

Ferreira (2009); M&A and performance (e.g. Dennis and McConnell (1986), Agrawal, Jaffe, and 
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that while information asymmetry is lower for listed firms, higher levels of disclosure can 

provide important information to competitors (see Farre-Mensa (2014)) and the provision 

of information may be expensive (see Bharath and Dittmar (2010)). However, financial 

constraints may increase the attractiveness of listing as access to capital is easier for 

public firms. Following Hadlock and Pierce (2010), we classify all firms as capital 

constrained or unconstrained and find that the difference in the profitability of private and 

public firms is even higher when both types of firms are financially constrained.
28

  

The choice to publicly list may not be exogenous and an identification issue may 

arise if the factors that affect profitability also affect the firm’s organizational choice (i.e., 

being public or private). To deal with this potential endogeneity issue, we follow 

Saunders and Steffen (2011) and use the distance between firm’s headquarters and 

London as an instrument. We find that firms which are located in a city closer to London 

are more likely to be publicly listed. More importantly, the two-stage least squares 

estimation shows that an average private firm is 7.4 % more profitable relative to total 

assets than an average public firm, lending further support to our main findings and 

                                                                                                                                                 
Mandelker (1992), Healy, Palepu, and Ruback (1992), Moeller, Schlingemann, and Stulz (2005), Faccio, 

McConnell, and Stolin (2006)) and so on. 

  
27

 Bharath and Ditmar (2010) argue that financially constrained firms would prefer to be public since 

financing their investments may be easier due to increased visibility and competition among suppliers of 

finance means they may be able to raise capital at better rates. Using the KZ index and dividend paying 

status to measure the degree of financial constrained, Bharath and Dittmar (2010) find evidence that 

financially constrained firms are more likely to remain public, supporting the importance of access to 

capital. 

 
28

 The Kaplan and Zingales (1997) index, as introduced in Lamont, Polk, and Saa-Requejo (2001), is a 

common measure of financial constraints used in the literature. However, we cannot calculate it for the 

sample of private firms as the index includes a stock-price based variable, which is not available.  
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alleviating concerns over endogeneity. A separate two-stage analysis based on the 

Heckman self-selection bias test adds to the robustness of the result.  

In addition to examining firm profitability, we also consider the information 

content of research and development (R&D) expenditures in relation to firm 

performance. Recall Asker et al. (2013) shows that public firms invest substantially less 

and are less responsive to changes in investment opportunities compared to similar 

private firms. The authors also find evidence that the difference in investment between 

public and private firms is more apparent in industries where stock prices are particularly 

sensitive to current earnings, suggesting that public firms may suffer from managerial 

myopia. Also given informational asymmetry of R&D, the internalization theory suggests 

that the value of R&D accrued internally may be greater than its value in the markets. 

This implies that R&D may bring more valuation for private firms than public firms.  

We find that R&D expenditures lead to a reduction in contemporaneous 

profitability, but less so for private firms compared to public firms. When we look at the 

effect of total R&D expenditures in the past three years (i.e., R&D stock) on current 

profitability, we again find that the reduction in profitability is less for private firms than 

it is for public firms, implying that informational value of R&D is higher for private 

firms. We also investigate whether economically significant R&D increases affects future 

operating performance differently for public and private firms. We find that operating 

performance for private firms is higher than for public firms one and two years after a 

significant R&D increase.  
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Besides using two different methods of constructing matched sample (industry 

and size matching and propensity score matching) to address sample selection concerns, 

we also look at a subsample of firms that conducted IPOs during our sample period. This 

setup allows us to compare a firm’s operating performance before (i.e., when the firm is 

private) and after an IPO (i.e., when the firm is public). We find that mean and median 

operating profitability is higher before an IPO, which supports our main findings and is 

consistent with the findings in the literature that performance declines after IPO (e.g., 

Jain and Kini ,1994, Pagano, Panetta, Zingales, 1998, Pastor, Taylor and Veronesi 2009).  

We also look at the impact of ownership structure on profitability. We find that 

81.5 % of all private firm-year observations have at least one dominant shareholder 

whose ownership is at least 50%, while this ratio is only 9.8% for public firm-year 

observations. On the other hand, 67.7% of all public firm-year observations have 

shareholders with no more than 25% ownership in the company, while it is only 3.6% for 

private firms. Clearly, the majority of private firms have a controlling owner whereas 

public firms are characterized by dispersed ownership. To address the impacts of 

controlling ownership, we split the sample into three groups based on ownership 

percentages: (a) no shareholder owns more than 25%, (b) at least one shareholder owns 

more than 25% but no shareholder holds more than 50%, and (c) one shareholder owns 

more than 50% of all shares outstanding. In each ownership group, we still find that 

private firms are more profitable than public firms. The differences are more notable in 

controlling ownership sample (i.e., case c) than it is in a dispersed ownership sample (i.e., 

case a).  
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Recall that the managerial flexibility of private firms suggests that they may have 

freedom in pushing for higher operational efficiency and productivity over time and this 

may lead to higher profits. We test this hypothesis and are able to attribute some of the 

difference in operating profitability to private firms’ higher efficiency. We find that the 

average private firm is more efficient in turning over its assets as well as collecting its 

receivables and paying its suppliers. More specifically, in multivariate analysis, we show 

that average tangible fixed assets turnover for private firms is 26.8% (16.4%) higher than 

public firms in unmatched (matched) sample. In unmatched (matched) sample, it takes 

31.1% (43.3%) less time for an average private firm to collect its credit account and 

37.1% (41.1%) less time to pay its suppliers than an average private firm.  

It is noteworthy that this higher operational efficiency of private firms is not at the 

expense of less liquidity or more volatility. In fact, we show that private firms have 

higher liquidity and more operating profit available per dollar of interest paid compared 

to an average public firm. Cash flow volatility is also lower for an average private firm. 

However, private firms on average have higher debt ratios and invest less than do 

comparable public firms.
29

 Even though the unit employee cost is a little higher, private 

firms have significantly higher labor productivity measured by profit or revenue per 

employee than comparable public firms.  

In sum, private firms are more profitable than public firms in the UK. This is 

attributable to superior operational efficiency and labor productivity of private firms 

                                                 
29

 This is in contrast to the findings for US firms by Asker at al. (2013), who show that private firms invest 

more and are more responsive to changes in investment opportunities than public firms.  
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despite higher debt ratios compared to public firms. Surprisingly, private firms also invest 

less and have lower cash flow volatility than public firms.  

The rest of the paper proceeds as follows. In section II, we develop the hypotheses 

on firm performance. In section III, we describe our sample construction and provide 

summary statistics. We discuss empirical models and estimation results in Section IV. 

Section VI addresses endogeneity concerns. Section VI concludes. 

 

2.2. Data Description and Univariate Analysis 

2.2.1. Sample construction 

The main data for this study is sourced from ORBIS, which provides information for over  

 

100 million publicly listed and privately held firms across 207 countries.
30

 To construct 

our dataset, we start with all firms located in the United Kingdom from 2003 to 2012. We 

exclude small companies that are not required for external audit. As this requirement 

changed over time, we also drop firms with an annual operating income of less than £1 

million (or total assets of less than £1.4 million) in 2003, less than £5.6 million in 

operating income (or £2.8 million in assets) during 2004-2007, and less than £6.5 million 

in operating income (or £3.26 million in assets) during 2008-2012.
31

 In addition, 

following Brav (2009), we only include the following types of incorporated entities: 

private limited, public not quoted, public quoted OFEX (off exchange), public alternative 

                                                 
30

 See orbis.bvdinfo.com. As the database is continually updated, the number of observations will change 

over time. The data in this study was downloaded on October, 2013. 

 
31

 More details on audit exemption for UK companies can be found at 

http://www.bis.gov.uk/files/file50491.pdf. 
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investment market (AIM) and public quoted. We only consider industrial firms excluding 

financial firms (SIC codes between 6000 and 6999) and regulated utilities companies 

(SIC codes between 4900 and 4949). We also exclude firm-year observations with 

inconsistent financial information (e.g. negative assets, revenue, debt, etc.) and any 

observation for which basic accounting identities are not satisfied. Furthermore, we 

require at least three years of observations to be available for each firm.  

One important issue is that the Orbis database classifies a firm as public or private 

based on the firms’ latest status. In order to correctly classify a firm as public or private 

over time, we search for all key dates and identify those that underwent changes in status: 

325 initial public offerings and 151 delistings from the stock market during our sample 

period. We then reclassify a firm as public or private based on these key dates.
32

 To 

correctly account for differences in profitability and efficiency between public and 

private firms, we exclude firm-year observations related to IPOs and delistings in our 

main analysis and examine these cases separately.  

The initial sample consisted of 287,052 unique public and private firms over 

2003-2012. After applying these criteria and updating the firm status as discussed, the 

final sample was reduced to 39,437 unique firms and 319,096 firm-year observations, 

which is broken down to 312,356 private firm-year observations (or 38,699 unique 

                                                 
32

 For example, if a firm did an IPO in 2007, and it has financial information from 2003 to 2012, Orbis 

classifies this firm as public in all years since most recent status is public. We reclassify this firm as private 

for 2003-2006 and public for 2007-2012.  
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private firms) and 6,740 public firm-year observations (or 799 unique public firms).
33

 

Table 2.1 presents a summary of the firm-year observations in this dataset and it is 

striking to note that 98% of all observations represent private firms, while only 2% 

represent public firms. Using the Fama-French industry classification scheme, the 

number of public firms typically ranges between near 0 and over 5%.  The notable 

exceptions are the Construction, Business Services and the Wholesale industries, where 

public firms respectively represent 11.608%, 19.922% and 17.221% of the observations 

in the database.   

In addition to the full sample of data, we also assemble a smaller matched sample 

of public and private firms. That is, for each year, individual public firms are matched to 

a private firms based on two-digit SIC industry code and asset size. To ensure a close 

match, we follow Asker, Farre-Mensa and Ljungqvist (2014) and impose the restriction 

that max{Total Asset (public), Total Asset(private)} / min{(Total Asset (public), Total 

Asset(private)}  <  2.
34

  

The quality of the matches produced by this process can be seen in Figure 2.1. 

Panel A presents a plot of the distribution of total assets for the full sample of public and 

private firms (measured in natural logarithm form) and the overlap between two 

distributions is limited. Panel A of Table 2.2 shows that the mean (median) private firm 

has total assets of £ 36.6 million (£ 8.2 million) compared to the mean (median) public 

                                                 
33

 Numbers do not exactly add up due to the firms that changed ownership status by IPOs and delistings. 

The effects of tracking firm ownership changes will be examined later in the paper. 

 
34

 We obtain very similar results when we impose a more restrictive upper bound of 1.5.  
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Table 2.1 Distribution of Sample Firms by Industry 

 

This table presents the distribution of public and private firms in the U.K. for 2003-2012 using 

Fama-French industry classifications. Source: Bureau van Dijk’s Orbis database.  

 

Fama and French Industry Classification 
Public  

Firms 
% 

Private  

Firms 
% Total % 

1 Agriculture 69 0.02% 4,558 1.43% 4,627 1.45% 

2 Food products 103 0.03% 6,519 2.04% 6,622 2.08% 

3 Candy and soda 39 0.01% 603 0.19% 642 0.20% 

4 Beer & liquor 80 0.03% 918 0.29% 998 0.31% 

5 Tobacco products 90 0.03% 20 0.01% 110 0.03% 

6 Recreation 39 0.01% 601 0.19% 640 0.20% 

7 Entertainment 152 0.05% 7,074 2.22% 7,226 2.27% 

8 Printing and publishing 171 0.05% 4,873 1.53% 5,044 1.58% 

9 Consumer goods 146 0.05% 3,025 0.95% 3,171 0.99% 

10 Apparel 105 0.03% 1,339 0.42% 1,444 0.45% 

11 Healthcare 66 0.02% 4,460 1.40% 4,526 1.42% 

12 Medical equipment 76 0.02% 1,043 0.33% 1,119 0.35% 

13 Pharmaceutical products 163 0.05% 1,484 0.47% 1,647 0.52% 

14 Chemicals 163 0.05% 3,985 1.25% 4,148 1.30% 

15 Rubber and plastic products 107 0.03% 3,683 1.15% 3,790 1.19% 

16 Textiles 35 0.01% 1,722 0.54% 1,757 0.55% 

17 Construction materials 174 0.06% 12,246 3.84% 12,420 3.89% 

18 Construction 285 0.09% 36,756 11.52% 37,041 11.61% 

19 Steel works, etc. 49 0.02% 2,218 0.70% 2,267 0.71% 

20 Fabricated products 0 0.00% 478 0.15% 478 0.15% 

21 Machinery 181 0.06% 7,095 2.22% 7,276 2.28% 

22 Electrical equipment 44 0.01% 1,277 0.40% 1,321 0.41% 

23 Automobiles and trucks 73 0.02% 3,861 1.21% 3,934 1.23% 

24 Aircraft 30 0.01% 481 0.15% 511 0.16% 

25 Shipbuilding, railroad equipment 0 0.00% 292 0.09% 292 0.09% 

26 Defense 0 0.00% 98 0.03% 98 0.03% 

27 Precious metals 153 0.05% 109 0.03% 262 0.08% 

28 Non-metallic and ind. metal mining 159 0.05% 1,182 0.37% 1,341 0.42% 

29 Coal 48 0.02% 105 0.03% 153 0.05% 

30 Petroleum and natural Gas 289 0.09% 3,295 1.03% 3,584 1.12% 

32 Communication 311 0.10% 3,768 1.18% 4,079 1.28% 

33 Personal services 94 0.03% 16,148 5.06% 16,242 5.09% 

34 Business services 1,673 0.52% 61,897 19.40% 63,570 19.92% 

35 Computers 81 0.03% 841 0.26% 922 0.29% 

36 Electronic equipment 354 0.11% 3,801 1.19% 4,155 1.30% 

37 Measuring and control equipment 70 0.02% 184 0.06% 254 0.08% 

38 Business supplies 83 0.03% 2,061 0.65% 2,144 0.67% 

39 Shipping containers 30 0.01% 1,873 0.59% 1,903 0.60% 

40 Transportation 191 0.06% 17,413 5.46% 17,604 5.52% 

41Wholesale 307 0.10% 54,645 17.13% 54,952 17.22% 

42 Retail 288 0.09% 13,797 4.32% 14,085 4.41% 

43 Restaurants, hotels, motels 174 0.06% 9,037 2.83% 9,211 2.89% 

48 Other 85 0.03% 11,511 3.61% 11,596 3.63% 

All industries (N) 6,740 2.11% 312,356 97.89% 319,096 100% 
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Figure 2.1 Distribution of Public and Private Sample Firms by Firm Size 

The figures provide kernel density estimates (kernel = epanechnikov, bandwidth = 0.32) for raw 

sample and matched sample, The matching is based on two-digit SIC industry codes and natural 

logarithm of total assets in constant 2012 pound (GBP). Wilcoxon-Mann-Whitney test rejects the 

null hypothesis of no difference in the underlying distributions at 5% level for the raw sample 

(the null of course is not rejected for the matched sample).  

 

Panel A: Raw Sample 

 

Panel B: Matched Sample based on 2-Digit SIC and Total Assets 
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firm, whose total assets are much larger £ 919.4 million (£ 81.4 million). Panel B of 

Figure 2.1 shows size distribution of matched sample based on 2-digit SIC code.  

This matching procedure effectively matches larger private firms with smaller 

public firms, a practice which corresponds to the intersection of size distribution for 

public and private firms in Panel A. We conduct the Wilcoxon-Mann-Whitney test to 

check if there is a statistically significant difference in the matched sample between the 

underlying distributions of the total assets for public firms and total assets for private 

firms. The null hypothesis of no difference is not rejected at the 5% level for matched 

samples. For a full sample, however, the null is strongly rejected. As we match with 

replacement, the matched sample (based on 2-digit SIC) has 6,455 private firm-year 

observations representing 4,209 distinct private firms, and 6,455 public firm-year 

observations from 785 distinct public firms. The firms in the matched sample are clearly 

more comparable, as can be seen in Panels B of Figure 2.1.   

 

2.2.2. Descriptive Statistics – Firm Characteristics 

For each firm-year observation in the sample, a wide range of accounting and 

financial information is sourced from the Orbis database.  Appendix A lists and defines 

these variables and Table 2.2 provides summary statistics for these data, where all GBP 

(£) values are expressed in constant 2012 prices GBP million. Further, all ratios are 

scaled by the book value of total assets unless otherwise noted and all continuous 

variables (except for number of employees, and number of branches) are winsorized at 
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the 2.5% level in each tail to reduce the impact of outliers. Finally, short-term debt, long-

term debt and total debt are winsorized to be between 0 and 1.
35

.   

Panel A of Table 2.2 provides summary statistics on various firm characteristics 

for publicly traded and privately held firms using the full sample of firms.  The final 

columns summarize the results of a test of significance for differences in means and 

medians and the results clearly highlight the differences between the public and private 

firms in the sample. Panel B of Table 2.2 summarizes the same firm characteristics for 

the sample matched based on asset size and 2-digit SIC codes. Evidence of the success of 

our matching can be seen in this latter part of the table, as the mean (median) private firm 

has total assets of £521.4 million (£ 70.7 million), compared to £554.8 million (£70.2 

million) for public firms. The difference in means and medians between the two types is 

not statistically significant at the 1% level.
36

 Further summary statistics are provided in 

Table 2.3, which presents the pairwise correlations among the key variables for these raw 

data (Panel A) and matched data (Panel B). In general, the estimated correlations are 

quite low and often negative.   

Table 2.2 reveals that the differences in means and medians for most variables 

across public and private firm samples are statistically significant, reflecting the 

heterogeneity of the firms across the two subsamples. In the full sample, public firms are 

much larger and older than private firms; the average public firm is around 31 years old 

and has 6,942 employees, the average private firm is around 25 years old and has only

                                                 
35

 We follow Bates, Kahle, and Stulz (2009) in winsorizing leverage variables.  

 
36

 We obtain very similar inferences using a matched sample based on 3-digit SICs.  
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 Table 2.2 Descriptive Statistics 

This table presents descriptive statistics for raw sample of public and private firms in UK from 2003 to 2012 obtained from Bureau van Dijk’s Orbis database. 

See Appendix E for detailed variable descriptions. All monetary values are expressed in 2012 constant GBP million. All continuous variables are winsorized at 

2.5% at each tail to reduce the impact of outliers. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. 

 

  Panel A Descriptive Statistics – Raw Sample 

  Public Firms   Private Firms       

  N mean median sd 

 
N mean median sd 

 

Difference 

in means 

Difference 

in medians 

Total assets 6433 919.4 81.4 2,345.6 

 

312189 36.6 8.2 84.8 

 

882.8*** 73.2*** 

Revenue 6377 871.5 78.2 2,248.9 

 

249853 44.5 15.3 81.6 

 

827.0*** 62.9*** 

Fixed asset 6433 0.523 0.535 0.241 

 

312189 0.279 0.189 0.274 

 

0.245*** 0.346*** 

Intangible fixed asset 6418 0.227 0.151 0.226 

 

285046 0.027 0.000 0.077 

 

0.201*** 0.151*** 

Tangible fixed asset 6420 0.227 0.142 0.231 

 

291267 0.229 0.131 0.247 

 

-0.002 0.011*** 

Current asset 6433 0.477 0.465 0.241 

 

312189 0.721 0.811 0.274 

 

-0.245*** -0.346*** 

Inventory 6429 0.086 0.036 0.106 

 

303906 0.138 0.065 0.173 

 

-0.052*** -0.029*** 

Accounts receivable 6433 0.153 0.132 0.125 

 

308492 0.197 0.150 0.198 

 

-0.044*** -0.018*** 

Cash and equivalents 6326 0.150 0.095 0.160 

 

283431 0.140 0.069 0.172 

 

0.010*** 0.026*** 

Cash flow 6361 0.066 0.083 0.125 

 

251227 0.096 0.081 0.094 

 

-0.030*** 0.002** 

Accounts payable 6433 0.102 0.076 0.088 

 

305236 0.132 0.079 0.148 

 

-0.030*** -0.003* 

Short-term debt 6422 0.043 0.013 0.071 

 

302910 0.160 0.075 0.206 

 

-0.117*** -0.062*** 

Long-term debt 6098 0.113 0.057 0.140 

 

227908 0.107 0.011 0.184 

 

0.006*** 0.047*** 

Total debt 6087 0.157 0.124 0.155 

 

224862 0.250 0.187 0.241 

 

-0.093*** -0.063*** 

Working capital 6433 0.161 0.128 0.221 

 

312181 0.243 0.207 0.293 

 

-0.082*** -0.079*** 

Net working capital 6326 0.008 -0.006 0.163 

 

283429 0.091 0.073 0.272 

 

-0.083*** -0.079*** 

Capital Intensity 6285 0.033 0.006 0.080 

 

241560 0.018 0.001 0.052 

 

0.015*** 0.005*** 

Asset intensity 6325 21.593 6.984 35.062 

 

229223 82.898 12.765 205.648 

 

-61.306*** -5.781*** 

Market share 6377 0.002 0.000 0.005 

 

249853 0.000 0.000 0.000 

 

0.002*** 0.000*** 

Firm risk  5028 0.306 0.214 0.274 

 

175901 0.224 0.163 0.194 

 

0.081*** 0.050*** 

R&D 2579 0.055 0.020 0.085 

 

6860 0.045 0.017 0.071 

 

0.010*** 0.003*** 

Number of employees 6285 6942 484 28987 

 

241841 353 85 2656 

 

6,588.7*** 399.0*** 

Firm age 6377 31.149 17.000 33.000 

 

312151 24.953 19.000 20.965 

 

6.2*** -2.00*** 

Number of branches 6433 13.715 1.000 65.502 

 

312189 2.553 0.000 21.906 

 

11.2*** 1.00*** 
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Table 2.2 Descriptive Statistics (Continued) 

This table presents descriptive statistics for matched sample of public and private firms in UK from 2003 to 2012 obtained from Bureau van Dijk’s Orbis 

database. The matching is based on industry (2-digit SIC) and total assets. See AppendixE for detailed variable descriptions. All monetary values are expressed 

in 2012 constant GBP million. All continuous variables are winsorized at 2.5% at each tail to reduce the impact of outliers. ***, **, * represent significance at 

1%, 5% and 10% levels, respectively. 

 

Panel B: Descriptive Statistics – Matched Sample 

 

  Public Firms 

 
Private Firms       

  N Mean median sd 

 
N mean median sd   

Difference 

in means 

Difference  

in medians 

Total assets 6455 554.8 70.2 1,297.9 

 

6455 521.4 70.7 1,199.7 

 

33.5 -0.5 

Revenue 6389 522.4 64.4 1,213.9 

 

5981 348.3 60.7 816.0 

 

174.1*** 3.7 

Fixed asset 6455 0.514 0.522 0.244 

 

6455 0.363 0.304 0.302 

 

0.150*** 0.218*** 

Intangible fixed asset 6433 0.227 0.149 0.228 

 

6000 0.057 0.000 0.128 

 

0.170*** 0.149*** 

Tangible fixed asset 6437 0.222 0.134 0.231 

 

6103 0.228 0.126 0.251 

 

-0.006 0.007*** 

Current asset 6455 0.486 0.478 0.244 

 

6455 0.637 0.696 0.302 

 

-0.150*** -0.218*** 

Inventory 6451 0.085 0.030 0.106 

 

6299 0.100 0.031 0.140 

 

-0.015*** -0.001*** 

Accounts receivable 6455 0.157 0.136 0.127 

 

6407 0.142 0.089 0.156 

 

0.015*** 0.047*** 

Cash and equivalents 6338 0.157 0.099 0.167 

 

5740 0.106 0.046 0.143 

 

0.051*** 0.054*** 

Cash flow 6380 0.062 0.081 0.130 

 

5616 0.090 0.076 0.096 

 

-0.028*** 0.005*** 

Accounts payable 6455 0.102 0.076 0.089 

 

6346 0.089 0.049 0.110 

 

0.013*** 0.027*** 

Short-term debt 6444 0.042 0.012 0.072 

 

6320 0.200 0.104 0.234 

 

-0.157*** -0.092*** 

Long-term debt 6086 0.111 0.050 0.141 

 

5252 0.133 0.013 0.210 

 

-0.022*** 0.036*** 

Total debt 6075 0.154 0.118 0.157 

 

5188 0.315 0.265 0.259 

 

-0.161*** -0.147*** 

Working capital 6455 0.169 0.134 0.226 

 

6455 0.209 0.179 0.312 

 

-0.040*** -0.045*** 

Net working capital 6338 0.010 -0.006 0.164 

 

5740 0.099 0.077 0.291 

 

-0.089*** -0.083*** 

Capital Intensity 6297 0.032 0.006 0.075 

 

5470 0.112 0.002 0.391 

 

-0.080*** 0.003*** 

Asset intensity 6337 22.592 7.363 36.583 

 

5472 49.906 7.973 127.630 

 

-27.314*** -0.609*** 

Market share 6389 0.0011 0.0001 0.002 

 

5981 0.0008 0.0001 0.002 

 

0.0003*** 0.000 

Firm risk  4894 0.309 0.215 0.277 

 

4407 0.244 0.168 0.227 

 

0.065*** 0.047*** 

R&D 2474 0.058 0.022 0.087 

 

424 0.033 0.013 0.056 

 

0.025*** 0.009*** 

Number of employees 6297 5164 425 24229 

 

5482 2933 248 13322 

 

2,231.0*** 177.5*** 

Firm age 6403 29.625 16.000 32.293 

 

6451 28.992 21.000 25.858 

 

0.6 -5.00*** 

Number of branches 6455 13.304 1.000 65.132 

 

6455 14.970 0.000 71.376 

 

-1.7 1.00*** 
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353 employees. In the industry and size matched sample, the difference in means 

(medians) of total assets between public and private firms is not statistically significant; 

the average age for private firms in the matched sample is 28.9 years vis-à-vis 29.6 for 

public firms, and while the average private firm has 2,933 employees, the average public 

firm has 5,164 employees. 

Since firms in the matched sample are in the same industry and very close in asset 

size, we are able to furnish a clearer picture of the differences in firm characteristics 

between public and private firms. In the industry and size matched sample, fixed assets 

constitute an average of 51.4% of public firms’ total assets, but 36.3% for private firms. 

Further, 22.7% of public firms’ total assets are intangible and 22.2% are tangible, while 

these ratios are 5.7% and 22.8%, respectively for private firms. Private firms also hold 

higher current assets (63.7%) than do public firms (48.6%). Public firms’ inventory 

holdings (8.5%) are slightly lower than those of private firms (10%), and average 

accounts receivable as a percentage of assets is slightly higher (15.7%) than that of 

private firms (14.2%).  We also note that public firms hold more cash (15.7%) on average 

than do private firms (10.6%), which is consistent with the findings of Gao, Harford and 

Li (2013a), Farre-Mensa (2014), and Chapter 1 of this dissertation.  

Private firms are more levered than public firms, and they carry a lot more short-

term debt compared to long-term debt than do public firms. This confirms the findings of 

Brav (2009). Total debt, which is simply calculated as short-term debt plus long-term 

debt as a percentage of assets, is much higher for private firms (31.5%) than it is for 

public firms (15.4%). When we look at the mix of short-term debt to long-term debt, we 
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Table 2.3 Data Correlation Matrix 

Panel A: Pairwise correlation matrix – raw sample 

  1 2 3 4 5 6 7 8 9 

1   Public 1 

        2   Ln(Total assets) 0.2245* 1 

       3   Ln(Asset tunover) -0.0587* -0.2165* 1 

      4   Market share 0.3341* 0.3174* -0.0471* 1 

     5   Sales growth 0.0511* 0.0420* 0.0873* 0.0121* 1 

    6   Ln(Firm age) 0.0050* 0.1104* -0.1113* 0.0430* -0.1434* 1 

   7   Firm risk 0.0680* 0.0353* 0.0986* -0.0258* 0.2336* -0.2149* 1 

  8  Leverage -0.0624* 0.2910* -0.2122* -0.0052* 0.0199* -0.1360* 0.0839* 1 

 9   Ln(Unit employee cost) 0.0117* 0.1199* 0.3359* -0.0134* 0.0790* -0.0497* 0.2012* -0.0868* 1 

10 Ln(Number of branches) 0.0990* 0.3057* -0.0889* 0.1683* -0.0350* 0.2178* -0.0953* 0.0357* -0.1476* 

 

Panel B: Pairwise correlation matrix – matched sample 

  1 2 3 4 5 6 7 8 9 

1   Public 1 

        2   Ln(Total assets) 0.0042 1 

       3   Ln(Asset tunover) -0.0371* -0.2239* 1 

      4   Market share 0.0690* 0.5469* -0.0817* 1 

     5   Sales growth 0.0877* -0.0426* 0.0246* -0.0588* 1 

    6   Ln(Firm age) -0.0738* 0.2017* -0.0629* 0.1473* -0.2153* 1 

   7   Firm risk 0.1265* -0.1393* -0.0416* -0.1690* 0.4193* -0.3259* 1 

  8  Leverage -0.3568* 0.2803* -0.1807* 0.0823* -0.0329* -0.0332* -0.0746* 1 

 9   Ln(Unit employee cost) -0.0992* -0.0288* 0.2755* -0.1661* 0.0390* -0.0841* 0.1337* -0.0348* 1 

10 Ln(Number of branches) 0.0353* 0.4197* -0.1078* 0.3647* -0.1015* 0.2992* -0.2185* 0.0875* -0.2479* 
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see that private firms rely much more heavily on short-term debt (20%) than long-term 

debt (13.3%), whereas short-term debt for public firms is only 4.2% and long-term debt is 

11.1%. Accounts payable is slightly higher for public firms (10.2%) than it is for private 

firms (8.9%).  

Net working capital, which is defined as inventory + accounts receivable – 

accounts payable – cash and equivalents scaled by total assets, is 1% for public firms, 

whereas for private firms, this ratio is much higher (9.9%). As highlighted by Opler et al. 

(1999), net working capital can be considered as a liquid asset substitute. 

 

2.2.3. Descriptive Statistics – Performance Indicators 

Panels A and B of Table 4 present various performance indicators for public and 

private firms for unmatched and matched samples, respectively. As most of these 

indicators are industry specific, our use of a matched sample in these univariate 

comparisons is more meaningful and so we focus on these results in the subsequent 

discussion. The first set of ratios presented in Panel B of Table 4 is profitability ratios. 

Regardless of the broader range of profitability definitions we use, private firms are more 

profitable than public firms on average. For example, average return on assets, defined as 

EBITDA (EBIT) scaled by book value of assets, is 8.7% (3.3%) for public firms, whereas 

it is 10.3% (6.3%) for private firms. Similarly, return on assets calculated using net 

income is 0.7 % for public firms, whereas it is 5.2% for private firms. Return on equity, 

defined as EBITDA (EBIT) scaled by book value of assets is 24.5% (10.4%) for public 

firms, whereas this ratio is 44.7% (26.6%) for private firms in the matched sample. 
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Average ROE based on net income is 2.6% for public firms and 17.4% for private firms. 

Finally, for every £ of equity, on average £3.45 in sales is generated for public firms as 

compared to £8.52 in sales for private firms, and for every £ of operating sales revenue 

generated, there is only £0.008 of cash flow is available for public firms, whereas £0.109 

is available for private firms. To aid the reader in understanding these results, Figure 2.2 

shows the evolution of various definitions of operating profitability over time. In general, 

private firms have higher profitability ratios than public firms every year in the sample.  

Further, the impact of the 2008 crisis on public and private firms is clearly evident in the 

figure.  

The efficiency ratios indicate that an average private firm is on average much 

more efficient than an observably similar public firm. Specifically, private firms’ assets 

are more efficient than those of public firms as each dollar of tangible assets for private 

firms generates on average £46.96 of operating revenue, but £22.42 for public firms. The 

asset efficiency difference is considerably more apparent when it comes to inventory. For 

an average private firm, £1 of average inventory (average of beginning and ending 

inventory) generate £63.24 in operating revenue, while this number is only £37.25 for 

public firms. Private firms are also more efficient in collection of their receivables and 

payment of their accounts. For an average private firm, it takes 46 days to collect 

receivables and 28 days to pay suppliers, whereas for public firms it takes around 54 and 

39 days to collect their receivables and pay their suppliers, respectively. Finally, private 

firms on average have £27.92 of operating profit available for each dollar of interest paid 

whereas public firms have £19.54. 
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Table 2.4 Univariate Analysis of Performance of Private and Public Firms 

Panel A Performance Statistics- Raw Sample 

  Public Firms Private Firms     

  N mean median sd N mean median sd 

Difference 

 in means 

Difference 

 in medians 

Profitability  

          ROA EBITDA 6341 0.091 0.105 0.132 251461 0.112 0.096 0.114 -0.021*** 0.009*** 
ROA EBIT 6404 0.037 0.065 0.151 274589 0.076 0.059 0.112 -0.039*** 0.006*** 
ROA Net income 6428 0.011 0.042 0.149 275351 0.061 0.045 0.092 -0.050*** -0.002*** 
ROE EBITDA 6340 0.254 0.236 0.360 251269 0.442 0.273 0.659 -0.188*** -0.037*** 
ROE EBIT 6403 0.111 0.142 0.378 274064 0.288 0.177 0.579 -0.177*** -0.034*** 
ROE Net income 6427 0.031 0.097 0.375 275155 0.201 0.132 0.401 -0.169*** -0.035*** 
Cash Flow / Op. revenue 6282 0.023 0.081 0.391 228443 0.080 0.051 0.107 -0.057*** 0.029*** 
Sales-to-equity 6376 3.419 1.984 4.254 249217 11.368 4.453 20.665 -7.949*** -2.469*** 
Efficiency 

          Asset efficiency 5605 21.466 7.241 34.2 196678 76.428 12.907 181.852 -54.962*** -5.666*** 
Inventory efficiency 4472 34.971 5.831 89.005 148966 59.153 9.454 151.073 -24.182*** -3.623*** 
Collection period 5480 53.455 51.624 32.913 196950 48.063 46.503 32.775 5.392*** 5.121*** 
Credit period 5574 38.489 29.771 34.296 200708 29.465 24.721 23.129 9.024*** 5.051*** 
Interest coverage 5478 19.235 4.810 53.683 198080 37.750 5.040 92.019 -18.514*** -0.230** 
Productivity 

          EBIT per employee 6266 0.008 0.007 0.058 241030 0.018 0.006 0.041 -0.009*** 0.001*** 
EBITDA per employee 6230 0.023 0.012 0.068 231511 0.021 0.009 0.038 0.002*** 0.003*** 
Net income per employee 6285 0.002 0.005 0.050 240845 0.015 0.005 0.036 -0.013*** 0.000 
Revenue per employee 6243 0.190 0.125 0.195 218811 0.377 0.166 0.628 -0.186*** -0.042*** 
Cost of employee/Op. revenue 6187 0.303 0.256 0.221 220165 0.237 0.197 0.173 0.066*** 0.059*** 
Equity per employee 6285 0.194 0.064 0.413 241840 0.114 0.038 0.236 0.081*** 0.027*** 
Unit employee cost 6227 0.039 0.034 0.023 237905 0.036 0.031 0.020 0.003*** 0.003*** 
Structural  

          Liquidity 6426 1.583 1.100 1.508 298417 1.653 1.130 1.768 -0.069*** -0.030** 
Current ratio 6433 1.923 1.416 1.616 307492 2.130 1.398 2.263 -0.207*** 0.019* 
Equity / Asset 6433 0.501 0.495 0.211 312188 0.405 0.376 0.254 0.095*** 0.118*** 
Debt-to-equity 6352 0.692 0.391 0.855 280965 1.098 0.461 1.559 -0.406*** -0.070*** 
Growth  

          Sales growth 5575 0.179 0.082 0.470 202670 0.084 0.047 0.294 0.095*** 0.035*** 
Gross Investment 5683 0.088 0.020 0.230 267571 0.017 0.000 0.087 0.072*** 0.020*** 
Fixed asset growth 5660 0.253 0.046 0.706 250407 0.112 -0.014 0.572 0.140*** 0.060*** 
Employee growth 5520 0.091 0.035 0.277 198852 0.028 0.004 0.159 0.064*** 0.031*** 
Volatility           
Earnings volatility 6430 0.251 0.180 0.210 299678 0.445 0.304 0.452 -0.194*** -0.123*** 
Cash flow volatility 6420 0.091 0.052 0.103 283085 0.070 0.050 0.063 0.021*** 0.001 
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Panel B Performance Statistics- Matched Sample 

 

 
Public Firms Private Firms     

  N mean median sd N mean median sd 

Difference 

in means 

Difference 

 in medians 

Profitability  

          ROA EBITDA 6360 0.087 0.103 0.135 5626 0.103 0.087 0.111 -0.016*** 0.016*** 
ROA EBIT 6425 0.033 0.063 0.154 6223 0.063 0.048 0.103 -0.030*** 0.015*** 
ROA Net income 6449 0.007 0.041 0.152 6269 0.052 0.038 0.090 -0.045*** 0.003** 
ROE EBITDA 6359 0.245 0.227 0.366 5617 0.447 0.251 0.749 -0.202*** -0.024*** 
ROE EBIT 6424 0.104 0.138 0.381 6210 0.266 0.148 0.586 -0.162*** -0.011** 
ROE Net income 6448 0.026 0.092 0.375 6265 0.174 0.115 0.393 -0.148*** -0.023*** 
Cash Flow / Op. revenue 6289 0.008 0.078 0.424 5461 0.109 0.072 0.166 -0.102*** 0.005** 
Sales-to-equity 6388 3.447 1.979 4.325 5964 8.516 2.918 17.336 -5.069*** -0.939*** 
Efficiency 

          Asset efficiency 5529 22.425 7.648 35.288 4742 46.958 7.954 114.281 -24.534*** -0.306 
Inventory efficiency 4355 37.249 6.045 95.643 3334 63.240 8.809 182.545 -25.991*** -2.764*** 
Collection period 5408 54.183 52.145 33.465 4599 46.406 43.497 34.295 7.776*** 8.648*** 
Credit period 5499 39.005 29.647 36.358 4729 28.255 22.471 24.458 10.750*** 7.177*** 
Interest coverage 5448 19.542 4.710 55.681 4833 27.918 3.570 72.608 -8.377*** 1.140*** 
Productivity           
EBIT per employee 6277 0.004 0.007 0.051 5453 0.050 0.008 0.170 -0.046*** -0.002*** 
EBITDA per employee 6241 0.017 0.012 0.052 5258 0.052 0.014 0.134 -0.035*** -0.002*** 
Net income per employee 6296 0.000 0.004 0.048 5451 0.050 0.007 0.162 -0.050*** -0.002*** 
Revenue per employee 6248 0.179 0.122 0.172 5315 0.591 0.188 1.242 -0.412*** -0.066*** 
Cost of employee/Op. revenue 6191 0.312 0.261 0.234 5290 0.231 0.192 0.175 0.081*** 0.069*** 
Equity per employee 6297 0.178 0.063 0.356 5482 0.574 0.067 1.907 -0.396*** -0.003** 
Unit employee cost 6236 0.038 0.034 0.022 5380 0.043 0.036 0.029 -0.005*** -0.002*** 
Structural  

          Liquidity 6444 1.636 1.130 1.571 6198 2.113 1.180 3.029 -0.477*** -0.050*** 
Current ratio 6455 1.974 1.434 1.679 6405 2.720 1.436 4.187 -0.746*** -0.002*** 
Equity / Asset 6455 0.507 0.502 0.213 6455 0.405 0.379 0.263 0.102*** 0.124*** 
Debt-to-equity 6367 0.664 0.362 0.847 5706 1.399 0.693 1.793 -0.735*** -0.331*** 
Growth  

          Sales growth 5495 0.194 0.085 0.499 5059 0.117 0.052 0.355 0.077*** 0.033*** 
Gross Investment 5608 0.092 0.020 0.238 5611 0.030 0.000 0.123 0.062*** 0.020*** 
Fixed asset growth 5586 0.273 0.047 0.755 5306 0.146 -0.002 0.630 0.127*** 0.048*** 
Employee growth 5441 0.098 0.038 0.285 4654 0.040 0.007 0.198 0.058*** 0.031*** 
Volatility           
Earnings volatility 6452 0.258 0.186 0.215 6351 0.356 0.230 0.402 -0.098*** -0.044*** 
Cash flow volatility 6442 0.094 0.053 0.106 5863 0.075 0.055 0.067 0.019*** -0.002* 
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Figure 2.2 Operating profitability of public and private firms by year, 2003-2012 

This table presents the evolution of profitability ratios from 2003 to 2012. 
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Private firms also fare better on average in terms of productivity. Profitability and 

revenue per employee is much higher for private firms than observably similar public 

firms. For example, in our matched sample, EBITDA (EBIT) per employee is £52,000 

(£50,000) for private firms, whereas it is only £17,000 (£4,000) for public firms. Revenue 

per employee is £591,000 for private firms compared to £179,000 for public firms. In 

addition, the average cost of an employee for each dollar of revenue generated is much 

less for private firms (£0.23) than it is for public firms (£0.31). On the other hand, the 

average annual cost per employee is slightly higher for private firms (£43,000) than it is 

for public firms (£38,000). Lastly, private firms have substantially more equity per 

employee (£574,000) than do public firms (£178,000). 

When we consider structural ratios, we again see evidence of superior 

performance by private firms. Private firms on average have more current assets available 

to pay their short term obligations than do public firms. More specifically, the liquidity 

ratio (calculated as (current assets – inventory)/current liabilities) is 2.11 and the current 

ratio (calculated as (current assets /current liabilities) is 2.72 for private firms compared 

to 1.64 and 1.97, respectively, for public firms. Despite higher operating profitability and 

higher efficiency, average sales growth for private firms (11.7%) is substantially lower 

than that of public firms (19.4%). Private firms have also lower average employee growth 

(4%) than public firms (9.8%). Private and public firms also show differences in terms of 

investment in fixed assets. Michaely and Roberts (2012) define capital investment as 

growth in fixed assets from time t to t-1. Using this definition, fixed assets of private 

firms in our matched (raw) sample grow on average 14.6% (11.2%) a year compared to 
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27.3% (25.3%) for public firms.
37

 Asker, Farre-Mensa and Ljungqvist (2014), however, 

define investment as the annual increase in gross fixed assets from time to t to t-1 scaled 

by beginning of year total assets (i.e. gross investment). Using this definition, we see that 

gross investment for private firms in our matched (raw) sample is on average 3% (1.7%) 

a year compared to 9.2% (8.8%) for public firms. These findings contrast to those 

reported in Asker et al. (2013), who report that private firms on average invest 

substantially more (nearly 10%) than observably similar public firms (4%). Thus, our 

results serve to reinforce the point made by Michaely and Roberts (2012) that, while the 

US and the UK economic environments are similar in many respects, the investment 

behavior of average public and private firms in these two countries can form a stark 

contrast and the lessons in one country do not necessarily apply to another. As far as 

volatility is concerned, private firms have higher earnings volatility (35.6%) than do 

public firms (25.8%). Operating cash flow volatility (calculated as the firm level standard 

deviation of cash flow from operations) for an average private firm (7.5%) is less than 

that of public firms (9.4%). 

Overall, the univariate statistics presented in this section clearly demonstrates 

that, for both the full sample and the industry-size matched sample, private firms on 

average are more profitable and more efficient than public firms.  

 

2.3. Empirical Evidence on Public versus Private firms 

                                                 
37

 Michaely and Roberts (2012) use a sample of public and private firms in UK from 1993 to 2002. Fixed 

assets of public firms in their full sample grow on average 37% a year compared to 18% for private firms. 
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2.3.1. The Relative Profitability of Public and Private Firms 

In this section of the paper, we aim to provide some additional insights into the 

relative performance of private versus public firms.  To this end, we first estimate a 

baseline model of performance that takes the form: 

Profitabilityit = β0 + β1Publici+β2 Ln(Total assets)it + β3 Ln(Asset turnover)it  (1) 

                          + β 4 (Market share)it + β5 (Sales growth)it  + β6 Ln(Firm age)it  

                        + β7 (Firm risk)it + β8 (Leverage)it +  β9 Ln(Unit employee cost)it  

          + β10  Ln(Number of branches)it + industry dummies + year dummies + εit 

 where Profitability is an accounting based measure of performance such as return on 

assets (measured as EBIT/Total assets, Net income/Total assets), and return on equity 

(measured as EBIT/shareholders’ equity and Net income/ shareholders’ equity). Public is 

a dummy that takes the value of one if the firm is publicly held (listed) and is zero 

otherwise. Ln(Asset turnover) is the natural logarithm of average tangible asset turnover, 

calculated as operating revenue divided by average tangible fixed assets. Market share is 

firm’s market share in sales at the 2-digit SIC level (operating revenue over total 2-digit 

SIC level operating revenue). Sales growth is the percentage increase in operating 

revenue from time t-1 to time t. Ln(Firm age) is calculated as the natural logarithm of one 

plus years since firm’s founding. Firm risk is the coefficient of variation in sales, 

calculated as the standard deviation of sales in the past 5 years over mean of sales in the 

past 5 years (thus requiring at least 3 years of data to be available). Leverage is total debt 
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(long-term debt plus short-term debt) over total assets. Ln(Unit employee cost) is the 

natural logarithm of total cost of employees divided by total employees. Ln(Number of 

branches) is the natural logarithm of one plus the number of branches a firm has. 

We estimate equation (1) using the pooled OLS approach with industry and year 

dummies and cluster standard errors at the firm level, which allows for serial correlation 

within firm clusters. Table 2.5 presents a summary of the estimation results for 

unmatched and industry-size matched samples. The public dummy is negative and 

significant in all specifications for both samples, indicating that private firms are on 

average 2.3% to 15% more profitable compared to public firms, depending on the 

definition of performance and sample used. The performance difference is larger for ROE 

measures which might be due to higher debt to equity ratios of private firms (Brav, 

2009). The control variables show the expected signs in that profitability is positively 

(negatively) related to firm size, sales growth and asset turnover (firm risk, leverage, and 

unit employee cost) for most measures of profitability.  

As a robustness check, we use two additional definitions of operating 

profitability, EBIT Margin and Net Income Margin. The results are reported in 

AppendixF and the Public dummy again has a significantly negative coefficient, 

supporting our main finding that private firms are on average more profitable than public 

firms. We also estimate equation 1 for public and private firms separately and test 

whether coefficients in two samples are statistically different from each other using a 

Chow test. The results are presented in Appendix G and in most cases, the coefficient 
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estimates across the public and private firm samples are statistically different from each 

other. 

 

2.3.2. Capital Market Access and Profitability 

Pagano, Panetta and Zingales (1998) and Saunders and Steffen (2011) suggest 

that public firms may have greater access to capital. To investigate the link between 

capital market access and profitability, we estimate the following empirical model: 

Profitabilityit = β0 + β1Publici+ β2Constrainedit + β3Publici*FinancialConstraintit        (2)                

          +  β4 Ln(Total assets)it + β5 Ln(Asset turnover)it  + β 6 (Market share)it  

                    + β7 (Sales growth)it   + β8 Ln(Firm age)it + β9 (Firm risk)it  

                    + β10 (Leverage)it +  β11 Ln(Unit employee cost)it  + β12  Ln(Number of  

         branches)it + industry dummies + year dummies + εit 

where Constrained is a dummy variable  takes the value of one if a firm is financially 

constrained and zero otherwise. We use SA (size-age) index proposed by Hadlock and 

Pierce (2010) to classify a firm as constrained or unconstrained. Specifically, the SA 

index is calculated as (-0.737*(Firm size)) + (0.043*(Firm size)
2
) – (0.040*(Firm age)), 

where firm size is log of inflation adjusted (to 2012) book assets, and Firm age is number 

of years since incorporation. Following Hadlock and Pierce (2010), we calculate the SA 

index for each sample firm at the beginning of each year and place firms with index 

values in the top (bottom) tercile within the year cohort in the constrained
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Table 2.5 Baseline Profitability Regressions 

 
This table presents regression of various definitions of profitability on firm characteristics in the UK between 2003 and 2012 for raw and industry-size matched samples. 

The data for publicly traded and private firms comes from Bureau van Dijk (BvD)’s ORBIS database. Dependent variable is a measure of ROA or ROE. Public is a 

dummy variable that takes a value of one if a firm is publicly traded and zero otherwise. Ln(Total assets) is the natural logarithm of book value of assets. Ln(Asset 

turnover) is the natural logarithm of average tangible fixed asset turnover, calculated as operating revenue divided by average tangible fixed asset. Market share is firm’s 

market share in operating revenue in industry at the 2-digit SIC level. Sales growth is the percentage increase in operating revenue from time t-1 to time t. Firm age is the 

natural logarithm of years since firm’s founding. Firm risk is the standard deviation of sales in the past 5 years over mean of sales in the past 5 years Leverage is total 

debt over total assets. Unit employee cost is the natural logarithm of total cost of employees divided by total employees. Ln(Number of branches) is the natural logarithm 

of one plus the number of branches a firm has. The t-statistics reported in parentheses are based on standard errors robust to clustering at the firm level. Industry and year 

dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are winsorized at 2.5% at each 

tail to reduce the impact of outliers (except leverage, which is winsorized to be between 0 and 1). Monetary values are converted into 2012 constant pounds using the 

British CPI.  

 Raw Sample  Matched Sample 

 ROA 

EBIT 

ROA 

Net Income 

ROE 

EBIT 

ROE 

Net Income 

 ROA 

EBIT 

ROA 

Net Income 

ROE 

EBIT 

ROE 

Net Income 
Public -0.044*** -0.056*** -0.127*** -0.149***  -0.023*** -0.040*** -0.067*** -0.103*** 
 (-10.21) (-14.45) (-11.05) (-15.07)  (-4.99) (-9.47) (-4.54) (-8.34) 
Ln(Total assets)  0.002*** 0.003*** 0.004* 0.009***  0.016*** 0.016*** 0.033*** 0.034*** 
 (3.20) (7.74) (1.76) (5.97)  (8.16) (8.70) (5.49) (7.00) 
Ln(Asset turnover) 0.007*** 0.006*** 0.044*** 0.032***  0.011*** 0.008*** 0.039*** 0.027*** 
 (20.89) (20.70) (26.15) (29.23)  (6.48) (5.03) (7.36) (6.42) 
Market share 4.263*** 2.777*** 15.911*** 9.139***  -3.225*** -3.999*** 1.731 -4.743 
 (7.54) (6.58) (7.17) (5.57)  (-2.76) (-3.82) (0.38) (-1.39) 
Sales growth 0.078*** 0.055*** 0.288*** 0.206***  0.052*** 0.045*** 0.123*** 0.111*** 
 (45.74) (36.96) (41.86) (39.32)  (8.15) (6.74) (6.93) (6.09) 
Ln(Firm age) -0.007*** -0.001** -0.045*** -0.011***  0.004 0.006** 0.005 0.015** 
 (-9.79) (-2.50) (-13.92) (-4.96)  (1.51) (2.47) (0.65) (2.19) 
Firm risk -0.038*** -0.021*** -0.112*** -0.073***  -0.127*** -0.110*** -0.258*** -0.225*** 
 (-10.67) (-7.09) (-7.65) (-7.14)  (-10.02) (-8.39) (-7.72) (-7.05) 
Leverage -0.092*** -0.099*** 0.112*** -0.106***  -0.082*** -0.112*** 0.100** -0.132*** 
 (-42.41) (-58.55) (8.32) (-12.02)  (-7.32) (-11.07) (2.16) (-3.49) 
Ln(Unit emp. cost) -0.005*** 0.000 -0.038*** -0.011***  -0.025*** -0.019*** -0.049*** -0.035*** 
 (-3.97) (0.20) (-6.65) (-2.79)  (-4.89) (-4.07) (-3.10) (-2.85) 
Ln(Number of branches -0.001** -0.001 -0.002 0.001  -0.006*** -0.004*** -0.015** -0.006 
 (-2.19) (-1.29) (-0.75) (0.46)  (-3.29) (-2.69) (-2.46) (-1.16) 
Industry & Year Yes Yes Yes Yes  Yes Yes Yes Yes 
Constant 0.085*** 0.065*** 0.106*** 0.071***  -0.073*** -0.060*** -0.170** -0.153*** 
 (13.91) (13.26) (4.03) (3.88)  (-3.03) (-2.69) (-2.40) (-2.61) 
N 110090 109992 110043 109970  7554 7557 7549 7555 
adj. R2 0.116 0.130 0.072 0.076  0.145 0.150 0.103 0.112 
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Table 2.6 Profitability and Financial Constraints 

This table presents regression of various definitions of profitability on firm characteristics and financial constrained status for UK between 2003 and 2012 for 

raw and industry-size matched samples. The data for publicly traded and private firms comes from Bureau van Dijk (BvD)’s ORBIS database. Dependent 

variable is a measure of ROA or ROE. Public is a dummy variable that takes a value of one if a firm is publicly traded and zero otherwise. Constrained is a 

dummy variable if a firm-year observation is classified as financially constrained and zero otherwise. To classify a firm as financially constrained vs. 

unconstrained, we calculate the SA index = (-0.737* Size) + (0.043* Size-square) – (0.040*Age) for each sample firm at the beginning of each year and place 

firms with index values in the top (bottom) tercile within the year cohort in the constrained (unconstrained) category following Hadlock and Pierce (2010). 

When we calculate the SA index, total assets are winsorized at 2.5% at the bottom and 2.85 billion pounds at the top. Then we take natural logarithm of size 

(Following Hadlock and Pierce who winsorize size at 4.5billion 2004 constant US dollars at the top, we convert $4.5billion into 2011 pound by using historical 

exchange rate and CPI). Definitions of all other variables are same as Table 4 Panel A. The t-statistics reported in parentheses are based on standard errors 

robust to clustering at the firm level. Industry and year dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% levels, 

respectively. All continuous variables are winsorized at 2.5% at each tail to reduce the impact of outliers (except leverage, which is winsorized to be between 0 

and 1). Monetary values are converted into 2012 constant pound using the British CPI.  

 
 Raw Sample  Matched Sample 
 ROA  

EBIT 

ROA  

Net Income 

ROE  

EBIT 

ROE  

Net Income 

 ROA  

EBIT 

ROA  

Net Income 

ROE  

EBIT 

ROE  

Net Income Public -0.018*** -0.035*** -0.059*** -0.096*** -0.006 -0.025*** -0.022 -0.063*** 
 (-4.44) (-9.80) (-5.11) (-10.07)  (-1.41) (-6.15) (-1.39) (-5.01) 
Constrained 0.024*** 0.022*** 0.082*** 0.079***  0.053*** 0.037*** 0.158*** 0.097** 
 (10.49) (12.24) (8.25) (11.26)  (4.22) (3.53) (2.89) (2.47) 
Constrained*Public -0.117*** -0.094*** -0.353*** -0.268***  -0.105*** -0.078*** -0.326*** -0.219*** 
 (-6.32) (-5.28) (-7.97) (-6.13)  (-5.13) (-4.20) (-4.97) (-4.14) 
Ln(Total assets) 0.004*** 0.006*** 0.013*** 0.019***  0.012*** 0.012*** 0.018** 0.021*** 
 (5.66) (10.06) (4.17) (8.45)  (6.04) (6.58) (2.49) (3.91) 
Ln(Asset turnover) 0.006*** 0.005*** 0.040*** 0.031***  0.009*** 0.007*** 0.034*** 0.024*** 
 (16.01) (16.27) (20.81) (23.81)  (5.74) (4.36) (5.86) (5.45) 
Market share 2.187*** 0.941** 9.595*** 3.593**  -2.271** -2.488*** 7.859* 1.707 
 (4.00) (2.36) (4.37) (2.25)  (-2.30) (-2.83) (1.69) (0.52) 
Sales growth 0.076*** 0.052*** 0.287*** 0.201***  0.055*** 0.044*** 0.133*** 0.115*** 
 (38.29) (30.68) (34.56) (31.75)  (7.29) (5.97) (6.09) (5.14) 
Ln(Firm age) -0.002 0.003*** -0.022*** 0.008**  0.001 0.003 -0.001 0.009 
 (-1.53) (4.21) (-5.00) (2.49)  (0.25) (1.37) (-0.14) (1.22) 
Firm risk -0.033*** -0.016*** -0.096*** -0.061***  -0.116*** -0.095*** -0.252*** -0.211*** 
 (-8.05) (-4.70) (-5.52) (-4.99)  (-8.07) (-6.45) (-6.43) (-5.62) 
Leverage -0.092*** -0.097*** 0.099*** -0.100***  -0.078*** -0.104*** 0.116** -0.100** 
 (-36.42) (-49.24) (6.40) (-9.59)  (-6.99) (-10.50) (2.35) (-2.53) 
Ln(Unit employee cost) -0.006*** 0.000 -0.043*** -0.014***  -0.017*** -0.010** -0.037** -0.016 
 (-3.57) (0.16) (-6.45) (-3.00)  (-3.28) (-2.13) (-2.04) (-1.18) 
Ln(Number of branches) -0.002** -0.001* -0.005 -0.001  -0.004** -0.002 -0.009 -0.001 
 (-2.56) (-1.76) (-1.62) (-0.62)  (-2.10) (-1.57) (-1.50) (-0.11) 
Constant 0.052*** 0.034*** -0.021 -0.052**  -0.026 -0.013 -0.064 -0.037 
 (6.66) (5.40) (-0.61) (-2.09)  (-1.11) (-0.63) (-0.75) (-0.56) 
N 73839 73776 73809 73764  6328 6325 6323 6323 
adj. R2 0.124 0.133 0.077 0.081  0.144 0.137 0.091 0.092 
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Panel B Distribution of observations by constrained status 

 

  Raw Sample   Matched Sample 

  Public Firms   Private Firms 

 

Public Firms   Private Firms 

  N % 

 
N % 

 

N % 

 
N % 

Unconstrained 4,110 70.84% 

 

87,039 32.52% 

 

3,868 69.63% 

 

4,124 73.56% 

Unclassified 1,081 18.63% 

 

90,065 33.65% 

 

1,080 19.44% 

 

953 17% 

Constrained 611 10.53%   90,534 33.83%   607 10.93%   529 9.44% 

 

 (unconstrained) category.
38

 This classification system means that, for public (private) 

firm-year observations in unmatched sample, 70.84% (32.52%) are classified as 

unconstrained, 10.53% (33.83%) are constrained and 18.63% (33.65%) are not classified 

as constrained or unconstrained. For public (private) firm-year observations in matched 

sample, however, 69.63% (73.56%) are unconstrained, 10.93% (9.44%) are constrained, 

and 19.44% (17.00%) are not classified, reflecting a more comparable picture in matched 

sample. Table 2.6 presents the estimation results for equation (3) and the public dummy 

is found to be negative and significant in most specifications. We interpret this as further 

evidence in support of our finding that private firms are on average more profitable than 

public firms. The constrained dummy is positive and significant for all regressions in 

both unmatched and matched samples, meaning that constrained firms (both Public and 

Private) are more profitable than unconstrained firms. This positive coefficient might 

reflect the fact that constrained firms tend to be the smaller and younger firms (for raw 

sample), and they are also the more profitable firms. In addition, it can be argued that

                                                 
38

 Firm size is winsorized at 2.5% at the bottom and 2.85billion British Pound at the top. (Hadlock and 

Pierce winsorize size at 4.5billion 2004-constant US dollars at the top. We convert $4.5billion into 2012 

British Pound (equals 2.92billion) by using historical exchange rate and CPI). Age is winsorized at 37 years 

at the top.  
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Table 2.7 Change in Profitability: Unobservable Firm Characteristics 
This table presents regression of changes in firm profitability on changes in firm characteristics in the UK between 2003 and 2012 for raw and industry-size matched samples. 

The data for publicly traded and private firms comes from Bureau van Dijk (BvD)’s ORBIS database. Dependent variable is changes in a measure of ROA or ROE. ∆ indicates 

change from time (t-1) to time (t). Public is a dummy variable that takes a value of one if a firm is publicly traded and zero otherwise. Ln(Total assets) is the natural logarithm 

of book value of assets. See Appendix E for the definition of independent variables. The t-statistics reported in parentheses are based on standard errors robust to clustering at 

the firm level. Industry and year dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are 

winsorized at 2.5% at each tail to reduce the impact of outliers (except leverage, which is winsorized to be between 0 and 1). Monetary values are converted into 2012 constant 

pounds using the British CPI.  

 
          

 Raw Sample  Matched Sample 

 ∆ (ROA EBIT) ∆ (ROA NI) ∆ (ROE EBIT) ∆ (ROE NI)  ∆ (ROA EBIT) ∆ (ROA NI) ∆ (ROE EBIT) ∆ (ROE NI) 

          

Public -0.029*** -0.039*** -0.133*** -0.125***  -0.009** -0.022*** -0.076*** -0.079*** 

 (-7.73) (-11.42) (-12.70) (-14.37)  (-2.19) (-6.21) (-5.40) (-7.47) 

∆ Ln(Total assets) 0.119*** 0.114*** 0.387*** 0.384***  0.181*** 0.194*** 0.419*** 0.475*** 

 (48.97) (53.36) (37.73) (49.81)  (16.15) (17.29) (13.73) (16.61) 

∆ (Asset turnover) 0.027*** 0.021*** 0.103*** 0.072***  0.025*** 0.018*** 0.075*** 0.050*** 

 (17.54) (16.70) (15.03) (14.72)  (3.70) (2.74) (3.59) (2.67) 

∆ (Market share) 63.688*** 41.729*** 235.795*** 151.055***  47.805*** 28.643*** 185.477*** 113.980*** 

 (10.81) (9.13) (10.83) (9.71)  (6.65) (4.55) (7.03) (5.72) 

∆ (Sales growth) -0.014*** -0.014*** -0.042*** -0.038***  -0.020*** -0.018*** -0.055*** -0.053*** 

 (-12.49) (-14.82) (-8.43) (-10.81)  (-4.76) (-4.71) (-4.18) (-4.43) 

Ln(Firm age) -0.004*** 0.003*** -0.049*** -0.007***  0.008*** 0.011*** 0.011 0.025*** 

 (-5.40) (4.32) (-15.18) (-3.24)  (2.81) (4.55) (1.31) (3.72) 

Firm risk -0.031*** -0.022*** -0.033** -0.045***  -0.131*** -0.119*** -0.286*** -0.255*** 

 (-8.25) (-7.28) (-2.15) (-4.34)  (-10.92) (-10.26) (-8.69) (-8.68) 

∆ (Leverage) -0.216*** -0.217*** -0.598*** -0.661***  -0.306*** -0.351*** -0.673*** -0.877*** 

 (-52.79) (-59.43) (-29.93) (-43.39)  (-14.14) (-15.96) (-7.84) (-12.14) 

∆ Ln(Unit employee cost) -0.014*** -0.008*** -0.045*** -0.029***  -0.024** -0.026** -0.061* -0.050 

 (-5.69) (-3.79) (-4.20) (-3.71)  (-2.20) (-2.36) (-1.75) (-1.59) 

Ln(Number of branches) -0.002*** -0.001 0.002 0.004**  -0.000 0.001 0.001 0.007 

 (-2.76) (-1.33) (0.91) (1.99)  (-0.16) (0.54) (0.22) (1.49) 

Industry & Year Yes Yes Yes Yes  Yes Yes Yes Yes 

Constant 0.093*** 0.044*** 0.386*** 0.157***  0.060*** 0.027*** 0.209*** 0.069*** 

 (36.65) (22.92) (33.70) (21.37)  (6.24) (3.20) (6.39) (2.83) 

N 99778 99686 99736 99667  7141 7143 7138 7143 

adj. R2 0.111 0.134 0.069 0.098  0.212 0.238 0.131 0.189 
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financially constrained firms are forced to consider only high positive NPV projects than 

otherwise leading to higher profitability. The negative and significant coefficient for the 

interaction variable between constrained dummy and public dummy implies that average 

profitability is even lower for constrained public firms than constrained private firms. 

Thus, our results provide clear evidence in support of our main findings. 

2.3.3 Changes in Profitability: Unobservable Firm Characteristics 

To account for the impact of unobservable firm characteristics on firm 

profitability, we estimate the following changes-in-variables model: 

ΔProfitabilityit = β0 + β1Publici+β2 ΔLn(Total assets)it + β3 ΔLn(Asset turnover)it         (3) 

                + β4  Δ (Market share)it + β5 Δ (Sales growth)it  + β6 Ln(Firm age)it  

                        + β7 (Firm risk)it + β8 Δ (Leverage)it +  β9 ΔLn(Unit employee cost)it   

                                    + β10  Ln(Number. of branches)it + industry dummies + year dummies + εit 

where Δ indicates change from time t-1 to time t. The estimation results are presented in 

Table 2.7 for both unmatched and matched samples. The coefficient for the Public 

dummy is negative and significant in all specifications and samples, indicating that an 

average private firm adds to its profitability each year more than an average public firm. 

The R
2
 values for these models range in value from 6.9% to 23.8%, which are fairly high 

for a model in which changes are specified. Thus, these finding provide further support 

for the finding of private firms being relatively more profitable.  
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2.3.4. The Informational Value of R&D Expenditures in Public and Private Firms 

To test the relative efficiency of public and private firms, we estimate the 

following empirical model: 

Profitabilityit = β0 + β1Publici+β2 (R&D)it + β3(R&D )*Publicit     (4) 

         +  β4 Ln(Total assets)it + β5 Ln(Asset turnover)it + β6 (Market share)it + β7 

(Sales growth)it   + β8 Ln(Firm age)it + β9 (Firm risk)it  + β10 (Leverage)it +  β11 

Ln(Unit employee cost)it + β12 Ln(Number of branches)it  + industry dummies + 

year dummies + εit 

The results for this model are summarized in Table 2.8. In Panel A we use a R&D 

flow measure (current R&D expenditures scaled by total assets), and in Panel B use a 

R&D Stock (sum of R&D expenditures in the past 3 years, not including the latest year, 

scaled by total assets) as well as total intangible assets scaled by total assets). Panels A 

and B show that the coefficient on the interaction term R&D*Public is negative and 

significant, indicating that the reduction in profitability is less for private firms than it is 

for public firms. The control variables remain unchanged in most cases in terms of 

coefficient signs. Taken together these results suggest that the informational value of 

R&D is higher for private firms compared to public firms. We also investigate whether 

economically significant R&D increases affect future operating performance differently 

for public and private firms in Panel C. Eberhart, Maxwell, and Siddique (2004) examine 

firms which unexpectedly increased their R&D expenditures and find positive abnormal
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Table 2.8 Value of R&D and Intangibles 
 

Panel A: Informational value of R&D and intangible asset 

This panel presents regression of various definitions of profitability on firm characteristics for UK between 

2003 and 2012. The data for publicly traded and private firms comes from Bureau van Dijk (BvD)’s ORBIS 

database. Dependent variable is a measure of ROA or ROE. Public is a dummy variable that takes a value of 

one if a firm is publicly traded and zero otherwise. R&D is research and development expenditures scaled by 

total assets. Intangible is intangible assets scaled by total assets. Controls include Ln(Total assets), asset 

turnover, market share, sales growth, Ln(Firm age), firm risk, leverage, Ln(Unit employee cost), and 

Ln(Number of branches). ***, **, * represent significance at 1%, 5% and 10% levels, respectively. The t-

statistics reported in parentheses are based on standard errors robust to clustering at the firm level. All 

continuous variables are winsorized at 2.5% at each tail to reduce the impact of outliers (except leverage, 

which is winsorized to be between 0 and 1). 

 (1) (2) (3) (4) 

 ROA  

EBIT 

ROA  

NI 

ROE  

EBIT 

ROE  

NI 

Public -0.028*** -0.036*** -0.073*** -0.087*** 

 (-3.58) (-5.04) (-3.65) (-4.90) 

R&D flow -0.000 0.032 -0.195 -0.057 

 (-0.00) (0.88) (-1.30) (-0.48) 

R&D flow * Public -0.577*** -0.537*** -0.879*** -0.925*** 

 (-5.39) (-5.09) (-3.73) (-4.04) 

Controls Yes Yes Yes Yes 

Industry & Year Yes Yes Yes Yes 

N 6830 6829 6830 6829 

adj. R
2
 0.202 0.204 0.109 0.115 

 

 

Panel B: Informational value of R&D stock 

This panel is same as Panel A except that we use R&D stock instead of contemporaneous R&D 

expenditures. R&D stock is calculated as the sum of R&D expenditures in the last 3 years (at t-3, t-2, t-1) 

divided by current asset. We also consider intangible asset scaled by total assets.  

 (1) (2) (3) (4) (5) (6) (7) (8) 

 ROA  

EBIT 

ROA Net 

Income 

ROE  

EBIT 

ROE Net 

Income 

ROA  

EBIT 

ROA Net 

Income 

ROE  

EBIT 

ROE  

Net 

Income 

Public -0.026*** -0.036*** -0.061*** -0.081*** -0.030*** -0.042*** -0.065*** -0.107*** 

 (-2.84) (-4.15) (-2.64) (-3.82) (-4.93) (-7.69) (-4.18) (-7.83) 

R&D 

stock 

-0.007 0.009 -0.055 -0.014     

 (-0.34) (0.49) (-0.72) (-0.22)     

R&D  -0.146*** -0.138*** -0.227** -0.241***     

Stock* (-4.55) (-4.28) (-2.51) (-2.89)     

Public         

         

Intangible      -0.053*** -0.075*** -0.105*** -0.259*** 

     (-8.55) (-15.45) (-3.41) (-12.98) 

Intangible 

* Public 

    -0.017 0.001 -0.173*** 0.029 

     (-1.00) (0.09) (-3.43) (0.71) 

Controls Yes Yes Yes Yes Yes Yes Yes Yes 

Industry  Yes Yes Yes Yes Yes Yes Yes Yes 

Year  Yes Yes Yes Yes Yes Yes Yes Yes 

N 3394 3395 3394 3395 107657 107561 107612 107541 

Adj. R2 0.259 0.240 0.158 0.149 0.119 0.137 0.073 0.081 
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Panel C: Operating performance following R&D increases 

This panel presents the difference in operating profitability between public and private firms 

following a significant increase in R&D expenditures. Following Eberhart, Maxwell, and 

Siddique (2004), in order to be included in the sample, both R&D to assets and R&D to sales 

must be at least 5 % and R&D to assets must increase at least 5% from prior year (e.g., from 6% 

to 6.3%). Each column shows the difference in ROA EBIT, ROA Net Income, ROE EBIT, ROE 

Net Income between public and private firms at (t+1) and (t+2).  
   

     

 ROA EBIT ROA Net 

Income 

ROE EBIT ROE Net Income 

     

Mean(Public-Private)t+1 -0.142*** -0.133*** -0.266*** -0.252*** 

 (-7.71) (-7.62) (-6.46) (-6.39) 

Mean(Public-Private)t+2 -0.118*** -0.119*** -0.297*** -0.260*** 

 (-3.61) (-3.71) (-3.88) (-3.59) 

 

operating performance. Following Eberhart, Maxwell, and Siddique (2004), we construct 

a subsample of our data in which we only retain firm-year observations for which R&D 

to assets and R&D to sales are at least 5 % (i.e. R&D is a significant expense) and the 

increase in the R&D to asset ratio from prior year is at least 5 % (i.e. R&D increase is 

significant). Panel C of Table 2.8 shows that the average operating performance for 

private firms is higher than public firms (ranging from 13.3% to 26.6%) a year after 

following the R&D increase for the subsample, which includes firms with significant  

R&D expenditure and who increase their R&D by at least 5%. Moreover, average 

profitability is still higher for private firms two years after a significant R&D increase. 

This finding again supports our previous conclusion that R&D expenditures are more 

informative for private firms compared to public firms.  

2.3.5. Ownership Distribution and Operating Profitability 
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In this section, we investigate the role of dispersed vs. controlling ownership 

structure on public and private firm profitability. Figure 2.3 presents ownership 

distribution of public and private firms. As expected, most private firms have a 

controlling owner compared to dispersed ownership structure in public firms. For 

example, in 81.54% of private firm-year observations, there is a known controlling 

owner, holding more than 50% of the shares, whereas only 9.83% of public-firm year 

observations have a known controlling owner. On the other hand, only 3.63% of private 

firm-year observations is characterized by dispersed ownership (no owner has more than 

25% of the shares), whereas 67.76% of the public firm-year observations are 

characterized by dispersed ownership. To control for sample selection concerns due to 

differences in ownership structure and examine its effect on firm profitability, we split 

the sample into three categories: 1. firms in which no shareholder owns more than 25% of 

the shares; 2. firms in which there is at least one shareholder with more than 25% of the 

shares but no shareholder with more than 50% ownership; and, 3. firms in which there is 

an identifiable shareholder holding more than 50% of the shares. This classification 

allows us to control for the effect of ownership differences among public and private 

firms. In Table 2.9, we present mean differences of various definitions of profitability 

between public and private firms. In each ownership category, we still find that private 

firms on average more profitable than public firms. The differences are more notable in 

controlling ownership sample (i.e. both public and private firms have a controlling 

owner) than it is in dispersed ownership sample (i.e. no shareholder owns more than 25% 

of total shares).  
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Figure 2.3 Ownership distribution 
This table presents the ownership distribution of public and private firms in the UK from 2003 to 

2012 obtained from Bureau van Dijk’s Orbis database for raw sample. (0%, 25%] indicates firm-

year observations with at least one known recorded shareholder with no more than 25% 

ownership in the company. (25%, 50%] indicates firm-year observations with at least one known 

recorded shareholder with more than 25% but less than or equal to 50% ownership in the 

company. (50%, 100%] refers to those firm-year observations with at least one known recorded 

shareholder with more than 50% ownership but less than 100% in the company.  
 

 
 

Table 2.9 Mean Profitability by Ownership Percentage 

 

This table shows operating profitability for public and private firms for different shareholder ownership 

brackets.  

 

  Ownership (0%, 25%]   Ownership (25%, 50%]   Ownership (50%, 100%] 

  Public Private Diff.   Public Private Diff.   Public Private Diff. 

ROA EBIT 0.040 0.058 -0.018*** 

 

0.029 0.075 -0.047*** 

 

0.030 0.077 -0.046*** 

            

ROA Net 

Income 0.014 0.046 -0.032*** 

 

0.003 0.055 -0.053*** 

 

0.004 0.063 -0.059*** 

            

ROE EBIT 0.125 0.208 -0.082*** 

 

0.075 0.280 -0.205*** 

 

0.089 0.293 -0.204*** 

            

ROE Net 

Income 0.047 0.136 -0.089***   -0.007 0.174 -0.181***   0.008 0.208 -0.200*** 

 
 

 

2.3.6. The Relative Efficiency of Public and Private Firms 

To test the relative efficiency of public and private firms, we estimate the following 

baseline model.  
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Table 2.10 Operating Efficiency 

 

Panel A: Baseline efficiency regressions 

This table presents regression of various definitions of operating efficiency on firm characteristics for UK between 2003 and 2012. The data for publicly traded 

and private firms comes from Bureau van Dijk (BvD)’s ORBIS database. Dependent variable is a measure of operating efficiency expressed in natural logarithm. 

Public is a dummy variable that takes a value of one if a firm is publicly traded and zero otherwise. Subscript (t-1) indicates the lag value at time t-1. See 

Appendix E for the definition of independent variables. The t-statistics reported in parentheses are based on standard errors robust to clustering at the firm level. 

Industry and year dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are 

winsorized at 2.5% at each tail to reduce the impact of outliers (except leverage, which is winsorized to be between 0 and 1). Monetary values are converted into 

2012 constant pounds using the British CPI.  

           

 Raw Sample   Matched Sample 

 Asset turnover Inventory 

turnover 

Collection  

period 

Credit  

period 

 Asset 

turnover 

Inventory 

turnover 

Collection  

period 

Credit  

period 

Public -0.312*** -0.451*** 0.271*** 0.315*** -0.179** -0.410*** 0.360*** 0.344*** 

 (-5.68) (-7.68) (8.48) (11.17)   (-2.24) (-5.44) (7.14) (9.18) 

Ln(Total assets) (t-1) -0.118*** 0.013 -0.068*** -0.013**   -0.125*** 0.032 -0.098*** -0.033*** 

 (-13.71) (1.51) (-11.30) (-2.48)   (-5.22) (1.17) (-6.35) (-2.65) 

Capital intensity (t-1) 0.006* -0.024*** 0.001 -0.022***   -0.007 -0.041*** -0.015* -0.003 

 (1.81) (-7.40) (0.35) (-11.11)   (-0.47) (-2.92) (-1.70) (-0.41) 

Market share (t-1) 69.064*** 14.392* 3.162 -0.874   36.228** -15.123 12.881 10.815** 

 (6.96) (1.92) (0.57) (-0.23)   (2.50) (-1.02) (1.19) (2.15) 

Sales growth (t-1) 0.266*** 0.159*** -0.002 -0.038***   0.260*** 0.102* -0.039 -0.140*** 

 (12.21) (7.54) (-0.17) (-3.09)   (5.24) (1.65) (-1.06) (-3.84) 

Leverage (t-1) -0.898*** -0.471*** -0.021 -0.439***   -0.240 -0.276 -0.205** 0.488*** 

 (-18.28) (-10.03) (-0.62) (-16.04)   (-1.38) (-1.44) (-2.04) (5.43) 

Ln(Firm age) -0.147*** -0.081*** 0.022** -0.019**   -0.932*** -0.359* 0.220* -0.217** 

 (-10.56) (-5.99) (2.38) (-2.42)   (-4.69) (-1.91) (1.72) (-2.26) 

Firm risk 0.538*** -0.194*** 0.031 0.093**   -0.053 -0.098** 0.057** 0.011 

 (8.05) (-2.86) (0.71) (2.54)   (-1.29) (-2.36) (2.01) (0.55) 

Industry&Year Yes Yes Yes Yes   Yes Yes Yes Yes 

Constant 3.355*** 2.718*** 3.651*** 3.157***   3.059*** 2.555*** 3.497*** 2.981*** 

 (55.10) (46.09) (86.81) (89.93)   (14.85) (12.84) (27.06) (30.31) 

N 97960 77393 95434 97353   7114 5554 6899 7030 

adj. R
2
 0.259 0.287 0.235 0.114   0.284 0.246 0.295 0.139 
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Panel B: Baseline profitability regressions with predicted asset turnover 

This panel presents baseline profitability regressions in Table 4 using the predicted asset turnover instead of 

the actual asset turnover. Predicted values come from the first column of Table 9 Panel A. Controls are 

Ln(Total assets), Ln(Asset turnover), market share, sales growth, Ln(Firm age), firm risk, leverage, 

Ln(Unit employee cost), and Ln(Number of branches). ***, **, * represent significance at 1%, 5% and 

10% levels, respectively. The t-statistics reported in parentheses are based on standard errors robust to 

clustering at the firm level. All continuous variables are winsorized at 2.5% at each tail to reduce the 

impact of outliers (except leverage, which is winsorized to be between 0 and 1). 

 
          

 Raw Sample  Matched Sample 

 ROA  

EBIT 

ROA  

Net 

Income 

ROE  

EBIT 

ROE  

Net 

Income 

 ROA  

EBIT 

ROA  

Net 

Income 

ROE  

EBIT 

ROE  

Net 

Income 

          

Public -0.040*** -0.057*** -0.142*** -0.164***  -0.011** -0.028*** -0.048*** -0.077*** 

 (-8.99) (-14.24) (-11.71) (-16.07)  (-2.04) (-5.45) (-2.96) (-5.26) 

          

Controls Yes Yes Yes Yes  Yes Yes Yes Yes 

Industry  Yes Yes Yes Yes  Yes Yes Yes Yes 

Year  Yes Yes Yes Yes  Yes Yes Yes Yes 

N 90817 90774 90810 90767  6890 6901 6890 6901 

adj. R2 0.105 0.122 0.051 0.058  0.140 0.149 0.094 0.109 

 

Log(Efficiencyit) = β0 + β1Publici + β2 Ln(Total assets)i(t-1) + β4 Ln(Capital intensity)i(t-1)         

     + Β5 (Market share)i(t-1) + β6 (Sales growth)i(t-1)   + β7 Ln(Firm age)it         (5) 

   + β8 (Firm risk)it  + β9 (Leverage)i(t-1) + industry dummies + year dummies + εit 

where log(Efficiency) is the natural logarithm of an accounting based measure of 

efficiency such as tangible fixed asset turnover, inventory turnover, collection period, and 

credit period. Capital intensity is the natural logarithm of firm’s capital stock over total 

employment. Other variable definitions follow from Equation 1. The estimation results 

are presented in Panel A of Table 2.10. The results confirm our earlier univariate findings 

that private firms on average are more efficient than public firms. Public dummy variable 

is negative and significant for asset and inventory turnover in both unmatched and 

matched samples, implying that an average private firm is more efficient in turning over 
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its fixed assets and inventory. For asset turnover, the estimated coefficient for the Public 

dummy for unmatched (matched) sample is -0.312 (-0.179), which means that average 

tangible fixed asset turnover is 26.8% (16.4%) higher for private firms than public 

firms
39

. Moreover, the estimated coefficient for the Public dummy is positive and highly 

significant for collection period and credit period regressions, meaning that it takes less 

time for an average private firm to collect its accounts and pay its suppliers compared to 

an average public firm. In other words, in unmatched (matched) sample, it takes 31.1% 

(43.3%) more time for an average public firm to collect its credit account and 37.1% 

(41.1%) more time to pay its suppliers than an average private firm.  

Panel B of Table 2.10 presents the estimation results for a modified version of the 

baseline profitability regression summarized in Table 2.5. We replace asset turnover by 

the predicted values from the first column of unmatched and matched sample in Panel A. 

This modified version of our baseline model is presented to address potential concerns 

relating to simultaneous causality between asset turnover and profitability. We note that 

the public dummy is still negative and highly significant, again providing support for 

hypothesis 1 that private firms are relatively more profitable.  

 

2.4. Robustness Tests 

2.4.1. Propensity Score Matching 

To further allay any sample selection concerns, we also match firms based on 

propensity scores. Figure 2.4 provides a histogram of the propensity scores for the 

                                                 
39

 26.8% = e
-0.312

 – 1, and 16.4% = e
-0.179

 – 1, and similarly for other coefficients.  



107 

 

Figure 2.4 Propensity Score Distribution of Private and Public Firms 

  

The figures provide histogram of propensity scores for raw sample and propensity score 

matched sample based on nearest-neighbor with-replacement method. Propensity scores for 

Panel A and B are calculated using a probit model, where dependent variable is public firm 

dummy. Explanatory variables are Ln(Total assets), sales growth, Ln(Firm age), and industry 

and year dummies.  

 

Panels A&B: Propensity scores from probit model with controls of Ln(Total assets), sales 

growth, Ln(Firm age), and industry and year dummies. 
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Panel C: Operating performance following R&D increases 

 

This panel presents the difference in operating profitability between public and private firms following a 

significant increase in R&D expenditures. Following Eberhart, Maxwell, and Siddique (2004), in order to 

be included in the sample, both R&D to assets and R&D to sales must be at least 5 % and R&D to assets 

must increase at least 5% from prior year (e.g., from 6% to 6.3%). Each column shows the difference in 

ROA EBIT, ROA Net Income, ROE EBIT, ROE Net Income between public and private firms at (t+1) and 

(t+2).  

   

     

 ROA EBIT ROA Net 

Income 

ROE EBIT ROE Net Income 

     

Mean(Public-Private)t+1 -0.142*** -0.133*** -0.266*** -0.252*** 

 (-7.71) (-7.62) (-6.46) (-6.39) 

Mean(Public-Private)t+2 -0.118*** -0.119*** -0.297*** -0.260*** 

 (-3.61) (-3.71) (-3.88) (-3.59) 

 

unmatched full sample and a propensity score matched sample, based on the nearest 

neighbor with replacement. Propensity scores come from a probit model, where 

dependent variable is the dummy variable Public, which takes the value of one for 

publicly listed firms and zero otherwise. The control variables included are Ln(Total 

assets), sales growth, Ln(Firm age), and industry and year dummies. As seen in Panel B, 

the distribution of propensity score matched samples for private firms and public firms 

are far more comparable. Since we match with replacement, the matched sample has 

4,184 private firm-year observations, representing 3,480 distinct private firms, and 4,184 

public firm-year observations, representing 704 distinct public firms. Table 2.11 presents 

mean differences in various definitions of operating profitability between public firms 

and nearest neighbor propensity score matched private firms. An average private firm is 

from 4% to 17.8% more profitable than an average comparable public firm in our 
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propensity score matched sample. These results serve to again confirm our findings that 

private firms are on average more profitable than public firms. 
40

 

2.4.2. Endogeneity of Firm Status 

Whether we construct the matched sample by industry and firm size (book value of total 

assets) or by propensity scores, we are only able to control for observable factors. If any 

unobservable factor (e.g. firm culture) explains both the choice of being public and 

profitability, then the coefficient estimate for the Public dummy will potentially be 

inconsistent and biased (i.e. it may not converge to the true value). In other words, one 

might raise the concern that some unobservable firm-specific factors might affect 

profitability and firm’s listing decision simultaneously. In order to address this potential 

endogeneity concern, we use the two-stage instrumental variable approach, performing 

the Durbin-Wu-Hausman test of the public firm dummy for endogeneity, as well as 

Heckman’s (1979) two-stage method to correct for sample selection bias.  

Following Saunders and Steffen (2011), we use the distance between firm’s 

headquarters and London as an instrument.
41

 This instrument is valid in the sense that it is 

                                                 
40

 As further robustness, we also calculate propensity scores using a more extensive model, where Public 

dummy is dependent variable and explanatory variables are Ln(Total assets), Ln(Asset turnover), market 

share, sales growth, Ln( Firm age), firm risk, leverage, Ln(Unit employee cost), Ln(Number of branches), 

and industry and year dummies. The matched sample based on this probit model has 2,809 private firm-

year observations, representing 2,280 distinct private firms, and 2,809 public firm-year observations, 

representing 611 distinct private firms. Private firms are still on average 4.4% to 15.5% more profitable 

than comparable public firms.  

 
41

 Saunders and Steffen (2011) study the difference in borrowing costs between publicly traded and 

privately held firms. In order to separate the extent to which loan spreads are driven by economic 

differences between private and public firms, not by an observable firm specific characteristics, they use 

the distance of a firm’s headquarters to London’s capital markets as an exogenous variation in firm’s 

public/private choice. Similarly, Bekaert, Harvey, Lundblad, and Siegel (2013) use distance to Brussels as 

an instrument for European Union (EU) membership. They study the impact of membership in the EU as 
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correlated with firm’s public status (we expect that firms that are closer to London, 

financial center of UK, are more likely to be listed) and affects profitability only through 

the firm’s decision on ownership status. To this end, we use Google maps driving 

distance to calculate our “distance to London”. Firms in our sample are located in 1,193 

distinct cities throughout the UK and average distance of these cities from London is 

177.12 miles (3 hours 12 minutes). When we consider all observations in our sample, an 

average private firm is 119.78 miles and an average public firm is 83.26 miles away from 

London. 
42

 

          We adopt a two-stage instrumental variable approach. In the first stage, we 

estimate a probit model of a firm’s choice of an organizational form (i.e., public or 

private) as a function of the instrumental variable (distance between firm’s location and 

London) and lagged values (at the beginning of year t) of firm characteristics that affect 

firm’s organizational form, as controls. We use the predicted probability from the first 

stage probit model in the second stage of instrumental variable (IV) estimation as a proxy 

for the public firm dummy and also in calculating lambda in Heckman’s (1979) self-

selection model. Estimation results for first stage probit are presented in column 1 of 

Table 2.12. The second-stage results from the instrumental variable estimation and from 

the Heckman selection model are shown in column 2 and 3, respectively. 

                                                                                                                                                 
well as the Eurozone on both economic and financial integration. In their study some country 

characteristics that affect EU membership may be correlated with a higher propensity to integrate with 

other member countries.  

 
42

 An alternative measure of distance is the physical distance between London and the location of each firm 

calculated using longitudes and latitudes. Our measure is an improvement since we consider ‘driving 

distance’ instead of the shortest physical distance which may not be practical in most cases.   
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Table 2.12 Instrumental variable (IV) and Heckman sample-selection estimation 

 

This table presents 2-stage Least Squares (2SLS) regression and Heckman’s (1979) two-stage sample-

selection estimation of profitability on firm characteristics for UK between 2003 and 2012. The first-stage 

regression is Probit, where Public is a dummy variable that takes a value of one if a firm is publicly traded 

and zero otherwise. Lagged firm-specific variables are included as controls in the first stage probit. The 

second-stage regression for IV is pooled OLS, with ROA EBIT (EBIT divided by book value of assets) as 

dependent variable. See AppendixE for the definition of independent variables. Distance from London is 

used as an instrument for endogenous Public dummy and is calculated as log(1+ Google Maps driving 

distance in miles between the city where firm is located and London). The Null hypothesis for endogeneity 

test is that Public dummy is exogenous. The t-statistics reported in parentheses are based on standard errors 

robust to clustering at the firm level. Industry and year dummies are included in all regressions. ***, **, * 

represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are winsorized at 

2.5% at each tail to reduce the impact of outliers (except leverage, which is winsorized to be between 0 and 

1). GBP values are converted into 2012 constant values using the British CPI.  

 First Stage Second Stage – IV Heckman Sample-selection 
 Public ROA EBIT ROA EBIT 

 (lagged controls) (contemporaneous controls) (contemporaneous controls) 

Public   -0.148*** 

   (-5.67) 

Public (predicted)  -0.074***  

  (-7.23)  

Firm size 0.289*** 0.003*** 0.003*** 

 (13.49) (5.42) (5.86) 

Asset efficiency -0.070*** 0.007*** 0.007*** 

 (-4.62) (17.45) (17.44) 

Market share 602.945*** 5.173*** 5.051*** 

 (10.46) (7.20) (7.63) 

Sales growth 0.151*** 0.079*** 0.080*** 

 (4.65) (37.32) (38.65) 

Firm age -0.119*** -0.006*** -0.006*** 

 (-3.38) (-7.41) (-7.50) 

Firm risk 1.232*** -0.030*** -0.029*** 

 (13.80) (-7.22) (-6.99) 

Leverage -2.256*** -0.094*** -0.096*** 

 (-18.70) (-36.19) (-36.71) 

Unit employee cost -0.266*** -0.005*** -0.005*** 

 (-5.24) (-3.30) (-3.53) 

Number of branches -0.008 -0.002*** -0.002*** 

 (-0.32) (-2.60) (-2.62) 

Distance to London -0.065***   

 (-4.88)   

Industry dummies Yes Yes  

Year dummies Yes Yes  

Constant -1.98*** 0.079***  

 (-4.87) (11.15)  

Lambda   0.069*** 

   (4.15) 

Durbin-Wu-

Hausman test  

 0.000  

(p-value)    

N 85676 78162 78162 

Pseudo-R
2 

0.37   

adj. R
2
  0.114 0.118 
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The coefficient for the distance to London is negative and highly significant as expected. 

That is, firms that are located in a city closer to London are more likely to be public. The 

coefficient is also economically significant: the marginal effect for “Distance to London” 

variable is -0.0038 (holding all other variables at their mean values), meaning that as the 

distance to London goes down by 1 mile, the probability of being Public goes up by 

0.38%. In the second stage regression, the coefficient for the (predicted) Public dummy is 

-0.074 and highly significant (higher in magnitude than –0.044 in column 1 of Table 2.5). 

This again provides support for our main finding that private firms on average are more 

profitable than public firms, holding all else constant. In unreported analysis, we also 

repeat the second stage regression for other definitions of profitability and find that the 

coefficients for the predicted Public dummy are -0.084, -0.138, and -0.189 for ROA Net 

Income, ROE EBIT, and ROE Net Income, respectively. If the Public dummy is 

exogenous, then the model estimated by OLS would be more efficient compared to 2SLS. 

To this end, we use a Durbin-Wu-Hausman test to check for the endogeneity of Public 

dummy. The results reject the null hypothesis that Public dummy is exogenous at 1% (p-

value of nearly zero) and confirm that Public is endogenous and 2SLS estimation is more 

efficient.
43

 

We also use Heckman’s (1979) two-stage method to control for endogeneity due 

to self-selection of firms that choose to be publicly listed. The results are presented in 

                                                 
43

 We follow the methodology by Gourieroux, Monfort, Renault and Trognon (1987) to calculate the test 

statistics for Durbin-Wu-Hausman test. First, we run the probit model in the first column of Table 2.12 and 

save the predicted values (p_hat). Then, we calculate generalized residuals using the formula:  ̃ ( )  

[
     (   )

      (   )         (   ) 
]          (   ) , where p.d.f and c.d.f are the probability distribution function 

and cumulative distribution function of N(0,1). Finally, we add this generalized residual to the second stage 

regression and test for its significance. 
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column 3 of Table 2.12. The public dummy is negative 14.8% and statistically 

significant. The coefficient for lambda,
44

 the correction for selection bias, is positive and 

highly significant. That is, there is a positive correlation between a firm’s choice to be 

public and its operating profitability. This means that the firm characteristics that lead 

firms to be public also cause them to be more profitable, which implies that our estimated 

coefficient for public dummy in Table 2.5 is biased upward, which actually strengthens 

our main finding. 

2.4.3. Median Regressions 

The regression analysis discussed in the previous sections of the paper is 

estimated using the least squares method. For robustness, we also estimate baseline 

profitability model (equation 1) using least absolute deviation method (i.e. median 

regression) for the unmatched full sample. One advantage of this method is that 

coefficient estimates are not affected by extreme values at each tail.
45

 Estimation results 

are presented in Table 2.13 and show that the coefficient estimate for the Public dummy 

is negative and significant across all specifications. The median profitability is 0.6% (for 

ROA EBIT) to 5.1% (for ROE Net Income) higher for private firms compared to public 

                                                 
44

 We follow Campa and Kedia (2002) to calculate sample-correction variable lambda.        

                                        (    )  
 (    )

 (    )
                        

  (    )  
  (    )

   (    )
                   ( )      ( )  are the density and cumulative distribution 

functions of the standard normal, respectively. Z is a vector of controls. Predicted values from first stage 

probit are used to calculate sample-correction variables λ1 and λ2. In the second stage, we estimate the cash 

model as specified above, including λ as sample-correction variable.  

 
45

 We already winsorize each variable at 2.5% at each tail to reduce the effect of outliers, so median 

regressions would serve as additional robustness.  
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Table 2.13 Median Profitability 

 

This table presents median regression of various definitions of profitability on firm characteristics 

for UK between 2003 and 2012 for raw sample. The data for publicly traded and private firms 

comes from Bureau van Dijk (BvD)’s ORBIS database. Dependent variable is a measure of ROA 

or ROE. Public is a dummy variable that takes a value of one if a firm is publicly traded and zero 

otherwise. See Appendix E for the definition of independent variables. The t-statistics reported in 

parentheses are based on standard errors robust to clustering at the firm level. Industry and year 

dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% 

levels, respectively. All continuous variables are winsorized at 2.5% at each tail to reduce the 

impact of outliers (except leverage, which is winsorized to be between 0 and 1). Monetary values 

are converted into 2012 constant pounds using the British CPI.  

 

 (1) (2) (3) (4) 

 ROA EBIT ROA Net 

Income 

ROE EBIT ROE Net 

Income 

     

Public -0.006*** -0.015*** -0.040*** -0.051*** 

 (-4.57) (-14.61) (-10.54) (-18.32) 

Ln(Total assets) 0.000 0.001*** -0.001 0.003*** 

 (0.99) (8.83) (-0.98) (6.80) 

Ln(Asset turnover) 0.005*** 0.004*** 0.031*** 0.024*** 

 (26.35) (29.98) (63.04) (66.68) 

Market share 2.081*** 0.892*** 11.883*** 5.916*** 

 (8.33) (4.75) (17.40) (11.80) 

Sales growth 0.068*** 0.047*** 0.236*** 0.163*** 

 (65.74) (60.01) (83.29) (77.81) 

Ln(Firm age) -0.008*** -0.002*** -0.033*** -0.014*** 

 (-21.03) (-7.37) (-32.82) (-19.27) 

Firm risk -0.022*** -0.010*** -0.023*** -0.003 

 (-12.98) (-7.47) (-5.00) (-0.88) 

Leverage -0.063*** -0.073*** 0.098*** -0.030*** 

 (-52.55) (-79.97) (30.00) (-12.21) 

Ln(Unit employee cost) -0.002*** 0.003*** -0.013*** 0.001 

 (-3.19) (5.78) (-7.84) (0.51) 

Ln(Number of branches) 0.000 0.000* 0.002** 0.003*** 

 (0.97) (1.91) (2.37) (4.53) 

Industry  Yes Yes Yes Yes 

Year  Yes Yes Yes Yes 

Constant 0.080*** 0.068*** 0.112*** 0.101*** 

 (11.75) (13.15) (6.03) (7.33) 

N 110090 109992 110043 109970 

pseudo R
2
 0.056 0.070 0.055 0.052 
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Figure 2.5 Operating Profitability of IPO Firms 

The figures provide mean and median operating profitability for a set of firms that conducted 

IPO. t=0 refers to IPO year. Firm is private in years -1, -2, -3, and public in years +1, +2, +3. 

ROA EBITDA is return on assets defined as EBITDA divided by Total assets, and similarly for 

ROA EBIT, ROA Net Income, and ROE measures.  

 

Panel A: Mean operating profitability 

 

Panel B: Median operating profitability 
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firms. This result supports our least squares method findings and again serves to confirm 

that private firms are more profitable than public firms. 

 

2.4.4. Operating Profitability and IPOs 

To further address the sample selection concerns, we focus solely on a sample of 

325 firms that conducted an IPO during our sample period. These firms effectively 

experienced a transition in ownership from private to public and Figure 2.5 presents the 

mean (Panel A) and median (Panel B) operating profitability for this restricted sample. 

We define time zero as the year of the IPO, time t-1 a year before IPO, and so forth. As 

seen in Panels A and B of Figure 2.5, both mean and median profitability before IPO year 

(i.e. when firm is private) is higher for these firms when compared to years after the IPO 

(i.e. when firm is public). This is consistent with the findings in the literature (e.g. Jain 

and Kini ,1994, Pagano, Panetta, Zingales, 1998, Pastor, Taylor and Veronesi 2009) and 

further supports our main findings.  

 

2.5. Conclusion 

Understanding the determinants of firm performance (i.e. operating profitability 

and/or efficiency) is an important theme in corporate finance. A considerable amount of 

research has been devoted to this issue, primarily in the context of publicly listed firms. 

While private firms are certainly interesting, a lack of data has traditionally hampered any 

investigative efforts. This has changed with the recent introduction of a number of private 

firm databases, which allow new research into understanding private firm performance 
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and the relative merits of public versus private firms. In this paper, we aim to fill this gap 

and present a comprehensive comparison of privately and publicly held UK firms using a 

rich dataset sampled from the ORBIS database covering the period 2003-2012. We show 

that privately held firms typically perform better and are more efficient than publicly 

traded firms. This finding is robust in various model settings, using industry and size as 

well as propensity score matched samples, considering alternative definitions of 

operating performance, ownership structure, and taking into account the endogeneity of 

firm’s stock exchange listing choice. We also control for changes in unobservable firm 

characteristics and find that an average private firm adds to its profitability each year 

more than public firms. Moreover, we show that average operating profitability of public 

firms is even lower than that of private firms when both types of firms are financially 

constrained, highlighting the link between capital market access and operating 

profitability. Finally, we show that informational value of R&D is higher for private 

firms than it is for public firms in that contribution of R&D expenditure to firm 

profitability is more for private firms compared to public firms.  
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CHAPTER 3 

TIME HORIZON AND CORPORATE INVESTMENT: EVIDENCE FROM 

PRIVATE FIRMS AROUND THE WORLD 

 

3.1. Introduction 

Investment is one of the key corporate decisions and has been studied extensively 

in the literature. Long-term investment, in particular however, critically depends on 

firms’ time-horizon (i.e. firms’ vision of the future) even though this aspect has thus far 

been neglected in the finance literature. A firm can have a longer time horizon at the 

country-level as well as at the firm-level, with both scenarios expected to result in more 

investment given investment opportunities.  

At the country level, cultural values and norms can be used to measure the degree 

to which a country perceives the future. Culture is an important informal institution with 

potential effects on key managerial decisions and has widely been used in various 

business disciplines, although the finance literature has only recently begun to utilize it.
46

 

For example, Siegel, Licht, and Schwartz (2011) state that the fact “that culture is such a 

complicated concept may be among the reasons that prior work in international finance 

has treated culture essentially as a black box….” They use the cultural value dimension 

                                                 
46

 Even though cultural indexes have only recently been used in finance literature, other disciples have 

widely used them since the original work of Hofstede (1980). For example, in accounting, Schultz, 

Johnson, Morris, and Dyrnes (1993) use uncertainty avoidance and power distance in relation to reporting 

practices of a questionable act. Kachelmeier and Shehata (1997) use individualism to explain audit-based 

monitoring. In management, Geletkanycz (1997) uses individualism, uncertainty avoidance, power 

distance, and long-term orientation indexes to show that culture has an important impact in executive 

mindsets as it relates to change in organizational strategy and leadership profiles. 
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framework (i.e. egalitarianism distance as a measure of institutional compatibility) to 

explain international investment flows.  More specifically, they find that egalitarianism 

distance has an important influence on cross-national flows of bond and equity issuances, 

syndicated loans, and mergers and acquisitions. In another recent study, Chui, Titman, 

and Wei (2010) examine how cultural differences influence the returns of momentum 

strategies. They argue that the individualism index from Hofstede (2001) correlates with 

an overconfidence and attribution bias, and they find that trading volume and volatility as 

well as the size of momentum profits are positively associated with individualism. Shao, 

Kwok, and Zhang (2013) also use the individualism index from Hofstede (2001) and 

show that firms in individualistic countries invest more in R&D. They interpret this 

finding as individualistic values to be associated with more risk taking.  

To date, corporate investment has been studied mainly in the context of publicly 

listed firms. Even though private firms comprise a dominant
47

 share of any economy, our 

knowledge of the investment behavior of private firms is very limited.
48

  Private, unlisted 

firms are important in a country-level analysis of the effect of culture on investment since 

private firms are closely held and are not bound by any public pressures to meet any 

short-term stock price targets.  This reality, in turn, provides for an environment in which 

private firm managers have the potential to be more influenced by informal institutions 

                                                 
47

 For the relative size of private firms compared to public firms, see Asker, Farre-Mensa and Ljungqvist 

(2014) for the U.S., Chapter 2 of this dissertation for the UK, and Chapter 1 of this dissertation for Europe. 

Our tabulation of the global data for 73 countries for all firms other than in finance and utilities from 

Bureau Van Dijk’s ORBIS database indicates that 93% of all firm-year observations are private and only 

7% are public.  

48 
In a single-country study, Asker et al. (2014) compare the investment behavior of U.S. industrial private 

and public firms during 2001-2011 and show that private firms invest substantially more and are more 

sensitive to investment opportunities than observably similar public firms. From a cross-country 

perspective, Mortal and Reisel (2013) compare investment policies of 15 developed European countries 

and show that public firms exhibit higher investment sensitivity to growth opportunities than private firms.  
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such as national culture than do public firm managers.
49

 Public firm behavior tends to 

naturally be less affected by culture and more so by universal norms, given that stock 

markets all around the world are closely linked, public firms are more often than not 

characterized by a dispersed ownership structure, and managers of public firms have 

short-term stock price targets in mind when they make their investment decisions.
50

  

Similar to the findings on the country-level time horizon, on the firm-level time 

horizon, it is natural to expect more investment by firms with a longer-term vision given 

investment opportunities. This effect, too, is expected to be different for public and 

private firms due to the fact that public firms have superior and cheaper access to capital 

(Pagano, Panetta and Zingales (1998) and Saunders and Steffen (2011)) and private firms 

are more financially constrained.  

In this paper, we examine the connection between time horizon and corporate 

investment at the country- and firm-levels, drawing on a very large set of 29,306 unique 

public firms and 529,406 unique private firms in 73 countries around the world from 

2003-2012.
51

  In a cross-country setting such as the one we are presenting, differences in 

public and private firms provide us with a unique environment to study the linkages 

between time-horizon and investment policy.  

To show the effect of the country-level time horizon on corporate investment, we 

use cultural indexes that measure a country’s long-term orientation. Our main measure 

                                                 
49

 Probably the most comprehensive and influential study on how national culture impacts corporate design 

and actions is by Hofstede starting with his original work in 1980.  

50
 See, for example, Narayanan (1985), Stein (1989), and Bebchuk and Stole (1993) for how managers’ 

investment decisions are affected by the impact of short-term stock prices.  

51
 The sample consists of a total of 557,752 unique firms representing 3,286,636 firm-year observations in 

73 countries (i.e. economies). 
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for the country-level time horizon is the Long-Term Orientation Index (LTO),
52

 as 

introduced and defined by Hofstede et al. (2001 and 2010).
53

 The authors define societies 

with long-term orientation as “show[ing] an ability to accept contradictions, adapt 

according to the circumstances, [have] a strong propensity to save and invest, [and 

exert] thriftiness and perseverance in achieving results.” The LTO varies from 0 to 100 

with higher values representing a longer-term orientation and a greater “propensity to 

save and invest.” For example, the LTO is 26 for United States, 63 for France, 87 for 

China and 88 for Japan, which is consistent with the corresponding lower and higher 

tendencies to save and invest in these cultures
54

. We expect managerial decisions to be 

significantly influenced by cultural norms as discussed above. In multivariate tests 

overall, we find that firms in countries with more long-term orientation invest more. The 

effect is much more apparent with private firms. This can be explained by the fact that 

private firms have a more concentrated ownership structure, one closely monitored by 

their owners. With fewer layers to account for in decision-making and the ability to 

disregard the pressures of the domestic and international market on meeting short-term 

                                                 
52

 The long-term orientation index has recently been renamed the “Pragmatism” index by its authors. The 

numerical score and definition remain the same.  

53
 Cultures are classified into 6 dimensions in Hofstede (2010): power distance, individualism, masculinity, 

uncertainty avoidance, pragmatism (or long-term orientation), and indulgence. The indexes were originated 

by a comprehensive survey with the aim of understanding how values in the workplace are influenced by 

culture, and are based on employee value scores collected within IBM between 1967 and 1973. The 

indexes have since then been updated mostly by replicating the original IBM study and cover up to 93 

countries now. Among these six indexes, long-term orientation is the one that is most closely related to a 

longer-time horizon at the firm-level and higher propensity to invest.   

 
54

 Poterba and Summers (1995) show that CEOs of Fortune 1000 U.S. firms believe that their firms had 

“systematically shorter time horizons than their major competitors in Europe and, especially, Asia”. The 

responses of CEOs from top fifty companies in the UK, Germany and Japan are also consistent with the 

findings in U.S. survey. Top 5 economies in Europe according to their 2013 Nominal GDP are Germany, 

France, United Kingdom, Italy, and Spain. Average LTO is 61.2 ((83+63+ 51+61+48)/5) for these 

countries and average LTO of Japan and China is 87.5 ((88+87)/2). These LTO scores are consistent with 

the survey findings of Poterba and Summers (1995).  
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stock price targets, private firms, as a result, have a tendency to react more directly to 

cultural norms compared to public firms, whose investment decisions are more affected 

by meeting shorter-term stock price targets (e.g. Narayanan (1985), Stein (1989), and 

Bebchuk and Stole (1993)).  

For robustness, we use two additional proxies for the country-level time horizon 

in addition to Hofstede et al.’s (2010) LTO index. The first one is the “Future Orientation 

Should Be (FO SB)” index from the Global Leadership and Organizational Behavior 

(GLOBE) project (House et al., (2004)
55

. The FO SB index is useful here in that it 

predicts future behavior of firms based on cultural values. We use the “should be” index 

because it establishes a relationship between cultural values and their respective influence 

on corporate values, which are integral in determining the level of investment. We find 

very similar results with this index to the results we gleaned using the LTO measure to 

assess the long-term orientation of a country.  

The second alternative index we use is the Future Time Reference (FTR) measure 

from Chen (2013). FTR takes the value of one, a dummy variable, for languages that 

require their future tenses to be grammatically marked (strong FTR languages), and zero 

otherwise. For example, in English, one would say: “It will rain tomorrow,” using “will” 

to connote an event in the future; hence English is a strong-FTR language. In German, 

however, one would say “Morgen regnet es” or “Morgen ist es kalt,” meaning “it rains 

                                                 
55

 GLOBE cultural indexes are mainly based on the results of the survey of over 17,000 middle managers in 

banking, food processing, and telecommunications industries. The “should be” indexes reflect values or 

strongly held beliefs of how the culture should be. The characteristic of cultures with higher future 

orientation include higher emphasis on working for long-term success and higher tendency to save now for 

the future.  
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tomorrow” and “it is cold tomorrow”, respectively. Both sentences in German are 

grammatically expressed in the present tense, even though the events will take place in 

the future, hence German is a weak-FTR language, and we use zero as its FTR value. 

Chen (2013) finds that individuals from weak-FTR countries save more since they 

perceive the future to be close, and hence lower the discount rate, due to the time-less 

language structure they have.  We obtain the data from Keith Chen’s website.
56

 We find 

that firms in countries with a strong-FTR language invest more, because the focus is on 

the company’s existence in the future, and this effect is more pronounced for public 

firms.  While our findings contradict Chen’s, which stipulate that households in countries 

with a strong-FTR have a lower propensity to invest, our findings are sound and 

consistent with the alternative explanation at the corporate level that executives of firms 

from countries that have a strong-FTR language may be over-confident and hence invest 

more.
57

  

We use country-level corporate income tax changes as an exogenous shock to 

investment opportunities
58

. This helps us alleviate concerns over using sales growth as a 

proxy for investment opportunities. Tax cuts should increase investment by providing 

                                                 
56

 The “Languages” dataset on Keith Chen’s website classifies each language spoken in the world as either 

strong-FTR or weak-FTR. For each of the 73 countries in our dataset, we identified the official language 

(we used the one with the higher percentage of users if there was more than one official language in any 

given country) and matched it with the language in Chen’s dataset. Official language-country pairs were 

obtained from CIA’s “World Factbook” at https://www.cia.gov/library/publications/the-world-

factbook/fields/2098.html. Major official language has strong-FTR feature in 64 countries and weak-FTR 

feature in 9 countries in our sample.  

57
 Chui, Titman, and Wei (2010) argue that individualism is likely to be correlated with overconfidence. 

The correlation between the FTR variable in our dataset and the individualism variable from Hofstede et al. 

(2010) is 49% and significant. We postulate that executives who speak a language that uses a distinct future 

time reference may be more individualistic and hence more overconfident and tend to invest more.  
58

 Mortal and Reisel (2013) uses country-level and Asker et al. (2014) uses U.S. state level corporate tax 

changes as an exogenous variation in investment opportunities.  

https://www.cia.gov/library/publications/the-world-factbook/fields/2098.html
https://www.cia.gov/library/publications/the-world-factbook/fields/2098.html
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additional funds to firms and reducing the cost of capital to the firm. We identify 169 

country-year observations with a corporate tax change, of which 141 are tax cuts and 28 

are tax increases. Average tax change is a reduction in corporate taxes of 6.99%. We find 

that investment increases as a response to tax cuts. Moreover, private firms are more 

responsive to changes in taxes compared to public firms, which results from greater 

financial constraints faced by private firms.   

After showing that firms in countries with a longer term horizon invest more, we 

investigate the relationship between firm-level investment horizon and corporate 

investment. We proxy the firm-level time horizon by firm age and show that average 

investment levels for both public and private firms decline steeply and significantly as 

they mature. Average annual gross investment for public firms during the first decile of 

firm age (average age of 3.9) is 14.56% but drops down to 5.57% at decile 6 (average age 

of 21.1). Annual gross investment drops even further to 4.24% by the last age decile 

(average age of 83.3). The trend is similar for private firms, but the decrease in average 

investment as the private firms get older is less steep. Average gross investment for a 

private firm is 6.47% in decile one (average age of 3.9), drops by more than half to 

3.04% at decile 6 (average age of 21), and hits nearly its bottom at 2.45% during decile 

10 (average age of 74.7). We observe a very similar negative trend between firm age and 

firm investment when we construct a propensity score-matched sample within each 

country, where propensity scores come from a probit model of a public dummy on firm 

size, sales growth and industry dummies. We also confirm these findings in a 

multivariate analysis where we control for investment opportunities and various firm 

financials as well as country, year and industry dummies. These trends are consistent 
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with the view that firms invest more in the initial stages of their life cycle. The higher 

investment levels by younger public firms compared to younger private firms can be 

explained by the former’s wider and cheaper access to capital due to their being listed on 

a stock exchange (or the latter’s greater financial constraints).  

We further show that public firms, on average, invest more and are more sensitive 

to investment opportunities than private firms. These findings are true in the overall 

pooled sample and also in the cross-sectional estimations for each year. While much 

higher agency problems due to a dispersed ownership structure within public firms
59

 can 

distort investment,
60

 there is a clear correlation between public firms having cheaper and 

greater access to capital due to public capital market exposure and using that access to 

invest in a greater number of projects than private firms do. We also find that the higher 

investment levels of public firms over private firms were retained even during the recent 

global financial crisis despite the overall decline in investment and investment sensitivity 

to investment opportunities by both public and private firms.  

  We also look at the impact of ownership structure on firms’ investments. As 

ownership concentration increases, we expect agency problems and investment distortion 

effects to be alleviated. Ownership data is static and available for the latest year only.
61

 

We find that 77.1 % of all private firms have at least one dominant shareholder whose 

ownership is at least 50%, while this ratio is only 25.7% for public firms. On the other 

                                                 
59

 For higher agency problems within public firms compared to private firms, see for example, Gao, 

Harford, and Li (2013a), Asker, Farre-Mensa, Ljungqvist (2014), and Chapter 1 of this dissertation.  

60
 For example, in addition to the short-termism mentioned in footnote 5, these investment distortions 

include managerial tendencies for empire building (e.g. Baumol (1959), Jensen (1986), Stulz (1990)); 

managerial preference for quiet life (e.g. Bertrand and Mullainathan (2003), etc. 
61

 The latest year that data is available is 2012 for 70% of the firms, 2011 for 15% of the firms and, 2010 

for 10% of the firms in our data set.   
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hand, 49.5% of all public firms have shareholders with no more than 25% ownership in 

the company, while it is only 7.2% for private firms. Clearly, the majority of private 

firms have a controlling owner, whereas public firms are characterized by dispersed 

ownership. To address the impacts of controlling ownership, we split the sample into 

three groups based on ownership percentages: (a) no shareholder owns more than 25%; 

(b) at least one shareholder owns more than 25% but no shareholder holds more than 

50%; and (c) one shareholder owns more than 50% of all shares outstanding. In each 

ownership group, we still find that public firms on average invest more than private 

firms. The differences are more notable in the controlling ownership sample (i.e. case c) 

than they are in the dispersed ownership sample (i.e. case a). Lower agency costs in firms 

where there is a controlling owner and hence less investment distortion help explain the 

increase in public firm investment. Private firm investment remains stable, albeit less 

than that of public firms, among different ownership groups.  

In order to further address the sample selection concerns, we use two transitioning 

samples: 1) 8,962 firms that completed an IPO; and 2) 1,384 firms that delisted from 

stock exchanges during our sample period. We show that average investment increases 

leading up to the IPO year and then starts to decline. Average gross investment three 

years before delisting is 7.1%, while it dramatically drops down to 1.3% after delisting, 

which can be explained by the fact that most of the firms in our sample that delist from 

the stock exchange do so because of financial distress. Finally, we estimate the 

investment models using the least absolute deviation method (i.e. median regression) for 

our full sample. Results confirm our findings from OLS estimations. Our main measure 

for investment is gross investment, calculated as change in total fixed assets scaled by 
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lagged total assets. Our inferences remain same when we use investment in tangible fixed 

assets or R&D as long-term investment measures.  

To our knowledge, this is the first large cross-country study that investigates time 

horizon and firm investment in private vs. public firms. Siegel et al. (2011) use culture to 

understand international investment flows. As they highlight in their paper, with the 

advances in psychology, culture is not a “black box” anymore and we can use it to 

understand key firm decisions such as investment. We stress that studies related to culture 

are more relevant for private firms, given their concentrated ownership structure and 

close monitoring in the absence of targeting short-term stock prices in their investment 

decisions.   

The rest of the paper proceeds as follows: in section 3.2, we briefly review the 

literature on investment and develop our hypotheses; in section 3.3, we describe our 

sample construction and provide summary statistics; we discuss the main empirical 

results in Section 3.4 and further empirical analysis in Section 3.5; and in Section 3.6, we 

conclude.  

3.2. Time Horizon, Culture and Investment in Private vs. Public firms 

As discussed in the introduction, differences in investment levels and sensitivity 

to investment opportunities between public and private firms are determined by 

investment distorting effects of greater agency problems vs. cheaper and wider access to 

capital due to public capital market exposure in public firms. While on the one hand, 

agency problems within public firms such as managerial myopia or quiet life distort 

investment, on the other hand, having better access to capital leads them to invest more. It 
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is hence an empirical question as to whether public and private firms will invest more and 

will be more sensitive to investment opportunities.  

 Time horizon is also an important determinant of firms’ investment decisions. At 

the firm level, firms that have a longer time horizon will presumably invest more given 

investment opportunities. Since public firms are less financially constrained, however, 

this effect is expected to be more pronounced in public firms. In other words, faced with 

the same investment opportunities, we would expect public firms to take better advantage 

of them since they are less financially constrained.  

At the country level, culture, which is an informal institution, is expected to affect 

managerial decisions. Correspondingly, we presume that firms in countries where 

individuals have a long-term horizon tend to invest more. We expect this effect to be 

candid in private firms since they are not bound by market and shareholder pressures of 

meeting short term-price targets. The majority of private firms have fewer shareholders 

and hence are characterized by close monitoring.
62

 This makes it easier for cultural norms 

to be reflected in managerial decisions more directly. The way culture affects managerial 

decisions in public firms might not, however, be very clear. Investment decisions of 

public firm managers are to a great extent shaped by meeting shorter term stock price 

targets (e.g. Narayanan (1985), Stein (1989), and Bebchuk and Stole (1993)). 

Long-term orientation is explained by Hofstede et al. (2010) as follows:  

“In societies with a pragmatic orientation, most people don’t have a need 

to explain everything, as they believe that it is impossible to understand 

                                                 
62

 According to the 2003 Federal Reserve Survey of Small Business Finances, private firms with 500 or 

fewer employees, on average, had only three shareholders (Mach and Wolken, 2006). 77% of private firms 

with ownership information in our sample have a known owner holding of more than 50% of the 

outstanding shares, whereas this ratio is only 25.7%. Moreover, Brau and Fawcett (2006) show that one of 

the main motivations for staying private is to keep managerial controls and to secure operational flexibility.  
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fully the complexity of life. The challenge is not to know the truth but to 

live a virtuous life. In societies with a pragmatic orientation, people 

believe that truth depends very much on situation, context and time. They 

show an ability to accept contradictions, adapt according to the 

circumstances, a strong propensity to save and invest, thriftiness and 

perseverance in achieving results.” 

 

As indicated by this cultural dimension, the managers from more pragmatic 

cultures tend to have a strong tendency to invest and be persistent in achieving these 

goals. This might be attained by firm growth through more investment.   

 

 

3.3. Data and Univariate Analysis 

In this section, we describe how the sample is constructed from the raw data and 

present descriptive characteristics of firm-specific variables, and discuss investment and 

other variables for private versus public firms in a univariate context.  

 

3.3.1. Sample Construction 

The main data source for this study is Bureau Van Dijk’s ORBIS database, which 

provides information for over 100 million publicly listed and privately held firms across 

207 countries.
63

 To construct a usable dataset, we start with all active firms in the 

database from 2003 to 2012. As is customary in the empirical corporate literature, 

financial firms (SIC codes between 6000 and 6999), regulated utilities companies (SIC 

codes between 4900 and 4949), and public sector firms (SIC codes between 9100 and 

                                                 

63
 See orbis.bvdinfo.com. As the database is continually updated, the number of observations will change 

over time.  The data in this study was downloaded in October 2013. 
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9900) are excluded. We exclude firm-year observations with inconsistent financial 

information such as negative assets, revenue or debt, as well as those for which basic 

accounting identities are not satisfied. We also exclude firm-year observations with 

missing values for assets, operating revenue and fixed assets. We require total assets to be 

at least 10 million U.S. dollars in at least one year for each firm, and total assets to be no 

less than 5 million U.S. dollars, and operating revenue to be no less than 1 million U.S. 

dollars in any other year. Finally, we require countries in the sample to have at least 20 

observations of both private and public firms.  

One important feature of the ORBIS database is that it classifies a firm as either 

public or private based on the firm’s latest status. To correctly classify the 

contemporaneous status of firms, we searched all corporate event dates and identified 

8,962 initial public offerings (IPOs) and 1,384  delistings from the stock exchanges. We 

then reclassified the firm as public or private based on these key dates. For example, if a 

firm did an IPO in 2007 and has financial information from 2003 to 2012, ORBIS 

classifies this firm as public in all years. As a result of a detailed event date check, we 

correct for this designation error and reclassify the firm as private for 2003-2006 and as 

public for 2007-2012. To make sure we correctly account for differences in corporate 

investment between public and private firms, we exclude from our multivariate analysis 

firm year-observations for 8,962 IPOs and 1,384 delistings. We will examine the effects 

of status changes due to IPO and delisting in a separate analysis later.  

The initial universe of all active firms from ORBIS had 7,409,541 firms in 207 

countries around the world. After applying the screening as discussed above and 

adjusting firm status based on IPOs and delistings, the final sample was reduced to 



131 

 

557,752 unique firms representing 3,286,636 firm-year observations in 73 countries.
64

 

This comprises 3,064,133 private firm-year observations (or 529,406 unique private 

firms) and 222,503 public firm-year observations (or 29,306 unique public firms).
65

  

 

3.3.2. Descriptive Statistics and Univariate Analysis 

Table 3.1 provides the number of firm-year observations for public versus private 

firms by country (panel A) and by the Fama and French 48 industry breakdown (panel 

B).
66

 A remarkable result to note in panel A is that 93% of all observations represent 

private firms and only 7% represent public firms, indicating the dominance of private 

firms in an economy. The countries with the most overall frequency of observations are 

China, France, Italy, Japan, Spain, and the U.K. Japan and the United States have the 

highest number of public firm-year observations with 28,502 and 27,985, respectively. 

For majority of thec countries in the sample, private firms constitute more than 90% of 

the observations. The countries with the highest number of private firm-year observations 

are Japan (385,179) and Italy (365,793).  

                                                 
64

 By country, we refer to an “economy” instead of an independent state. Hong Kong and Taiwan are 

treated as separate economies for empirical purposes.  

65
 Numbers do not exactly add up due to the firms that changed ownership status by IPOs and delistings. 

The effects of tracking firm ownership changes will be examined later in the paper. 

66
 48 industry classification codes were obtained from Kenneth French’s website at 

http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html. 

http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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Table 3.1 Number of Firm-year Observations  

Panel A:  Number of Observations by Country and Firm Type 

Country Private Firm % N Public Firm % N N   Country Private Firm % N Public Firm % N N 

Argentina 5,449 92.0% 473 8.0% 5,922 

 

Malaysia 22,455 76.4% 6,948 23.6% 29,403 

Australia 3,783 42.1% 5,206 57.9% 8,989 
 

Malta 1,413 93.9% 91 6.1% 1,504 
Austria 24,054 97.8% 533 2.2% 24,587 

 
Mexico 7,388 88.5% 959 11.5% 8,347 

Belgium 70,937 98.8% 866 1.2% 71,803 
 

Montenegro 122 36.6% 211 63.4% 333 
Bosnia-Herzegovina 3,618 74.6% 1,234 25.4% 4,852 

 
Morocco 24 5.6% 403 94.4% 427 

Brazil 22,137 92.1% 1,905 7.9% 24,042 
 

Netherlands 40,349 97.3% 1,115 2.7% 41,464 
Bulgaria 11,864 94.4% 701 5.6% 12,565 

 
New Zealand 1,924 74.5% 657 25.5% 2,581 

Canada 841 11.4% 6,540 88.6% 7,381 
 

Norway 52,818 97.6% 1,296 2.4% 54,114 
Chile 1,278 54.8% 1,056 45.2% 2,334 

 
Pakistan 47 2.4% 1,952 97.6% 1,999 

China 278,280 93.5% 19,364 6.5% 297,644 
 

Panama 148 67.0% 73 33.0% 221 
Colombia 26,175 98.7% 335 1.3% 26,510 

 
Peru 106 13.1% 705 86.9% 811 

Costa Rica 82 64.1% 46 35.9% 128 
 

Philippines 5,433 84.9% 964 15.1% 6,397 
Croatia 12,889 89.3% 1,539 10.7% 14,428 

 
Poland 59,281 96.8% 1,983 3.2% 61,264 

Cyprus 630 55.2% 511 44.8% 1,141 
 

Portugal 47,089 99.0% 465 1.0% 47,554 
Czech Republic 35,809 99.7% 92 0.3% 35,901 

 
Republic of Korea 120,933 92.2% 10,201 7.8% 131,134 

Denmark 10,582 92.4% 871 7.6% 11,453 
 

Republic of Moldova 42 12.5% 294 87.5% 336 
Ecuador 501 77.3% 147 22.7% 648 

 
Romania 22,447 90.8% 2,266 9.2% 24,713 

Egypt 65 5.1% 1,221 94.9% 1,286 
 

Russian Federation 149,561 95.8% 6,589 4.2% 156,150 
Estonia 5,706 98.2% 103 1.8% 5,809 

 
Serbia 7,677 67.6% 3,686 32.4% 11,363 

Finland 23,997 95.9% 1,020 4.1% 25,017 
 

Singapore 9,118 65.2% 4,872 34.8% 13,990 
France 218,782 97.8% 4,946 2.2% 223,728 

 
Slovakia 10,927 97.2% 309 2.8% 11,236 

Germany 138,086 96.9% 4,346 3.1% 142,432 
 

Slovenia 8,381 96.4% 311 3.6% 8,692 
Greece 37,657 95.4% 1,815 4.6% 39,472 

 
South Africa 282 13.4% 1,825 86.6% 2,107 

Hong Kong 58 4.8% 1,160 95.2% 1,218 
 

Spain 220,261 99.6% 915 0.4% 221,176 
Hungary 21,028 99.3% 145 0.7% 21,173 

 
Sweden 55,470 95.9% 2,380 4.1% 57,850 

Iceland 1,103 94.0% 71 6.0% 1,174 
 

Switzerland 2,620 63.5% 1,509 36.5% 4,129 
India 13,800 46.0% 16,203 54.0% 30,003 

 
Taiwan 2,946 18.3% 13,128 81.7% 16,074 

Indonesia 455 15.2% 2,530 84.8% 2,985 
 

Thailand 38,024 90.8% 3,852 9.2% 41,876 
Ireland 15,201 97.3% 423 2.7% 15,624 

 
Trinidad and Tobago 76 36.5% 132 63.5% 208 

Israel 591 17.8% 2,727 82.2% 3,318 
 

Turkey 17,983 90.6% 1,856 9.4% 19,839 
Italy 365,793 99.5% 1,698 0.5% 367,491 

 
Ukraine 31,700 93.0% 2,380 7.0% 34,080 

Jamaica 24 12.8% 163 87.2% 187 
 

United Kingdom 250,157 97.0% 7,746 3.0% 257,903 
Japan 385,179 93.1% 28,502 6.9% 413,681 

 
United States 118,443 80.9% 27,985 19.1% 146,428 

Latvia 4,414 96.1% 179 3.9% 4,593 
 

Uruguay 211 87.2% 31 12.8% 242 
Lithuania 6,152 96.4% 228 3.6% 6,380 

 
Venezuela 336 73.0% 124 27.0% 460 

Luxembourg 4,247 93.7% 284 6.3% 4,531 
 

Vietnam 6,518 68.7% 2,971 31.3% 9,489 
Macedonia 176 56.4% 136 43.6% 312 

       Malaysia 22,455 76.4% 6,948 23.6% 29,403   Total 3,064,133 93.2% 222,503 6.8% 3,286,636 
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Panel B: Number of Observations by Industry 

 

Fama and French 48 

Industries 

Public 

Firms 

% 

sample 

Private 

firms 

% 

sample N 

% 

sample 

1 Agriculture 3,927 0.12% 70,917 2.16% 74,844 2.28% 

2 Food Products 8,519 0.26% 105,818 3.22% 114,337 3.48% 

3 Candy & Soda 1,456 0.04% 11,561 0.35% 13,017 0.40% 

4 Beer & Liquor 2,075 0.06% 20,259 0.62% 22,334 0.68% 

5 Tobacco Products 376 0.01% 1,827 0.06% 2,203 0.07% 

6 Recreation 1,782 0.05% 10,735 0.33% 12,517 0.38% 

7 Entertainment 2,686 0.08% 43,631 1.33% 46,317 1.41% 

8 Printing and Publishing 2,170 0.07% 27,580 0.84% 29,750 0.91% 

9 Consumer Goods 5,324 0.16% 51,396 1.56% 56,720 1.73% 

10 Apparel 2,642 0.08% 33,819 1.03% 36,461 1.11% 

11 Healthcare 2,048 0.06% 68,233 2.08% 70,281 2.14% 

12 Medical Equipment 2,505 0.08% 9,394 0.29% 11,899 0.36% 

13 Pharmaceutical Products 7,015 0.21% 25,506 0.78% 32,521 0.99% 

14 Chemicals 9,673 0.29% 69,380 2.11% 79,053 2.41% 

15 Rubber and Plastic   

Products 3,198 0.10% 54,889 1.67% 58,087 1.77% 

16 Textiles 6,004 0.18% 51,292 1.56% 57,296 1.74% 

17 Construction Materials 10,493 0.32% 171,941 5.23% 182,434 5.55% 

18 Construction 9,524 0.29% 378,186 11.51% 387,710 11.80% 

19 Steel Works etc. 7,529 0.23% 60,553 1.84% 68,082 2.07% 

20 Fabricated Products 1,312 0.04% 19,918 0.61% 21,230 0.65% 

21 Machinery 11,294 0.34% 119,329 3.63% 130,623 3.97% 

22 Electrical Equipment 4,975 0.15% 35,561 1.08% 40,536 1.23% 

23 Automobiles and Trucks 5,636 0.17% 61,147 1.86% 66,783 2.03% 

24 Aircraft 821 0.02% 3,410 0.10% 4,231 0.13% 

25 Shipbuilding, Railroad 

Equipment 1,210 0.04% 8,219 0.25% 9,429 0.29% 

26 Defense 256 0.01% 1,802 0.05% 2,058 0.06% 

27 Precious Metals 1,847 0.06% 868 0.03% 2,715 0.08% 

28 Non-Metallic and Ind. 

     Metal Mining 2,896 0.09% 18,584 0.57% 21,480 0.65% 

29 Coal 1,055 0.03% 2,713 0.08% 3,768 0.11% 

30 Petroleum and Natural Gas 7,431 0.23% 20,889 0.64% 28,320 0.86% 

32 Communication 6,058 0.18% 26,329 0.80% 32,387 0.99% 

33 Personal Services 2,218 0.07% 129,336 3.94% 131,554 4.00% 

34 Business Services 23,708 0.72% 305,035 9.28% 328,743 10.00% 

35 Computers 4,328 0.13% 9,614 0.29% 13,942 0.42% 

36 Electronic Equipment 15,209 0.46% 50,847 1.55% 66,056 2.01% 

37 Measuring and Control 

Equipment 2,366 0.07% 9,175 0.28% 11,541 0.35% 

38 Business Supplies 3,234 0.10% 31,892 0.97% 35,126 1.07% 

39 Shipping Containers 1,370 0.04% 23,675 0.72% 25,045 0.76% 

40 Transportation 8,891 0.27% 137,800 4.19% 146,691 4.46% 

41Wholesale 12,103 0.37% 552,865 16.82% 564,968 17.19% 

42 Retail 9,272 0.28% 117,387 3.57% 126,659 3.85% 

43 Restaurants, Hotels, Motels 4,874 0.15% 58,999 1.80% 63,873 1.94% 

48 Other 1,193 0.04% 51,822 1.58% 53,015 1.61% 

       Total 222,503 6.77% 3,064,133 93.23% 3,286,636 100.00% 



134 

 

As seen in panel B, as is typical in broad firm samples, the areas of 

manufacturing, construction, transportation, and business services, as well as wholesale 

and retail industries are well represented. The sample is fairly representative of all 48 

Fama-French industry categories for both public and private firms. 

Table 3.2 presents descriptive statistics for key firm-specific variables for all 

public and private firms in a global raw sample (73 countries) in panel A. Pairwise 

correlations are presented in Panel B. Detailed definitions of variables are provided in 

Appendix H. For a cross-country analysis, all monetary accounts are expressed in 2012 

U.S. dollars using the consumer price indices from the U.S. Bureau of Labor Statistics. 

All continuous variables are winsorized – within each country and by private and public 

firms separately – at the bottom and top 1% levels to reduce the effect of outliers.
67

 As 

expected, public firms are much larger in total assets than private firms in the full sample: 

public firms have a mean asset size of $ 1,355.6 million compared to $67.9 million for 

private firms. Public firms also have larger sales revenues than private firms ($1,167.5 

million vs. 74.9 million in means). The average public firm is older (32 years old vs. 25) 

and has more employees (5,521 vs. 309) compared to a private firm. Fixed assets 

constitute 48.6% of total assets for public firms, whereas the ratio is 38% for private 

firms. Average sales growth and cash and cash equivalents as a percentage of total assets 

are larger for public firms than for private firms. Private firms, on average, have higher 

ROA than public firms. Public firms on average hold more cash as a percentage of total 

assets (14.30%) compared to private firms (10.44%), which is consistent with the 

                                                 
67

 Except leverage, which is winsorized to be between 0 and 1 following Bates, Kahle, Stulz (2009). 
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Table 3.2 Summary Statistics for Firm-specific Variables: All Countries (2003-2012) 

Panel A:   Firm-specific Variables for Public and Private Firms – Full Sample 

This table presents summary statistics for key firm-specific variables for all 73 countries in the sample. Countries in the sample are listed in Table 1 Panel A. All 

dollar values are expressed in 2012 constant US Dollars (in millions). All continuous variables (except firm age and number of employees) are winsorized at 1% 

at each tail to reduce the impact of outliers. Leverage is winsorized to be between 0 and 1.  ***, **, * represent significance at 1%, 5% and 10% levels, 

respectively. Definitions of variables are given in Appendix H. 

  

Public Firms 
  

Private Firms 
  

Difference in 

Means 

Difference  

in Medians N mean st. dev median N mean st. dev median 

Total assets 222503 1355.58 5706.34 138.50  3064133 67.91 353.77 19.55  1287.67*** 118.95*** 

Sales 222503 1167.46 4664.16 115.08  3064133 74.94 324.42 23.33  1092.51*** 91.75*** 

Total fixed assets 222503 48.63% 22.64% 47.97%  3064133 37.96% 27.58% 34.22%  10.67%*** 13.74%*** 

Intangible fixed assets 220521 7.62% 14.27% 1.09%  2743024 2.45% 7.66% 0.09%  5.16%*** 1.00%*** 

Tangible fixed assets 222067 31.24% 22.75% 27.62%  2764215 26.49% 25.72% 18.89%  4.75%*** 8.73%*** 

Cash 220740 14.30% 15.49% 9.07%  2698879 10.44% 13.77% 4.76%  3.87%*** 4.31%*** 

Cash flow 205840 6.06% 12.64% 6.73%  1865368 6.95% 10.15% 5.65%  -0.89%*** 1.08%*** 

Leverage 218157 21.96% 19.98% 18.44%  2731984 23.07% 24.99% 14.96%  -1.11%*** 3.48%*** 

ROA 222477 1.93% 14.02% 3.26%  3030581 3.85% 10.30% 2.20%  -1.92%*** 1.06%*** 

R&D 95858 3.22% 6.58% 0.82%  165391 1.04% 3.94% 0.00%  2.18%*** 0.82%*** 

Dividend 222503 45.97% 49.84% 0.00%  3064133 0.01% 0.76% 0.00%  45.97%*** 0.00% 

Firm risk 165010 27.27% 20.23% 21.71%  2033333 24.77% 18.74% 19.34%  2.51%*** 2.37%*** 

Earnings volatility 221678 23.55% 24.31% 16.95%  3018903 35.05% 40.66% 23.34%  -11.50%*** -6.40%*** 

CF volatility 209759 7.22% 10.19% 4.32%  1895690 6.03% 6.88% 4.00%  1.19%*** 0.32%*** 

Sales growth 190926 17.49% 53.41% 9.25%  2437452 14.19% 63.88% 5.89%  3.30%*** 3.36%*** 

Employee growth 127954 7.16% 37.63% 1.48%  1886310 10.04% 291.98% 0.00%  -2.87%*** 1.48%*** 

Number of employees 154040 5521.2 27892.3 746.0 

 

2460588 309.7 2162.7 82.0 

 

5211.6*** 664.0*** 

Firm age 218431 31.6 29.6 21.0   3046686 24.8 22.1 18.0   6.8*** 3.0*** 
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Panel B: Pairwise Correlation Matrix 

This table presents pairwise correlations between variables used in main regressions. The sample 

contains all firms in 73 countries around the world. * indicates significance at 5% level. All 

continuous variables are winsorized at 1% at each tail to reduce the impact of outliers (except 

leverage, which is winsorized to be between 0 and 1). All dollar values are expressed in 2012 

U.S. dollars. 

  1 2 3 4 5 6 7 8 9 

          1 Gross investment 1 

        2 Public 0.046* 1 

       3 Sales growth 0.190* 0.014* 1 

      4 Ln(Total assets) 0.078* 0.375* 0.035* 1 

     5 Cash flow 0.038* -0.025* 0.094* 0.010* 1 

    6 Leverage 0.018* -0.012* -0.013* 0.048* -0.23* 1 

   7 Ln(Firm age) -0.081* 0.064* -0.145* 0.135* 0.027* 0.001* 1 

  8 Dividend 0.029* 0.664* 0.002* 0.316* 0.038* -0.013* 0.061* 1 

 9 ROA 0.073* -0.046* 0.118* -0.017* 0.914* -0.238* -0.027* 0.021* 1 

 

findings of Gao et. al. (2013a) and Farre-Mensa (2014) for the U.S., and Chapter 1 of this 

dissertation for Europe.  

However, private firms’ operating cash flow is slightly higher (6.95%) than that 

of public firms (6.06%). Average ROA (measured as net income divided by total assets) 

is 1.93% for public firms, whereas it is 3.85% for private firms. This is consistent with 

the findings of I presented in Chapter 2, which show that private firms are on average 

more profitable than their public counterparts. In fact, public firms invest more on R&D 

(3.22%) than private firms (1.04%). Nearly half of all public firms pay dividends (46%), 

while private firm dividend payers are much fewer (0.01%). Firm risk, measured as 

standard deviation of sales in the past 5 years divided by mean of sales in the past 5 

years, is lower for private firms (24.77%) compared to public firms (27.27%), whereas 

earnings volatility, which is simply the standard deviation of operating revenue for all 
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available observations, is much higher (35.05%) for private firms than it is for public 

firms (23.55%). Sales growth is 14.19% for private firms, whereas it is 17.49% for public 

firms. Panel B of Table 3.2 presents correlation coefficients among some of the key 

financial variables used in empirical analysis.  

The key variable of interest is gross investment, defined as the change in total 

fixed assets divided by the beginning of period total assets, following Asker, Farre-

Mensa, and Ljungqvist (2014). The authors argue that private firms cannot issue stock to 

pay for their acquisitions, and hence capital expenditures (CAPEX) constitute a higher 

share of private firm investment. Change in total fixed assets captures both CAPEX and 

M&A and helps us avoid biases when comparing the overall investment behavior of 

public and private firms.
68

  Table 3.3 presents summary statistics for investment 

variables. Public firms invest significantly more than private firms (6.79% vs. 3.76% in 

means and 2.35% vs. 0.43% in medians). Average investment in tangible fixed assets and 

intangible fixed assets is also higher for public firms than private firms, 3.74% vs. 2.16%, 

and 1.48% vs. 0.08%, respectively. Panels A and B of Figure 3.1 show the evolution of 

mean and median gross investment over time graphically. Public firms have higher 

investment levels than private firms every year in the sample except in 2008. The 

significant drop in investment levels in 2008 for both public and private firms reflects the 

adverse effects of the global economic crisis on firm investment.  

                                                 
68

 ORBIS does not directly report CAPEX so we cannot break down total fixed assets to its components, 

however we will look at the relative effect of tangible and intangible components of fixed assets in the 

robustness section.  
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Table 3.3 Summary Statistics for Investment Variables for Public and Private Firms: All Countries (2003-2012) 

 

This table presents summary statistics for key investment variables for all 73 countries in the sample. Countries in the sample are listed in Table 1 Panel A. Gross 

investment is calculated as change in total fixed assets divided by the beginning of period total assets. Tangible and Intangible are investments in tangible fixed 

assets and intangible fixed assets, respectively, calculated the same way as gross investment.  All dollar values are expressed in 2012 constant US Dollars. All 

continuous variables (except firm age and number of employees) are winsorized at 1% at each tail to reduce the impact of outliers. Leverage is winsorized to be 

between 0 and 1.  ***, **, * represent significance at 1%, 5% and 10% levels, respectively. Definitions of variables are given in the Appendix H. 

 

Public Firms 
 

Private Firms 
 Difference  

in Means 

Difference 

in Medians   N mean st. dev 25th % median 75th %   N mean st. dev 25th % median 75th %   

Gross investment 190926 6.78% 21.08% -1.97% 2.35% 9.80%  2437452 3.76% 16.77% -1.95% 0.43% 5.46%  3.02%*** 1.92%*** 

Tangible  190594 3.74% 13.19% -1.12% 0.75% 5.25%  2220483 2.16% 12.16% -1.27% 0.01% 2.85%  1.57%*** 0.74%*** 

Intangible  188625 1.48% 9.37% -0.10% 0.00% 0.42%  2160311 0.08% 2.44% -0.05% 0.00% 0.01%  1.39%*** 0.00% 

 

Figure 3.1 Gross Investment of Public and Private Firms by Year, 2004-2012  

This table presents the evolution of mean (Panel A) and median (Panel B) gross investment from 2004 to 2012 for 73 countries around the world. Gross 

investment is change in total fixed assets scaled by the beginning of period total assets. Countries in the sample are listed in Table 1 Panel A.  

Panel A: Average Gross Investment                 Panel B: Median Gross Investment 
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Table 3.4 Gross Investment of Public and Private Firms by Country, 2003-2012 

  

This table presents summary statistics for gross corporate investment by country. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. Gross 

investment is change in total fixed assets scaled by the beginning of period total assets. 

 
Public firms Private firms 

    

Public firms Private firms 

  

Country mean median mean 

media

n 

Diff. in 

means 

Diff. in 

medians 

 
Country mean median mean 

media

n 

Diff. in 

means 

Diff. in 

medians 

Argentina 1.20% -0.32% 3.13% 0.74% -1.93%*** -1.07%** 

 

Malaysia 5.37% 2.59% 3.56% 0.65% 1.82%*** 1.94%*** 

Australia 15.02% 6.33% 5.88% 2.21% 9.14%*** 4.12%*** 

 

Malta 8.41% 3.63% 3.07% 0.05% 5.33%*** 3.59%*** 

Austria 5.08% 2.08% 1.45% -0.15% 3.63%*** 2.23%*** 

 

Mexico 5.80% 3.55% 3.60% 0.57% 2.20%*** 2.98%*** 

Belgium 7.76% 1.82% 2.05% -0.03% 5.71%*** 1.85%*** 

 

Montenegro 1.91% -0.79% 7.79% 1.78% -5.88%** -2.57% 

Bosnia-

Herzegovina 2.59% 0.07% 6.34% 1.18% -3.74%*** -1.11%*** 

 

Morocco 5.99% 2.16% 2.51% -0.04% 3.48% 2.20% 

Brazil 13.63% 6.74% 11.63% 5.30% 1.99%*** 1.45%*** 

 

Netherlands 6.50% 1.97% 1.98% 0.00% 4.52%*** 1.97%*** 

Bulgaria 6.27% 0.96% 6.05% 0.77% 0.22%*** 0.19% 

 

New Zealand 10.77% 4.63% 4.25% 1.14% 6.52%*** 3.49%*** 

Canada 14.06% 5.10% 13.75% 4.44% 0.32% 0.66% 

 

Norway 12.75% 3.75% 4.45% 0.89% 8.30%*** 2.86%*** 

Chile 7.47% 5.48% 7.70% 4.67% -0.23%*** 0.81% 

 

Pakistan 4.53% 0.15% 1.41% -0.73% 3.12% 0.87% 

China 9.75% 5.95% 9.23% 2.09% 0.51%*** 3.86%*** 

 

Panama 5.93% 3.16% 10.17% 2.25% -4.24% 0.91% 

Colombia 12.39% 10.67% 9.34% 4.35% 3.05%*** 6.32%*** 

 

Peru 10.15% 5.10% 9.37% 3.21% 0.79% 1.89% 

Costa Rica 7.13% 5.24% 136.6% 0.74% -129.5%*** 4.50% 

 

Philippines 9.45% 4.51% 3.81% 0.99% 5.64%*** 3.52%*** 

Croatia 3.70% 0.64% 4.79% 0.47% -1.08%*** 0.18% 

 

Poland 8.32% 3.11% 5.71% 1.40% 2.62%*** 1.71%*** 

Cyprus 11.07% 0.95% 3.32% 0.08% 7.75%*** 0.86%* 

 

Portugal 4.27% 0.64% 2.86% 0.06% 1.41%** 0.58% 

Czech 

Republic 0.92% 0.50% 3.73% 0.70% -2.81%*** -0.20% 

 

Rep. of 

Korea 7.17% 4.72% 6.67% 2.69% 0.50%** 2.03%*** 

Denmark 5.57% 1.26% 0.02% -0.68% 5.55%*** 1.94%*** 

 

Rep. of 

Moldova 6.57% 2.44% 1.53% 0.31% 5.05%* 2.13% 

Ecuador 8.02% 3.54% 6.37% 2.91% 1.65% 0.63% 

 

Romania 8.38% 0.10% 7.08% 0.19% 1.30%** -0.09% 

Egypt 5.71% 0.95% 5.07% 1.58% 0.64% -0.63% 

 

Russia 6.93% 2.87% 6.85% 0.99% 0.08% 1.88%*** 

Estonia 10.20% 1.61% 6.82% 0.94% 3.38% 0.67% 

 

Serbia 3.69% -1.01% 5.85% 0.01% -2.15%*** -1.03%*** 

Finland 5.53% 1.57% 1.60% -0.12% 3.93%*** 1.69%*** 

 

Singapore 7.98% 2.84% 2.76% 0.07% 5.22%*** 2.77%*** 

France 5.56% 1.76% 1.97% 0.08% 3.59%*** 1.69%*** 

 

Slovakia 3.27% -0.25% 3.83% 0.06% -0.57% -0.31% 

Germany 4.78% 1.34% 1.75% 0.03% 3.03%*** 1.31%*** 

 

Slovenia 2.90% 0.74% 4.68% 0.86% -1.77%* -0.12% 

Greece 2.85% 0.08% 3.10% 0.15% -0.25% -0.07% 

 

South Africa 10.61% 3.96% 33.28% 3.29% -22.67%*** 0.67% 

Hong Kong 8.61% 4.42% 10.47% 2.93% -1.86% 1.49% 

 

Spain 7.20% 2.75% 3.07% 0.21% 4.13%*** 2.54%*** 

Hungary 3.05% 0.62% 3.08% 0.27% -0.02% 0.35% 

 

Sweden 9.29% 2.72% 3.29% 0.33% 6.00%*** 2.39%*** 

Iceland 12.99% 0.22% 3.13% -0.59% 9.86%** 0.81% 

 

Switzerland 3.96% 2.00% 5.68% 3.08% -1.72%*** -1.09%*** 
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Public firms Private firms 

    

Public firms Private firms 

  

Country mean median mean 

media

n 

Diff. in 

means 

Diff. in 

medians 

 
Country mean median mean 

media

n 

Diff. in 

means 

Diff. in 

medians 

India 9.24% 3.91% 6.82% 1.99% 2.42%*** 1.92%*** 

 

Taiwan 3.11% 1.25% 5.97% 0.43% -2.86%*** 0.83%*** 

Indonesia 6.80% 1.96% 4.22% 1.96% 2.59%** 0.00% 

 

Thailand 5.99% 3.00% 4.08% 0.96% 1.91%*** 2.04%*** 

Ireland 8.42% 4.29% 1.49% -0.27% 6.93%*** 4.56%*** 

 

Trinidad 

Tobago 3.54% 1.34% 3.74% 1.10% -0.20% 0.24% 

Israel 5.69% 1.36% 1.75% 0.37% 3.94%*** 0.99%** 

 

Turkey 5.43% 1.31% 4.64% 1.13% 0.79%** 0.18% 

Italy 4.52% 1.72% 2.80% 0.17% 1.71%*** 1.55%*** 

 

Ukraine 7.78% 1.95% 6.72% 0.34% 1.06%*** 1.61%*** 

Jamaica 1.53% 0.77% 10.86% 3.58% -9.34%** -2.81% 

 

United 

Kingdom 8.51% 2.35% 1.23% -0.01% 7.28%*** 2.36%*** 

Japan 1.81% 0.83% 2.05% 0.90% -0.24%*** -0.07%** 

 

United States 7.42% 1.55% 4.04% 0.71% 3.38%*** 0.84%*** 

Latvia 6.97% 0.76% 6.34% 0.22% 0.63% 0.54% 

 

Uruguay 36.39% 2.63% 6.12% 1.72% 30.27%** 0.91% 

Lithuania 3.41% 0.20% 5.90% 0.60% -2.49%* -0.40% 

 

Venezuela 9.41% 4.94% 0.77% -0.05% 8.64%*** 4.99%*** 

Luxembourg 9.92% 5.06% 1.81% -0.04% 8.11%*** 5.11%*** 

 

Vietnam 7.12% 1.95% 5.17% 0.55% 1.95%*** 1.40%*** 

Macedonia -0.91% -0.49% 6.23% 1.40% -7.14%*** -1.89%   Total 6.78% 2.35% 3.76% 0.43% 3.02%*** 1.92%*** 
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We also present gross investment by each country in our sample in Table 3.4. For 

the majority of the countries, mean and median investment levels are higher for public 

firms vs. private firms, and the differences are statistically significant.  

 

3.4. Firm-Level and Country-level Time Horizon and Corporate Investment 

In this section, we estimate an investment model for a panel of public and private 

firm data from 73 countries covering the 2003-2012 period. We document the difference 

in investment levels between public and private firms, and look at the effect of country-

level and firm-level time horizons on corporate investment.  

3.4.1. Country-level Time Horizon and Investment 

We consider the impact of the country- level time horizon and how it affects firm 

investment.  Key corporate decisions cannot be considered separate from the culture the 

firm operates in. Culture plays an important role in managerial decision-making. We 

expect executives of firms in cultures where people have a longer term horizon also to 

have a long time horizon (or less myopia) in their decision-making. This should manifest 

itself more in private firms due to their inherently concentrated ownership structure and 

close monitoring in the absence of market pressures of meeting certain stock valuation 

targets. Moreover, public firm behavior might be different given that national stock 

markets are closely tied to international markets.  

To test the relationship between the country-level time horizon and firm 

investment, we use the Long-term Orientation Index (LTO) Index from Hofstede, 
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Hofstede, and Minkov (2010) as our main proxy for the time horizon at the country level. 

Hofstede et al. (2010) define societies with long-term orientation as showing “an ability 

to accept contradictions, adapt according to the circumstances, a strong propensity to 

save and invest, thriftiness and perseverance in achieving results.” Therefore it is 

plausible to expect firm executives to have a higher propensity to save in countries with 

higher scores of LTO. Since agency problems within public firms resulting from a 

dispersed ownership structure might distort investment decisions and lead to inefficient 

allocation of resources (Jensen (1986) and Jensen and Meckling (1976), the effect of 

long-term orientation at the country level might not manifest itself as much as private 

firms.  

To test the relationship between the country-level time horizon and investment, 

we use the following model. For investment opportunities, we use sales growth following 

Asker et al. (2014), and Michaely and Roberts (2011), since a commonly used measure 

for growth opportunities (i.e. market-to-book ratio) is not available for private firms. 

Gross investmentit = β0 + β1 Public + β2 LTO + β3 Public * LTO + β4 Sales growth                             

                      + β5 (firm-level controls) + β6 (country-level controls)  

          + year + industry + εit           (1) 

We estimate equation (1) using the pooled ordinary least square method, where 

standard errors are clustered at the firm level. The dependent variable is gross investment, 

defined as change in total fixed assets scaled by the beginning of period total assets. 

Public is a dummy variable that takes a value of one for public (i.e. listed) firms and zero 
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for private (i.e. unlisted) firms. LTO is the Long-term Orientation Index from Hofstede et 

al. (2001, 2010). The index ranges from zero to one hundred, with higher values 

representing a stronger propensity to save and invest. The index is normalized so that the 

maximum value is one. The LTO index is available for 68 countries in our dataset;
69

 

Public * LTO is the interaction term between the Public dummy and LTO; Sales growth 

is a measure of growth opportunities and is calculated as the growth rate of sales revenue 

from t-1 to t; Firm-level controls are lagged values of Ln(Total assets) defined as firm 

size measured by the natural logarithm of total assets; Ln(Firm age) is the natural 

logarithm of firm-age; Cash flow is operating cash flows scaled by total assets; Leverage 

is total debt scaled by total assets; Dividend is a dummy variable which is one for 

dividend-paying firms and  zero for non-payers. Country-level controls include two 

additional cultural variables from Hofstede et al. (2010): the Uncertainty Avoidance 

Index (UAI) and the Individualism Index (IDV). Another country-level control is the 

Transparency and litigation index, which is the investor protection index, obtained from 

“Doing Business” publications by the International Finance Corporation at the World 

Bank (updated in June 2012). It is the average of three sub-indexes, which measure the 

strength of legal protection of minority shareholders in each country and is calculated 

using the methodology in Djankov, et al. (2008). These sub-indexes are: (a) “the approval 

and disclosure of related-party transactions” (extent of disclosure index), (b) “the liability 

of company directors and executives for self-dealing” (extent of director liability index), 

and (c) “the ability of shareholders to access corporate information before and during 

litigation” (ease of shareholder suits index). Indexes range from 0 to 10, with higher 

                                                 
69

 LTO is not available for Costa Rica, Cyprus, Ecuador, Jamaica, or Panama. 
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scores indicating a higher level of investor protection. Other country-level controls 

include the S&P country score, which is a proxy for country risk, measured as the S&P 

sovereign bond risk ratings, obtained from the March 31, 2013 issue of the S&P’s 

“RatingsDirect” sovereign rating report and presented in Appendix J. (Its highest rating is 

AAA (numerical score of 1) and the lowest rating is CC (numerical score of 20). If the 

credit rating of a country is changed multiple times in any given year (for example, the 

credit rating for Greece was changed five times during 2011: BB+/BB-/B/CCC/CC), then 

we use the average numerical score for the country during the year); and Mktcap/GDP, 

which is a proxy for financial market development, calculated as the ratio of total market 

capitalization of listed companies to GDP, obtained from the World Bank. High income 

is a dummy variable which is one for countries with a gross national per capita income 

greater than $12,615
70

 in 2012 constant dollars, and zero otherwise; and year, and 

industry represent dummy variables for year, and Fama-French 48 industry, respectively.   

Table 3.5 presents estimation results. The negative and significant coefficient for 

the interaction term between the Public dummy and LTO indicates that public firms’ 

investment decisions are less sensitive to the degree of long-term orientation at the 

country level compared to private firms. The coefficient estimate for private firms in 

specification (1) is 0.026, whereas it is -0.031 (-0.057 + 0.026) for public firms. Private 

firms are closely held and are free from meeting any stock price targets. This may lead 

private firm managers to be more influenced by informal institutions such as national 

culture. Since stock markets all around the world are closely linked, public firm behavior 

                                                 
70

 This rule follows World Bank classifications.  
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Table 3.5 The Effects of Country-level Investment Horizon 

This table presents the regression of investment on firm characteristics for 73 countries around the world between 2003 

and 2012. The dependent variable is gross investment calculated as change in total fixed assets divided by lag total 

assets. The regressions control for the investment horizon and other cultural variables. The indexes are obtained from 

Hofstede, Hofstede, and Minkov (2010). LTO is an index variable of investment horizon, ranging from 0 to 100, with 

higher values representing a higher propensity to invest. UAI is an index variable of uncertainty avoidance, ranging 

from 0 to 112, with higher values representing more tolerance for uncertainty and ambiguity. IDV is an index variable, 

ranging from 0 to 91, with higher values representing a higher degree of individualism. All indexes are normalized so 

that the maximum value is one in regressions. Public is a dummy variable that takes a value of one if a firm is publicly 

traded and zero otherwise. See Appendix H for the definition of other independent variables and more details about 

cultural indexes. The last column presents p-values from Chow test, which tests the difference in coefficients in column 

5 and 6. The t-statistics reported in parentheses are based on standard errors clustered at firm-level. Year and industry 

dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. All 

continuous variables are winsorized at 1% at each tail (within each country and public and private firms separately), to 

reduce the impact of outliers. Dollar values are converted into 2012 constant dollars using the US CPI.  

 

 Dependent variable: Gross investment / lagged total assets 

 Public & Private firms Public 

firms only 

Private 

firms only 

Chow Test:  

p-value of  

(5) and (6) 

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

Public 0.076*** 0.075*** 0.068***     

 (45.39) (43.51) (38.25)     

LTO 0.026*** 0.020*** 0.018*** 0.006*** -0.011*** 0.017*** 0.00 

 (29.82) (23.41) (21.79) (6.78) (-3.10) (20.99)  

Public * LTO -0.057*** -0.068*** -0.053***     

 (-24.67) (-28.41) (-21.47)     

Sales growth 0.060*** 0.060*** 0.059*** 0.060*** 0.125*** 0.048*** 0.00 

 (81.20) (80.43) (79.79) (80.14) (30.23) (99.32)  

Ln(Total assets)t-1 -0.006*** -0.006*** -0.006*** -0.004*** -0.003*** -0.007*** 0.00 

 (-55.14) (-48.13) (-47.43) (-34.93) (-8.33) (-55.41)  

(Cash flow)t-1 0.115*** 0.110*** 0.110*** 0.103*** 0.210*** 0.093*** 0.00 

 (65.61) (63.21) (63.15) (58.40) (28.35) (56.59)  

(Leverage)t-1 0.005*** 0.002*** 0.001 -0.002*** -0.014*** 0.002*** 0.00 

 (7.45) (2.91) (0.85) (-2.72) (-4.20) (2.81)  

Ln(Firm age)t-1 -0.005*** -0.004*** -0.004*** -0.003*** -0.013*** -0.002*** 0.00 

 (-27.25) (-19.60) (-20.10) (-18.53) (-16.75) (-11.36)  

(Dividend)t-1 0.004*** -0.001 -0.001 0.021*** -0.004*** 0.011 0.13 

 (3.37) (-0.70) (-1.16) (26.70) (-3.03) (1.14)  

UAI  -0.003*** -0.001 -0.003*** -0.011*** 0.000 0.00 

  (-4.39) (-1.50) (-3.46) (-3.33) (0.43)  

IDV  -0.030*** -0.020*** -0.019*** 0.009** -0.026*** 0.00 

  (-42.03) (-23.78) (-22.28) (2.31) (-30.20)  

High income  -0.010*** -0.005*** -0.007*** -0.012*** -0.008*** 0.11 

  (-18.17) (-8.44) (-12.06) (-5.37) (-12.87)  

Transparency and   -0.007*** 0.000 -0.048*** 0.005*** 0.00 

litigation index   (-4.78) (0.30) (-10.29) (3.11)  

        

S&P country score   0.032*** 0.046*** -0.030*** 0.042*** 0.00 

   (23.42) (33.49) (-5.31) (30.80)  

Mktcap/GDP   0.009*** 0.014*** 0.007*** 0.010*** 0.11 

   (19.03) (27.36) (4.91) (19.71)  

Year Yes Yes Yes Yes Yes Yes  

Industry  Yes Yes Yes Yes Yes Yes  

Constant 0.030*** 0.060*** 0.040*** 0.036*** 0.128*** 0.037*** 0.00 

 (33.59) (48.97) (22.07) (19.95) (19.23) (18.99)  

N 1563481 1532259 1520275 1520275 148644 1371631  

adj. R2 0.088 0.092 0.093 0.090 0.158 0.084  
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is naturally affected less by culture but more by universal norms. The Public dummy 

remains positive and statistically significant in the first three models. In specification (4), 

we pool all firms and ignore the differential effect of long-term orientation on firm 

investment between public and private firms. We find that the overall effect of long-term 

orientation on investment is positive and significant as hypothesized. We estimate the 

model for public and private firms separately in specifications (5) and (6), respectively. 

Private firms’ sensitivity to long-term orientation is positive while it is negative for 

public firms, confirming the findings in the first three models. The difference between 

coefficients for private and public firms is statistically significant for key variables as 

reflected by Chow test in column (7). Uncertainty and individualism indexes are 

negatively related to firm investment. In addition, firms from lower per capita GNP 

countries also invest more 

 

3.4.1.1 Alternative Measures for Country-level Time Horizon 

In addition to LTO from Hofstede et. al. (2010), we use two additional proxies for 

the country-level time horizon. The first one is the “Future Orientation Should Be (FO 

SB)” index from the Global Leadership and Organizational Behavior (GLOBE) project 

(House et al., (2004)
71

. The index reflects values or strongly held beliefs of how the 

culture should be. We use the “should be” index because cultural values are expected 

have an influence on corporate values, including key firm decisions such as optimal 

                                                 
71

 GLOBE cultural indexes are mainly based on the results of the survey of over 17,000 middle managers in 

banking, food processing, and telecommunications industries.  
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investment.
72

 Similar to the case with Hofstede et al. (2010) variables above, we also 

control for “uncertainty avoidance should be (UA SB)” and “institutional collectivism 

should be”. Index values are presented in Appendix K. The GLOBE future orientation 

index is available for 44 countries in our sample. The second alternative measure we use 

is the Future-time Reference (FTR) measure from Chen (2013). FTR is a dummy that 

takes the value of 1 (strong-FTR languages) if the language requires the future tense to be 

grammatically marked and zero otherwise. For example, in English, one would say “It 

will rain tomorrow.” By this measure, English is considered a strong-FTR language 

because it uses “will” as a future time reference. In German, however, one would say 

“Morgen regnet es” or “Morgen ist es kalt,” meaning “it rains tomorrow” and “it is cold 

tomorrow,” respectively. Both expressions in German are in the present tense, indicating 

that German is a weak-FTR language. We obtain the data from Keith Chen’s website. 

Major official language has strong-FTR feature in 64 countries and weak-FTR feature in 

9 countries in our sample. Appendix K presents the data on FTR.  

The correlation between the FTR variable in our dataset and the individualism 

variable from Hofstede et al. (2010) is positive 49% and significant. Chui, Titman, and 

Wei (2010) argue that individualism is likely to be correlated with overconfidence. We 

expect that executives who speak a language that uses a distinct future time reference (i.e. 

strong-FTR language) may be more individualistic and more overconfident, which results 

in a higher tendency to invest more. 

                                                 
72

 The other Future Orientation index by GLOBE project is “as is,” which refers to ongoing actual society 

practices and behaviors.  
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Table 3.6 The Effects of Country-level Investment Horizon: Alternative Measures for Investment Horizon 

This table presents the regression of investment on firm characteristics for 73 countries around the world between 2003 

and 2012. The dependent variable is gross investment calculated as change in total fixed assets divided by lag total 

assets. The regressions control for alternative definitions of the country-level investment horizon and other cultural 

variables. The indexes are obtained from the GLOBE project (House et al. (2004)) and Chen (2013). FO FB is “Future 

Orientation Should Be index.” FTR is a dummy variable, which takes the value of one for countries where the main 

language spoken has a future tense maker, and zero otherwise. All indexes are normalized so that maximum value is 

one in regressions. Public is a dummy variable that takes a value of one if a firm is publicly traded and zero otherwise. 

See Appendix H for the definition of other independent variables and more details about cultural indexes. The t-

statistics reported in parentheses are based on standard errors clustered at the firm level. Year and industry dummies are 

included in all regressions. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. All continuous 

variables are winsorized at 1% at each tail (within each country and public and private firms separately), to reduce the 

impact of outliers. Dollar values are converted into 2012 constant dollars using the US CPI.  

 

 Dependent variable: Gross investment / lagged total assets 

Proxy for long-term 

orientation 

GLOBE Indexes  Language  

 (1) (2) (3) (4) 

Public 0.271***  0.032***  

 (28.70)   (19.25)  

FO SB 0.170*** 0.147***    

 (51.08) (45.27)    

Public * FO SB -0.262***     

 (-24.63)     

FTR    0.008*** 0.010*** 

    (8.61) (13.53) 

Public * FTR    0.009***  

    (5.73)  

Sales growth 0.057*** 0.058***  0.059*** 0.060*** 

 (84.56) (84.96)  (79.52) (79.89) 

Ln(Total assets)t-1 -0.006*** -0.004***  -0.006*** -0.004*** 

 (-47.14) (-32.05)  (-49.16) (-35.99) 

(Cash flow)t-1 0.111*** 0.101***  0.111*** 0.105*** 

 (58.13) (52.63)  (63.25) (59.11) 

(Leverage)t-1 0.001 -0.001**  0.002*** 0.000 

 (1.35) (-2.33)  (3.27) (0.23) 

Ln(Firm age)t-1 -0.002*** -0.003***  -0.004*** -0.004*** 

 (-12.87) (-14.25)  (-23.25) (-20.78) 

(Dividend)t-1 -0.010*** 0.028***  0.004*** 0.031*** 

 (-8.48) (33.47)  (3.21) (34.23) 

UA SB -0.030*** -0.019***    

 (-7.84) (-5.08)    

CI SB -0.075*** -0.089***    

 (-23.97) (-28.72)    

High income -0.011*** -0.013***  -0.004*** -0.008*** 

 (-14.77) (-17.47)  (-7.29) (-13.48) 

Transparency and -0.064*** -0.055***  -0.021*** -0.012*** 

litigation index (-40.26) (-34.32)  (-16.64) (-9.18) 

      

S&P country score 0.032*** 0.034***  0.047*** 0.056*** 

 (17.69) (18.82)  (37.02) (45.01) 

Mktcap / GDP 0.022*** 0.022***  0.015*** 0.019*** 

 (29.80) (30.65)  (32.54) (41.04) 

Year & Industry Yes Yes  Yes Yes 

Constant -0.009*** 0.007**  0.031*** 0.017*** 

 (-3.28) (2.35)  (18.80) (10.94) 

N 1332171 1332171  1549084 1549084 

adj. R2 0.094 0.089  0.092 0.089 
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Table 3.6 presents estimation results. Similar to LTO in Table 3.5, the estimated 

sensitivity of investment to future orientation for private firms is significant and 0.17 in 

specification (1), whereas it is -0.092 (-0.262 + 0.17) for public firms. When we estimate 

the model without Public dummy, the overall effect of future orientation on gross 

investment is positive and highly significant as shown in column 2. We use FTR (future-

time reference) as a proxy for future orientation in columns 3 and 4, and find that firms 

from countries where a strong-FTR language is spoken invest more. The effect is bigger 

for public firms. This is consistent with our earlier discussion that executives speaking a 

language with a future time reference might be more overconfident and this effect is more 

pronounced in public firms due to their more public exposure. Overall effect of FTR for 

both public and private firms, as shown in column 4, is positive. Coefficient estimates for 

sales growth, which proxies investment opportunities, and cash flow are positive and 

significant in all specifications.   

3.4.2. Firm-level Time Horizon and Investment 

We investigated the effect of the country-level time horizon, which is proxied by 

various cultural and language variables, on corporate investment in the previous section. 

As discussed in the introduction, a firm can also have a long-term vision at the firm level 

in addition to cultural and language influences at the country level. In this section, we use 

firm age as a proxy for the firm-level investment horizon. We expect younger firms to 

invest a higher percentage of total assets since they are in the growth stages of their life 

cycles. Figure 3.2 plots average gross investment against firm age. On the horizontal axis, 

firms are categorized age deciles. Investment levels for both public and private firms 
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show a significant and steep decline as they mature. Average annual gross investment for 

public firms during the first decile of firm age (average age of 3.9) is 14.56% but drops 

down to 5.57% at decile 6 (average age of 21.1). Annual gross investment drops even 

further to 4.24% by the last age decile (average age of 83.3). The trend is similar for 

private firms, but the decrease in average investment as the private firms get older is less 

steep. Average gross investment for a private firm is 6.47% in decile one (average age of 

3.9), drops by more than half to 3.04% at decile 6 (average age of 21), and hits nearly its 

bottom at 2.45% during decile 10 (average age of 74.7). These trends are consistent with 

the view that firms invest more in the initial stages of their life cycle.
73

 The higher 

investment levels by young public firms compared to private firms can be explained by 

the wider and cheaper access to capital due to being listed on a stock exchange.  

To investigate the difference in investment levels for private vs. public firms and 

test the differential effect of firm age on corporate investment in a multivariate setting, 

we estimate a baseline model of investment levels. Similar to equation (1), we use sales 

growth as a measure for investment opportunities.  

The model of investment levels is as follows: 

Gross investmentit = β0 + β1 Public + β2 Ln(Total assets)it + β3 (Sales growth)it          

                         + β4 Ln(Firm age)it + β5 Public * Ln(Firm age)it + β6 (Cash flow)it-1 

                + β7 (Leverage)it-1 + β8 (Dividend)it-1 + β9 (High income)it  

                                                 
73

 We show in section 3.5.1 that a similar trend remains when we use a matched sample within each 

country, based on asset size and sales growth (i.e. proxy for investment opportunities and industry 

dummies). 
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          + country + year + industry + εit      (2) 

Figure 3.2 Gross Investment and Firm Age  

 

This figure presents the relationship between average gross investment and firm age (years since 

founding) between public and private firms for 73 countries around the world between 2003 and 

2012 based on findings from Bureau Van Dijk’s ORBIS database. The vertical axis measures 

gross investment, calculated as change in total fixed assets from t-1 to t divided by total assets at 

t-1.  

 

 
 

 

We estimate equation (2) using the pooled ordinary least square method, where 

standard errors are clustered at the firm level. The dependent variable is gross investment, 

defined as change in total fixed assets scaled by beginning of period total assets. For 

independent variables, Public is a dummy variable that takes a value of one for public 

(i.e. listed) firms and zero for private (i.e. unlisted) firms; Ln(Total assets) is firm size 

measured by the natural logarithm of total assets; Sales growth is a measure of growth 

opportunities and is calculated as the growth rate of sales revenue from t-1 to t; Ln(Firm 

age) is the natural logarithm of firm-age; Public*Ln(Firm age) is an interaction term 
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Table 3.7 Baseline Model of Investment Levels and Effects of the Firm-level Investment Horizon 

 

This table presents the OLS estimation of the baseline model of investment regressions for 73 countries 

around the world between 2003 and 2012. Countries in the sample are listed in Table 1 Panel A. The 

dependent variable is gross investment, calculated as change in total fixed assets divided by the beginning 

of period total assets. Public is a dummy variable that takes a value of one if a firm is publicly traded and 

zero otherwise. Sales growth is operating revenue growth from time t-1 to t. Ln(Total assets) is a natural 

logarithm of the book value of total assets. Cash flow is operating cash flows scaled by total assets. 

Leverage is total debt scaled by total assets. Ln(Firm age) is the natural logarithm of one plus the years 

since founding. Dividend is a dummy variable which takes a value of one if a firm pays dividends and zero 

otherwise. Following World Bank classifications, high income is a dummy variable, which takes the value 

of 1 for countries with gross national income per capita greater than $12,616 in 2012 dollars, or zero 

otherwise. (t-1) indicates the beginning of period. The t-statistics reported in parentheses are based on 

standard errors clustered at firm level. ***, **, * represent significance at 1%, 5% and 10% levels, 

respectively. All continuous variables are winsorized at 1% at each tail (within each country and by public 

and private firms separately) to reduce the impact of outliers (except leverage, which is winsorized to be 

between 0 and 1).  

 Dependent variable: Gross investment / lagged total assets 

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

       

Public 0.027*** 0.039*** 0.069*** 0.079*** 0.090*** 0.083*** 

 (23.98) (42.19) (24.50) (26.14) (32.34) (26.92) 

Ln(Total assets)t-1 -0.006*** -0.006*** -0.008*** -0.005*** -0.006*** -0.005*** 

 (-47.13) (-52.59) (-46.20) (-45.25) (-51.02) (-45.44) 

Sales growth 0.058*** 0.060*** 0.042*** 0.058*** 0.060*** 0.059*** 

 (80.73) (80.69) (4.55) (80.85) (80.78) (80.93) 

Ln(Firm age) -0.003*** -0.005*** -0.003*** -0.001*** -0.003*** -0.001*** 

 (-13.02) (-24.69) (-3.48) (-3.11) (-14.36) (-3.07) 

Public*Ln(Firm 

age) 

  -0.012*** -0.017*** -0.016*** -0.017*** 

   (-14.25) (-20.11) (-21.22) (-20.16) 

(Cash flow)t-1 0.116*** 0.111***  0.116*** 0.111*** 0.116*** 

 (65.30) (63.22)  (65.68) (63.56) (65.67) 

(Leverage)t-1 0.003*** 0.005***  0.003*** 0.006*** 0.003*** 

 (4.36) (8.48)  (5.33) (9.58) (5.28) 

(Dividend)t-1 0.010*** -0.004***  0.013*** -0.001 0.014*** 

 (8.10) (-3.36)  (10.49) (-1.40) (10.79) 

High income -0.010*** -0.017***  -0.010*** -0.017*** -0.010*** 

 (-6.78) (-32.28)  (-6.93) (-32.36) (-7.02) 

Crisis      -0.016*** 

      (-38.91) 

Public* crisis      -0.010*** 

      (-10.41) 

       

Country Yes No Yes Yes No Yes 

Year Yes Yes Yes Yes Yes Yes 

Industry Yes Yes Yes Yes Yes Yes 

Constant 0.010 0.060*** 0.044*** 0.009 0.053*** 0.008 

 (1.21) (69.17) (7.84) (1.04) (58.92) (0.99) 

N 1565060 1565060 2607975 1565060 1565060 1565060 

adj. R
2
 0.097 0.089 0.072 0.097 0.090 0.098 
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between the Public dummy and firm age; Leverage is total debt scaled by total 

assets; Dividend is a dummy variable which is one for dividend-paying firms and  zero 

for non-payers; High income is a dummy variable which is one for countries with a gross 

national per capita income greater than $12,615
74

 in 2012 constant dollars, and zero 

otherwise; and Country, year, and industry represent dummy variables for country, year, 

and Fama-French 48 industry, respectively.   

Table 3.7 presents estimation results for the investment model specified in 

equation (2). A positive and statistically significant Public firm dummy in models (1) 

through (6) indicates that public firms on average invest more than private firms. More 

specifically, the estimated coefficient for the Public dummy in columns (1) and (2) 

indicates that public firms invest on average 2.7% (with country dummies) to 3% 

(excluding country dummies) more than private firms. Column (3) introduces an 

interaction term between the Public firm dummy and firm age, allowing us to estimate 

the differential effects of firm age on investment between public and private firms. A 

negative coefficient estimate for Ln(Firm age) means that younger firms invest more, and 

this effect is stronger for public firms as reflected by the statistically significant and 

negative estimate for the interaction term between Public dummy and firm age. When we 

add additional controls (Model 4) or exclude the country dummy (Model 5), the effect of 

firm age on investment stays strong. In columns (6), we examine the effect of the 

financial crisis on corporate investment levels by adding a crisis dummy and interaction 

between public and crisis dummies. Crisis is a dummy variable that takes the value of one 

                                                 
74

 This rule follows World Bank classifications.  



154 

 

for years 2008, 2009, and 2010, and zero otherwise. The estimation results suggest that 

the corporate investment falls during the global financial crisis and this effect is more 

severe for public firms.  

 These findings are consistent with our claims that younger firms, which tend to 

have a longer time horizon, invest more. The effect for public firms is stronger, which 

indicates public firms’ wider and cheaper access to capital compared to private firms, 

more so in earlier stages of their life cycle. Moreover, the results show that firms with 

higher sales growth (i.e. more growth opportunities) and more operating cash flows 

invest more. Firms with more leverage and those that pay dividends also invest more. 

Finally, firms from lower per capita GNP countries also invest more.  

Figure 3.3 Estimated Coefficients for Gross Investment Level Differences Between Public 

and Private Firms by Year, 2004-2012  

 

This figure presents estimates of the “Public” firm dummy from column 2 of Table 5. The line 

represents the estimated difference in investment levels for public firms minus private firms. 
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Additionally, we look at the evolution of the estimated difference in investment 

behavior of public and private firms. More specifically, we estimate model 1 in Table 3.7 

for each year from 2004 until 2012 and plot the coefficient estimate for the Public 

dummy against time in Figure 3.3. The public dummy is positive and statistically 

significant for each year, while the difference drops significantly in crisis years. As 

presented in Panel A of Figure 3.1, investment levels drop for both public and private 

firms during the crisis but the decrease for public firms was more dramatic, which 

partially explains the decreased gap between investment levels. More adverse effects on 

publicly listed firms are expected due to the highly negative impact of the financial crisis 

on stock exchanges all around the world.  

 

3.4.3. Corporate Tax Changes and Investment 

Changes in corporate income taxes can be considered as an exogenous shock to 

investment opportunities, and hence using it instead of sales growth alleviates concerns 

over measurement problems. A tax cut would reduce the cost of capital and increase 

investment while a tax increase would have the opposite effect. Asker et al. (2014) 

exploit exogenous variation in state taxes for U.S. industrial firms and find that private 

firms increase investment in response to a tax cut in the state where they are 

headquartered and reduce investment in response to a tax increase. Similarly, Mortal and 

Reisel (2013) use country-level tax cuts and show that public firms increase investment 

in response to corporate tax cuts whereas private firms’ investment is not affected 
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Table 3.8 Investment Reaction to Corporate Income Tax Changes  
 

This table presents how investment reacts to corporate income tax changes around the world between 2003 

and 2012 for public and private firms. There are 169 country-year observations with a corporate tax 

change, of which 141 are tax cuts and 28 are tax increases. Average tax change is a reduction in corporate 

taxes of 6.99%. The dependent variable is gross investment calculated as change in total fixed assets 

divided by the beginning of period total assets. Public is a dummy variable that takes a value of one if a 

firm is publicly traded and zero otherwise. Tax change is the change in corporate income taxes from time t-

1 to t. The t-statistics reported in parentheses are based on standard errors clustered by firm. Country, year 

and industry dummies are included in all regressions. ***, **, * represent significance at 1%, 5% and 10% 

levels, respectively. All continuous variables are winsorized at 1% at each tail (within each country and by 

public and private firms) to reduce the impact of outliers (except leverage, which is winsorized to be 

between 0 and 1).  
 

 Dependent Variable: Gross Investment  / lagged total assets 

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

        

Public 0.029*** 0.066*** 0.079***  0.088*** 0.086*** 0.080***  

 (24.67) (23.87) (24.57)  (48.72) (46.02) (41.78)  

Tax change -0.200*** -0.140*** -0.201***  -0.190*** -0.180*** -0.176*** -0.166*** 

 (-68.36) (-53.51) (-68.46)  (-67.76) (-63.38) (-58.65) (-55.10) 

LTO     0.027*** 0.021*** 0.020*** 0.005*** 

     (30.09) (24.36) (23.50) (6.17) 

Public * LTO     -0.068*** -0.078*** -0.065***  

     (-27.34) (-30.58) (-24.32)  

Ln(Total assets)t-1 -0.006*** -0.008*** -0.006***  -0.007*** -0.006*** -0.006*** -0.004*** 

 (-48.15) (-75.25) (-46.44)  (-55.71) (-48.68) (-49.14) (-35.38) 

Ln(Firm age) -0.007*** -0.007*** -0.005***  -0.011*** -0.009*** -0.009*** -0.009*** 

 (-34.63) (-41.64) (-26.26)  (-51.91) (-42.73) (-43.15) (-41.70) 

Public*  -0.011*** -0.016***      

Ln(Firm age)  (-14.06) (-18.06)      

         

(Cash flow)t-1 0.094***  0.095***  0.094*** 0.089*** 0.088*** 0.080*** 

 (51.86)  (52.19)  (52.42) (50.16) (49.47) (44.00) 

(Leverage)t-1 0.003***  0.004***  0.003*** 0.000 -0.000 -0.003*** 

 (4.82)  (5.72)  (5.15) (0.77) (-0.06) (-4.04) 

(Dividend)t-1 0.009***  0.012***  0.003** -0.002* -0.003*** 0.023*** 

 (6.61)  (8.78)  (2.55) (-1.79) (-2.66) (26.47) 

High income -0.008***  -0.008***   -0.013*** -0.012*** -0.014*** 

 (-5.31)  (-5.44)   (-22.23) (-18.70) (-22.48) 

UAI      -0.006*** -0.002** -0.005*** 

      (-7.94) (-2.48) (-4.73) 

IDV      -0.031*** -0.025*** -0.024*** 

      (-42.12) (-28.51) (-26.60) 

Transparency and       -0.006*** 0.003** 

litigation index       (-3.67) (2.03) 

         

S&P country        0.014*** 0.030*** 

score       (9.43) (21.06) 

         

Mktcap/GDP       0.008*** 0.013*** 

       (15.20) (24.79) 

Country Yes Yes Yes  No No No No 

Year & Industry Yes Yes Yes  Yes Yes Yes Yes 

Constant 0.038*** 0.066*** 0.037***  0.052*** 0.086*** 0.075*** 0.071*** 

 (4.39) (27.18) (4.18)  (53.76) (66.99) (40.15) (37.89) 

N 1562693 2603347 1562693  1562007 1531326 1519336 1519336 

adj. R2 0.071 0.050 0.071  0.061 0.065 0.066 0.061 
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significantly.
75

 We obtain corporate tax rates from 2002 to 2013 for the countries in our 

sample from various issues of KPMG’s “Corporate and Indirect Tax Rate Survey”. We 

identify 169 country-year observations with a corporate tax change of which 141 are tax 

cuts and 28 are tax increases. Average tax change is a reduction in corporate taxes of 

6.99%. Tax changes by country and year is provided in Appendix L. We estimate our 

main models using tax changes instead of sales growth. Estimation results are presented 

in Table 3.8 for investment levels. Our inferences from the case where we use sales 

growth (Tables 5 and 7) remain similar. Tax cut leads to an increase in investment. 

Investment sensitivity to tax changes is higher for private firms compared to public firms. 

This can be explained by the fact that private firms have less access to capital, which 

leads them to take more advantage of additional funds generated by tax cuts. Public 

dummy is positive and significant and younger firms invest more and this effect is more 

pronounced for public firms. Cash flow also has a positive and significant coefficient in 

all specifications. Overall, our main inferences all remain same when we use tax changes 

instead of sales growth as a proxy for investment opportunities.  

 

3.4.4. Country-level and Firm-Level Time Horizon and Investment Sensitivity to 

Investment Opportunities 

In the previous sections, we examined the difference in corporate investment 

levels between public and private firms, and investigated how country-level and firm-

level investment horizons affect investment levels. In this section, we investigate a 

                                                 

75
 There are tax cuts for only 5 country-year observations in the Mortal and Reisel (2013) sample.   
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Table 3.9 Investment Sensitivity to Investment Opportunities 

 

Panel A  

This table presents the sensitivity of investment to investment opportunity regressions for 73 countries 

around the world between 2003 and 2012. Proxy for investment opportunities is sales growth, operating 

revenue growth from time t-1 to t, in columns 1 thorough 4, and tax change, change in corporate income 

taxes, in columns 5 through 7. There are 169 country-year observations with a corporate tax change, of 

which 141 are tax cuts and 28 are tax increases. Average tax change is a reduction in corporate taxes of 

6.99%. Countries in the sample are listed in Table 1 Panel A. The dependent variable is gross investment 

calculated as change in total fixed assets divided by the beginning of period total assets. Public is a dummy 

variable that takes a value of one if a firm is publicly traded and zero otherwise. The t-statistics reported in 

parentheses are based on standard errors clustered at the firm level. Year and industry dummies are 

included in all regressions. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. All 

continuous variables are winsorized at 1% at each tail (within each country and by public and private firms) 

to reduce the impact of outliers (except leverage, which is winsorized to be between 0 and 1).  

 
 Dependent variable: Gross investment / lagged total assets 

Proxy for 

investment opp.  
Sales growth  Tax change 

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

Public 0.002 0.004*** 0.003*** 0.003*** 0.016*** 0.014*** 0.015*** 

 (1.55) (4.56) (3.61) (3.09)  (24.19) (21.00) (15.46) 

Sales growth 0.039*** 0.056*** 0.047*** 0.072***     

 (4.37) (11.71) (92.39) (5.66)     

Public *  0.082*** 0.060*** 0.074*** 0.075***     

Sales growth (8.81) (10.42) (19.91) (4.56)     

         

Tax change       -0.151*** -0.149*** -0.214*** 

      (-54.63) (-53.60) (-72.32) 

Public*       0.091*** 0.098*** 0.121*** 

Tax change      (11.30) (12.25) (14.65) 

         

ROA  0.048***     0.075***  

  (15.97)     (51.07)  

Public * ROA  0.147***     0.163***  

  (25.29)     (30.28)  

Cash flow   0.006***     0.023*** 

   (4.31)     (14.98) 

Public*   0.114***     0.148*** 

Cash flow   (21.09)     (26.47) 

         

Ln(Firm age)    -0.003***     

    (-4.39)     

Sales growth     -0.011*     

*Ln(Firm age)    (-1.72)     

         

Public*     0.002     

sales growth*         

Ln(Firm age)    (0.24)     

         

Country  Yes Yes Yes   Yes Yes Yes 

Year & Industry Yes Yes Yes   Yes Yes Yes 

Constant 0.007** 0.000 -0.019***   -0.000 0.045*** -0.034*** 

 (2.56) (0.03) (-2.64)   (-0.20) (20.11) (-4.26) 

N 2620796 2598115 1715447   2616102 2593421 1712886 

adj. R2 0.073 0.083 0.095   0.045 0.050 0.064 
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Panel B The effect of the Global Financial Crisis on Investment Sensitivity to Investment 

Opportunities 
Crisis is a dummy variable, which takes the value of 1 for 2008, 2009, and 2010, and zero otherwise. 

 
 Dependent variable: Gross investment / lagged total assets 

 (1) (2) (3) 

Public 0.002 0.003*** 0.003*** 

 (1.32) (4.16) (3.14) 

Sales growth 0.039*** 0.056*** 0.047*** 

 (4.37) (11.71) (92.48) 

Public * Sales growth 0.091*** 0.069*** 0.081*** 

 (9.86) (11.97) (21.05) 

Crisis -0.007*** -0.007*** -0.018*** 

 (-13.85) (-18.40) (-44.70) 

Public * Sales growth * Crisis -0.022*** -0.023*** -0.019** 

 (-3.11) (-3.28) (-2.56) 

ROA  0.048***  

  (15.99)  

Public * ROA  0.146***  

  (25.30)  

Cash flow   0.006*** 

   (4.35) 

Public * Cash flow   0.114*** 

   (21.12) 

County & Year & Industry Yes Yes Yes 

Constant 0.007** 0.000 -0.019*** 

 (2.55) (0.01) (-2.64) 

N 2620796 2598115 1715447 

adj. R2 0.073 0.084 0.095 

 

Figure 3.4 Estimated Coefficients for Investment Sensitivity Differences between Public and Private 

Firms by Year, 2004-2012  

 

This figure presents the coefficient of the interaction term between the Public dummy and sales growth 

(proxy for investment opportunities) in model 1 of Table 8, estimated each year from 2004 to 2012. The 

line represents the estimated investment sensitivity difference between public and private firms. Model 1 is 

the regression of gross investment on the Public dummy, sales growth, Public*Sales growth, industry, year 

and country dummies.  
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similar relationship for investment sensitivity. Estimation results presented in Table 9 

Panel A. Investment opportunities are measured with sales growth in columns 1 through 

4, and with tax change in columns 5 through 7. Public firms’ investment sensitivity to 

growth opportunities (i.e. sales growth) are 8.2%, 6%, and 7.4% higher compared to 

private firms in specification (1), (2), and (3), respectively. Moreover, investment 

sensitivity to ROA and operating cash flows are much higher for public firms. As 

reflected by the negative interaction term between sales growth and firm age in column 4, 

investment sensitivity to growth opportunities goes down as firm ages. Similar to section 

3.4.3, we use country-level corporate income tax changes as a shock to investment 

opportunities. Investment sensitivity to tax changes is negative for both public and 

private firms, meaning that they both increase their investment as a response to tax cuts 

and decrease their investment as a response to tax increases. Private firms’ investment 

sensitivity to tax changes is 9.1%, 9.8%, and 12.1% higher compared to public firms in 

specification (5), (6), and (7), respectively. Private firms’ higher responsiveness is caused 

by greater financial constraints that they have and taking advantage of additional funds 

provided by tax cuts.  

To investigate the impact of the financial crisis on investment sensitivity to 

growth opportunities, we estimate the first three models in Table 9 Panel A by adding the 

crisis dummy and an interaction between the public, sales growth and crisis dummy. 

Crisis dummy takes the value of one for years 2008, 2009, 2010, and zero otherwise. 

Results are presented in Panel B of Table 3.9. Investment sensitivity difference between 

public and private firms remains significantly positive but declines during the crisis. 
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Investment sensitivity to investment opportunities is 9.1%, 6.9%, and 8.1% higher for 

public firms than private firms during non-crisis years, in models 1, 2, and 3 respectively, 

while during crisis years these differences drops down to 6.9%, 4.6%, and 6.2%.  

Similar to investment levels in Figure 3.3, we also look at the evolution of the 

estimated difference in investment sensitivities of public and private firms. More 

specifically, we estimate model 1 in Table 3.9 Panel A for each year from 2004 until 

2012 and plot the coefficient estimate for the interaction term between the Public dummy 

and sales growth against time in Figure 3.4. The interaction term is positive and 

statistically significant for each year, meaning that public firms’ sensitivity to investment 

opportunities is higher compared to private firms, although the difference drops 

significantly in crisis years. 

 

3.5. Further Empirical Analysis 

This section provides further analysis for robustness of additional issues related to 

investment beyond the basic analysis discussed above.  

3.5.1. Firm-level Time Horizon and Investment: Propensity score-matched sample 

Figure 3.2 presented a negative relationship between firm age and gross 

investment. One concern could be that firm size, investment opportunities and industry 

might not be comparable.  For robustness, we construct a matching sample, which 

controls for firm size, investment opportunities and industry. More specifically, within 

each country, we estimate a probit model where the public dummy is a dependent 
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variable, and the log of total assets, sales growth and Fama-French 48 industry dummies 

are control variables. We use predicted probabilities from these individual country 

regressions to construct a nearest neighbor-matched sample with a caliper of 0.05.
76

  The 

resulting matched sample has 69,427 private firm-year observations and 51,708 unique 

private firms, and 69,427 public firm-year observations and 18,010 unique public firms.
77

 

We present the relationship between firm age and investment using this matched sample, 

which controls for firm size, investment opportunities and industry. As seen in in 

Appendix I in Appendix, a similar negative trend between firm age and gross investment 

remains, though the gap between public and private firm investment is not wide. In decile 

one (average firm age of 5.1), average investment for public firms is 11.93% whereas it 

drops down to 3.2% in decile nine (average firm age of 56). For private firms, average 

investment is 8.96% in decile one (average firm age of 5.1) and it drops down to 3.02% 

in decile nine (average age of 55.6). These findings confirm our main conclusions from 

section 3.4.2 that firms that have a longer investment horizon (i.e. younger firms) invest 

more.  

3.5.2. Ownership Distribution and Investment 

In this section, we investigate the role of a dispersed vs. controlling ownership 

structure on public and private firm investment.  This variable is static and available for 

                                                 
76

 We exclude Jamaica, Pakistan, and Uruguay since our matching procedure did not find suitable matches 

due to insufficient number of observations for either private firms (in the case of Jamaica and Pakistan) or 

public firms (in the case of Uruguay). 

77
 Average asset size and sales growth are very comparable in the matched sample. The average natural 

logarithm of total assets is 4.45 for private firms and 4.44 for public firms. Similarly, the average sales 

growth for private firms is 15.77% and 15.75% for public firms.  
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the latest year in our sample. Figure 3.5 presents ownership distribution of public and 

private firms. As expected, most private firms have a controlling owner compared to a 

dispersed ownership structure as found in public firms. For example, in 77.1% of private 

firms, there is a known controlling owner, holding more than 50% of the shares, whereas 

only 25.7% of public firms have a known controlling owner. On the other hand, only 

7.2% of private firms are characterized by dispersed ownership (no owner has more than 

25% of the shares), whereas 49.5% of the public firms are characterized by dispersed 

ownership. To control for sample selection concerns due to differences in ownership 

structure and examine its effect on firm investment, we split the sample into three 

categories: 1. firms in which no shareholder owns more than 25% of the shares; 2. firms 

in which there is at least one shareholder with more than 25% of the shares but no 

shareholder with more than 50% ownership; and 3. firms in which there is an identifiable 

shareholder holding more than 50% of the shares. This classification allows us to control 

for the effect of ownership differences among public and private firms. In Table 3.10, we 

present average gross investment between public and private firms. In each ownership 

category, we still find that public firms on average invest more than private firms. The 

differences are more notable in the controlling ownership sample (i.e. both public and 

private firms have a controlling owner) than they are in the dispersed ownership sample 

(i.e. no shareholder owns more than 25% of total shares). Average private firm 

investment does not change much from the dispersed (2.4%) to controlling ownership 

(2.2%) sample, while public firm investment increases significantly from 3.4% to 4.6%. 

Much lower agency costs in firms where there is a controlling owner and less investment 

distortion help explain the increase in public firm investment.  
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Figure 3.5 Ownership Distribution  
 

This table presents the ownership distribution of public and private firms for 73 countries from 

2003 to 2012 obtained from Bureau van Dijk’s Orbis database for raw samples. (0%, 25%] 

indicates firm-year observations with at least one known recorded shareholder with no more than 

25% ownership in the company. (25%, 50%] indicates firm-year observations with at least one 

known recorded shareholder with more than 25% but less than or equal to 50% ownership in the 

company. (50%, 100%] refers to those firm-year observations with at least one known recorded 

shareholder with more than 50% ownership but less than 100% in the company.  

 

 
 

Table 3.10 Gross Investment by Ownership Percentage 

 

This table shows gross investment for public and private firms for different shareholder 

ownership brackets.  
 

  Ownership (0%, 25%]   Ownership (25%, 50%]   Ownership (50%, 100%] 

  Public Private Diff.   Public Private Diff.   Public Private Diff. 

Gross 

Investment 0.034 0.024 0.010*** 

 

0.048 0.025 0.023*** 

 

0.046 0.022 0.024*** 

 

 

3.5.3. Median Regressions 

In our regression analysis so far, we estimated our models using the least squares 

method. For robustness, we also estimate the baseline investment levels models 

(equations 1 and 2) as well as investment sensitivity using the least absolute deviation 

method (i.e. median regression) for our full sample. One advantage of this method is that 
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Table 3.11 Median regressions 

This table presents the estimation of the baseline model of investment using quintile (median) regressions 

for 73 countries around the world between 2003 and 2012. Countries in the sample are listed in Table 1 

Panel A. The dependent variable is gross investment, calculated as change in total fixed assets divided by 

the beginning of period total assets. Public is a dummy variable that takes a value of one if a firm is 

publicly traded and zero otherwise. Sales growth is a proxy for growth opportunities and is the operating 

revenue growth from time t to t+1. See Appendix H for the definition of other independent variables. The t-

statistics reported in parentheses are based on robust standard errors. ***, **, * represent significance at 

1%, 5% and 10% levels, respectively. All continuous variables are winsorized at 1% at each tail (within 

each country and public and private firms separately), to reduce the impact of outliers. Dollar values are 

converted into 2012 constant dollars using the US CPI.  

 

 Dependent Variable: Gross Investment / lagged total assets 
 (1) (2) (3) (4) (5) (6) 

Public 0.021***  0.012*** 0.030*** 0.005*** 0.003*** 
 (53.99)  (79.96) (47.55) (38.06) (19.08) 
LTO 0.015*** 0.012***     
 (54.80) (48.84)     
Public * LTO -0.016***      
 (-25.63)      
Sales growth 0.024*** 0.024*** 0.024*** 0.024*** 0.022*** 0.021*** 
 (246.39) (248.63) (486.92) (254.19) (430.24) (330.21) 
Ln(Total assets)t-1 -0.000*** 0.000*** -0.001*** 0.000*   
 (-6.38) (5.40) (-19.20) (1.87)   
(Cash flow)t-1 0.043*** 0.041***  0.046***   
 (96.60) (93.83)  (106.29)   
(Leverage)t-1 -0.001*** -0.002***  -0.001***   
 (-5.99) (-8.47)  (-6.16)   
(Dividend)t-1 0.005*** 0.013***  0.011***   
 (17.85) (58.54)  (34.34)   
Ln(Firm age)t-1 -0.000*** -0.000***     
 (-8.21) (-8.06)     
UAI -0.006*** -0.007***     
 (-21.11) (-21.56)     
IDV -0.011*** -0.011***     
 (-42.59) (-41.79)     
Transparency and -0.010*** -0.008***     
litigation index (-20.74) (-16.87)     
S&P country score 0.013*** 0.015***     
 (28.44) (33.65)     
Mktcap/GDP 0.005*** 0.006***     
 (30.38) (36.62)     
High income -0.003*** -0.004***  -0.008***   
 (-14.76) (-20.27)  (-15.17)   
Ln(Firm age)    0.001***   
    (9.63)   
Public*Ln(Firm age)    -0.007***   
    (-36.20)   
Public * sales growth     0.073*** 0.061*** 
     (323.19) (262.55) 
ROA      0.032*** 
      (96.51) 
Public * ROA      0.138*** 
      (147.32) 
Country No No Yes Yes Yes Yes 
Year & Industry Yes Yes Yes Yes Yes Yes 
Constant -0.001** -0.002*** 0.025*** 0.018*** 0.024*** -0.006*** 
 (-2.24) (-2.71) (33.16) (6.72) (32.21) (-8.36) 
N 1520275 1520275 2620796 1565060 2620796 2598115 
adj. R

2
 0.047 0.046 0.033 0.049 0.035 0.037 
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coefficient estimates are not affected by extreme values at each tail. Estimation results are 

presented in Table 3.11.  The overall effect of LTO remains significantly positive. The 

median gross investment is 1.2% higher for public firms compared to private firms. 

Moreover, the median investment sensitivity of public firms to investment opportunities 

is 6.1% to 7.3% higher than that of private firms. These results generally support our 

earlier findings using the least squares method. 

 

3.5.4. Changing Firm Status and Investment 

To further address the sample selection concerns, we use two transitioning 

samples: 1) 8,962 firms that did an IPO and 2) 1,384 firms that delisted from stock 

exchanges during our sample period. These firms experienced a transition in ownership 

from private to public in the case of an IPO, and public to private, in the case of delisting 

from the stock exchange. Figure 3.6, Panel A presents mean and median gross investment 

before (when the firm is private) and after (when the firm is public) an IPO. Average 

investment increases leading up to the IPO year and then starts to decline. Panel B shows 

mean and median investment for firms that delisted from stock exchange. Investment 

levels are higher before delisting (when the firm is public) than after delisting (when the 

firm is private). Average gross investment three years before delisting is 7.1%, while it 

dramatically drops down to 1.3% after delisting, which can be explained by the fact that 

most of the firms in our sample that delist from the stock exchange do so because of 

financial distress.  
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Figure 3.6 Gross Investment of IPO and Delisted Firms 

 

The figures provide mean and median gross investment, calculated as change in total fixed assets scaled 

by lagged total assets, for a set of firms that conducted an IPO or delisted from the stock exchange. t=0 

refers to the IPO and delisting year. For IPO (delisted) firms, the firm is private (public) in years -1, -2, -

3, and public (private) in years +1, +2, +3.  

 

Panel A: Mean and Median Gross Investment for IPO Firms 

 

 
 

Panel B: Mean and Median Gross Investment for Delisted Firms 
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Table 3.12 Effects of Country- and firm-level Investment Horizon: Alternative definitions of investment 

 

This table presents the regression of alternative definitions of investment on firm characteristics for 73 

countries around the world between 2003 and 2012. The first dependent variable is tangible fixed asset 

investment calculated as change in tangible fixed assets divided by lag total assets. The second dependent 

variable is R&D divided by total assets. The regressions control for the investment horizon and other 

cultural variables. See Appendix H for the definition of independent variables. The t-statistics reported in 

parentheses are based on standard errors clustered at firm-level. ***, **, * represent significance at 1%, 5% 

and 10% levels, respectively. All continuous variables are winsorized at 1% at each tail (within each 

country and public and private firms separately), to reduce the impact of outliers. Dollar values are 

converted into 2012 constant dollars using the US CPI.  
 

 Dependent variable: ∆Tangible 

fixed assets / lagged total assets 

 Dependent variable:  

R&D / Total assets 

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

Public 0.028***  0.035*** 0.017***  0.009*** 

 (25.48)  (18.31)  (5.77)  (3.63) 

Ln(Firm age)   -0.001***    -0.002*** 

   (-3.42)    (-5.78) 

Public*Ln(Firm age)   -0.009***    -0.002*** 

   (-16.71)    (-2.63) 

LTO 0.022*** 0.017***   0.028*** 0.006  

 (34.22) (27.55)   (4.92) (1.54)  

Public * LTO -0.026***    -0.015***   

 (-15.66)    (-4.65)   

Sales growth 0.039*** 0.040*** 0.039***  -0.002*** -0.002*** -0.002*** 

 (67.56) (67.85) (71.14)  (-7.75) (-7.35) (-5.75) 

Ln(Total assets)t-1 -0.004*** -0.004*** -0.004***  -0.001*** -0.001*** -0.003*** 

 (-50.91) (-45.46) (-50.43)  (-7.59) (-6.53) (-15.49) 

(Cash flow)t-1 0.074*** 0.072*** 0.078***  -0.084*** -0.086*** -0.082*** 

 (64.01) (61.61) (67.64)  (-18.57) (-18.76) (-18.82) 

(Leverage)t-1 0.006*** 0.006*** 0.008***  -0.022*** -0.022*** -0.023*** 

 (14.20) (12.41) (18.09)  (-18.75) (-18.92) (-20.80) 

(Dividend)t-1 0.001* 0.009*** 0.012***  -0.015*** -0.013*** -0.004*** 

 (1.84) (17.12) (14.86)  (-17.90) (-16.38) (-4.85) 

High income -0.009*** -0.010*** -0.011***  -0.015*** -0.017*** -0.000 

 (-17.81) (-19.41) (-8.71)  (-6.96) (-8.28) (-0.03) 

Ln(Firm age)t-1 -0.003*** -0.002***   -0.003*** -0.003***  

 (-18.12) (-17.45)   (-8.79) (-10.05)  

UAI -0.005*** -0.006***   0.011*** 0.020***  

 (-7.63) (-8.54)   (3.06) (6.08)  

IDV -0.011*** -0.011***   0.061*** 0.055***  

 (-17.59) (-16.54)   (15.70) (15.04)  

Transparency and -0.001 0.002   0.027*** 0.029***  

litigation index (-1.10) (1.57)   (8.19) (9.08)  

        

S&P country score 0.033*** 0.039***   -0.022*** -0.026***  

 (32.10) (37.43)   (-3.94) (-4.72)  

Mktcap/GDP 0.004*** 0.006***   -0.002* -0.002  

 (10.60) (15.34)   (-1.83) (-1.63)  

        

Country No No Yes  No No Yes 

Industry & Year Yes Yes Yes  Yes Yes Yes 

        

Constant 0.023*** 0.021*** 0.017***  -0.009 0.009* 0.075*** 

 (17.43) (16.44) (3.05)  (-1.38) (1.66) (10.00) 

N 1518126 1518126 1562566  179494 179494 188814 

adj. R2 0.086 0.085 0.091  0.271 0.269 0.300 
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3.5.5. Effects of Country-level and Firm-level Investment Horizon: Alternative 

Definitions of Investment 

For additional robustness, we estimate models three and four of Table 3.5 and 

model four of Table 3.7 using two alternative definition of investment: change in tangible 

fixed assets divided by lagged total assets and R&D expenditures divided by total assets. 

Table 3.12 presents estimation results. Our inferences remain unchanged. More 

specifically, firms (in particular, private firms) in countries with a longer time horizon as 

measured by LTO from Hofstede (2010) invest more in tangible fixed assets and R&D. 

Moreover, younger firms invest more in tangible fixed assets and R&D, and this effect is 

pronounced for public firms due to their easier and wider access to capital.  

 

3.6. Conclusion 

In this paper, we examine the relationship between country- and firm-level time 

horizons and corporate investment of a unique large sample of private, unlisted firms 

versus publicly traded firms in 73 countries around the world during 2003-2012. We 

show that public firms invest more and are more responsive to investment opportunities 

compared to private firms. This held true even during the global financial crisis. Our 

main contribution comes from showing the link between time horizon and investment. At 

the country level, we show that a longer time horizon (i.e. cultural norms for higher 

propensity to save and invest) manifests itself as higher investment at the firm level. 

Investment behavior of private firms, not public firms, follows a country-level horizon 

pattern, which is reflective of close monitoring and an absence of investment distorting 
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stock market pressures and lower agency issues in private firms. At the firm-level, we 

find that firms with a longer time horizon (i.e. younger firms) invest more, and this effect 

is more pronounced for public firms compared to private firms, which reflects the wider 

and cheaper access to capital by public firms. Our inferences remain similar when use 

country-level corporate income tax changes as an exogenous shock to investment 

opportunities. Moreover, we show that as ownership concentration increases, investment 

by public firms increases as investment-distorting effects of agency costs decrease while 

the average investment level for private firms does not change. To our knowledge, this is 

the first large cross-country study that investigates time horizon and firm investment. 

Siegel et al. (2011) use culture to understand international investment flows. As they 

highlight, with the advances in psychology, culture is not a “black box” anymore and we 

can use it to understand key firm decisions such as investment. We stress that studies 

related to culture are more relevant for private firms, given their concentrated ownership 

structure and close monitoring in the absence of targeting short-term stock prices in their 

decisions.   
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APPENDIX A 

VARIABLE DEFINITIONS FOR CHAPTER 1 

Cash Cash and cash equivalents, including readily convertible deposits, 

securities and other instruments having maturities of less than 3 

months at the time of purchase, short term, highly liquid 

investments as well as cash on hand consisting of coins, currency, 

undeposited checks, money orders and drafts, and deposits in banks 

scaled by total assets 

Industry adj. cash Cash minus industry (2-digit SIC) median cash scaled by total 

assets 

Δ Cash Cash (t) – Cash (t-1) 

Asset ($million) Book value of total assets in millions of U.S. dollars 

Sales ($million) Total sales revenue in millions of U.S. dollars 

Sales growth (Sales (t) – Sales (t-1))/ Sales (t-1) 

Cash flow Cash flow from operations 

CF volatility Standard deviation of cash flow from operations for each firm 

Cash-ratio volatility Standard deviation of cash-to-asset ratio for each firm 

Leverage  Total debt, which is equal to short-term debt plus long-term debt 

scaled by total assets 

NWC Net working capital calculated as (current assets - current liabilities 

- cash and equivalents) scaled by total assets 

CAPEX Capital expenditures scaled by total assets 

R&D dummy Dummy variable that takes a value of one if firm has positive R&D 

expense, zero otherwise 

Acquisition Acquisition expense scaled by total assets 

PP&E growth Growth in property, plant and equipment from time t-1 to time t 

Unused credit line Unused credit lines available to the firm 

Dividend dummy Dummy variable that takes a value of one if firm pays dividend, 

zero otherwise 

ROA   Return on assets calculated as EBITDA divided by total assets 

Bus. segments Number of business segments in which a firm is operating 

Employees Number of employees 

Firm age Years since founding 

Anti-director rights An index variable of shareholder rights and protection, ranging 

from 0 to 6, with higher values indicating stronger shareholder 

rights, obtained from the La Porta website. The index is formed by 

assigning the value of one for each of the six provisions (and 

adding them up for each country) when: (1) shareholders are 

allowed to mail in their proxy votes; (2) shareholders are not 

required to deposit their shares prior to the general shareholders 

meeting; (3) cumulative voting or proportional representation of 

minorities in the board of directors is permitted; (4) an oppressed 

minorities mechanism is in place (i.e., the company law or 
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commercial code that grants minority shareholders the right to 

object to certain fundamental changes such as mergers, asset 

dispositions, and changes in the articles of incorporation); (5) the 

country median of the minimum percentages of shares needed to 

call for an extraordinary shareholders’ meeting is 10% or less; and 

(6) shareholders have preemptive rights that can only be waived by 

shareholder votes. For consistency with other indexes, these have 

been rescaled to a maximum of 10. 

Rule of law An index variable produced by International Country Risk. The 

index scales from 0 to 10, with higher scores for better tradition for 

law and order (La Porta, et al., 1998) 

Creditor rights An index variable of creditor rights, ranging from 0 to 4, with 

higher scores indicating stronger creditor rights, obtained from the 

La Porta website.  The index is formed by  assigning the value of 

one for each of the four provisions (and adding them up for each 

country) when: (1) there are restrictions, such as creditors’ consent 

or minimum dividends to file for reorganization; (2) secured 

creditors are able to gain possession of their security once the 

reorganization petition has been approved (no automatic stay); (3) 

secured creditors are ranked first in the distribution of the proceeds 

that result from the disposition of the assets of a bankrupt firm; and 

(4) the debtor does not retain the administration of its property 

pending the resolution of the reorganization.  For consistency with 

other indexes, these have been rescaled to a maximum of 10. 

Ownership concentration The average percentage of common shares owned by the three 

largest shareholders in the ten largest non-financial, privately-

owned domestic firms in a given country (La Porta, et al., 1998) 

Extent of disclosure  An investor protection index, indicating the rules on the approval 

and disclosure of related-party transactions, obtained from the 

World Bank. It ranges from 0 to 10, with higher values indicating 

greater disclosure (Djankov et al., 2008) 

Extent of director liability  An investor protection index, reflecting the liability of the company 

director and executives in self-dealing, obtained from the World 

Bank. It ranges from 0 to 10, with higher values indicating greater 

liability of directors. (Djankov et al., 2008) 

Ease of shareholder suits  An investor protection index, measuring the shareholders’ ability to 

access corporate information before and during litigation, obtained 

from the World Bank. It ranges from 0 to 10, with higher values 

indicating rater powers of shareholders to challenge a transaction 

(Djankov et al., 2008) 

Overall transparency and 

litigation index 
An average of three sub-indexes: the extent of disclosure, the extent 

of director liability and the ease of shareholder suits indexes  

% of sales by public firms The percentage of total sales by public firms in industry 

Years since EU 

application The number of years since a country applied for EU membership 

Core Euro dummy A dummy variable that takes a value of one if a country is one of 

the original 11 core Euro founders (i.e. Belgium, Germany, Spain, 

France, Ireland, Italy, Luxembourg, the Netherlands, Austria, 

Portugal and Finland), and zero otherwise 
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APPENDIX B 

DESCRIPTIVE STATISTICS ON INVESTOR PROTECTION INDEXES FOR 

CHAPTER 1 

Panel A presents measures of investor protection obtained from the La Porta website, as per La 

Porta, Lopez-de-Silanes, Shleifer, and Vishny (1998). Anti-director rights is an index variable of 

shareholder rights and protection, ranging from 0 to 6 with higher values indicating stronger 

shareholder rights. Rule of Law is an index variable of assessment of the law and order tradition 

in the country produced by International Country Risk. The index scales from 0 to 10, with lower 

scores indicating less of a tradition for law and order. Creditor Rights is an index variable of 

creditor rights, ranging from 0 to 4, with higher scores indicating stronger creditor rights. 

Ownership concentration is the average percentage of common shares owned by the three largest 

shareholders in the ten largest non-financial, privately-owned domestic firms in a given country. 

Panel B presents indexes that measure the strength of minority shareholder protections provided 

by the International Finance Corporation of the World Bank. These indexes were constructed 

following Djankov, La Porta, Lopez-de-Silanes, and Shleifer (2008). The extent of disclosure 

index ranges from 0 to 10, with higher values indicating greater disclosure; the extent of director 

of liability index ranges from 0 to 10, with higher values indicating greater liability of directors; 

the ease of shareholder suits index ranges from 0 to 10, with higher values indicating greater 

shareholder power to challenge a transaction. The strength of investor protection index is the 

average of the three indexes and ranges from 0 to 10, with higher values indicating more investor 

protection. More detailed variable definitions are provided in Appendix A1. These numbers are as 

obtained from the two original sources indicated; for regressions all indexes, if not so shown 

already, are rescaled to a maximum of 10 and expressed in decimals for consistency with each 

other and with the dependent variable, the cash ratio. 
 

    Panel A: Law and Ownership   Panel B: Transparency and Litigation 

 Country 

  

Anti-

direct

or 

Right

s 

Rule 

of 

Law 

Credit

or 

Right

s 

Ownership 

Concentrat

ion 

 

Extent 

of 

disclos

ure  

Exten

t of 

direct

or 

liabili

ty  

Ease of 

sharehol

der suits  

Overall 

transparen

cy and 

litigation  

index 

Austria 

 

2 10.00 3 0.58 

 

5 5 5 5 

Belgium 

 

0 10.00 2 0.54 

 

8 6 7 7 

Denmark 

 

2 10.00 3 0.45 

 

7 5 7 6.3 

Finland 

 

3 10.00 1 0.37 

 

6 4 7 5.7 

France 

 

3 8.98 0 0.34 

 

10 1 5 5.3 

Germany 

 

1 9.23 3 0.48 

 

5 5 5 5 

Greece 

 

2 6.18 1 0.67 

 

5 4 5 4.7 

Ireland 

 

4 7.80 1 0.39 

 

10 6 9 8.3 

Italy 

 

1 8.33 2 0.58 

 

7 4 7 6 

Netherlands 

 

2 10.00 2 0.39 

 

4 4 6 4.7 

Norway 

 

4 10.00 2 0.36 

 

7 6 7 6.7 

Portugal 

 

3 8.68 1 0.52 

 

6 5 7 6 

Spain 

 

4 7.80 2 0.51 

 

5 6 4 5 

Sweden 

 

3 10.00 2 0.28 

 

8 4 7 6.3 

Switzerland 

 

2 10.00 1 0.41 

 

0 5 4 3 

U.K. 

 

5 8.57 4 0.19 

 

10 7 7 8 
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Estonia 

      

8 3 6 5.7 

Hungary 

      

2 4 7 4.3 

Iceland 

      

7 5 6 6 

Bulgaria 

      

10 1 7 6 

Croatia 

      

1 5 6 4 

Cyprus 

      

8 4 7 6.3 

Czech Rep. 

      

2 5 8 5 

Latvia 

      

5 4 8 5.7 

Lithuania 

      

7 4 6 5.7 

Luxembourg 

      

6 4 3 4.3 

Malta 

      

3 6 8 5.7 

Poland 

      

7 2 9 6 

Romania 

      

9 5 4 6 

Serbia 

      

7 6 3 5.3 

Slovakia 

      

3 4 7 4.7 

Slovenia 

      

5 9 8 7.3 

Ukraine             5 2 7 4.7 
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APPENDIX C 

S&P COUNTRY RATINGS FOR CHAPTER 1 

Data are taken from the March 31
st
 2013 issue of S&P’s “RatingsDirect” sovereign rating report. The highest rating is AAA (numerical score of 1) 

and the lowest rating is CC (numerical score of 20). Letter grades are converted into a numerical scale for regressions. If the credit rating of a 

country is updated multiple times in any given year, then we use the average score in regressions. For example, the credit rating for Greece was 

updated 5 times during 2011 (BB+/BB-/B/CCC/CC with a numerical score of 15.4=(11+13+15+18+20)/5. 

 

  2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Austria AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Belgium AA+ AA+ AA+ AA+ AA+ AA+ AA+ AA+ AA+ AA+/AA 

Bulgaria BB-/BB BB/BB+ BB+/BBB- 

BBB-

/BBB 

BBB/BBB

+ BBB+ BBB+/BBB BBB BBB BBB 

Croatia BBB- BBB- BBB- BBB BBB BBB BBB BBB BBB/BBB- BBB- 

Cyprus A A A A A A A/A+ A+ A+/A A/A-/BBB+/BBB 

Czech 

Republic A- A- A- A- A- A-/A A A A A/AA- 

Denmark AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Estonia A- A- A-/A A A A A A/A- A-/A A/AA- 

Finland 

AA+/AA

A AAA AAA AAA AAA AAA AAA AAA AAA AAA 

France AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Germany AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Greece A A/A+ A+/A A A A A A-/BBB+ BBB+/BB+ 

BB+/BB-

/B/CCC/CC 

Hungary A- A- A- A- A-/BBB+ BBB+ BBB+/BBB BBB/BBB- BBB- BBB-/BB+ 

Iceland A+ A+ A+ A+/AA- AA-/A+ A+ 

A+/A+/A-

/BBB/BBB- BBB- BBB- BBB- 

Ireland AAA AAA AAA AAA AAA AAA AAA 

AAA/AA+/A

A AA/AA-/A A-/BBB+ 

Italy AA AA AA/AA- AA- AA-/A+ A+ A+ A+ A+ A+/A 

Latvia BBB+ BBB+ BBB+/A- A- A- 

A-

/BBB+ BBB+/BBB/BBB- 

BBB-

/BB+/BB BB/BB+ BB+ 

Lithuania BBB 

BBB/BBB

+ BBB+/A- A-/A A A A/A-/BBB+ BBB+/BBB BBB BBB 

Luxembourg AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Malta A A A A A A A A A A 

Netherlands AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Norway AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 
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Poland BBB+ BBB+ BBB+ BBB+ BBB+ 

BBB+/

A- A- A- A- A- 

Portugal AA AA AA AA/AA- AA- AA- AA- AA-/A+ A+/A- A-/BBB/BBB- 

Romania B/B+ 

B+/BB-

/BB BB/BB+ BB/BBB- BBB- BBB- BBB-/BB+ BB+ BB+ BB+ 

Serbia 

  

B+ B+/BB- BB- BB- BB- BB- BB- BB-/BB 

Slovakia 

BBB-

/BBB BBB 

BBB/BBB+/

A- A-/A A A A/A+ A+ A+ A+ 

Slovenia A A/A+ A+/AA- AA- AA-/AA AA AA AA AA AA/AA- 

Spain AA+ AA+ AA+/AAA AAA AAA AAA AAA AAA/AA+ AA+/AA AA/AA- 

Sweden AA+ AA+ AA+/AAA AAA AAA AAA AAA AAA AAA AAA 

Switzerland AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Ukraine B B B/B+ B+/BB- BB- BB- BB-/B+/B B/CCC+ 

CCC+/B-

/B/B+ B+ 

United 

Kingdom AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 
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APPENDIX D 

MATCHING SAMPLES FOR CHAPTER 1 

 

Industry-size matching 
The figures provide kernel density estimates for firm size for the unmatched raw sample (panel 

A) and the matched sample (panel B) based on two-digit SIC industry codes and firm size. Each 

public firm is matched with a private firm in the same industry closest in asset size with the 

replacement method. We impose the restriction that max{Total asset (public), Total 

asset(private)}/min{Total asset (public), Total asset(private)} < 1.5 to ensure a close match. 

Firm size is measured as a natural logarithm of total assets in millions of constant 2011 U.S. 

dollars. The Wilcoxon-Mann-Whitney test rejects the null hypothesis of no difference in the 

underlying distributions at the 5% level for the raw sample whereas the null is not rejected for 

the matched sample.  
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Propensity score matching 
The figures provide a histogram of propensity scores for the unmatched raw sample (panel A) 

and a propensity score-matched sample (panel B) based on the nearest neighbor with 

replacement. Propensity scores are calculated using a probit model, where the dependent 

variable is the Public dummy, and independent variables are Ln(Total assets), sales growth, 

Ln(Firm age), and country, year, and industry dummies.  
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APPENDIX E 

VARIABLE DEFINITIONS FOR CHAPTER 2 

General 
 

Public A dummy variable that takes a value of one if the firm is public 

and zero otherwise. 

Total assets Book value of total assets in constant 2011 GBP million. 

Revenue Total operating revenues (Net sales + Other operating revenues+ 

Stock variations). The figures do not include VAT. Local 

differences may occur regarding excises taxes and similar 

obligatory payments for specific market of tobacco and alcoholic 

beverage industries. Values are in constant 2011 GBP million. 

Fixed asset Total amount (after depreciation) of non-current assets (Intangible 

assets + Tangible assets + Other fixed assets) scaled by total assets 

Intangible asset All intangible assets such as formation expenses, research 

expenses, goodwill, development expenses and all other expenses 

with a long term effect  scaled by total assets 

Tangible fixed asset All tangible assets such as buildings, machinery, etc. scaled by 

total assets 

Current asset Total amount of current assets (Inventory + Accounts receivable + 

Other current asset)  scaled by total assets 

Inventory Total inventories (raw materials +in progress + finished goods)   

scaled by total assets 

Accounts receivable Trade receivables from clients and customers   scaled by total 

assets 

Cash and 

equivalents 

Detail of the Other current assets =Only the amount of cash at 

bank and in hand of the company  scaled by total assets   

Cash flow Operating cash flows  scaled by total assets 

Accounts payable Debts to suppliers and contractors  scaled by total assets 

Long-term debt Long term financial debts (e.g., to credit institutions (loans and 

credits), bonds)  scaled by total assets 

Short-term debt Short term financial debts (e.g., to credit institutions + part of 

Long term financial debts payable within the year, bonds, etc.)   

scaled by total assets 

Total debt (Long-term debt +Short-term debt)  scaled by total assets 

Working capital Indicates how much capital is used by day to day activities= 

Inventory + Accounts Receivable –Accounts Payable  scaled by 

total assets 

Net working capital Working capital – cash and equivalents  scaled by total assets 

Capital Intensity Firm’s capital stock / total employment 

Market Share Firm’s market share at the 2-digit SIC level (operating revenue / 

total 2-digit SIC level operating revenue) 
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Firm Risk Standard deviation of sales in the past 5 years / mean of sales in 

the past 5 years. At least 3 years of data is required for each firm 

to calculate this ratio.  

R&D Total amount of expenses on research and development activities  

scaled by total assets 

Number of 

employees 

Number of employees  

Firm age Years since firm’s founding 

Number of branches Number of branches  

Profitability 
 

ROA EBITDA EBITDA  scaled by total assets 

ROA EBIT EBIT  scaled by total assets 

ROA (NI/TA) Net income scaled by total assets 

ROE EBITDA EBITDA  scaled by shareholders’ funds 

ROE EBIT EBIT  scaled by shareholders’ funds 

ROE Net income Net income  scaled by shareholders’ funds 

EBIT margin EBIT  scaled by operating revenue 

Net income margin Net Income  scaled by operating Revenue 

Cash flow / Op. 

revenue 

Cash flow  scaled by operating revenue 

Sales-to-equity Operating revenue divided by  equity 

Efficiency 
 

Asset efficiency Average tangible fixed asset turnover = Operating revenue divided 

by average tangible fixed assets (average tangible fixed asset is 

calculated as tangible fixed asset at the beginning of year and end 

of year divided by 2) 

Inventory turnover Operating revenue / inventory 

Collection period (Average accounts receivable / Operating revenue) * 360 . 

Average accounts receivable is calculated as accounts receivable 

at the beginning of year and end of year divided by 2. 

Credit period (Average accounts payable / Operating revenue) * 360. Average 

accounts payable is calculated as accounts payable at the 

beginning of year and end of year divided by 2. 

Interest coverage Operating profit / Interest paid 

Structural ratios 
 

Liquidity (Current asset – Inventory) / Current liabilities 

Current ratio Current asset / Current liabilities 

Equity/Asset Total shareholder’s equity / total assets 

Debt-to-equity ((Non-current liabilities + Long-term debt) / Equity)  

Productivity 
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EBIT per employee EBIT divided by number of employees on payroll 

EBITDA per 

employee 

EBITDA divided by number of employees on payroll 

Net income per 

employee 

Net income  divided by number of employees on payroll 

Revenue  per 

employee 

Revenue  divided by number of employees on payroll 

Cost of 

employee/revenue 

Total cost of employees divided by operating revenue 

Equity per 

employee 

Total Equity  divided by number of employees on payroll 

Unit employee cost Total cost of employees divided by total employees 

Growth 
 

Sales growth Growth in operating revenue from time t-1 to time t 

Gross investment Change in total fixed assets from (t-1) to (t) scaled by beginning of 

year total assets 

Fixed asset growth (Fixed asset(t)- Fixed asset(t-1))/ Fixed asset(t-1) 

Employee growth (Number of employees(t) -  Number of employees (t-1)) /  Number 

of employees (t-1) 

Volatility 
 

Earnings volatility Standard deviation of operating revenue to asset ratio for all 

available observations for each firm 

Cash flow volatility Standard deviation of cash flow for each firm for all available 

observations 
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APPENDIX F 

ADDITIONAL SPECIFICATIONS FOR PROFITABILITY 

 

This table presents regression of various definitions of profitability on firm characteristics for UK 

between 2003 and 2012. The data for publicly traded and private firms comes from Bureau van 

Dijk (BvD)’s ORBIS database. Dependent variable is a measure of sales margin, calculated as 

EBIT or Net Income divided by Operating Revenue. Public is a dummy variable that takes a 

value of one if a firm is publicly traded and zero otherwise. See Appendix A1 for the definition of 

independent variables. The t-statistics reported in parentheses are based on standard errors robust 

to clustering at the firm level. Industry and year dummies are included in all regressions. ***, **, 

* represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are 

winsorized at 2.5% at each tail to reduce the impact of outliers (except leverage, which is 

winsorized to be between 0 and 1). Monetary values are converted into 2012 constant pounds 

using the British CPI.  

 

      

 Raw Sample  Matched Sample 

 EBIT Margin Net Income 

Margin 

 EBIT Margin Net Income 

Margin 

      

Public -0.098*** -0.112***  -0.047*** -0.079*** 

 (-7.72) (-10.05)  (-4.13) (-7.69) 

Ln(Total assets) 0.015*** 0.014***  0.045*** 0.043*** 

 (19.15) (20.25)  (8.18) (8.45) 

Ln(Asset turnover) -0.002*** -0.001  0.037*** 0.033*** 

 (-2.76) (-0.96)  (4.89) (5.10) 

Market share 4.605*** 3.276***  -12.827*** -14.883*** 

 (4.11) (3.86)  (-4.50) (-5.17) 

Sales growth 0.063*** 0.038***  0.147*** 0.122*** 

 (13.64) (9.60)  (4.33) (4.37) 

Firm age -0.002* 0.005***  0.008 0.015** 

 (-1.83) (4.77)  (1.18) (2.36) 

Firm risk -0.096*** -0.057***  -0.553*** -0.449*** 

 (-9.13) (-6.10)  (-8.73) (-8.19) 

Leverage -0.041*** -0.070***  0.044 -0.066** 

 (-11.62) (-24.33)  (1.28) (-2.24) 

Unit employee cost -0.004 0.001  -0.083*** -0.050** 

 (-1.47) (0.26)  (-4.03) (-2.56) 

Ln(Number of 

branches) 

-0.007*** -0.004***  -0.023*** -0.017*** 

 (-8.28) (-5.98)  (-4.68) (-3.89) 

Industry  Yes Yes  Yes Yes 

Year  Yes Yes  Yes Yes 

Constant 0.044*** 0.024**  -0.380*** -0.283*** 

 (3.70) (2.34)  (-4.31) (-3.68) 

N 110076 109978  7540 7543 

adj. R
2
 0.075 0.074  0.201 0.190 
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APPENDIX G 

BASELINE PROFITABILITY MODEL – PUBLIC AND PRIVATE FIRM SAMPLES 

This table presents regression of profitability on firm characteristics for public and private firms estimated separately for UK between 2003 and 2012. Columns 

(3) and (6) provide the Chi-square test statistics for Chow test of difference in coefficients for unmatched and matched samples, respectively. The data for 

publicly traded and private firms comes from Bureau van Dijk (BvD)’s ORBIS database. Dependent variable is ROA, measured as EBIT over book value of 

assets. Public is a dummy variable that takes the value of 1 if a firm is publicly traded and zero otherwise. See Appendix A1 for the definition of independent 

variables. The t-statistics reported in parentheses are based on standard errors robust to clustering at the firm level. Industry and year dummies are included in all 

regressions. ***, **, * represent significance at 1%, 5% and 10% levels, respectively. All continuous variables are winsorized at 2.5% at each tail to reduce the 

impact of outliers (except leverage, which is winsorized to be between 0 and 1). Monetary values are converted into 2012 constant pounds using the British CPI.  

 

 Raw Sample  Matched Sample 

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

 ROA EBIT 

Public firm 

sample 

ROA EBIT 

Private firm 

sample 

Chow Test: Chi-

Square statistic of (1) 

and (2) 

 ROA EBIT 

Public firm  

sample 

ROA EBIT 

Private firm 

sample 

Chow Test: Chi-

Square statistic of 

(4) and (5) 

Ln(Total assets) 0.025*** -0.002*** 122.05***  0.026*** -0.005*** 95.08*** 
 (9.66) (-2.93)   (9.63) (-2.76)  
Ln(Asset turnover) 0.012*** 0.007*** 13.82***  0.014*** 0.008*** 10.17*** 
 (3.72) (18.93)   (4.55) (5.88)  
Market share -2.249*** 14.799*** 99.81***  -6.839*** 3.621*** 36.40*** 
 (-2.78) (4.76)   (-4.93) (2.74)  
Sales growth 0.057*** 0.082*** 28.13***  0.056*** 0.045*** 0.54 
 (7.26) (54.53)   (7.19) (4.52)  
Ln(Firm age) 0.007** -0.009*** 22.83***  0.005 -0.004 3.76* 
 (1.96) (-11.75)   (1.36) (-1.37)  
Firm risk -0.138*** -0.021*** 45.13***  -0.136*** -0.046*** 11.19*** 
 (-7.96) (-6.29)   (-8.12) (-3.51)  
Leverage -0.084*** -0.093*** 3.38*  -0.073*** -0.076*** 1.89 
 (-3.20) (-43.23)   (-2.77) (-7.64)  
Ln(Unit employee cost) -0.019*** -0.003** 3.52*  -0.021*** -0.000 5.02** 
 (-3.04) (-2.25)   (-2.96) (-0.01)  
Ln(Number of branches) -0.004 -0.002** 0.01  -0.003 -0.002 0.17 
 (-1.37) (-2.57)   (-1.10) (-1.12)  
Constant -0.134*** 0.104*** 7.20***  -0.142*** 0.111*** 21.00*** 
 (-4.22) (17.33)   (-4.19) (4.80)  
N 4573 105517   4436 3118  
adj. R

2
 0.222 0.124   0.226 0.124  
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APPENDIX H 

VARIABLE DEFINITIONS FOR CHAPTER 3 

 

Gross investment [Total fixed assets (t) – Total fixed assets (t-1)]/(Total assets(t-1)) 

Public Public is a dummy variable that takes a value of one if a firm 

is publicly traded and zero otherwise 
Total assets Book value of total assets in millions of constant 2012 U.S. dollars 

(adjusted by CPI) 

Sales Total operating revenues (Net sales + other operating revenues+ 

stock variations) in millions of constant 2012 U.S. dollars (adjusted 

by CPI).  The figures do not include VAT. Local differences may 

occur regarding excises taxes and similar obligatory payments for 

specific markets in the tobacco and alcoholic beverage industries.  

Total fixed assets Total amount (after depreciation) of non-current assets (Intangible 

assets + tangible assets + other fixed assets) scaled by total assets 

Intangible fixed assets All intangible assets such as formation expenses, research expenses, 

goodwill, development expenses, and all other expenses with a long 

term effect scaled by total assets 

Tangible fixed assets 

All tangible assets such as buildings, machinery, etc. scaled by total 

assets 

Cash  
The amount of cash and equivalents at the bank and on hand in the 

company 

Cash flow Operating cash flows  

Leverage Long-term debt (Long term financial debts (e.g. to credit institutions 

(loans and credits), bonds)  + Loans (Short term financial debts (e.g. 

to credit institutions + part of long-term financial debts payable 

within the year, bonds, etc.)) 

ROA Net profit scaled by total assets  

R&D 
Total amount of expenses on research and development activities 

scaled by total assets  

Dividend 
a dummy variable which is one for dividend-paying firms and  

zero for non-payers 

Firm Risk Standard deviation of sales in the past 5 years divided by mean of 

sales in the past 5 years. At least 3 years of data is required for each 

firm to calculate this ratio.  

Earnings volatility Average firm-level standard deviation of operating revenue 

CF volatility Average firm-level standard deviation of operating cash flows 

Sales growth 
[Operating revenue (t) – Operating revenue (t-1)] / Operating 

revenue (t-1) 

Employee growth 
[Number of employees (t) -  Number of employees  (t-1)] / Number 

of employees (t-1) 

Number of employees Number of employees in the firm 

Firm age Years since the firm was founded 
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LTO An index variable of investment horizon, ranging from 0 to 100, 

with higher values representing a higher propensity to invest, 

obtained from Hofstede, Hofstede and Minkov, 2010). In societies 

with pragmatic (or long-term) orientation, most people demonstrate 

a strong propensity to save and invest, thriftiness, and perseverance 

in achieving results. The index is normalized so that the maximum 

value is 1.  

UAI An index variable of uncertainty avoidance, ranging from 0 to 112, 

with higher values representing more tolerance for uncertainty and 

ambiguity, obtained from Hofstede, Hofstede and Minkov, 2010).  

The uncertainty avoidance dimension expresses the degree to which 

the members of a society feel uncomfortable with uncertainty and 

ambiguity. The fundamental issue here is how a society deals with 

the fact that the future can never be known: should we try to control 

the future or just let it happen? Countries exhibiting a strong UAI 

maintain rigid codes of belief and behavior and are intolerant of 

unorthodox behavior and ideas. Weak UAI societies maintain a 

more relaxed attitude in which practice counts more than principles. 

The index is normalized so that the maximum value is 1. 

IDV An index variable, ranging from 0 to 91, with higher values 

representing a higher degree of individualism, obtained from 

Hofstede, Hofstede and Minkov, 2010). The high side of this 

dimension, called individualism, can be defined as a preference for a 

loosely-knit social framework in which individuals are expected to 

take care of only themselves and their immediate families. Its 

opposite, collectivism, represents a preference for a tightly-knit 

framework in society in which individuals can expect their relatives 

or members of a particular in-group to look after them in exchange 

for unquestioning loyalty. A society’s position on this dimension is 

reflected in whether people’s self-image is defined in terms of “I” or 

“we.” The index is normalized so that the maximum value is 1. 

FO SB An index variable of Future Orientation (should be) from Global 

Leadership and Organizational Behavior Effectiveness (GLOBE) 

Project (House et al. (2004)), with higher values indicating higher 

propensity to save and invest now for the future. Index reflects 

values or strongly held beliefs of how the culture should be. The 

index is normalized so that the maximum value is 1. 

UA SB An index variable of Uncertainty (should be) from Global 

Leadership and Organizational Behavior Effectiveness (GLOBE) 

Project (House et al. (2004)), measuring  the degree to which 

organizational and societal institutional practices encourage and 

reward collective distribution of resources and collective action 

CI SB An Index variable of Institutional Collectivism from Global 

Leadership and Organizational Behavior Effectiveness (GLOBE) 

Project (House et al. (2004)), measuring the degree to which 

organizational and societal institutional practices encourage and 

reward collective distribution of resources and collective action.  

Index reflects values or strongly held beliefs of how the culture 

should be. The index is normalized so that the maximum value is 1. 
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Mktcap/GDP Market capitalization of listed companies over Gross Domestic 

Product (GDP) obtained from the World Bank 

S&P Country Score A proxy for country risk, measured as the S&P sovereign bond risk 

ratings, obtained from the March 31, 2013 issue of the S&P’s 

“RatingsDirect” sovereign rating report. Its highest rating is AAA 

(numerical score of 1) and the lowest rating is CC (numerical score 

of 20). If the credit rating of a country is changed multiple times in 

any given year (for example, the credit rating for Greece was 

changed five times during 2011: BB+/BB-/B/CCC/CC), then we use 

the average numerical score for the country during the year. 

Extent of disclosure An investor protection index, indicating the rules on the approval 

and disclosure of related-party transactions, obtained from the 

World Bank. It ranges from 0 to 10, with higher values indicating 

greater disclosure (Djankov et al., 2008) 
Extent of director 

liability 

An investor protection index, reflecting the liability of the company 

director and executives in self-dealing, obtained from the World 

Bank. It ranges from 0 to 10, with higher values indicating greater 

liability of directors. (Djankov et al., 2008) 

Ease of shareholder suits An investor protection index, measuring the shareholders’ ability to 

access corporate information before and during litigation, obtained 

from the World Bank. It ranges from 0 to 10, with higher values 

indicating rater powers of shareholders to challenge a transaction 

(Djankov et al., 2008) 

Overall transparency and 

litigation index 

An average of three sub-indexes: the extent of disclosure, the extent 

of director liability and the ease of shareholder suits indexes  

Tax change Change in corporate income taxes from time t-1 to t.  Corporate tax 

rates were obtained from various issues of KPMG’s “Corporate and 

Indirect Tax Rate Survey”.  

FTR FTR is a dummy variable, which takes the value of one for 

countries where the main language spoken has a future tense 

marker, and zero otherwise. Data is obtained from Chen 

(2003) 
High income A dummy variable which is one for countries with a gross 

national per capita income greater than $12,615 in 2012 

constant dollars, and zero otherwise 
Crisis A dummy variable, which takes the value of 1 for 2008, 2009, 

and 2010, and zero otherwise. 
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APPENDIX I 

GROSS INVESTMENT AND FIRM AGE: PROPENSITY SCORE 

MATCHED SAMPLE 

 

This figure presents the relationship between average gross investment and firm age 

(years since founding) between public and private firms for a propensity score-matched 

sample between 2003 and 2012, from Bureau Van Dijk’s ORBIS database. We match 

public and private firms based on propensity scores, predicted from a probit model, 

where the dependent variable is a Public dummy and independent variables are Ln(Total 

Assets), Sales growth, and industry dummies.  
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APPENDIX J 

 

S&P COUNTRY RATINGS FOR CHAPTER 3 

 

Data are taken from the March 31, 2013 issue of S&P’s “RatingsDirect” sovereign rating report. The highest rating is AAA (numerical score of 1) 

and the lowest rating is CC (numerical score of 20). SD means selective default and is not assigned a numerical score. S&P does not assign a rating 

for the Republic of Moldova, which is indicated with N/A. Letter grades are converted into a numerical scale for regressions (highest value is 

normalized to be 1). If the credit rating of a country is updated multiple times in any given year, then we use the average score in regressions. For 

example, the credit rating for Greece was updated 5 times during 2011 (BB+/BB-/B/CCC/CC with a numerical score of 15.4=(11+13+15+18+20)/5) 

 
  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Argentina SD SD B- 

B-

/B/B+ B+ B+/B/B- B- B-/B B B/B- 

Australia AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Austria AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA/AA+ 

Belgium AA+ AA+ AA+ AA+ AA+ AA+ AA+ AA+ AA+/AA AA 

Bosnia and 

Herz. 

     

B+ B+ B+ B+/B B 

Brazil B+ B+/BB- BB- BB-/BB BB/BB+ BB+/BBB- BBB- BBB- BBB-/BBB BBB 

Bulgaria BB/BB+ 

BB+/BBB

- BBB-/BBB 

BBB/B

BB+ BBB+ BBB+/BBB BBB BBB BBB BBB 

Canada AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Chile A- A-/A A A A/A+ A+ A+ A+ A+ A+/AA- 

China BBB 

BBB/BBB

+ BBB+/A- A-/A A A/A+ A+ A+/AA- AA- AA- 

Colombia BB BB BB BB BB/BB+ BB+ BB+ BB+ BB+/BBB- BBB- 

Costa Rica BB BB BB BB BB BB BB BB BB BB 

Croatia BBB- BBB- BBB BBB BBB BBB BBB 

BBB/BBB

- BBB- BBB-/BB+ 

Cyprus A A A A A A/A+ A+ A+/A 

A/A-

/BBB+/BBB 

BBB/BB+/BB/B

/CCC+ 

Czech 

Republic A- A- A- A- A-/A A A A A/AA- AA- 

Denmark AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Ecuador CCC+ CCC+ CCC+/B- CCC+ 

CCC+/CC

C/B- B-/CCC-/SD 

CCC-

/CCC+ CCC+/B- B- B-/B 
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  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Egypt BB+ BB+ BB+ BB+ BB+ BB+ BB+ BB+ BB+/BB/BB-/B+ B+/B/B- 

Estonia A- A-/A A A A A A/A- A-/A A/AA- AA- 

Finland AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

France AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA/AA+ 

Germany AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Greece A/A+ A+/A A A A A A-/BBB+ 

BBB+/BB

+ 

BB+/BB-

/B/CCC/CC CC/CCC/SD/B- 

Hong Kong A+ A+ A+/AA- 

AA-

/AA AA AA AA AA/AAA AAA AAA 

Hungary A- A- A- 

A-

/BBB+ BBB+ BBB+/BBB BBB/BBB- BBB- BBB-/BB+ BB+/BB 

Iceland A+ A+ A+/AA- AA-/A+ A+ 

A+/A+/A-

/BBB/BBB- BBB- BBB- BBB- BBB- 

India BB BB BB/BB+ BB+ 

BB+/BBB

- BBB- BBB- BBB- BBB- BBB- 

Indonesia 

CCC+/B-

/B B/B+ B+ B+/BB- BB- BB- BB- BB-/BB BB/BB+ BB+ 

Ireland AAA AAA AAA AAA AAA AAA 

AAA/AA+/

AA 

AA/AA-

/A A-/BBB+ BBB+ 

Israel A- A- A- A- A-/A A A A A/A+ A+ 

Italy AA AA/AA- AA- AA-/A+ A+ A+ A+ A+ A+/A A/BBB+ 

Jamaica B+/B B B B B B 

B/B-

/CCC+/CC

C CCC/B- B- B- 

Japan AA- AA- AA- AA- AA-/AA AA AA AA AA/AA- AA- 

Latvia BBB+ BBB+/A- A- A- A-/BBB+ 

BBB+/BBB/BB

B- 

BBB-

/BB+/BB BB/BB+ BB+ BB+/BBB-/BBB 

Lithuania 

BBB/BBB

+ BBB+/A- A-/A A A A/A-/BBB+ BBB+/BBB BBB BBB BBB 

Luxembourg AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Macedonia  

 

BB BB/BB+ BB+ BB+ BB+ BB+/BB BB BB BB 

Malaysia BBB+/A- A- A- A- A- A- A- A- A- A- 

Malta A A A A A A A A A A/A- 

Mexico BBB- BBB- BBB-/BBB BBB BBB BBB BBB BBB BBB BBB 

Montenegro 

 

BB BB BB BB/BB+ BB+ BB+ BB+/BB BB BB/BB- 

Morocco BB BB BB/BB+ BB+ BB+ BB+ BB+ 

BB+/BBB

- BBB- BBB- 
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  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Netherlands AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

New Zealand AA+ AA+ AA+ AA+ AA+ AA+ AA+ AA+ AA+/AA AA 

Norway AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Pakistan B B/B+ B+ B+ B+ 

B+/B/CCC+/C

CC CCC+/B- B- B- B- 

Panama BB BB BB BB BB BB/BB+ BB+ 

BB+/BBB

- BBB- BBB-BBB 

Peru BB- BB-/BB BB 

BB/BB

+ BB+ BB+/BBB- BBB- BBB- BBB-/BBB BBB 

Philippines BB+/BB BB BB/BB- BB- BB- BB- BB- BB-/BB BB BB/BB+ 

Poland BBB+ BBB+ BBB+ BBB+ BBB+/A- A- A- A- A- A- 

Portugal AA AA AA/AA- AA- AA- AA- AA-/A+ A+/A- A-/BBB/BBB- BBB-/BB 

Rep. of 

Korea A- A- A-/A A A A A A A A/A+ 

Rep. of 

Moldova N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Romania 

B+/BB-

/BB BB/BB+ BB/BBB- BBB- BBB- BBB-/BB+ BB+ BB+ BB+ BB+ 

Russian 

Federation BB BB/BB+ 

BB+/BBB-

/BBB 

BBB/B

BB+ BBB+ BBB+/BBB BBB BBB BBB BBB 

Serbia 

 

B+ B+/BB- BB- BB- BB- BB- BB- BB-/BB BB/BB- 

Singapore AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Slovakia BBB 

BBB/BBB

+/A- A-/A A A A/A+ A+ A+ A+ A+/A 

Slovenia A/A+ A+/AA- AA- 

AA-

/AA AA AA AA AA AA/AA- AA-/A+/A 

South Africa 

BBB-

/BBB BBB 

BBB/BBB

+ BBB+ BBB+ BBB+ BBB+ BBB+ BBB+ BBB+/BBB 

Spain AA+ 

AA+/AA

A AAA AAA AAA AAA AAA/AA+ AA+/AA AA/AA- 

AA-

/A/BBB+/BBB- 

Sweden AA+ 

AA+/AA

A AAA AAA AAA AAA AAA AAA AAA AAA 

Switzerland AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

Taiwan AA- AA- AA- AA- AA- AA- AA- AA- AA- AA- 

Thailand 

BBB-

/BBB 

BBB/BBB

+ BBB+ BBB+ BBB+ BBB+ BBB+ BBB+ BBB+ BBB+ 
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  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Trinidad and 

Tobago 

BBB-

/BBB 

BBB/BBB

+ BBB+/A- A- A- A-/A A A A A 

Turkey B-/B/B+ B+/BB- BB- BB- BB- BB- BB- BB-/BB BB BB 

Ukraine B B/B+ B+/BB- BB- BB- BB-/B+/B B/CCC+ 

CCC+/B-

/B/B+ B+ B+/B 

United 

Kingdom AAA AAA AAA AAA AAA AAA AAA AAA AAA AAA 

United States AAA AAA AAA AAA AAA AAA AAA AAA AAA/AA+ AA+ 

Uruguay 

B-

/CCC/CC/

B- B-/B B B/B+ B+ B+/BB- BB- BB-/BB BB/BB+ BB+/BBB- 

Venezuela CCC+/B- B-/B SD/B/B+ B+/BB- BB- BB- BB- BB- BB-/B+ B+ 

Vietnam BB- BB- BB- BB-/BB BB BB BB BB/BB- BB- BB- 
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APPENDIX K 

 

SUMMARY STATISTICS FOR COUNTRY LEVEL VARIABLES 

FOR CHAPTER 3 
 

 

 

This table presents average values for country-level variables. See Appendix A1 for the definition of variables.  

  LTO UAI IDV FO SB UA SB CI SB FTR 

Disclosure 

index 

Director 

liability 

index 

Ease of 

shareholder 

suits index 

Overall 

transparency 

and litigation 

index 

Mktcap/ 

GDP 

Argentina 20 86 46 5.8 4.7 5.3 1 7 2 6 5.0 23.2% 

Australia 21 51 90 5.2 4.0 4.4 1 8 2 7 5.7 115.6% 

Austria 60 70 55 5.1 3.7 4.7 1 5 5 5 5.0 29.5% 

Belgium 82 94 75 . . . 1 8 6 7 7.0 63.3% 

Bosnia and H. 70 . . . . . 1 3 6 5 4.7 . 

Brazil 44 76 38 5.7 5.0 5.6 1 5 8 3 5.3 64.0% 

Bulgaria 69 85 30 . . . 1 10 2 6 6.0 20.3% 

Canada 36 48 80 5.4 3.8 4.2 1 8 9 9 8.7 118.7% 

Chile 31 86 23 . . . 1 7 6 5 6.1 115.9% 

China 87 30 20 4.7 5.3 4.6 0 10 1 4 4.9 95.1% 

Colombia 13 80 13 5.7 5.0 5.4 1 9 5 8 7.2 53.9% 

Costa Rica . 86 15 5.2 4.6 5.2 1 2 5 2 3.0 5.4% 

Croatia 58 80 33 . . . 1 1 5 4 3.3 45.0% 

Cyprus . . . . . . 1 4 4 7 5.1 40.0% 

Czech Republic 70 74 58 . . . 1 2 5 8 5.0 25.7% 

Denmark 35 23 74 4.3 3.8 4.2 1 7 5 7 6.3 60.8% 

Ecuador . 67 8 5.9 5.2 5.4 1 1 5 6 4.0 7.5% 

Egypt 7 . . 5.8 5.4 4.9 1 4 3 3 3.5 54.6% 

Estonia 82 60 60 . . . 0 8 3 6 5.7 20.7% 

Finland 38 59 63 5.1 3.9 4.1 0 6 4 7 5.7 80.9% 

France 63 86 71 5.0 4.3 4.9 1 10 1 5 5.3 77.7% 
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  LTO UAI IDV FO SB UA SB CI SB FTR 

Disclosure 

index 

Director 

liability 

index 

Ease of 

shareholder 

suits index 

Overall 

transparency 

and litigation 

index 

Mktcap/ 

GDP 

Germany 83 65 67 5.0 3.6 4.8 1 5 5 5 5.0 43.8% 

Greece 45 112 35 5.2 5.1 5.4 1 1 3 5 3.1 43.0% 

Hong Kong 61 29 25 5.5 4.6 4.4 0 9 8 10 8.9 442.7% 

Hungary 58 82 80 5.7 4.7 4.5 1 2 4 7 4.3 23.3% 

Iceland 28 . . . . . 1 5 5 6 5.3 63.9% 

India 51 40 48 5.6 4.7 4.7 1 7 4 7 6.0 82.0% 

Indonesia 62 48 14 5.7 5.2 5.2 0 9 5 3 5.8 37.3% 

Ireland 24 35 70 5.2 4.0 4.6 1 10 6 9 8.3 44.0% 

Israel 38 81 54 5.3 4.4 4.3 1 7 9 9 8.3 90.7% 

Italy 61 75 76 5.9 4.5 5.1 1 7 4 7 6.0 32.0% 

Jamaica . 13 39 . . . 1 4 8 4 5.3 76.9% 

Japan 88 92 46 5.3 4.3 4.0 0 7 6 8 7.0 78.4% 

Latvia 69 63 70 . . . 1 5 4 8 5.7 7.6% 

Lithuania 82 65 60 . . . 1 5 4 6 5.1 18.4% 

Luxembourg 64 70 60 . . . 1 6 4 3 4.3 176.1% 

Macedonia 62 . . . . . 1 7 6 3 5.3 11.3% 

Malaysia 41 36 26 5.9 4.9 4.9 0 10 9 7 8.7 134.9% 

Malta 47 96 59 . . . 1 3 6 8 5.7 45.1% 

Mexico 24 82 30 5.9 5.3 4.9 1 7 4 4 5.1 33.7% 

Montenegro 75 . . . . . 1 5 8 6 6.3 78.4% 

Morocco 14 68 46 5.9 5.3 5.0 1 5 2 1 2.9 64.4% 

Netherlands 67 53 80 5.1 3.2 4.6 1 3 4 6 4.3 84.2% 

New Zealand 33 49 79 5.5 4.1 4.2 1 10 9 10 9.7 42.6% 

Norway 35 50 69 . . . 1 7 6 7 6.7 57.3% 

Pakistan 50 70 14 . . . 1 6 6 7 6.3 25.2% 

Panama . 86 11 . . . 1 3 4 8 5.0 31.7% 

Peru 25 87 16 . . . 1 8 5 5 5.9 52.6% 

Philippines 27 44 32 5.9 5.1 4.8 1 2 3 8 4.3 54.7% 

Poland 38 93 60 5.2 4.7 4.2 1 7 2 9 5.9 32.6% 

Portugal 28 104 27 5.4 4.4 5.3 1 6 5 7 6.0 38.1% 

Rep. of Korea 100 85 18 5.7 4.7 3.9 1 7 2 7 5.3 87.8% 

Rep. of Moldova 71 . . . . . 1 7 1 6 4.7 . 
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  LTO UAI IDV FO SB UA SB CI SB FTR 

Disclosure 

index 

Director 

liability 

index 

Ease of 

shareholder 

suits index 

Overall 

transparency 

and litigation 

index 

Mktcap/ 

GDP 

Romania 52 90 30 . . . 1 9 5 4 5.9 16.4% 

Russia 81 95 39 5.5 5.1 3.9 1 6 2 6 4.7 61.4% 

Serbia 52 92 25 . . . 1 7 6 3 5.3 27.4% 

Singapore 72 8 20 5.5 4.2 4.6 0 10 9 9 9.3 182.9% 

Slovakia 77 51 52 . . . 1 3 4 7 4.7 6.1% 

Slovenia 49 88 27 5.4 5.0 4.4 1 3 8 8 6.4 28.1% 

South Africa 34 . . 5.4 4.7 4.3 1 8 8 8 8.0 208.6% 

Spain 48 86 51 5.6 4.8 5.2 1 5 6 4 5.0 87.6% 

Sweden 53 29 71 4.9 3.6 3.9 1 5 4 7 5.4 105.7% 

Switzerland 74 58 68 . . . 1 0 5 4 3.0 217.2% 

Taiwan 93 69 17 5.2 5.3 5.2 0 7 4 5 5.3 . 

Thailand 32 64 20 6.2 5.6 5.1 1 10 4 6 6.7 72.4% 

Trinidad and Tobago 13 55 16 . . . 1 4 9 7 6.7 69.0% 

Turkey 46 85 37 5.8 4.7 5.3 1 9 4 4 5.5 33.2% 

Ukraine 86 . . . . . 1 3 2 6 3.7 26.0% 

United Kingdom 51 35 89 5.1 4.1 4.3 1 10 7 7 8.0 124.2% 

United States 26 46 91 5.3 4.0 4.2 1 7 9 9 8.3 114.5% 

Uruguay 26 100 36 . . . 1 3 4 8 5.0 0.5% 

Venezuela 16 76 12 5.8 5.3 5.4 1 3 2 2 2.3 2.6% 

Vietnam 57 30 20 . . . 1 6 0 2 2.6 16.5% 

Total 64.4 69.3 55.2 5.3 4.5 4.6 0.8 7.2 4.4 6.3 6.0 73% 
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APPENDIX L 

CORPORATE INCOME TAX CHANGE BY COUNTRY AND YEAR 

 

This table presents corporate income tax changes for countries in our sample during 

2003-2012. There are 169 country-year observations with a corporate tax change, of 

which 141 are tax cuts and 28 are tax increases. Average tax change is a reduction in 

corporate taxes of 6.99%. 

 

Country Year Tax change 

 

Country Year Tax change 

Austria 2005 -26.47% 

 

Germany 2010 -0.10% 

Belgium 2003 -15.38% 

 

Germany 2011 -0.14% 

Bulgaria 2007 -33.33% 

 

Germany 2012 0.37% 

Canada 2003 -5.18% 

 

Greece 2005 -8.57% 

Canada 2004 -1.37% 

 

Greece 2006 -9.38% 

Canada 2008 -7.20% 

 

Greece 2007 -13.79% 

Canada 2009 -1.49% 

 

Greece 2010 -4.00% 

Canada 2010 -6.06% 

 

Greece 2011 -16.67% 

Canada 2011 -9.68% 

 

Hong Kong 2004 9.38% 

Canada 2012 -7.14% 

 

Hong Kong 2008 -5.71% 

Chile 2003 3.13% 

 

Hungary 2003 -11.11% 

Chile 2004 3.03% 

 

Hungary 2010 18.75% 

Chile 2011 17.65% 

 

Iceland 2008 -16.67% 

Chile 2012 -7.50% 

 

Iceland 2010 20.00% 

China 2008 -24.24% 

 

Iceland 2011 11.11% 

Colombia 2007 -2.86% 

 

India 2003 2.94% 

Colombia 2008 -2.94% 

 

India 2004 -2.38% 

Costa Rica 2003 20.00% 

 

India 2005 2.00% 

Costa Rica 2004 -16.67% 

 

India 2006 -8.01% 

Cyprus 2003 -46.43% 

 

India 2007 0.98% 

Cyprus 2005 -33.33% 

 

India 2011 -4.56% 

Czech Republic 2004 -9.68% 

 

India 2012 0.03% 

Czech Republic 2005 -7.14% 

 

Indonesia 2003 -23.08% 

Czech Republic 2006 -7.69% 

 

Indonesia 2009 -6.67% 

Czech Republic 2008 -12.50% 

 

Indonesia 2010 -10.71% 

Czech Republic 2009 -4.76% 

 

Ireland 2003 -21.88% 

Czech Republic 2010 -5.00% 

 

Israel 2005 -5.56% 

Denmark 2005 -6.67% 

 

Israel 2006 -8.82% 

Denmark 2007 -10.71% 

 

Israel 2007 -6.45% 

Ecuador 2011 -4.00% 

 

Israel 2008 -6.90% 

Ecuador 2012 -4.17% 

 

Israel 2009 -3.70% 

Egypt 2012 25.00% 

 

Israel 2010 -3.85% 

Estonia 2006 -4.17% 

 

Israel 2011 -4.00% 

Estonia 2007 -4.35% 

 

Israel 2012 4.17% 

Estonia 2008 -4.55% 

 

Italy 2003 -4.97% 

Finland 2005 -10.34% 

 

Italy 2004 -2.61% 
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Country Year Tax change 

 

Country Year Tax change 

Finland 2012 -5.77% 

 

Italy 2008 -15.70% 

France 2005 -1.46% 

 

Japan 2005 -3.12% 

France 2006 -1.48% 

 

Japan 2012 -6.59% 

Germany 2003 3.18% 

 

Latvia 2003 -13.64% 

Germany 2004 -3.26% 

 

Latvia 2004 -21.05% 

Germany 2005 0.05% 

 

Lithuania 2009 33.33% 

Germany 2006 0.08% 

 

Lithuania 2010 -25.00% 

Germany 2007 0.05% 

 

Luxembourg 2006 -2.47% 

Germany 2008 -23.07% 

 

Luxembourg 2009 -3.51% 

Germany 2009 -0.24%   Luxembourg 2011 0.73% 

 

 


