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ABSTRACT: This paper examines how CEO pay is related to firm size and to firm per-
formance in Finland by using new individual-level compensation data in 1996-2002. We 
find robust evidence that CEO average compensation has increased substantially between 
1996 and 2002. For example, the ratio between CEO and industrial worker mean total 
compensation was 7 in 1996, peaked at 24 in 2000, and thereafter dropped to 13 in 2002. 
We argue that the change in CEO compensation, and especially in total compensation, is 
highly related to changes in stock market measures of firm performance. Our shareholder 
wealth measure suggests that the salary and bonus change in CEO wealth is €6.84 per 
€1,000 change in shareholder wealth. Respectively, the total compensation change is 
€21.85 per €1,000 change in shareholder wealth. We find no evidence on the contempora-
neous link between a change in CEO compensation and change in ROA% (Return on As-
sets). However, one-year lagged accounting and stock market based firm performance 
measures are associated with the change in CEO total compensation. In line with previous 
studies, our findings suggest that pay-for-firm size elasticity is close to 0.3. We also find 
interesting corporate governance findings. First, the share of foreign ownership is posi-
tively and statistically significantly associated with the level of compensation. Also, for-
eign ownership parameter estimates are about three times larger for total compensation 
than for salary and bonuses in most specifications. Second, ownership concentration, as 
measured by the voting share of a largest shareholder, is negatively related to the level of 
compensation, but only in the pooled model. Third, the size of the board is positively re-
lated to the level of compensation, especially to the level of base salary and bonus. 
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1.  Introduction 
 

After Enron Corp’s financial frauds and bankruptcy in December 2001, chief executive of-

ficer (CEO) remuneration has been a popular topic of public debate in a number of coun-

tries (e.g. The Economist, 1999; 2000; Krugman, 2002; and Samuelson, 2003). Enron 

Corp’s scandal was not a unique incidence, and afterwards we have witnessed, for exam-

ple, the accounting and compensation scandals of Arthur Andersen, AOL Time Warner, 

Dynegy, Merck, Qwest, Tyco, WorldCom and Xerox in the U.S., Parmalat in Italy, Dutch-

based Royal Ahold, and Swedish Scandia. Shareholders of these firms have lost billions of 

dollars, and the scandals are said to be related to an increased use of equity-based incentive 

components in CEO compensation, such as stock options.  

With the increased use of stock options in CEO compensation packages, CEO av-

erage compensation has increased substantially, especially in the U.S. For example, the 

CEO average pay at the largest companies in the U.S. was 40 times that of the average 

worker a generation ago, but in 1999 it was 475 as much. In 2002, the pay of top American 

CEOs was still over 400 times average earnings, but in 2004 the figure is estimated to have 

fallen close to 160 (The Economist, 2005). On the contrary, the estimated ratios are 

considerably smaller in Europe, ranking from 11 in the Switzerland to 24 in the U.K. times 

that of average employees in 1999 (The Economist, 2000). 

The differing interests between shareholders and top executives is not a recent notion 

in economics. In fact, already Adam Smith (1776) suggests: … “What are the common 

wages of labour depends everywhere upon the contract usually made between those two par-

ties, whose interests are not the same. The workmen desire to get as much, the masters to 

give as little as possible “ … “The directors of [joint stock] companies, however, being the 

managers of other people’s money than of their own, it cannot be expected that they should 
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watch over it with the same anxious vigilance [as owners]... Negligence and profusion, 

therefore, must prevail, more or less, in the management of the affairs of such a company”. 

Later Berle and Means (1932) propose that the separation of ownership and control in a 

modern corporation may introduce a principal-agent problem due to asymmetric information 

between shareholders and executives.1 Although it is unjustified to categorise executives’ 

behaviour as a group, asymmetric information may encourage opportunistic and ineffective 

behaviour, which in turn may lead to decreases in shareholder value.2 Thus, executives’ 

compensation packages may be revised so that managers have monetary incentives to exert 

more effort and take actions that are mutually beneficial to both them and shareholders.  

This study examines CEO compensation in Finland over the period 1996-2002. By 

providing new evidence from a very different institutional context than the U.S. and the U.K., 

we hope to increase our understanding of CEO compensation practices across different coun-

tries. In particular, we follow previous empirical studies in the literature by exploring CEO 

pay-for-firm size elasticity and CEO pay-for-firm performance sensitivity. We estimate sev-

eral empirical specifications where we control for industry of the firm, CEO age, the size of 

the board, the voting share of the largest shareholder and the share of foreign ownership, 

since all these variables may affect the level and the changes of CEO compensation. 

Unlike in the U.S., where publicly listed firms are required to disclose detailed in-

formation on the top five executives’ compensation, Finnish listed firms typically dis-

closed only aggregated total compensation of the CEO and the board of directors in 1996-

2002. To avoid measurement error biases associated with aggregated data, we utilise new, 

hand-collected individual-level CEO compensation data obtained from Finnish tax authori-

ties’ registers. In this annual compensation data pay is divided into different categories al-

lowing us to separate CEO compensation from different origins. Our data also contain a 
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variable that includes executives’ revenues from exercised stock options during a given 

year.  

The key finding is that CEO average compensation has increased substantially be-

tween 1996 and 2002. For example, the ratio between CEO and industrial worker average 

total compensation was 7 in 1996, peaked at 24 in 2000, and thereafter dropped to 13 in 

2002. In real terms the mean salary and bonus of CEOs was €166,000 (median €147,000) 

in 1996, whereas it was €280,000 in 2002 (median €208,000). The percentage increase 

from 1996 to 2002 is 69% (median 41%). Respectively, CEO mean total compensation in-

creased from €180,000 to €357,000 (98%), whereas median total compensation increased 

from €155,000 to €233,000 (50%). This development is related to the stock market boom 

and bust in the Helsinki Stock Exchange, since changes in CEO compensation, and espe-

cially in total compensation, are highly related to changes in stock market-based measures 

of firm performance. Our shareholder wealth measure, close to that of Jensen and Murphy 

(1990), suggests that the salary and bonus change in CEO wealth is €6.84 per €1,000 

change in shareholder wealth. Respectively, the total compensation change is €21.85 per 

€1,000 change in shareholder wealth, being likely upward biased due to a few large stock 

option exercises. Moreover, the estimated “semi-elasticity” of CEO salary and bonus with 

respect to stock returns is 0.09, and 0.28 for total compensation. We did not find statistical 

evidence on a contemporaneous association between the change in CEO compensation and 

change in ROA% (Return on Assets), an accounting-based measure of firm performance. 

However, changes in one-year lagged performance measures, both accounting and stock 

market-based, can be associated with the change in CEO total compensation.  

Another key finding is that the pay level of CEOs is related to firm size: pay-for-

firm size elasticity does not deviate substantially from 0.3, after controlling for CEO age, 

industry of the firm, ROA% and three corporate governance indicators, namely the size of 
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the board, the voting share of the largest shareholder, and the share of foreign ownership.3 

Also interestingly, from a corporate governance perspective, the CEO pay level is posi-

tively related to foreign ownership and the size of the board, but negatively to a dominant 

shareholder’s ownership.  

The paper is organised as follows. Section 2 briefly describes the principles of cor-

porate governance mechanisms in a publicly listed firm. It also summaries major institu-

tional and corporate governance changes in Finland in the 1990s. Section 3 summarises the 

relevant previous literature. In section 4 we describe the data and present the empirical 

models. Section 5 presents the estimation results. Finally, section 6 concludes.  

 

 

2.  Corporate Governance Principles and Institutional Changes 
 
2.1 Corporate Governance Principles 
 

In a publicly listed firm the principles of corporate governance mechanisms can be factor-

ised into internal and external governance.4 From shareholders perspective, internal corpo-

rate governance can be associated with shareholders’ annual general meeting and the ac-

tive governance done by shareholders’ representatives, the board of directors. External 

corporate governance is strictly defined as an increasing threat of takeover (e.g. when a 

firm’s performance is inferior), but more broadly understood it may contain the actions of 

all outside stakeholders, competitors and regulators. Internal governance mechanisms may 

consider as primary factors to detect and to prevent corporate scandals, and if these mecha-

nisms fail, then external governance is likely to intervene in corporate control, at least in 

well-functioning stock markets.5  

As a solution to mitigate the principal-agent problem, shareholders’ may directly 

monitor executives’ behaviour. However, if ownership is highly dispersed, it is ineffective 
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for all shareholders separately to carry out monitoring and governance tasks. Besides inef-

fectiveness, a highly dispersed ownership exposes shareholders’ individual monitoring to 

free-rider problems. Obviously, shareholders can do much better, if select the board of di-

rectors to represent and to ensure their financial interests. Since a modern firm has a full 

legal capacity, the principal tasks of the board of the directors are illustrated in corporate 

law and regulations, and nowadays more often in corporate governance recommendations.6  

As a second potential solution to mitigate the principal-agent problem, shareholders 

may utilise incentive-based remuneration, such as accounting-based bonuses, restricted 

stocks and stock options, in order to link financial interests between shareholders and ex-

ecutives. The key difference between accounting-based bonuses and equity-based instru-

ments is that the value of a firm’s stock is determined outside of executives’ direct control 

if a stock market is well-functioning and efficient. On the contrary, a badly implemented 

accounting-based bonus plan may be adjusted by executives, at least to some extent. Also, 

accounting-based bonuses focus on a firm’s annual and past performance, whereas stocks 

and stock options reflect more a firm’s future growth potential. With a carefully imple-

mented and adopted equity-based incentive programs, executives' attention should be on 

selecting and implementing actions that increase the firm’s total value in the long-run.7 We 

also underline that corporate governance practices and executive compensation policy 

principles are closely related issues. Without coherent corporate governance practices 

within a firm, executives’ compensation packages may be implemented badly, potentially 

spurring a decrease in the shareholders’ wealth, e.g. via  corporate scandals.8  

 

2.2  Institutional Changes  
 

During the 1990s Finland experienced substantial institutional changes in corporate gov-

ernance, foreign ownership, industrial relations and globalisation of firms. The Finnish 
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corporate governance system in listed firms was very much bank-centred and resembled 

the German stakeholder system at the end of 1980s. During this time moderate accounting-

based bonuses, if any, were the only performance pay component in CEO compensation. 

Financial institutions owned around 25% of the value of shares in the Helsinki Stock Ex-

change. Bank loans were the most significant source of external funding for listed compa-

nies.9 On the other hand, at the end of the 1980s, the stock market was booming and the 

number of listed firms was at a record high. This, however, ended in the early 1990s, when 

Finland suffered the most severe depression in any OECD country since the Second World 

War. For example, during 1990-1993 unemployment soared close to 20% and GDP plum-

meted by 14%.10 This caused e.g. a significant change in the financial markets: the value of 

bank loans dropped significantly, as did share prices on the Helsinki Stock Exchange. Af-

ter the devaluation of the Finnish currency in 1991 and its floating in 1992, the stock mar-

ket and the economy started to recover, but bank lending continued to decline throughout 

the 1990s. Turnover on the Helsinki Stock Exchange grew dramatically during the 1990s 

(although this is partly because of the growth of Nokia) and the number of firms listed also 

increased significantly, especially in the late 1990s and 2000. Nowadays stock markets are 

much deeper, more informative and more transparent. At the same time, both monitoring 

of insider trading and legal punishments have become stricter. During the last 10-15 years 

Finland has shifted from a system of bank-based financial intermediation closer to a mar-

ket-based Anglo-American system. As a part of this institutional change publicly listed 

Finnish firms have extensively adopted stock option schemes in the 1990s.11  

Another important institutional change is the increase of foreign ownership in pub-

licly listed Finnish firms. The Finnish stock market was fully opened to foreign investors 

only in 1992, but today foreigners are the largest ownership group (although again this is 

largely because of Nokia). By 2000, foreign ownership had increased to 53%, while own-
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ership by domestic financial institutions had dropped at the same time from 20% to 4% 

(Hyytinen, Kuosa and Takalo, 2003). According to Barca and Becht (2001), an increase of 

foreign ownership has triggered changes in corporate governance in many European coun-

tries. This is the case also in Finland, where, according to Tainio and Lilja (2003), increase 

in foreign ownership has contributed to the transformation of Finnish business towards a 

more competitive and open culture, where shareholder value is given a high priority. 

Moreover, foreign owners may have also played a major role when the use of stock options 

increased during the 1990s.  

Third, turning to industrial relations, we observe both continuity and change. Tra-

ditionally, Finland has been seen as a highly egalitarian society, which from an industrial 

relations perspective is characterised by high labour taxes, an extensive public sector, and 

small wage dispersion. Consensual collective bargaining and centralised income agree-

ments have continued as the norm for decades. Since the late 1960s, the unionisation rate 

of the workforce has been around 70-80%, and collective agreements are typically binding 

also for non-union workers or workplaces. Wage increases consist of a collectively agreed 

element that is typically economy-wide. In addition, firms can adapt their internal wage 

structures according to their financial possibilities. Throughout the 1990s, profit-sharing 

and other forms of performance-related pay have become common compensation methods 

throughout the economy (Kauhanen and Piekkola, 2002). Forms of performance-related 

pay are not negotiated in collective bargaining rounds, but employers can decide on their 

use unilaterally. The widespread use of performance-related pay, as well as the popularity 

of stock options, represents a change in industrial relations. However, despite the increase 

of performance and equity-related compensation within companies, there has been only a 

moderate rise in wage dispersion in Finland12, especially by international standards.     
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Finally, when focusing on the globalisation of large Finnish firms during the 1980-

1990s, we observe dramatic change in the number of firms’ employees abroad. For exam-

ple, the share of ten major Finnish firms’ employees abroad was about 15% of personnel in 

1983, whereas in 2002 the share was over 60%. This huge increase reflects the fact that in 

the early 1980s Finnish firms mainly exported their products from Finland. However, 

gradually firms adopted more complex business practices abroad, such as their own pro-

duction units. The value of inward foreign direct investments increased in the end of 1990s 

due to active cross-border mergers and international acquisitions of Finnish firms.13 In 

sum, changes in globalisation of large Finnish firms indicate that their business environ-

ment is nowadays much larger and more complex than in the 1980s.     

 

 

3.  Previous Literature   
 

The previous empirical literature on CEO compensation is multidisciplinary. Various aca-

demics from economics, finance, accounting and management fields have contributed to 

the current state of the literature. The vast majority of this extensive research has emerged 

during the last 25 years, since before the 1980s only a handful of CEO compensation stud-

ies were published (e.g. including works by Roberts, 1956; Baumol, 1959; Lewellen and 

Huntsman, 1970; and Becker, 1975). Since then research has been conducted in economics 

(e.g. Jensen and Murphy, 1990; Rosen, 1990; Gregg, Machin and Szymanski, 1993; Con-

yon and Leech, 1994; Main, Bruce and Buck, 1996; Vittaniemi, 1997; Hall and Liebmann, 

1998; Murphy, 1999; Conyon and Murphy, 2000; Murphy, 2000; and Kato and Kubo, 

2005), in finance (e.g. Yermack, 1997), and in accounting and management (e.g. Finkel-
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stein and Boyd, 1998; Gomez-Mejia and Wiseman, 1997; and Randøy and Nielsen, 2002). 

We next survey the directly related studies.  

Lewellen and Huntsman (1970) analyse data on 50 U.S. firms at three-year inter-

vals from 1942 to 1963. They find strong evidence that top executives’ compensation is 

heavily dependent upon the generation of firm profits. Their results also indicate that firm 

accounting-based profits and stock market values are substantially more important in the 

determination of executive compensation than are firm sales.  

Jensen and Murphy (1990) use CEO compensation data on a sample of 1,295 U.S. 

firms from 1974 to 1986. They estimate pay-for-performance models in first-differences to 

study how change in CEO compensation is related to change in shareholders’ wealth. They 

find that CEO pay-for-performance sensitivity has been modest and it has fallen in real 

terms from the 1930s: “... on average, corporate America pays its most important leaders 

like bureaucrats. ... The total change in all CEO wealth is $3.25 per $1,000 change in 

shareholder wealth for the full sample, $1.85 for large firms, and $8.05 for small firms. 

The largest CEO performance incentives come from ownership of their firm’s stock.”   

Rosen (1990) surveys several independent empirical studies on CEO pay-for-firm 

performance. Based on the evidence from these studies, he concludes that the effect of 

stock returns on log compensation is in the range of 0.10-0.15.  

Gregg, Machin and Szymanski (1993) focus on the relationship between the wage 

of the highest paid director and firm performance with a U.K. data sample of 288 large 

listed firms from 1983 to 1991. They find evidence that, in terms of share returns over the 

whole period, the relationship between the top director’s pay and firm performance is very 

weak in the period. However, after splitting the data into two sub-periods, i.e. 1983-1988 

and 1989-1991 (recession period), they find a positive but small pay-for-performance rela-

tionship for the first sub-period, but not for the second. When focusing on the link between 
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the top director’s pay and firm size, they argue that growth in the top director’s pay is 

strongly correlated with the growth of firm size: a 50% increase in sales leads to a 10% in-

crease in the top director’s pay.           

Conyon and Leech (1994) examine the determinants of the top director’s salary and 

bonus with a sample of 294 large U.K. listed firms in 1983-86. They find a positive but 

very small pay elasticity with respect to firm performance. For the median director, a 10% 

increase in shareholder wealth corresponds to an increase in compensation of 375 pounds. 

Another key finding is that ownership control and concentration decrease the level of the 

top director’s pay, but these variables do not affect the growth of pay.  

Main, Bruce and Buck (1996) use U.K. panel data for 60 firms from 1981 to 1989. 

They find that because of stock options there is a statistically significant relationship be-

tween the wage of the highest paid executive and firm performance. For example, a 10% 

increase in shareholder wealth increases the top paid director’s compensation about 9%. 

The sensitivity of top executive compensation with respect to firm performance is greater 

than in the previous U.K. studies, since they have also taken into account information on 

stock options.  

Hall and Liebman (1998) use a 15-year panel of CEOs in the largest U.S. firms 

from 1980 to 1994. They argue that CEO compensation is highly responsive to firm per-

formance if the value changes of CEO stock and option holdings are taken into account in 

the empirical analysis. For example, the median elasticity of CEO compensation with re-

spect to firm market value is 3.9 for 1994, which is about 30 times larger than previous es-

timates that rely on salary and bonus changes alone. They also argue that CEO mean (me-

dian) compensation increased by 207% (146%) in real terms between 1980 and 1994. Per-

haps more importantly, virtually all of this increase is attributable to changes in the value 

of CEO holdings of stock and stock options. When using an analogous measure to that of 
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Jensen and Murphy (1990), in 1994 the total change in CEO wealth is $5.25 per $1,000 

change in shareholder wealth. Although this degree of sensitivity may appear modest, Hall 

and Liebman show that CEO wealth may change millions of dollars for a typical change in 

firm value.14 Thus, they conclude that CEO compensation is strongly related to the success 

of the companies they manage. 

A majority of the previous empirical CEO compensation studies have been con-

ducted either in the U.S. or in the U.K., mainly due to a better availability of data on CEO 

compensation.15 There has also been interest in CEO compensation research in other coun-

tries recently. For example, Randøy and Nielsen (2002) examine the relationship between 

firm performance, corporate governance and CEO compensation in Sweden and Norway in 

1998, by using data on 120 Norwegian and 104 Swedish publicly listed firms. The evi-

dence based on cross-sectional estimates indicates a statistically significant and positive re-

lationship between the size of the board and CEO compensation, foreign board member-

ship and CEO compensation, and firm market capitalisation and CEO compensation. On 

the contrary, they do not find evidence that CEO compensation is statistically related to 

firm performance.  

Kato and Kubo (2005) examine the link between CEO compensation and firm per-

formance in Japan by using new panel data from 1986 to 1995. They find evidence that 

CEO cash compensation is sensitive to firm performance, especially for accounting-based 

measures of firm performance. However, stock market-based measures of firm perform-

ance seem to be a less important factor in CEO compensation. One reason may be the fact 

that until 1997 executives’ stock options were banned in Japan, except at small venture 

capital companies.  

In Finland, Vittaniemi (1997) has studied the relationship between CEO compensa-

tion and firm performance previously. He uses panel data on 48 listed and 70 non-listed 
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firms in 1989-93 (5 years) and estimates separate models for listed and non-listed firms. As 

a firm performance measure he uses once lagged variables. He finds a significant pay-for-

performance relationship in listed firms, but in non-listed firms the relationship is less im-

portant. Contrary to Vittaniemi, we focus only on listed firms, since we pay special atten-

tion to stock option compensation, which can work properly only in situations where the 

value of shares can be assessed in the stock market.16 In addition, the time period in Vitta-

niemi’s study is very exceptional in the Finland’s economic history, since in 1990-93 

Finland suffered the most severe depression in any OECD country since the Second World 

War.  

When turning to the empirical research on the relationship between CEO compen-

sation and firm size, an interesting and a well-documented finding is the relative uniform-

ity of CEO pay-for-firm size elasticity estimates. For example, Baker, Jensen and Murphy 

(1988) report elasticities in the range of 0.25-0.35, when summarizing the U.S. Conference 

Board data on the link between CEO cash compensation and firm sales from 1973 to 1983. 

This finding is supported by Rosen (1990), who summarizes a variety of studies for differ-

ent time periods in the U.S. and the U.K. He finds some variation in CEO pay-for-firm size 

elasticities, but “...the relative uniformity of estimates across firms, industries, countries, 

and periods of time is notable and puzzling because the technology that sustains control 

and scale should vary across these disparate units of comparison. The estimated elastic-

ities for all companies are not significantly different from 0.3.” Recently Conyon and 

Murphy (2000) estimate CEO pay-for-firm size elasticities with the data on the U.K. and 

the U.S. firms in 1997. Their findings support “the near uniformity elasticity hypothesis 

β=0.3” for the U.S. (β=0.3), but not for the U.K. (β=0.2) firms.  

Although the previous empirical studies commonly report an almost uniform 0.3 

point estimate for CEO pay-for-firm size elasticity, the studies do not explain what might 
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be a possible reason behind this phenomenon. To the best of our knowledge, we are unfa-

miliar with any theoretical study that might explain why the point elasticity estimate is 

near 0.3 across different firms, industries, times and countries. The only explanation that 

we are familiar with is Davidson Consultants’ (1984) “Wage and Salary Administration in 

a Changing Economy”, as noted in Baker, Jensen and Murphy (1988). It interestingly de-

scribes how a consulting firm sets a CEO pay-for-firm size elasticity coefficient: “The gen-

eral rule is that as sales volume doubles, executive pay increases by one-third.” If David-

son Consultants’ “general rule” presents a common practice among compensation consult-

ants, it may explain surprising commonalities in elasticity point estimates across firms, in-

dustries, times and countries.  

 

 

4.  Data Description and Empirical Models   
 

4.1  Data Description 
 

We have combined several data sets for this study. First, CEO annual compensation data 

are hand-collected from the Finnish tax authorities’ registers. The data is not a random 

sample, but we have used all the feasible information on CEOs to construct as large an in-

dividual-level compensation data set as possible.17 Second, firm-level financial statement 

data are compiled from Balance Consulting, a Finnish consulting firm. Third, we use in-

formation on the firms’ foreign ownership and market values, based on the data from the 

Helsinki Stock Exchange. Fourth, the largest shareholder’s ownership and the size of the 

board data are hand-collected from the Pörssitieto-handbooks18 and the firms’ annual re-

ports. Fifth, the data on stock returns were kindly provided by the department of finance 

and accounting from the Helsinki School of Economics (originally from the Helsinki Stock 
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Exchange). Finally, all nominal monetary variables are deflated to real Euros of the year 

2000 using gross-output based industry deflator, published by Statistics Finland. 

The great benefit of our individual-level compensation data is that it disaggregates 

CEO’s salary and bonus by origins.19 The data contain information on CEO’s taxable 

benefits, such as company car and other perquisites. The other perquisites item is espe-

cially interesting, since it includes the taxable income of exercised stock options in a given 

year for the years 1996-1999.20 For more recent years from 2000 onwards, the data explic-

itly show the taxable income of exercised options.21  

When assessing firm performance, we use both accounting and stock market-based 

measures, since both have been used in the previous literature. In economics and finance, 

most CEO pay-for-performance studies use stock market-based measures. In contrast, ac-

cording to Joskow and Rose (1994), studies in the accounting literature typically use ac-

counting-based or both measures.  

As a stock market-based firm performance measure we use two variables that have 

been used previously. The first is annual stock return, which is based on a firm’s continu-

ously-compounded daily stock returns, i.e. ( )ln /t t t -1p d p⎡ ⎤+⎣ ⎦ , where pt is the price of a 

firm’s share in the last trade in period t, pt-1 is the last trading price in period t-1 and dt is 

the dividend.22 To make our stock market measure comparable to Jensen and Murphy 

(1990), our second stock market-based firm performance measure is shareholder wealth, 

i.e. ( ) )(ln /t t t -1 t-1p d p V⎡ ⎤+ ∗⎣ ⎦ , where Vt-1 is firm market value in the beginning of a  pe-

riod.23 As an accounting-based firm performance measure we use ROA% (Return on As-

sets), since this has been used previously.24 

Table 1 summarizes CEO compensation data in real 2000 Euros over the period 

1996-2002. The number of CEOs varies between 43 (in 1996) and 82 (in 2000).25 Table 1 
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suggests that the level of CEO compensation has increased substantially between 1996 and 

2002. For example, CEO mean salary and bonus in real terms was €165,878 (median 

€147,113) in 1996, whereas in 2002 it was €279,733 (median €207,856). In percentages, 

the increase was 69% (median 65%). Respectively, mean total compensation was €180,190 

(median €155,142) in 1996, whereas it was €356,863 (median €232,750) in 2002. In per-

centages, the increase was 98% (median 50%) indicating a few large stock option exer-

cises. When examining the compensation increases of the cohort 1996, the corresponding 

increases were 74% for both mean and median salary and bonus. Respectively, the per-

centage change in mean total compensation was 105% and 74% for median total compen-

sation.    

The growth trend in our CEO compensation data diverges clearly from the develop-

ment of industrial workers’ average compensation. For example, industrial worker mean total 

compensation in Finland was €24,793 in 1996, whereas in 2002 it was €27,660. In percent-

ages, the increase was 12% between 1996 and 2002, which is a fairly moderate increase com-

pared to the growth of CEO compensation. Moreover, the ratio of CEO mean total compen-

sation and industrial worker mean total compensation was only 7 in 1996, but 24 in 2000, 

mainly due to executives’ exercised options during the stock market boom. Thereafter the ra-

tio has fallen to 13 in parallel with the stock market bust in 2000-2002. Our estimated ratio of 

16 in 1999 exceeds somewhat that reported for Germany (13), Sweden (13) and France (15), 

but is little less than in the Netherlands (17), Spain (17) and Belgium (18).26 These “Euro-

pean ratios” are substantially smaller than in the U.S. (475) in 1999.27  

Table 1 also shows some other interesting issues. First, CEO compensation distri-

butions are clearly skewed to the right, being a consequence of the fact that pay levels are 

higher in large firms. This is a well documented observation from the previous literature 

(e.g. Murphy, 1999; Conyon and Murphy, 2000). 
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Second, although CEO mean compensation increased substantially over the period 

1996-2002, at the same time firms’ mean EBIT (earnings before interests, taxes and extraor-

dinary items) has increased even more in real terms (189%).28 However, annual percentage 

changes in compensation and EBIT diverge in some years. In 1997, 1998 and 2000 both in-

creased from the previous year, but in 1999 mean EBIT increased about 6%, whereas mean 

salary and bonus decreased -0.7%. In 2001, we see a drop of -42% in mean total compensa-

tion, when both the HEX portfolio index (-19%) and mean EBIT (-18%) sank. Surprisingly, 

however, mean salary and bonus increased already by 17% in 2001. In 2002, the develop-

ment of CEO compensation and firm performance tends to be mixed: mean salary and bonus 

(9%) and mean EBIT increased (14%), but mean total compensation decreased (-5%).     

Third, there seems to be a great variation in the yearly growth rates of mean and 

median salary and bonus, although this may be partially explained by the variation in the 

number of CEOs in a given year. Maen salary and bonus increased in 1998 (17%) and 

2001 (17%), but decreased in 1999 (-0.7%). Respectively, median salary and bonus in-

creased in 1997 (19%), 1998 (12%) and 2000 (10%), but decreased in 1999 (-9%).  

Fourth, percentage changes in mean total compensation appear to be larger than 

changes in mean salary and bonus. For example, CEO mean total compensation increased 

53% in 2000, then decreased 42% in 2001 the reason being the stock market slump that 

degraded the value of stock options. However, the number of CEOs that exercised stock 

options increased from 1 (1996) to 11 (2002) corresponding to a relative change from 2% 

(1996) to 16% (2002).29 In parallel with the increase in the number of CEOs that exercised 

stock options, mean values of exercised options have exploded, as can be seen from the 

last row of Table 1. For example, in 1997 the mean value of exercised options was 

€369,137 (in real terms), in 2000 a record high €3,787,800, and even in the stock market 

bust years 2001-2002 over €900,000. At the same time the sum of all exercised options per 
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year as a percentage of the sum of CEOs’ total compensation per year has jumped from 2% 

(1996) to 43% (2002). This clearly indicates that a few CEOs have gained substantially 

from stock option-based compensation in Finland between 1996 and 2002.     

Table 1. CEO compensation data summary (in real 2000 Euros). 
  

 
 

1996 

 
 
 

1997 

 
 
 

1998 

 
 
 

1999 

 
 
 

2000 

 
 
 

2001 

 
 
 

2002 
Change 

from 
1996 to 

2002 

2) Change 
of cohort 

1996 from 
1996 to 

2002 

# of CEOs 
(% of listed firms total)1 

43 
(58.9%) 

54
(47.0%)

62
(52.1%)

74
(54.0%)

82
(54.7%)

78 
(53.8%) 

71
(51.1%) +65%

CEO mean salary + bonus, 
€ (% change  
from previous year) 

165,878 
 

174,288

(+5.1%)

204,679

(+17.4%)

203,233

(-0.7%)

220,549

(+8.5%)

257,818 
 

(+16.9%) 

279,733

(+8.5%) +69% +74%
CEO median salary + bo-
nus, €  (% change from pre-
vious year) 

147,113 
 

174,337

(+18.5%)

194,582

(+11.6%)

176,353

(-9.4%)

193,495

(+9.7%)

199,250 
 

(+3.0%) 

207,856

(+4.3%) +41% +74%
CEO mean total compensa-
tion, € 
(% change from previous 
year) 

180,190 205,481

(+14.0%)

318,865

(+55.2%)

422,974

(+32.7%)

646,845

(+53.0%)

375,439 
 
 

(-42.0%) 

356,863

(-4.9%) +98% +105%
CEO median total compen-
sation, € 
(% change from previous 
year) 

155,142 183,434

(+18.2%)

206,736

(+12.7%)

202,542

(-2.0%)

205,891

(+1.7%)

218,384 
 
 

(+6.1%) 

232,750

(+6.6%) +50% +74%
Industrial worker mean total 
compensation, € 
(% change from previous 
year) 

24,793 25,000

(+0.8%)

25,379

(+1.5%)

25,973

(+2.3%)

26,435

(+1.8%)

27,130 
 
 

(2.6%) 

27,660

(+2.0%) +12%
Ratio between CEO and in-
dustrial worker mean total 
compensation 

7 8 13 16 24 14 13

Mean EBIT, €1000 
(% change from previous 
year) 

48,752 91,078

(+86.8%)

109,800

(20.6%)

116,734

(+6.3%)

150,000

(+28.5%)

123,493 
 

(-17.7%) 

140,721

(+14.0%) +189%
Median EBIT, €1000 
(% change from previous 
year) 

16,215 18,770

(+15.8%)

17,650

(-6.0%)

16,839

(-4.6%)

13,800

(-18.0%)

17,406 
 

(+26.1%) 

16,578

(-4.8%) +2%
HEX portfolio index  
(Log change from previous 
year, %) 

 
 

- +27.3% +13.8% +54.1% -24.2%

 
 

-19.1% -15.0%
Mean age 47.6 48.6 49.3 50.1 50.8 51.6 52.2

Median age 48.5 50.0 50.5 50.0 51.0 52.0 52.5

# of CEOs, who exercised 
stock options 
(% of CEOs in data) 

1 
 

(2.3%) 

3

(5.6%)

8

(12.9%)

9

(12.2%)

9

(11.0%)

10 
 

(12.8%) 

11

(15.7%)
Mean value of exercised 
stock options, € (exercised  
options as a % of  total 
compensation) 

173,283 
 
 

(2.2%) 

369,137

(10.0%)

793,856

(32.1%)

1,714,511

(49.2%)

3,787,800

(64.2%)

919,949 
 
 

(28.3%) 

966,671

(42.5%)
1 We have information of all listed firms from 1997 onwards. Thus, for 1996 the number of listed firms is firms in the main 
list. Note that the CEO wage distributions are skewed to the right, i.e. the means are typically higher than the medians. As a 
deflator we have used the GDP deflator obtained from Statistics Finland. 
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2 In the column we compare the percentage change in the compensation of 32 CEOs of the 1996 cohort for whom we have 
compensation information over the whole period 1996-2002. 

 

Table 2 presents some summary statistics in 2000. CEO mean (median) salary and 

bonus is €220,549 (€193,495), whereas CEO mean (median) total compensation is 

€646,845 (€205,891). The firm size distribution, measured by sales, is skewed to the right 

(mean sales €1,370,000,000 is much larger than median sales €251,000,000). The median 

size of the board is 6 members, and CEO median age is 51 years. The mean of foreign 

ownership is 20.5%, which is a little less than the mean share of the dominant share-

holder’s ownership 22.1%.  

 

Table 2. Summary statistics for year 2000. 
Variable N Mean Median Standard devia-

tion 
CEO salary and bonus, € 82 220,549 193,495 159,647 
CEO total compensation, € 82 646,845 205,891 2,538,019 
CEO age 82 50.75 51 5.98 
Firm sales, € 82 1,370,000,000 251,000,000 3,820,000,000 
Size of board 77 6.12 6 1.65 
EBIT, € 82 150,000,000 13,800,000 680,000,000 
ROA, % 81 10.92 9.7 10.82 
Foreign ownership, %   82 20.48 16.5 20.46 
Dominant shareholder’s 
ownership, % 

82 22.14 19.04 15.33 

Annual stock return, % 82 -18.36 -8.51 52.16 
 
 
Table 3. CEO total compensation in Finland, Norway and Sweden in 1998. 

Finland Norway Sweden 
# of firms in data sample 62 120 104 
Mean total compensation, € 310,732 161,670 279,249 
Median total compensation, € 189,619 N/A N/A 
% of firms that paid a bonus  N/A N/A 42% 

(44 firms) 
Mean value of a bonus, € 
(bonuses as a % of total compensation) 

N/A N/A 42,057 
(23%) 

% of CEOs that exercised options 13%
(8 CEOs)

N/A N/A 

Mean value of exercised stock options, € 
(exercised options as a % of total compensation) 

773,609
(32%)

N/A N/A 

Mean total compensation without those 8 CEOs that 
exercised stock options, € 

185,308 - - 
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N/A= not available. CEO compensation data for Norway and Sweden is from Randøy and  
Nielsen (2002). CEO mean total compensation includes all pay components.  

 

Table 3 compares CEO mean total compensation in Finland, Sweden and Nor-

way.30 Table 3 suggests that, in 1998, mean total compensation is higher in Finland than in 

Norway or in Sweden, mainly because of large option gains of 8 Finnish CEOs. When we 

drop these CEOs from the comparison, mean total compensation in Finland (€185,000) is 

still higher than in Norway (€162,000), but lower than in Sweden (€280,000). 

 

4.2  Empirical Models  

 

The best-documented empirical finding is the relative consistency of the relationship be-

tween CEO pay and firm size. To follow the previous pay-for-firm size elasticity studies 

(e.g. Baker, Jensen and Murphy, 1988; Rosen, 1990; Murphy, 1999; Conyon and Murphy, 

2000), we first estimate by OLS separate cross-section models in 1996-2002 for the fol-

lowing loglinear equation: 

 

(1) ( )ln    ln( ) ,  i=1,...,Ni i iCEO salary and bonus Salesα β ε= + + ,  2~ (0, ).i iidε σ  
 

In Equation (1) subscript i indexes individual CEOs at firm i. We estimate Equation 

(1) separately for CEO salary and bonus, and for CEO total compensation. In addition, 

when studying the link between CEO compensation and firm size, one needs to control for 

corporate governance and other factors which may affect CEO compensation. One such 

factor is the CEO’s age, since it seems reasonable to believe that an executive’s age is 

positively correlated with experience, integrity and skills. Second, the size of the board 

may affect CEO compensation (e.g. Core, Holthausen and Larcker, 1999). For example, a 

sizeable board can lead to a higher compensation due to the CEO’s increased rent-seeking 

opportunities (e.g. Bebchuk, Fried, and Walker, 2002). Third, shareholders’ ownership 
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concentration can affect CEO compensation. A large, dominant shareholder may monitor a 

CEO’s actions more effectively, i.e. mitigate potential agency costs, compared to a situa-

tion where a firm’s ownership is dispersed widely among several shareholders. Therefore, 

the presence of a dominant shareholder implies lower compensation (e.g. Shleifer and 

Vishny, 1986). Fourth, foreign ownership may affect CEO compensation.31 For example, 

foreign investors were perhaps more familiar with option schemes than Finnish sharehold-

ers in the past, imposing options on Finnish firms (e.g. Jones, Kalmi and Mäkinen, 2006). 

As a second model, we pool the data and estimate the following specification: 

(2) 

( ) 1 2 3

4 5 6

2
7 8

ln  ln( )  A   

  (%)

 ,  i=1,...,N, ~ (0, ).

it it it it

it it

it i

CEO pay Sales CEO ge Size of board

Dominant shareholder(%) Foreign ownership(%) ROA

Industry dummies Year dummies iid

α β β β

β β β

β β ε ε σ

= + + + +

+ +

+ +

 

 

Our key interest in Equation (2) is on the point estimate of β1. As a control for firm 

performance, we use the percentage of ROA (Return on Assets). To control for a possible in-

dustry-specific variation in CEO pay, we use three industry dummies: ICT, manufacturing 

and service. We also add time dummies to control for effects that are common to all firms in 

a given year. Since the previous empirical studies have used both contemporaneous and once 

lagged sales as a proxy for firm size, we estimate both contemporaneous and lagged specifi-

cations for Equation (2). As in Equation (1), we estimate Equation (2) separately for CEO 

salary and bonus, and for total compensation. To control for possible omitted variable incon-

sistency, as a third model we estimate the fixed effects estimator for Equation (2).32  

Besides focusing on CEO pay-for-firm size elasticity, the literature has explored in-

tensively the relationship between CEO pay and firm performance. According to Conyon 

and Leech (1994), the Principal-Agent model gives at least a partial theoretical justifica-

tion for using linear models in this context. Therefore, we next describe briefly the classi-
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cal Principal-Agent model, where executive compensation is understood as a mechanism 

to align monetary interests between risk neutral shareholders and risk-averse executives.33 

For example, Holmström and Milgrom (1987) demonstrate that the optimal managerial 

contract is linear under the assumptions of absence of income effects in an exponential 

utility function, and an independent and identical distributed error term. The agent’s total 

compensation W%  includes a constant base salary α and the share β of stochastic output X% , 

i.e. W Xα β= +% % . The power of incentives, i.e. an incentive coefficient β, is decreasing 

with respect to uncertainty34, the agent’s risk aversion and the agent’s effort. Under some 

restrictive assumptions35, it is possible to derive the optimal sharing rule  

(3) 2

1*
1 ( )r c e

β
σ

=
′′+

, where 

r is the agent’s absolute risk aversion, 2σ is variance of output (uncertainty) and c(e) is the 

agent’s convex disutility of effort, i.e. 0, 0c c′ ′′> ≥ . The optimal sharing rule β* is one, when 

output X% is certain (i.e. σ2 = 0) or the agent is risk-neutral (i.e. r = 0). Under these circum-

stances the principal should sell a firm to the agent, which gives the agent maximum mone-

tary incentives. However, when output X% is uncertain or the agent is risk-averse, Equation (3) 

implies that the optimal linear sharing rule β* should be positive in the 0<β*< 1 range.  

In the literature on CEO pay-for-firm performance sensitivity, a commonly esti-

mated specification is in first-differences. Thus, instead of estimating models in terms of 

levels, we focus on the growth of CEO pay, and estimate the following pooled OLS-

estimator in terms of first-differences:  
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(4) 

1 2

4 5

2
6 7

ln(  ) ln( )   

  

 ,  i=1,...,N, ~ (0, ).

it it it

it it

it i

CEO pay Firm performance Size of board

Dominant shareholder(%) Foreign ownership(%)

Industry dummies Year dummies iid

α β β

β β

β β ε ε σ

Δ = + Δ + Δ +

Δ + Δ +

+ +

 

In Equation (4) the dependent variables are the growth of salary and bonuses, and 

separately, the growth of total compensation. As explained in Section 4.1, we use share-

holder wealth and stock return as the measures for firm market-based and the percentage of 

ROA as an accounting-based performance measures. By doing this, we follow e.g. Lam-

bert and Lackert (1987), who estimated pay-for-firm performance models using both ac-

counting and stock market-based firm performance measures. Finally, some researchers 

focus on a contemporaneous relationship between CEO pay and firm performance (e.g. 

Conyon and Murphy, 2000), whereas others use firm performance in period t and in the 

previous period t-1 (e.g. Hall and Liebman, 1998).36 Therefore, we also estimate Equation 

(4) by using both contemporaneous and once lagged firm performance measures.  

 

5.  Estimation Results  
 

CEO pay-for-firm size results  
 

Tables 4-6 present the elasticity of CEO compensation with respect to firm size. Table 4 re-

ports cross-section estimates over the period 1996-2002. The estimated elasticity coefficients 

for CEO cash compensation, i.e. salary and bonuses, with respect to firm sales are all statisti-

cally highly significant at the 1% level.37 The coefficients are in the 0.26-0.34 range support-

ing the findings of e.g. Baker, Jensen and Murphy (1988) and Rosen (1990) that estimated 

elasticities do not differ remarkably from 0.3. When focusing on total compensation, the elas-

ticity estimates are in the range of 0.25-0.38. There seems to be a moderate increase in the 
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CEO pay-for-firm size elasticity estimates over time: in the period 1996-1998 the point elas-

ticity estimate for salary and bonuses was 0.29, whereas in 1999-2002 it was 0.32. Similar de-

velopments can be noticed for CEO total compensation, where the point elasticity estimate 

was 0.32 in 1996-1998, whereas it was 0.36 in 1999-2002.38 The peak years are 1999 (0.38) 

and 2000 (0.36). 

Table 4. CEO pay-for-firm size elasticity in the U.S., U.K. and Finland.  
 

Elasticity of CEO pay with respect 
to firm sales

 
 

# of CEOs 
U.S., 1997  

Salary and bonus 0.316 1,666 
Total pay 0.413 1,666 

U.K., 1997  
Salary and bonus 0.197 510 

Total pay 0.217 510 
FINLAND, 1996  
Salary and bonus 0.263 43 

Total pay 0.249 43 
FINLAND, 1997  
Salary and bonus 0.291 54 

Total pay 0.299 54 

FINLAND, 1998  
Salary and bonus 0.286 62 

Total pay 0.335 62 

FINLAND, 1999  
Salary and bonus 0.301 74 

Total pay 0.376 74 
FINLAND, 2000  
Salary and bonus 0.312 82 

Total pay 0.364 82 
FINLAND, 2001  
Salary and bonus 0.335 78 

Total pay 0.350 78 
FINLAND, 2002  
Salary and bonus 0.326 71 

Total pay 0.330 71 

FINLAND, 1996-1998  
Salary and bonus 0.285 159 

Total pay 0.305 159 
FINLAND, 1999-2002  

Salary and bonus 0.321 305 
Total pay 0.357 305 

1. The estimated model is ln(CEO salary and bonusi)=α+βln(firm salesi) + εi.  
2. All estimated coefficients for Finnish CEOs are statistically significant at the 1% level, based on robust stan-
dard errors (i.e. Huber-White-sandwich estimator of variance). The Breusch-Pagan test implied heteroskedastic-
ity in salary and bonus estimations for years 2001 and 2002, and in total pay estimations for years 1998-2000.  
3. The elasticity estimates for the U.S. and the U.K. are from Conyon and Murphy (2000). 

 



 

 

24

 

When comparing our findings to that of Conyon and Murphy (2000), Table 4 sug-

gests that in 1997 a 10% rise in firm sales increased, ceteris paribus, CEO cash compensa-

tion approximately 3.2% in the U.S., 2.9% in Finland, and 2.0% in the U.K. Similarly, ce-

teris paribus, a 10% rise in sales increased CEO total compensation 4.1% in the U.S., 3.0% 

in Finland and 2.2% in the U.K. The finding suggests that CEO pay-for-firm size elasticity 

was higher in Finland than in the U.K. but smaller than in the U.S. in 1997, keeping in 

mind that the number of observations differs between the studies. 

Table 5 shows CEO pay-for-firm size elasticity estimation results for Equation (3), 

when standard errors are adjust for intragroup correlation. Contrary to Table 4, we now use 

the pooled OLS estimator and control for CEO age, foreign ownership, ownership concentra-

tion, the size of the board, ROA(%), and industry of the firm. In columns (1)-(6) we use sales 

in period t and in columns (7)-(12) in period t-1 as proxies for firm size. The key finding is 

that CEO pay-for-firm size elasticity point estimates are close to the range of 0.2-0.3.  

There are also some other interesting findings in Table 5. For example, in line with our 

prior expectations, we find statistically significant evidence that CEO age, foreign ownership, the 

size of the board, and ROA(%) are positively related to the compensation level. The positive ef-

fect of age, approximately 1.0-1.6%, seemed to be transmitted to the base salary and bonus rather 

than to total compensation. On the contrary, foreign ownership affects both base salary and bo-

nus as well as total compensation. The effect on the former is 0.2-0.4% and on the latter 0.7-

1.0%. The effect of ROA% on compensation is moderate, being in the range of 0.5-0.7% for 

base salary and bonus and in the range of 1.3-1.7% for total compensation. The findings for the 

size of the board indicate about 7% effect on compensation levels. The presence of a dominant 

shareholder has about a 0.5% negative effect on compensation levels, being also in the line of 

prior expectations. 
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To control for unobservable fixed effects, we re-estimate Equation (3) using the 

fixed effects estimator. The estimation results are presented in Table 6. In columns (1)-(6) 

of Table 6 the firm size elasticity estimates are in the range of 0.26-0.46. When using sales 

in the period t-1 as a proxy for firm size, the elasticity estimates are in the range of 0.21-

0.36. However, in our preferred models in columns (5) and (6), where we have controlled 

for foreign ownership, dominant shareholder, the size of board and ROA%, the elasticity 

estimates are 0.3 for base salary and bonus, and 0.46 for total compensation.39  





Table 5. CEO pay-for-firm size elasticity (the pooled OLS estimator) 1996-2002. 
 

1. The dependent variable is in natural logarithms. All monetary variables are deflated by an industry-specific gross-output deflator in 2000 Euros.  
2. Standard errors are adjusted for intragroup correlation in the parentheses. ***, **, * statistically significant at 1%, 5% and 10% levels, respectively.  
3. All models include a full set of year dummies. Service sector is a reference group for industry dummies.  

 

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

ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) 

Constant  5.136 *** 
(0.248) 

 4.507 *** 
(0.381) 

 5.650 *** 
(0.284) 

 5.596 *** 
(0.392) 

 5.756 *** 
(0.268) 

 5.436 *** 
(0.429) 

 5.355 *** 
(0.248) 

 5.417 *** 
(0.308) 

 5.799 *** 
(0.284) 

 5.849 *** 
(0.409) 

 6.067 *** 
(0.278) 

 5.805 *** 
(0.460) 

ln (sales)t  0.308 *** 
(0.010) 

 0.363 *** 
(0.022) 

 0.285 *** 
(0.013) 

 0.299 *** 
(0.021) 

 0.247 *** 
(0.012) 

 0.270 *** 
(0.025) 

- - - - - - 

ln (sales) t-1 - - - - - -  0.311 *** 
(0.010) 

 0.372 *** 
(0.024) 

 0.283 *** 
(0.013) 

 0.295 *** 
(0.023) 

 0.246 *** 
(0.013) 

 0.269 *** 
(0.029) 

ROA, %  0.005 *** 
(0.002) 

 0.013 *** 
(0.004) 

 0.004 ** 
(0.002) 

 0.015 *** 
(0.004) 

 0.006 *** 
(0.002) 

 0.015 *** 
(0.004) 

 0.006 *** 
(0.002) 

 0.014 *** 
(0.004) 

 0.006 *** 
(0.002) 

 0.016 *** 
(0.004) 

 0.007 *** 
(0.002) 

 0.017 *** 
(0.004) 

CEO age  0.014 ***  
(0.004) 

 0.005 
(0.005) 

 0.016 *** 
(0.004) 

 0.009 * 
(0.006) 

 0.016 *** 
(0.004) 

 0.012 ** 
(0.006) 

 0.010 *** 
(0.004) 

 -0.001 
(0.006) 

 0.012 *** 
(0.004) 

 0.004  
(0.006) 

 0.013 *** 
(0.004) 

 0.006  
(0.007) 

Foreign owner-
ship, % 

- -  0.003 *** 
(0.001) 

 0.009 *** 
(0.002) 

 0.002 * 
(0.001) 

 0.007 *** 
(0.002) 

- -  0.004 *** 
(0.001) 

 0.010 *** 
(0.002) 

 0.003 ** 
(0.001) 

 0.009*** 
(0.002) 

Dominant 
shareholder’s 
ownership, % 

- - -0.004 *** 
(0.001) 

-0.006 *** 
(0.001) 

-0.004 *** 
(0.001) 

-0.006 ***  
(0.001) 

- - -0.003 *** 
(0.001) 

-0.006 ***  
(0.002) 

-0.004 *** 
(0.001) 

-0.006 ***  
(0.002) 

Board size - - - -  0.076 *** 
(0.013) 

 0.071 *** 
(0.022) 

- - - -  0.065 *** 
(0.014) 

 0.068 *** 
(0.026) 

Manufacturing - - - -  0.059 
(0.040) 

 0.109 ** 
(0.052) 

- - - -  0.068 
(0.044) 

 0.129 ** 
(0.060) 

ICT - - - - -0.059 
(0.054) 

 0.131  
(0.088) 

- - - - -0.044 
(0.055) 

 0.170 * 
(0.094) 

R2 0.75 0.61 0.71 0.60 0.76 0.62 0.75 0.59 0.73 0.60 0.76 0.61 

Firms 87 87 86 86 82 82 87 87 86 86 79 79 

Observations 453 453 415 415 377 377 376 376 354 354 318 318 



Table 6. CEO pay-for-firm size elasticity (the fixed effects estimator) 1996-2002. 
 

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

ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) ln(salary 
and bonus) 

ln(total pay) 

ln (sales)t  0.266 *** 
(0.038) 

 0.304 *** 
(0.066) 

 0.266 *** 
(0.043) 

 0.361 *** 
(0.097) 

 0.323 *** 
(0.050) 

 0.503 *** 
(0.125) 

- - - - - - 

ln (sales) t-1 - - - - - -  0.237 *** 
(0.038) 

 0.264 *** 
(0.084) 

 0.179 *** 
(0.045) 

 0.194 ** 
(0.100) 

 0.248 *** 
(0.057) 

 0.316 *** 
(0.129) 

Foreign owner-
ship, % 

- -  0.003 * 
(0.002) 

 0.010 *** 
(0.004) 

 0.003 * 
(0.002) 

 0.011 *** 
(0.004) 

- -  0.003 *  
(0.002) 

 0.010 *** 
(0.004) 

 0.006 *** 
(0.002) 

 0.017 *** 
(0.005) 

Dominant 
shareholder’s 
ownership, % 

- - -0.001 
(0.002) 

 0.002 
(0.003) 

-0.001  
(0.002) 

 0.004  
(0.003) 

- - -0.001 
(0.002) 

 0.000  
(0.004) 

-0.000  
(0.002) 

 0.004  
(0.005) 

CEO age - -  0.035 *** 
(0.006) 

 0.050 *** 
(0.010) 

 0.033 ***  
(0.005) 

 0.054 ***  
(0.011) 

- -  0.032 *** 
(0.007) 

 0.047 *** 
(0.017) 

 0.032 ***  
(0.007) 

 0.052 ***  
(0.016) 

Board size - - - -  0.030 ** 
(0.015) 

-0.009  
(0.030) 

- - - -  0.030 ** 
(0.017) 

-0.000  
(0.037) 

ROA, % - - - -  0.009 *** 
(0.002) 

 0.017 *** 
(0.005) 

  - -  0.009 *** 
(0.003) 

 0.017 *** 
(0.006) 

R2 (within) 0.51 0.30 0.52 0.32 0.56 0.36 0.49 0.20 0.49 0.22 0.52 0.27 

Firms 87 87 86 86 82 82 87 87 86 86 79 79 

Observations 464 464 422 422 377 377 377 377 355 355 318 318 

1. The dependent variable is in natural logarithms. All monetary variables are deflated by an industry-specific gross-output deflator in 2000 Euros.  
2. Robust standard errors in the parentheses. ***, **, * statistically significant at 1%, 5% and 10% levels, respectively.  
3. All models include a full set of year dummies.  
  

 
 
 



Table 7. CEO pay-for-firm performance sensitivity (the pooled OLS estimator in first-differences).  

1. All monetary variables are deflated by an industry-specific gross-output deflator in 2000 Euros.  
2. All models include a full set of year dummies.  
3. Standard errors are adjusted for intragroup correlation in the parentheses. ***, **, * statistically significant at 1%, 5% and 10% levels, respectively.  
4. The service sector is a reference group for industry dummies. 

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

Δln(salary 
and bonus) 

Δln(total pay) Δln(salary 
and bonus) 

Δln(total pay) Δln(salary 
and bonus) 

Δln(total pay) Δln(salary 
and bonus) 

Δln(total pay) Δln(salary 
and bonus) 

Δln(total pay) Δln(salary 
and bonus) 

Δln(total pay) 

 POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

POLS 
1996-2002 

Constant 0.090 ** 
(0.040) 

 0.200 **  
(0.087) 

 0.092 ** 
(0.040) 

 0.207  
(0.088) 

 0.039 
(0.069) 

-0.012 
(0.082) 

 0.070 
(0.062) 

 0.166 
(0.122) 

 0.032 
(0.077) 

-0.019  
(0.092) 

 0.091 * 
(0.049) 

 0.186 
(0.105) 

Δ(shareholder 
wealth)t 

0.00684 *** 
(0.003) 

0.02185 *** 
(0.006) 

- - - - - - - - - - 

Δ(shareholder 
wealth) t-1 

- - - - - - 0.00348 
(0.003) 

0.01533 ** 
(0.007) 

- - - - 

Δ(stock return)t - -  0.0931 ** 
(0.037) 

 0.2781 *** 
(0.082) 

- - - - - - - - 

Δ(stock return) t-1 - - - - - - - -  0.0480 
(0.039) 

 0.1828 ** 
(0.082) 

- - 

Δ(ROA)t - - - -  0.001 
(0.002) 

 0.010  
(0.010) 

- - - - - - 

Δ(ROA)t-1 - - - - - - - - - -  0.002 
(0.004) 

 0.015 * 
(0.008) 

Δ(foreign owner-
ship), % 

 0.002  
(0.002) 

 0.008 
(0.005) 

 0.002  
(0.002) 

 0.008 
(0.005) 

 0.004 * 
(0.002) 

 0.014 *** 
(0.005) 

 0.001  
(0.003) 

 0.009 
(0.006) 

 0.003 
(0.002) 

 0.010 *  
(0.005) 

 0.005  
(0.004) 

 0.017 **  
(0.008) 

Δ(dominant share-
holder’s owner-
ship), % 

-0.002 
(0.003) 

-0.001 
(0.005) 

-0.002 
(0.003) 

-0.001 
(0.005) 

-0.006  
(0.004) 

-0.006 
(0.005) 

-0.011 ** 
(0.005) 

-0.013 * 
(0.007) 

-0.006 
(0.004) 

-0.004 
(0.005) 

-0.010 * 
(0.005) 

-0.008  
(0.008) 

Δ(board size) 0.010 
(0.020) 

-0.024 
(0.026) 

 0.010 
(0.020) 

-0.024 
(0.027) 

 0.012 
(0.021) 

-0.021 
(0.028) 

-0.022 
(0.018) 

-0.049 * 
(0.028) 

 0.011 
(0.021) 

-0.021 
(0.028) 

-0.002  
(0.020) 

-0.023  
(0.029) 

Manufacturing 0.054* 
(0.031) 

 0.095 * 
(0.051) 

 0.055 * 
(0.031) 

 0.097 * 
(0.052) 

 0.050 
(0.033) 

 0.069 
(0.052) 

 0.033 
(0.034) 

 0.063 
(0.063) 

 0.040 
(0.032) 

 0.075 
(0.054) 

 0.020 
(0.031) 

 0.047  
(0.057) 

ICT 0.079 * 
(0.044) 

 0.221 * 
(0.126) 

 0.076 * 
(0.044) 

 0.208 * 
(0.125) 

 0.044 
(0.047) 

 0.179 
(0.117) 

 0.014 
(0.034) 

 0.109 
(0.160) 

 0.037 
(0.045) 

 0.128 
(0.120) 

 0.048  
(0.052) 

 0.191  
(0.164) 

R2 0.05 0.11 0.05 0.10 0.06 0.09 0.11 0.10 0.05 0.08 0.11 0.12 

Firms 77 77 77 77 77 77 65 65 77 77 70 70 
Observations 301 301 301 301 294 294 225 225 299 299 231 231 
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We again find statistical evidence that foreign ownership is significantly and posi-

tively related to CEO compensation, especially to total compensation. For base salary and 

bonus the effect is in the range of 0.3-0.5%, whereas for total compensation it is in the 0.9-

1.6% range. These numbers are close to those of reported in Table 5. Also, the firm per-

formance measure ROA(%) is positively associated with compensation, and the estimates 

are close to those of reported in Table 5, indicating a relative robust finding. However, 

contrary to Table 5, the effect of the size of the board remains significant only for salary 

and bonus. The estimate indicates about 4% effect of the size of the board on CEO salary 

and bonus, being about half of that found in Table 5. Ownership concentration is statisti-

cally insignificant.40 

 
CEO pay-for-firm performance results 

 

Table 7 presents estimation results for CEO pay-for-firm performance sensitivity, i.e. the 

model presented in Equation (4). The estimator is the pooled OLS estimator in first-

differences, and standard errors are adjust for intragroup correlation. In columns (1)-(6) we 

use contemporaneous performance measures and in columns (7)-(12) once lagged meas-

ures, i.e. firm performance in the previous year.  

We find clear statistical evidence on the contemporaneous link between CEO com-

pensation (especially total compensation) and firm stock market performance. For example, 

our shareholder wealth measures in columns (1) and (2) suggest that the wealth change in 

CEO salary and bonus is €6.84 per €1,000 change in shareholder wealth. Respectively, the 

change in CEO total compensation is €21.85 per €1,000 change in shareholder wealth.41  

In columns (3) and (4), where we use the stock market return as a measure for firm 

performance, we find that CEO compensation is positively and significantly associated 

with firm stock return. The parameter estimates are 0.09 for CEO salary and bonus, and 
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0.28 for total compensation. The estimate 0.09 is close to the range of 0.10-0.15 which 

Rosen (1990) reports in his survey of several independent studies on CEO compensation. 

On the contrary, we did not find statistically significant evidence on the association be-

tween CEO compensation and firm accounting-based performance in columns (5) and (6).  

When using one-year lagged accounting and stock market-based measures for firm 

performance in columns (8), (10) and (12), we find that it is CEO total compensation that 

is positively and significantly associated with firm performance. In sum, the empirical 

findings in Table 7 indicate a significant contemporaneous link between CEO compensa-

tion and firm stock market performance, but not with accounting-based performance. 

However, when using one-year lagged performance measures, we find that only CEO total 

compensation is positively associated with firm performance. It would be tempting to ar-

gue that causality goes from CEO compensation to firm performance. Unfortunately, we 

cannot answer this question with the current data. It is naturally possible that the causality 

affects from compensation to performance, but the direction may as well go vice versa. 

Therefore, we need to be cautious with causality interpretations.  

There are also some other interesting findings in Table 7. We find some evidence in 

columns (5), (6), (10) and (12) that foreign ownership can be positively associated with 

CEO compensation. Also, in columns (7) and (8), our findings indicate that firm ownership 

concentration can be negatively related to CEO compensation. Unfortunately, these find-

ings appear to be sensitive to a model specification.  

 

 

6.  Conclusions 
 

This paper studies how CEO pay is related to firm performance and to firm size in Finland 

between 1996 and 2002. We utilize new hand-collected individual-level CEO compensa-
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tion data from the Finnish tax authorities’ registers. By providing new empirical evidence 

from a very different institutional context than the U.S. and the U.K., we hope to increase 

our understanding on CEO compensation practices across different countries.  

When comparing CEO average pay levels to that of average worker compensation 

in different countries, the evidence suggests that the ratio is substantially higher in the U.S. 

than in Europe. For example, the ratio was 475 in the U.S. in 1999, whereas in Europe it 

ranged from 11 in Switzerland to 24 in the U.K. Based on our CEO compensation data, the 

estimated ratio in Finland (16) in 1999 exceeds the ratio reported in Germany (13), Swe-

den (13) and France (15), but it is somewhat smaller than in the Netherlands (17), Spain 

(17) and Belgium (18). When focusing on the recent dynamics of the ratio in Finland, the 

estimated ratio was 7 in 1996, but peaked at 24 in 2000, likely due to a few executives’ ex-

ercised stock options during the stock market boom. Thereafter the ratio has fallen to 13 in 

parallel with the stock market bust in 2000-2002.  

It clearly emerges from the data that the level of average CEO compensation in-

creased considerably between 1996 and 2002 in Finland. For example, CEO mean salary 

and bonus (in real terms) was €165,878 (median €147,113) in 1996, whereas it was 

€279,733 in 2002 (median €207,856). The percentage increase from 1996 to 2002 is 69% 

(median 41%). Respectively, CEO mean total compensation increased from €180,190 to 

€356,863 (98%), whereas median total compensation increased from €155,142 to €232,750 

(50%). Since the number of CEOs per year varies in the data, we also calculated the per-

centage change of the cohort 1996 (from 1996 to 2002). The increase was 74% for both 

mean and median salary and bonus, and, respectively, 105% (median 74%) for total com-

pensation. In addition, the change in CEO compensation differs notably from that of indus-

trial worker total pay change (11%) from 1996 to 2002.   
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When focusing on CEO pay-for-firm performance estimates, we find clear statisti-

cal evidence that CEO compensation, and especially total compensation, is significantly 

associated with firm stock market performance. For example, our shareholder wealth 

measure, which is close to that of Jensen and Murphy (1990), suggests that the contempo-

raneous change in CEO salary and bonus is €6.84 per €1,000 change in shareholder wealth. 

Respectively, the change in CEO total compensation is €21.85 per €1,000 change in share-

holder wealth. The estimated change in CEO total compensation, i.e. €21.85, is likely to be 

biased upwards, due to a few large stock option exercises.    

Our second stock market-based measure for firm performance, annual stock return, 

corroborates the previous findings: the change in CEO compensation can be associated 

with the change in firm performance. For example, for CEO salary and bonus the elasticity 

estimate is 0.09, and for total compensation it is 0.28. However, when using accounting-

based firm performance measure, i.e. ROA%, we do not find statistically significant evi-

dence of the link between compensation and firm performance. However, when using one-

year lagged accounting and stock market-based measures for firm performance, we find 

that total compensation is significantly and positively associated with these performance 

measures.  

Turning to CEO pay-for-firm size elasticity estimates, the estimates do not differ 

substantially from 0.3, after controlling for CEO age, industry of the firm, ROA%, and 

three corporate governance indicators (the size of the board, foreign ownership and owner-

ship concentration). An interesting finding is that the elasticity parameter estimates for 

firm size (proxied by firm sales) are considerably larger than estimates for other explana-

tory variables. Thus, although the compensation level is positively associated with CEO 

age, ROA%, foreign ownership and the size of the board, it seems to be firm size that is a 

key factor in explaining the CEO compensation level. This being the case, our finding sup-
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ports the CEO compensation-based view for sometimes very active mergers and acquisi-

tions booms, as suggested by Baker, Jensen and Murphy (1988), although naturally other 

important factors may substantially affect merger and acquisition decisions.  

There are also some interesting corporate governance findings. First, the share of 

foreign ownership is positively and significantly associated with the CEO compensation 

level. Also, in the most specifications, the foreign ownership parameter estimate is about 

three times larger for total compensation than for salary and bonus. One possible reason 

may be that foreign investors are more familiar with equity-based incentives, such as stock 

options, than Finnish investors. Second, ownership concentration is negatively related to 

the CEO pay level in the pooled model, supporting the view that a large shareholder can 

play a substantial role in monitoring CEOs activities. Third, the size of the board is posi-

tively related to the CEO pay level, especially to the level of base salary and bonus. This 

may indicate potential inefficiency, rent-seeking and free-rider issues that can be associ-

ated with the functioning of a sizable board.  
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Endnotes 
 
                                                 
1 In a modern company, which saw daylight in the industrial revolution, ownership is usually separated from 
control. As a consequence, executives have more information than shareholders about a firm’s possible risks 
and returns.   
2 Fama (1980), and Fama and Jensen (1983) have also emphasised the principal-agent problem and the sepa-
ration of ownership from control.  
3 The size of the board, the voting share of a largest shareholder, and the share of foreign ownership have 
been used as proxies for corporate governance in the literature.   
4 Jensen (1993) outlines four categories for corporate governance mechanisms: legal and regulatory, internal, 
external and product market competition. Since these categories are not perfectly distinct, as he also under-
lines, we use only two categories: internal and external mechanisms, where external mechanisms include 
both legal and regulatory and product market competition mechanisms. For more comprehensive discussion 
of corporate governance mechanisms, see e.g. Monks and Minow (2001). 
5 As a company form, a modern public limited company substantially reduces uncertainty of sharing returns 
and risks among stakeholders. For example, corporate legislation determines how firm profits should be 
shared among stakeholders. However, despite carefully enacted corporate legislation, a modern firm cannot 
remove all the uncertainty between stakeholders. The principal-agent problem between shareholders and ex-
ecutives will always exist due to asymmetric information.  
6 The Helsinki Stock Exchange, the Central Chamber of Commerce of Finland and the Confederation of Finnish 
Industry and Employers appointed a working group on February 2003 to clarify the need of reviewing the corpo-
rate governance recommendation that was issued by the Central Chamber of Commerce of Finland and the Con-
federation of Finnish Industry and Employers in 1997. The working group published the revised recommenda-
tions on December 2003. These recommendations can be found in 
http://www.keskuskauppakamari.fi/kkk/en_GB/etusivu/  (13.3.2006). 
7 This should not be confused with the concept of maximising shareholders profits in the short run, since 
then a firm’s total value will not be maximised. As argued by Jensen, Murphy and Wruck (2004), the objec-
tive for firm total value maximising says that e.g. employees’ satisfaction and product quality should be in-
creased to a point where a future marginal increase in each reduces firm value. 
8 Therefore, from a risk management viewpoint, it appears to be important that the best codes of corporate 
governance practices are implemented if executives are awarded equity-based incentives. Naturally, there is 
no executive compensation policy that “equally fits for all firms”. Instead, coherent executive remuneration 
policy requires both an understanding of a firm’s strategy, goals, and vision, and knowledge of feasible com-
pensation possibilities and corporate governance practices.   
9 For a more detailed exposition of law and financial changes related to corporate governance in Finland, see 
e.g. Hyytinen, Kuosa and Takalo (2003).  
10 See e.g.  Kiander and Vartia (1996), and Honkapohja and Koskela (1999). 
11 See e.g. Jones, Kalmi and Mäkinen (2006). 
12 See e.g. Piekkola (2005). 
13 See e.g. Ylä-Anttila, Ali-Yrkkö and Nyberg (2004). 
14 Murphy (1999) provides empirical support for the key role of stock options: “... our analysis shows that 
pay-performance sensitivity has nearly doubled to $6.0 per $1,000 change in shareholder value by 1996. The 
increase in pay-performance sensitivities has been driven almost exclusively by stock option grants.”   
15 For example, in the U.S. it is compulsory for publicly listed firms to disclose information on the top five 
executives’ compensation. Also, nowadays the trend in corporate governance regulations in other countries 
is more often to recommend that publicly listed firms disclose detailed information on CEO compensation.   
16 In addition, findings in the previous literature are based on CEO compensation data from publicly listed 
firms. 
17 To obtain individual CEO annual compensation data from the Finnish tax authorities’ registers, we needed 
to have a social security number for each CEO. All possible identity numbers were hand-collected from dif-
ferent sources, such as from the National Board of Patents and Registration of Finland’s public registers. 
Though our CEO compensation data set is not a random sample from the population of listed firms’ CEOs, 
we believe it fairly well presents the compensation pattern of Finnish CEOs in the listed firms, since the 
number of our CEOs encompasses around 50% of listed firms’ CEOs.    
18 A description of these handbooks may found in http://www.porssitieto.fi/index.html (22.3.2005). We 
thank Iikka Kuosa for providing some sample data he had collected. 
19 Therefore, we are able to separate a CEO’s actual compensation obtained from his firm and from other sources. 
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20 Typically, a CEO’s compensation package may include a company car, a mobile phone, lunch benefits etc. 
We do not observe individual CEO compensation contracts from our compensation data, but we do perceive 
the yearly taxation value for these benefits. According to our calculations these benefits vary typically be-
tween €10.000 and €20.000 per year. We set the “critical limit value” to be clearly higher, i.e. €35.000 per 
year over the period 1996-1999, than the typical taxation value. Thus, we believe that the exercised stock op-
tions are almost surely the only reason for the values that are greater than €35.000. From 2000 onwards we 
have observed directly the value of exercised stock options. 
21 Unfortunately, CEO compensation data does not contain any information on granted but not exercised op-
tions. Therefore we have to bypass the possible incentive effects of unvested stock options. We also ignore 
all incentive effects from firm stocks, because we do not have information on CEOs’ stock ownership. How-
ever, typically a Finnish CEO owns a quite moderate amount of stocks of his employer. This complicates 
comparison to Jensen and Murphy (1990), who used the information of stock ownership, unvested options 
etc. by summing eight CEO pay components in estimating total pay-for-performance sensitivity.  
22 See e.g. Conyon and Murphy (2000).  
23 See e.g. Conyon and Leech (1994).  
24 See e.g. Rosen (1990), and Kato and Kubo (2005).  
25 That is to say the number of CEOs encompasses 47-59% of the firms listed on the Helsinki Stock Ex-
change (one firm-one CEO), depending on the year. 
26 Information on other European countries is based on The Economist (2000). 
27 Although the U.S. ratio has fallen close to 160 in 2004, there seems still to be a remarkable difference in 
the ratios between the U.S. and Europe. 
28 The median EBIT in real 2000 euros has also increased, but the percentage change from 1996 to 2002 is 
only 2%. This might be explained by the skewed EBIT distribution to the right.  
29 Unfortunately, our compensation data do not reveal if a CEO has unexercised stock options. However, a typical 
exercise pattern in Finland is that CEOs exercise their options very soon after the first possible exercise day.   
30 Compensation data on Norway and Sweden is based on Randøy and Nielsen (2002). The number of CEOs var-
ies between Finland, Norway and Sweden in Table 3, which may exacerbate the comparison of compensation 
levels.  
31 This measures the percentage of firm shares held by foreign citizens and institutions. Unfortunately, we are 
unable to identify the home country of foreign shareholders.  
32 The classic example is the ability bias in estimating the effects of education on individual earnings. The fixed 
effects estimator, however, allows us to control for unobserved time-invariant effects to the extent that their effect 
on the conditional mean is the same in each year. Second, there is a potential correlation between an observable 
explanatory variable and an unobservable individual effect. This also supports the use of the fixed effects estima-
tor, since the estimator produces asymptotically consistent parameter estimates regardless of the correlation be-
tween an observable explanatory variable and an unobservable individual effect. Note, however, that this robust-
ness has a substantial cost: there needs to be individual and time-variation in an explanatory variable or we cannot 
distinguish the effect of this variable from the effect a constant unobservable variable. 
33 Theoretically this approach utilises the contract theory and the moral hazard (or hidden action) models 
highlighting the trade-off between insurance (a fixed wage) and incentives (a variable component in a wage 
contract). The models typically assume that a principal does not observe an agent’s effort. 
34 Prendergast (2002) documents the results of 11 empirical studies for the trade-off of uncertainty and incen-
tives for executives. The empirical results are mixed, i.e. there may be a statistically negative, zero or posi-
tive relationship between the increase of uncertainty and pay for performance (incentives).    
35 See e.g. Holmström and Milgrom (1987), Murphy (1999). 
36 The reason is that the bonus part of compensation is typically determined in the end of a year reflecting a 
contemporaneous link between CEO compensation and firm performance. On the contrary, the reason for us-
ing a once lagged firm performance measure is that CEO salary is commonly set at the beginning of the year, 
being sensitive to firm performance in the previous year. 
37 Standard errors are Huber-White-sandwich heteroskedastic robust estimates. All estimations are made us-
ing the STATA/SE 9.1 statistical package.  
38 Note that these findings are indicative, since the elasticity estimates are point estimates.  
39 These are somewhat higher than the estimates based on the pooled OLS estimator in columns (5) and (6) 
of Table 5, but also the models are different, e.g. we cannot control for industries in Table 6.   
40 One reason might be a modest variation of ownership (and the size of board) over time t, though we have 
plenty of variation over individuals i. 
41 The estimated change in CEO total compensation, i.e. €21.85, is likely to be biased upwards, due to a few 
large stock option exercises.     



E L I N K E I N O E L Ä M Ä N   T U T K I M U S L A I T O S       (ETLA) 
THE RESEARCH INSTITUTE OF THE FINNISH ECONOMY 
LÖNNROTINKATU 4  B,    FIN-00120 HELSINKI 
____________________________________________________________________________ 
 
      Puh./Tel. (09) 609 900  Telefax (09) 601753  
      Int.  358-9-609 900  Int.  358-9-601 753 
      http://www.etla.fi 
 
 
 
KESKUSTELUAIHEITA - DISCUSSION PAPERS ISSN 0781-6847 
 
Julkaisut ovat saatavissa elektronisessa muodossa internet-osoitteessa: 
http://www.etla.fi/finnish/research/publications/searchengine 
 

No 1051 MIKKO KETOKIVI, When Does Co-Location of Manufacturing and R&D Matter? 03.11.2006. 
22 p. 

 

No 1052 MIKA PAJARINEN – PETRI ROUVINEN – PEKKA YLÄ-ANTTILA, Uusyrittäjien kasvuhakui-
suus. 03.11.2006. 77 s. 

 
No 1053 RAIMO LOVIO, Sijainti seuraa strategiaa: Kokonaiskuva suomalaisten monikansallisten yritysten 

globaalien karttojen muutoksista 2000 – 2005. 03.11.2006. 30 s. 
 
No 1054 KARI E.O. ALHO – NUUTTI NIKULA, Productivity, Employment and Taxes – Evidence on the 

Potential Trade-offs and Impacts in the EU. 10.11.2006. 24 p. 
 
No 1055 JUSTIN BYMA – AIJA LEIPONEN, Can’t Block, Must Run: Small Firms and Appropriability. 

11.11.2006. 30 p. 
 
No 1056 AIJA LEIPONEN, Competing Through Cooperation: Standard Setting in Wireless Telecommunica-

tions. 11.11.2006. 30 p. 
 
No 1057 TERTTU LUUKKONEN – MARI MAUNULA, Riskirahoituksen merkitys biotekniikka-alalla – 

Pääomasijoittajien vertailu yritysten näkökulmasta. 14.11.2006. 50 s. 
 
No 1058 VESA KANNIAINEN, Yrittäjyyden ja yritysten verokannustimet. 08.12.2006. 28 s. 
 
No 1059 JYRKI ALI-YRKKÖ, Ulkoistus ja toimintojen siirrot Suomesta ulkomaille – Katsaus 2000-luvun alun 

tilanteesta. 11.12.2006. 24 s. 
 
No 1060 OLLI-PEKKA RUUSKANEN, Time Use during the Parental Leave and the Return to Em-

ployment. 30.12.2006. 32 p. 
 

No 1061 VILLE KAITILA – NUUTTI NIKULA – JUDIT KARSAI, Suomalaiset yritykset Tšekin, Slova-
kian, Unkarin ja Slovenian markkinoilla. 18.12.2006. 90 s. 

 
No 1062 NIKU MÄÄTTÄNEN – PANU POUTVAARA, Should Old-age Benefits be Earnings Tested? 

18.12.2006. 24 p. 
 

No 1063 AIJA LEIPONEN – CONSTANCE E. HELFAT, When Does Distributed Innovation Activity 
Make Sense? Location, Decentralization, and Innovation Success, 20.12.2006. 32 p. 

 

No 1064 CHRISTOPHER PALMBERG – MIKA PAJARINEN – TUOMO NIKULAINEN, Transferring 
Science-Based Technologies to Industry – Does Nanotechnology make a Difference? 
04.01.2007. 64 p.  

 
No 1065 NIKU MÄÄTTÄNEN – MIKA MALIRANTA, T&K-toiminnan verokannustimet ja yritysdy-

namiikka. 04.01.2007. 23 s. 



No 1066 TARMO VALKONEN, Tutkimus- ja tuotekehitysinvestointien verotuki. 11.01.2007. 24 s. 
 
No 1067 TERTTU LUUKKONEN – MARI MAUNULA, Non-financial Value-added of Venture Capi-

tal: A Comparative Study of Different Venture Capital Investors. 18.01.2007. 26 p. 
 
No 1068 MARKKU MAULA, Verokannustimet yksityishenkilöiden riskipääomasijoitusten aktivoinnis-

sa. 22.01.2007. 40 s. 
 
No 1069 OLAVI RANTALA, Palvelualojen kilpailu ja hinnanmuodostus kansainvälisessä vertailussa. 

22.01.2007. 40 s. 
 
No 1070 JYRKI ALI-YRKKÖ, Ulkoistukset Suomen teollisuusyrityksissä – onko toimialalla merkitystä? 

12.02.2007. 15 s. 
 
No 1071 JYRKI ALI-YRKKÖ, Tuotannon ja T&K-toiminnan ulkoistaminen – motiivit ja onnistuminen. 

12.02.2007. 16 s. 
 
No 1072 CHRISTOPHER PALMBERG, Nanoteknologiastako seuraava yleiskäyttöinen teknologia? –  

Havaintoja Suomen näkökulmasta. 08.02.2007. 25 s.  
 
No 1073 JUKKA LASSILA – TARMO VALKONEN, Longevity Adjustment of Pension Benefits. 

12.02.2007. 20 p. 
 
No 1074 KARI E.O. ALHO – NUUTTI NIKULA, Productivity, Employment and Taxes – A Svar Analysis of 

the Trade-offs and Impacts. 22.02.2007. 19 p. 
 
No 1075 RAINE HERMANS – MARTTI KULVIK, Simulaatio lääkekehitysalan kannattavuudesta ja 

riskeistä. 26.02.2007. 25 s. 
 
No 1076 TERHI HAKALA – OLLI HALTIA – RAINE HERMANS – MARTTI KULVIK – HANNA 

NIKINMAA – ALBERT PORCAR-CASTELL – TIINA PURSULA, Biotechnology as a Com-
petitive Edge for the Finnish Forest Cluster. 26.02.2007. 76 p. 

 
No 1077 RITA ASPLUND, Finland: Decentralisation Tendencies within a Collective Wage Bargaining 

System. 02.03.2007. 31 p. 
 

No 1078 PAVEL FILIPPOV – VLAD YURKOVSKY, Essay on Internationalisation Potential of North-
west Russian and Finnish Energy Clusters. 20.03.2007. 36 p. 

 
No 1079 MARKKU KOTILAINEN, Determinants of Finnish-Russian Economic Relations. 22.03.2007. 

39 p. 
 
No 1080 JYRKI ALI-YRKKÖ – MIKA PAJARINEN – PETRI ROUVINEN – PEKKA YLÄ-ANTTILA, 

Family Businesses and Globalization in Finland. 03.04.2007. 35 p. 
 
No 1081 JYRKI ALI-YRKKÖ, Ulkomaalaisomistuksen vaikutus yritysten kasvuun. 29.03.2007. 24 s. 
 
No 1082 MIKKO KETOKIVI – JYRKI ALI-YRKKÖ, Determinants of Manufacturing-R&D Co-

location. 30.03.2007. 28 p. 
 
No 1083 
 
No 1084 MIKKO MÄKINEN, CEO Compensation, Firm Size and Firm Performance: Evidence from 

Finnish Panel Data. 30.03.2007. 38 p. 
 

Elinkeinoelämän Tutkimuslaitoksen julkaisemat "Keskusteluaiheet" ovat raportteja alustavista 
tutkimustuloksista ja väliraportteja tekeillä olevista tutkimuksista. Tässä sarjassa julkaistuja mo-
nisteita on mahdollista ostaa Taloustieto Oy:stä kopiointi- ja toimituskuluja vastaavaan hintaan. 
 

Papers in this series are reports on preliminary research results and on studies in progress. They 
are sold by Taloustieto Oy for a nominal fee covering copying and postage costs. 




