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Abstract 
 
This study contributes to the executive stock option literature by looking at factors driving the 
introduction of such a compensation form on a firm level. Using a discrete decision model I test the 
explanatory power of several agency theory based variables and find strong support for predictability 
of the form of executive compensation. Ownership concentration and liquidity are found to have a 
significant negative effect on the probability of stock option adoption. Furthermore, I find evidence of 
CEO ownership, institutional ownership, investment intensity, and historical market return having a 
significant and a positive relationship to the likelihood of adopting a executive stock option program.  
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I. Introduction 

Executive stock options represent a well documented area in corporate finance 

literature. During the past two decades many papers have examined the market 

reaction to the announcement of stock option grants (see e.g. Tehranian and 

Waegelein 1985 and DeFusco et al. 1990). The results have mainly found a positive 

link between announcements of stock option plans and shareholder wealth.. The 

literature (e.g. Yermack 1997) offers two alternative interpretations of these results. 

Firstly, the stock options might encourage the executives to make better decisions. 

Secondly the executives might have influence on when the stock options are 

introduced and they might try to time the introduction to moments preceding good 

news. However, the studies have not dealt with the firm specific factors driving the 

introduction of a stock option based compensation scheme. This study contributes to 

the stock option literature by investigating the factors affecting the decision to adopt a 

stock option program. 

Since the seminal articles by Jensen and Meckling (1976) and Jensen (1986) agency 

theory1 has evolved to be the leading explanation for interdependencies among 

executive compensation, ownership structure, firm capital structure, and different 

control mechanisms. According to agency theory the incentive conflicts between 

managers and shareholders are mitigated by direct equity ownership, monitoring by 

the board of directors (see e.g. Fama and Jensen (1983)), ownership concentration 

(e.g. Shleifer and Vishny (1986)) and incentive based compensation (e.g. Smith and 

Watts (1982) and Mehran (1992). Since the mid 80s stock options have become 

increasingly popular as a form of incentive compensation both in the U.S. and 

internationally2. Since stock options are clearly among the most intense incentive 

contracts, that can be used for executive compensation, it is well justified to examine 

whether factors related to agency cost can explain which companies adopt such a 

compensation form. 

                                                 

1 Other influential papers include Ross (1973), Holmström (1979,1982), Fama (1980), and Grossman 
and Hart (1983). 
2 By September 2000, 106 out of 157 firms listed on the Helsinki Stock Exchange had adopted a 
executive stock option program. In Finland the use of stock options as compensation is thus second 
most common in Europe after Great Britain, Baer (2000) 
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Looking at factors driving the adoption of stock option based compensation is 

interesting since the potential agency costs might vary substantially across firms and 

time, and this might serve as an explanation for the observed variation in the methods 

of compensation. In addition to the agency theory related questions there might exist 

other complementary reasons for choosing stock options as a method of 

compensation. As stock option compensation involves a capital market transaction the 

popularity of adopting such a contract might be affected by recent stock market 

conditions and the availability of other compensation forms3. In this study I 

investigate the effect of both agency cost and contracting environment related factors 

to the likelihood of a stock option adoption. The study is conducted on data for 

Finnish publicly listed firms which allows for a comprehensive and reliable coverage 

of the firms� financial statements, stock option programs and ownership structure. 

Several previous studies, such as Smith and Watts (1982 and 1986), Mehran (1992), 

and Agrawal and Knoeber (1996) find evidence of interdependency between 

managerial shareholding, compensation contracts, board structure and ownership 

concentration. The evidence also states that investment and financing decisions are 

affected by the methods for controlling agency costs.  Studies such as Core et al. 

(1999) and Himmelberg et al. (1999) find that the governance structure explains 

cross-sectional variation in CEO compensation and ownership. On the other hand 

Yermack (1995) finds no proof of agency theory related components having 

explanatory power for patterns in stock option awards. Core et al. (1999) also find 

evidence of firms with weaker governance structures performing worse. Himmelberg 

et al. (1999) again find no evidence of changes in managerial ownership affecting 

firm performance. 

In their study of managerial stock ownership and compensation Chung and Pruitt 

(1996) find support for theories suggesting that compensation and ownership are 

jointly determined with the firms� Tobins q ratio. They also find evidence of 

managerial ownership increasing with the number of years the CEO has been 

                                                 

3 The willingness to adopt a stock option program can be effect by the recent stock market 
developments as it affects the wealth of the shareholders giving the stock options. In certain situations 
firms might choose stock options instead of cash pay if the cash-flow of the firm is low due to e.g. 
extensive growth. 
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employed. In a study, using similar methodology as the one that is used in this study, 

Costigen and Lovatta (1999) analyze firms that adopt EVA4-based managerial 

compensation. They find support for an inverse relation between managerial 

ownership and EVA-adoption. In line with agency theory predictions they also find 

that institutional ownership, firm size and risk are related to the use of EVA as a 

compensation form. 

This paper analyzes the factors driving a stock option grant using data for Finnish 

publicly listed firms. By estimating a Probit model, with stock option adoption being 

the dependent variable, I find strong evidence of several agency theory based 

variables having explanatory power on the likelihood of a stock option grant. 

Ownership concentration and liquidity are found to have a significant negative effect 

on the probability of stock options being a part of the compensation. Furthermore, 

CEO ownership, institutional ownership, investment intensity, and historical market 

return are significantly positively related to the likelihood of adopting a executive 

stock option program. 

The remainder of this paper is organized as follows. Section II presents the data and 

the methodology. Key results from the empirical tests are displayed in Section III. 

Finally, Section IV provides summary and conclusions. 

II. Data and Methodology 

A. Data Sources and Time Period 

The data5 used in the empirical tests is consolidated from five different data sources: 

Financial statement data is retrieved from the Datastream company accounts database 

and from the Nordic Accounting Network, stock option data is provided by Alexander 

Corporate Finance, and ownership data is collected from Pörssitieto and from The 

Finnish Central Securities Depository (APK). The total sample covers the time period 

of 1994-1999 and includes 80 stock option grants (39 first contracts and 41 follow-up 

contracts). As the stock options are granted at the annual general meeting, typically 

                                                 

4 EVA (Economic Value Added) is a registered trademark of Stern, Stewart & Co. 
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held in April-May, the corresponding ownership and financial statement data is 

observed at the end of the previous fiscal year (1993-1998). In addition to the 

observations of stock option grants the sample includes observations of firms that 

either do not use stock options as compensation or have not yet introduced a stock 

option program (years preceding stock option grant). However, firm-years after an 

introduction of a stock option program are excluded, which reduces the sample 

notably. This exclusion is done to ensure that the explanatory factors are measured at 

the time preceding the introduction and thus correspond to the environment where the 

contracts where introduced. The development of the total sample through the time 

period is presented in Table 1 below.  The firms that have not adopted stock options6 

are selected randomly and when the data from all sources is consolidated it leaves an 

average of approximately 37 firms per year. Especially in the beginning of the time 

period the most limiting factor in the data sampling is foreign ownership data which is 

gathered from The Finnish Central Securities Depository. This is due to the fact that 

in the beginning of the time period only a part of the firms where registered in the 

electronic depositary system7.  

Table 1 

The number of observations from different years in the final sample 

End of Fiscal Year (a) 1993 1994 1995 1996 1997 1998 Sum

First Stock Option Introduction 14 0 3 8 10 4 39
Follow-up Stock Option 0 2 4 11 16 8 41
No Stock Option Firm 8 12 16 20 22 23 10
Years Before Stock Option 5 11 14 10 3 0 4

Total Number of Firms 27 25 37 49 51 35 22

1
3

4  
(a) The observed stock option grants occur at the annual general meeting of the following year (1994-1999) 

                                                                                                                                            

5 The able assistance of Stefan Pettersson in collecting the data is gratefully acknowledged. The author 
thanks Alexander Corporate Finance for providing the stock option data 
6 It is worth noting that these firms might have adopted a stock option compensation program after the 
time period of the investigation. 
7 This might introduce a bias towards larger firms in the sample, albeit not too severe. 
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B. Methodology 

Because the aim of this research is to find factors driving stock option adoption, a 

discrete decision model is used. In this model the dependent variable takes the value 1 

if a stock option program is introduced and is otherwise 0. The following model is 

estimated using probit. 

Stock Option Introduction (1/0) = 

f (CEO Ownership, Ownership Concentration, Institutional Ownership, Foreign 

Ownership, Firm Size, Dividends, Leverage, Risk, Liquidity, Asset Structure, 

Investment Intensity, Growth Opportunities, Stock Price Appreciation, Historical 

Stock Market Return) 

The definition and the motivation of the independent variables is discussed next. 

C. Variable Selection and Measurement 

CEO Ownership. Is measured as the percentage of shares owned by the CEO at the 

end of the fiscal year. The variable gets the value zero if the CEO is not among the 20 

largest shareholders8. As pointed out by Jensen and Meckling (1976) the equity 

ownership of the CEO is most clearly connected to the amount of agency costs. 

Beatty and Zajac (1994) found that the larger the CEO�s equity investment the more 

unlikely is it that stock options will be included in the compensation package. Mehran 

(1992) also found evidence of an inverse relationship between the share ownership of 

the CEO and the amount of stock options used. 

Ownership Concentration. Ownership concentration is proxied by calculating the 

fraction of shares held by the three largest shareholders. A shareholders stands for the 

total cost of monitoring even if the benefits are shared with other shareholders in 

proportion to their ownership. This leads to large shareholders being more interested 

in monitoring the management (see e.g. Hoskinsson and Turk (1990)). 

                                                 

8 Only the 20 largest shareholders are recorded in Pörssitieto. However, at maximum the 20th largest 
shareholder can hold 1/20 of the firm shares. In practise the holdings are however much smaller (1-
2%). 
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Institutional Ownership. Is measured as a dummy-variable which takes the value 1 if 

an institutional investor is among the three largest shareholders (0 otherwise). 

Institutional investors often hold large portions of firms and have thus large interest in 

developing the firm governance and compensation structure. This is enhanced by the 

fact that it might be difficult for an institutional owner to sellout its� shares without 

market impact. David et al. (1998) found that the level of CEO compensation is lower 

for firms with larger institutional ownership, but that the CEOs of these firms receive 

a larger fraction of their compensation in the form of incentive contracts. 

Foreign Ownership. The fraction of shares held by foreign investors. Due to larger 

informational asymmetry foreign investors are likely to favor firms that adopt 

incentive based compensation. In addition foreign investors often represent 

sophisticated investment professionals that are familiar with different compensation 

methods. 

Firm Size. The natural logarithm of sales is used to proxy firm size. Size is a 

determinant of CEO pay as pointed out by Jensen (1986). Jensen and Meckling (1976) 

also state that larger firms are more difficult to monitor, which again motivates the 

possibility of larger scales of incentive compensation for larger firms. 

Zero-Dividends. A dummy-variable that receives the value 1 if the firm does not pay 

dividends. Yermack (1995) found evidence that firms that have zero-dividends use 

more stock option based compensation. The intuition behind the results is that firms 

with less cash-flow use stock options to compensate a lower level of cash pay. 

Leverage. The proxy for leverage is long-term debt to total assets. Mehran (1992) 

found that companies that used stock options also displayed higher leverage ratios. 

This is in line with the expectation that stock options encourage the management to 

increase firm risk. However, Jensen (1986) argues that debt serves as a control 

mechanism which reduces agency costs. 

Risk. Firm risk is measured as the return volatility of the share price. The volatility is 

estimated  using weekly returns (52) for the fiscal year. Beatty and Zajac (1994) argue 

that firm risk reduces the probability of usage of stock options for compensation. The 

argument is based on the managements human capital risk which is tied to the 

company performance and makes them reluctant to further increase the firm specific 
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risk. However, the potential value of the stock options is higher for companies with 

higher total share price risk. This again might encourage the management willingness 

to receive this type of compensation. 

Liquidity. Quick-ratio is used as a proxy for corporate liquidity. Liquidity is included 

among the factors for two reasons. Firstly, lack of liquidity might increase the 

probability of a stock option grant as it might be a sign of low cash flow and hence 

low capability of cash compensation. Secondly, low liquidity might reduce agency 

costs as the management has less possibilities for excessive investments. 

Asset Structure. The fraction of tangible, long-term assets to total assets is used to 

proxy firm asset structure. If a large fraction of the assets are tangible the firm is 

expected to be easier to monitor. I hence expect an inverse effect of asset structure on 

the probability of stock option adoption. 

Investment Intensity. The investment intensity for the firm is proxied by the fraction 

of investments in long term assets to sales. Himmelberg et al. (1999) found evidence 

of higher CEO ownership in firms where the investment intensity is above average. 

The investments also serve as a proxy for growth which typically is associated to a 

enhanced need of monitoring. 

Growth Opportunities. The Market-to-Book ratio is used as a proxy for Growth 

opportunities. Firms with high Market-to-Book ratios have proportionally a large 

amount of intangible assets that clearly make the monitoring of the firm more 

complicated and increase the impact the management can have on firm performance. 

Historical Stock Price Appreciation. The historical return for one year is used to 

proxy the owners willingness to dilute their ownership. If the historical price 

movement is positive it is possible to assume that the owners are more willing to give 

a part of the wealth as stock options in compensation for further positive return. It is 

also assumed that due to behavioral the management might be more willing to accept 

options in favorable stock market climates. 

Historical Stock Market Return. The one-year return for the HEX-portfolio index is 

used to proxy stock market climate. Market climate is expected to affect the 

willingness of the management to receive compensation in form of stock options. As 
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most of the stock options still remain unadjusted for market movements one can argue 

that negative market climate might be viewed as an extra risk from the managements 

point of view.  

The variable measurement and the expected signs are summarized in Table 2 below. 

Table 2 

The measurement of the independent variables and the expected/hypothesised signs 

for the variables 

Variables Definition Expected sign

CEO Ownership Fraction of shares held by CEO (applicable if CEO 
among 15 largest shareholders, else 0%)

-

Ownership Concentration Fraction of shares held by three largest 
shareholders

-

Institutional Ownership Dummy Variable: 1 if a institution is among three 
largest shareholders

+

Foreign Ownership Fraction of shares held by foreign investors +

Firm Size Natural logarithm of sales +

Zero-Dividends (b) Dummy Variable: 1 if firm pays zero dividends +

Leverage Fraction of Long-Term Debt to Total Assets +/-

Risk Stock Return Volatility: Standard deviation p.a. 
measured using week-returns

+/-

Liquidity Quick Ratio: (Cash + Financial Assets + 
Receivables)/ Short Term Debt

+/-

Asset Complexity Fraction of Fixed Assets to Total Assets -

Investment Intensity  Fraction of Investments in Long-Term Assets to 
Sales

+

Growth Opportunities Market-to-Book ratio +

Stock Price Appreciation 1-Year Stock Return +

Market Return 1-Year Return for the HEX portfolio index +
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III. Empirical Results 

A. Sample Characteristics 

Summary statistics for the independent variables for the whole sample are presented 

in Table 3. The mean figures reveal interesting information about the ownership 

structure of the sample firms. The Finnish firms seem to display a large degree of 

ownership concentration (on average 45% of the shares are held by the three largest 

shareholders) and low degree of CEO ownership. Table 3 also reveals that there is a 

large cross-sectional variation in most of the variables that are used to proxy 

ownership concentration, growth and investments, and firm size. 

Table 3 

Summary Statistics for the independent variables for the total sample (n=224). All 
firms were listed on the Helsinki Stock Exchange during the time period 1993-1998. 
The data is consolidated from Datastream, Nordic Accounting Network, Pörssitieto 
and The Finnish Central Securities Depository (APK). The sample includes 80 firm-

years of stock option grants (39 first contracts and 41 follow-up contracts) 

Variables Mean Median Minimum Maximum

CEO Ownership 0,014 0,000 0,000 0,405
Ownership Concentration (a) 0,45 0,41 0,03 0,96
Institutional Ownership (b) 0,72 1 - -
Foreign Ownership 0,16 0,08 0,00 0,91

Firm Size [ln(Sales)] 4 472 1 060 10 68 837
Zero-Dividends (b) 0,22 0 - -
Leverage (Long-Term Debt/Total Assets) 0,54 0,54 0,01 0,99
Risk (Stock Price Volatility) 0,39 0,36 0,17 1,07
Liquidity (Quick Ratio) 1,40 1,05 0,07 9,52
Asset Complexity (Fixed Assets/ Total Assets) 0,57 0,56 0,01 1,00
Investment Intensity (Investments/Sales) 0,35 0,05 -10,24 35,83
Growth Opportunities (M/B) 1,84 1,36 0,17 13,49

Stock Price Appreciation 0,32 0,23 -0,69 3,18
 

(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 

Table 4 displays average values for the independent variables for the four subsamples. 

The ownership variables reveal some preliminary evidence of differences in averages 

between the subsamples. The average ownership concentration for firms that have not 

adopted stock options is 53%, when the corresponding figure for the first adopters 
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32%. A similar difference can also be observed for the variable measuring 

institutional ownership. It also seems that the companies that the firm size of the 

adopters is larger than that of the no stock option firms. 

Table 4 
Average values for the independent variables for the four subsamples. All firms were 
listed on the Helsinki Stock Exchange during the time period 1993-1998. The data is 
consolidated from Datastream, Nordic Accounting Network, Pörssitieto and The 
Finnish Central Securities Depository (APK).  

Variables

First Stock 
Option 

Introduction

Follow-up 
Stock 
Option

No Stock 
Option Firm

Years Before 
Stock 
Option

(n=39) (n=41) (n=101) (n=43)

CEO Ownership 0,014 0,020 0,016 0,005
Ownership Concentration (a) 0,32 0,32 0,53 0,47
Institutional Ownership (b) 0,87 0,88 0,63 0,65
Foreign Ownership 0,17 0,32 0,12 0,08

Firm Size (Sales) 5 734 9 678 2 308 3 447
Zero-Dividends (b) 0,18 0,05 0,24 0,37
Leverage (Long-Term Debt/Total Assets) 0,58 0,56 0,52 0,52
Risk (Stock Price Volatility) 0,38 0,35 0,38 0,48
Liquidity (Quick Ratio) 1,28 1,06 1,68 1,17
Asset Complexity (Fixed Assets/ Total Assets) 0,51 0,55 0,58 0,62
Investment Intensity (Investments/Sales) 0,84 0,64 0,04 0,34
Growth Opportunities (M/B) 1,88 2,39 1,80 1,38

Stock Price Appreciation 0,61 0,44 0,24 0,15  
(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 

B. Correlation among the Variables 

The Pearson correlation coefficients among the independent variables are presented in 

Table 5 below. The largest correlation can be observed between firm risk and zero 

dividends, which seems natural assuming that firms in high growth industries do not 

pay dividends. Further more Table 5 reveals that there is large (>0.3) correlation 

between leverage and liquidity, asset complexity and foreign ownership, firm size and 

foreign ownership, firm size and ownership concentration, and between zero 

dividends and ownership concentration. However, on average the absolute value of 

the correlation among the independent variables is 0.13 which can be considered 

relatively low and should thus ensure that the methodological problems of 

multicollinearity can be avoided. 
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Table 5 

Pearson correlation coefficients among the independent variables. The sample includes firms listed on the Helsinki Stock Exchange during the 
time period 1993-1998. The data is consolidated from Datastream, Nordic Accounting Network, Pörssiteto and The Finnish Central Securities 
Depository (APK). The sample includes 80 firm-years of stock option grants (39 first contracts and 41 follow-up contracts) 

Variables 1 2 3 4 5 6 7 8 9 10 11

1 CEO Ownership 1.00
2 Ownership Concentration (a) 0.05 1.00
3 Institutional Ownership (b) -0.15 -0.24 1.00
4 Foreign Ownership -0.12 -0.15 0.00 1.00
5 Firm Size (Sales) -0.13 -0.36 0.23 0.39 1.00
6 Zero-Dividends (b) -0.06 0.32 -0.11 -0.08 -0.17 1.00
7 Leverage (Long-Term Debt/Total Assets) -0.13 -0.11 0.07 0.10 0.11 0.21 1.00
8 Risk (Stock Price Volatility) 0.09 0.27 0.03 -0.06 -0.12 0.54 0.24 1.00
9 Liquidity (Quick Ratio) 0.04 -0.07 -0.02 -0.07 -0.14 0.09 -0.45 -0.08 1.00

10 Asset Complexity (Fixed Assets/ Total Assets) -0.13 0.19 0.01 -0.39 -0.11 0.24 0.04 0.13 -0.04 1.00
11 Investment Intensity (Investments/Sales) -0.07 -0.01 -0.04 0.03 -0.04 -0.07 0.21 -0.07 -0.01 0.17 1.00
12 Growth Opportunities (M/B) 0.11 -0.13 -0.16 0.21 0.19 -0.18 -0.05 -0.08 -0.01 -0.20 -0.03
13 Stock Price Appreciation 0.09 -0.09 0.02 0.10 0.16 -0.10 0.08 0.06 -0.09 -0.04 0.05  

(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 
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C. Test Results 

T-ratios for the Probit regression estimates for the suggested proxy variables appear in 

Tables 6 and 7. Table 6 displays the result using a clean control group. The control 

group in these regressions consists only of firms that have not introduced stock 

options during the investigated period. This approach is used to minimize 

disturbances of observations for firms that later introduce stock options. The results 

clearly point out that several of the variables used as proxies for agency cost have 

explanatory power on the adoption of stock option programs. In addition to these 

variables I also find evidence of a link between historical market return and the 

probability of stock option adoption. Regarding the variables foreign ownership and 

leverage the results also indicate some, albeit much weaker, relation to the likelihood 

of a stock option grant. 

As table 6 indicates, the coefficients for ownership concentration, institutional 

ownership, investment intensity, and liquidity have expected signs and are statistically 

significant for both first and follow-up stock option adoptions. This supports the  

hypothesis that ownership structure is a strong determinant of compensation. The 

positive sign for institutional ownership is also in line with the findings of David et al. 

(1998).  As expected from the models presented in section II, I find evidence of 

growth (measured as investments/sales) being a significant factor driving the use of 

stock options. Liquidity also affects the probability in the expected way. Furthermore 

the historical market return also contributes significantly to the model in the expected 

way.   

The estimated relationship for the CEO ownership variable is positive and significant. 

This finding is somewhat contradictory to earlier findings by e.g. Beatty and Zajac 

(1994).  However, it can be argued that CEO equity ownership can serve as both a 

complement and a substitute to stock options. In this case it seems that firms that 

adopt stock options also display larger CEO ownership. 
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Table 6 

Elasticities at means, t-ratios and probability values (in parenthesis) for Probit 
regressions, where the dependent variable is 1 if the company has introduced a stock 
option program and 0 otherwise. Panel A displays observations of first stock option 

grants against a control sample consisting of firms that have not adopted stock options 
during the investigated time period (1994-1999). Panel B displays both first adoptions 
of stock options and follow-up contracts against the same control group as in panel A. 

n
Log Likelihood ratio (c)
% of right predictions
Cragg-Uhler R-Squared

Elasticity t-ratio prob. Elasticity t-ratio prob.
at means at means

CEO Ownership 0.127 1.63 (0.053) 0.091 2.09 (0.019)
Ownership Concentration (a) -2.159 -3.89 (0.0001) -1.166 -4.30 (0.00001)
Institutional Ownership (b) 0.841 1.88 (0.031) 0.652 2.69 (0.004)
Foreign Ownership 0.083 0.48 (0.318) 0.409 3.45 (0.0004)

Firm Size (ln(Sales)) 1.454 1.33 (0.092) 0.344 0.59 (0.2792)
Zero-Dividends (b) 0.140 0.90 (0.185) -0.019 -0.27 (0.3938)
Leverage -2.068 -1.96 (0.026) -0.433 -0.92 (0.1784)
Risk 0.448 0.49 (0.312) -0.088 -0.21 (0.4158)
Liquidity -0.969 -1.79 (0.038) -0.502 -1.99 (0.024)
Asset Structure -1.966 -2.59 (0.005) -0.235 -0.71 (0.2388)
Investment Intensity 0.510 2.36 (0.01) 0.049 2.33 (0.0104)
Growth Opportunities (M/B) -0.003 -0.01 (0.495) 0.045 0.34 (0.3676)

Stock Price Appreciation 0.006 0.04 (0.484) 0.049 0.57 (0.2839)
Market Return 1.039 3.06 (0.001) 0.393 2.29 (0.0117)
Constant 1.193 0.61 (0.273) 0.162 0.16 (0.4381)

54.9 % 52.0 %

PANEL B

181
88.87

77.3 %

First + follow up
PANEL A

140
67.18

First adopters

85.7 %

 
 (a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 
(c) The Log Likelihood ratio is calculated as [�2* logL(0)] � [�2*logL(n)], where n is the maximum number of 
iterations needed for optimal estimate. The Log Likelihood ratio converges to a Chi-squared distribution with 14 
degrees of freedom. The critical (5%)  Chi-squared value is 27.59. 

 

The results in Table 6 also indicate some significance for the foreign ownership and 

leverage variables. The evidence regarding these factors is however inconclusive. 

Furthermore I find no (econometric) evidence of firm size, dividends, risk, asset 

structure, growth opportunities, or stock price appreciation being related to stock 

option adoption. 
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Table 7 

Elasticities at means, t-ratios and probability values (in parenthesis) for Probit 
regressions, where the dependent variable is 1 if the company has introduced a stock 
option program and 0 otherwise. Panel A di splays observations of first stock option 
grants against a control sample consisting of both firms that have not adopted stock 
options and years before adoption for firms that later adopt stock options. Panel B 

displays both first adoptions of stock options and follow-up contracts against the same 
control group as in panel A. 

n
Log Likelihood ratio (c)
% of right predictions
Cragg-Uhler R-Squared

Elasticity t-ratio prob. Elasticity t-ratio prob.
at means at means

CEO Ownership 0.139 1.92 (0.029) 0.118 2.56 (0.006)
Ownership Concentration (a) -1.620 -2.91 (0.002) -1.074 -3.45 (0.0003)
Institutional Ownership (b) 1.263 2.71 (0.004) 0.924 3.43 (0.0004)
Foreign Ownership 0.208 1.25 (0.106) 0.504 4.20 (0.00002)

Firm Size (ln(Sales)) 0.126 0.13 (0.449) 0.226 0.36 (0.361)
Zero-Dividends (b) 0.223 1.16 (0.125) 0.002 0.02 (0.492)
Leverage -1.323 -1.36 (0.088) -0.174 -0.35 (0.365)
Risk -0.714 -0.79 (0.214) -0.554 -1.19 (0.118)
Liquidity -1.015 -1.93 (0.028) -0.575 -2.05 (0.021)
Asset Structure -1.472 -1.92 (0.028) -0.149 -0.39 (0.35)
Investment Intensity 0.153 2.98 (0.002) 0.058 2.36 (0.01)
Growth Opportunities (M/B) 0.077 0.29 (0.388) 0.117 0.79 (0.217)

Stock Price Appreciation 0.128 0.98 (0.165) 0.113 1.33 (0.093)
Market Return 0.854 2.90 (0.002) 0.392 2.30 (0.011)
Constant 0.853 0.39 (0.347) -0.628 -0.53 (0.298)

76.3 %
45.9% 49.9 %

PANEL B
First + follow up

183
64.29

224
101.06

PANEL A
First adopters

83.6 %

 
(a) The fraction of the shares held by the three largest shareholders 
(b) Dummy variable 
(c) The Log Likelihood ratio is calculated as [�2* logL(0)] � [�2*logL(n)], where n is the maximum number of 
iterations needed for optimal estimate. The Log Likelihood ratio converges to a Chi-squared distribution with 14 
degrees of freedom. The critical (5%) Chi-squared value is 27.59. 

Table 7 above displays the result for the test with a control group consisting of both 

firms that have not adopted stock options during the investigated time period and of 

years before the adoption for firms that later appear as observations in the adopting 

group. The purpose of these test is to investigate whether the results are robust for 

differences in the control group. In addition to this the intuition behind including the 

years before the first adoption to the control group is that some of the variables 

perhaps have threshold levels that, when they are reached, increase the probability of 
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stock option adoption.  The results from the estimations are the same as for the 

regressions displayed in Table 6. The results thus seem robust for the selection of the 

control group, and it seems that including the years before the option grant into the 

control group only makes the results somewhat weaker as most of the t-ratios become 

smaller in absolute value.  

IV. Summary and conclusions 

This paper analyzes the factors driving a stock option grant using data for Finnish 

publicly listed firms. By estimating a Probit model, with stock option adoption being 

the dependent variable, I find strong evidence of several agency theory based 

variables having explanatory power on the likelihood of a stock option grant. The 

findings support the hypothesis presented and are in line with agency cost and 

corporate governance theories presented in the literature. As suggested by the agency 

literature the findings point out that ownership concentration serves as a substitute for 

other controlling mechanisms, and thus firms with higher ownership concentration 

have a lower probability of stock option adoption. The findings also confirm that 

firms with institutional owners are more likely to adopt executive stock options. CEO 

ownership is also found to have a positive effect on the likelihood of stock option 

adoption, which is somewhat contradictory to earlier findings. This can how ever be 

explained by the fact that these CEO ownership and stock options complement each 

other as vehicles of ownership.  

The findings of this study show that firm liquidity is inversely related to the 

probability of stock option adoption. This supports the earlier findings by e.g. 

Yermack (1995) that companies with lower free cash flow are more likely to use stock 

options as a part of their compensation structure. Furthermore the results indicate that 

investment intensity, and historical market return are significantly positively related to 

the likelihood of adopting a executive stock option program. 

The main conclusion of this paper is that compensation theory appears to give good 

predictions when looking at the likelihood of a stock option award. However, 

previous studies such as Jensen and Murphy (1990) and Yermack (1995) are 

somewhat different in spirit and conclude that observed compensation patterns are 

inconsistent with the implication of compensation theory. The difference in results 
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indicates that it is possible to predict the likelihood of a stock option award using 

agency and compensation theory, although the previous studies have failed to show a 

similar linkage to the cross-sectional variation in the level of the incentive 

compensation. 
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