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Abstract:
This study investigates the effect of equity-based compensation for CEOs and management

on firm performance in the Swedish market. Based on agency theory, we test the hypothesis
that equity-based compensation aligns the interests of management and shareholders to
improve firm performance. The study uses a quantitative approach with a sample of firms
listed on NASDAQ-OMX Nordic during the period 2019-2024, resulting in an unbalanced
panel dataset consisting of 585 observations from 149 unique firms. To address the potential
problem of reverse causality, lagged independent variables are utilized in an Ordinary Least
Squares (OLS) regression with firm and year fixed effects. Firm performance is measured
using Tobin’s Q and Return on Assets (ROA). The results reveal no statistically significant
linear relationship between equity-based compensation and firm performance for either CEOs
or management. However, a non-linear analysis reveals that the effect of CEO equity-based
compensation differs across compensation levels. For accounting-based performance, low
levels of equity-based compensation show a positive and significant effect on ROA, while
this effect disappears at higher levels. For market-based performance, the pattern is the
opposite, with higher levels of CEO equity, based compensation showing a positive effect on
Tobin’s Q. The study concludes that no positive linear relationship can be established for
Swedish listed firms during the observed period, but that the effect is non-linear and that

specific levels improve firm performance.
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1. Introduction

1.1 Background

Equity-based compensation has evolved into an integral part of compensation in modern
corporate finance. The philosophy is to align the interests of management with those of the
shareholders in a company, by making them shareholders themselves (Lilienfeld-Toal &
Ruenzi, 2014). By granting the management of a company equity, the objective is to increase
their incentive to prioritise long-term firm performance instead of short-term personal gain or

risk-averse behaviour.

This is the foundation of the agency theory, where Jensen and Meckling (1976) state that a
firm can reduce the “principal-agent” problem by granting management a stake in the
company’s future value. By doing so, the company’s performance becomes a part of the
manager’s personal wealth, which in theory should lead to more efficient management and

higher returns for all shareholders (Hall & Liebman, 1998).

A recent study from PWC (2025) signals an increasing trend in equity-based compensation
for Swedish companies. In 2025, 40% of the observed Swedish listed companies introduced
new share-based compensation programs. This was an increase from 35% the previous year.
The study shows that 81% of the large cap companies now have an existing equity-based
compensation plan in place. This suggests that equity-based compensation is now a

standardized practice for Swedish listed companies on NASDAQ-OMX Nordic.

According to section 9 of the Swedish Corporate Governance Code (2024), compensation
programs for executives should be designed to ensure that “the company has access to the
competence required at a cost appropriate to the company” and that such programs achieve
their “intended effects”. This means that the compensation plan should be structured in a way
that promotes performance. Furthermore, the Swedish Corporate Governance Code
recommends a “remuneration committee" that monitors these compensation programs to

ensure they are working as intended and are transparent.



As these types of compensation programs become more common, it becomes increasingly
more important to evaluate their actual impact. While the goal is to improve performance, the
connection between these incentives and the performance of the company is still debated.
While some research indicates a positive relationship between equity-based compensation
and firm performance (Mehran, 1995; Core & Guay, 1999), other studies suggest the effects
may be non-linear (Bebchuk & Fried, 2003; Morck et al., 1988).

1.2 Problem description and problem analysis

As equity-based compensation becomes a standardized way to pay the management of
companies (PWC, 2025), an important question that arises is whether these programs actually
benefit the shareholders. From one perspective, giving the management shares could be a tool
to align their goals with those of the shareholders (Von Lilienfeld-Toal & Ruenzi, 2014).
From another perspective, it could increase managerial power in a way that allows them to
influence the board to give them expensive compensation packages that do not necessarily

lead to better company performance (Bebchuk & Fried 2003).

In the Swedish market this is a relevant issue, as 81% of large cap companies now use these
types of compensation packages. Even though the Swedish Corporate Governance Code
clearly states that the pay programs should have the “intended effects”, it is not clear if these
effects are actually happening. If these programs do not increase company performance, they
are a problem for investors. This raises the question whether equity-based compensation
actually increases firm performance. The purpose of this study is to examine this relationship

by addressing the following research question:

Does equity-based compensation for CEOs & management improve firm performance in

Swedish firms?

1.3 Aim of Study

The purpose of this study is to examine the relationship between equity-based compensation
for management and firm performance in Swedish companies. Using recent data from
2019-2024, this study aims to determine whether these compensation programs efficiently

align the interests of management and shareholders in the way suggested by the agency



theory. The aim is to examine if the “intended effects” mentioned in the Swedish Corporate
Governance Code are in accordance with the actual firm performance. Additionally, the study
aims to examine whether these effects vary across different levels of equity-based

compensation intensity by using non-linear testing.

The study is limited by lack of data about the Swedish market, which creates gaps in relation
to former research. Another limitation is the small sample of equity compensation data, only
being available for six years, including periods of macroeconomic instability which may

affect the results.

The remainder of this paper will have the following structure. The second section will consist
of the theoretical framework. Combined with former research on the effect of equity-based
compensation on firm performance will be discussed and a hypothesis will be developed. In
section 3 the methodology will be motivated with the model and the variables descriptions.
Section 4 will be a data section consisting of data sources, sample selection and descriptive
statistics. Section 5 will be empirical results of the regressions and robustness tests. Section 6
discusses the results and limitations. Finally, Section 7 presents the conclusions and

suggestions for future research.

2. Theoretical Framework & Previous research
2.1 Theoretical framework

2.1.1 Agency theory

Agency theory is the primary theoretical framework for this study. It provides the logic for
why equity-based compensation is expected to affect firm performance. Agency theory
defines the conflicts of interests between principals and agents, which in corporate
organizations refers to shareholders and executive management. In this situation the interest
of shareholders and managers may differ, as shareholders benefit from maximization of the
firm's long-term value, whereas managers may prioritize personal benefits, such as job
security or short-term bonuses, instead of taking actions that maximize shareholder value.

Therefore, the principal must align the interests of the managers with their own. One method



is granting managers and CEOs with equity stakes to motivate them to maximize share value.
Jensen & Meckling (1976) state two assumptions regarding the agency theory. First, that
agents are mostly driven by their own interest, and second, that agents are typically decision

makers with access to more information than principals.

The challenge for shareholders is further complicated by information asymmetry. Since
managers are involved in the daily operations of the firm, they possess more detailed
information than the shareholders. This makes it difficult and costly for shareholders to
monitor whether the managers are acting in their best interests or engaging in non value

maximizing actions (Williamson, 1963).

In order to mitigate these conflicts, Jensen and Meckling (1976) argue that the principal must
pay “agency costs”. They categorise these costs into three categories. Monitoring costs are
expenses for controlling agent behaviour. Bonding costs are costs “paid” by the agent to show
that they are acting in the principal's interest, such as through detailed financial reporting.
Residual loss is the remaining value lost due to the agent's decisions not aligning with those
of the principals, even after the monitoring and bonding efforts. To reduce residual loss, it is
critical to align the interests of the principals (shareholders) and the agents (managers). By
granting managers and CEOs equity in the firm, the principal turns the agent into a partial
owner. Theoretically, this should motivate the managers to act in line with shareholder

interests, as their personal wealth becomes tied to the firm’s long-term financial performance.

In summary, agency theory suggests that equity-based compensation can help solve the
principal-agent problem by aligning the interests of shareholders and management. It
therefore predicts that higher equity-based compensation should improve firm performance,

which motivates the research question of this study.

2.1.2 The Swedish institutional context

The Swedish market has several institutional characteristics that differ from those of US and
UK markets, where most previous research on equity-based compensation has been done.

Understanding these differences is important for interpreting the results of this study.



One key feature of the Swedish market is its ownership structure. Cronqvist & Nilsson (2003)
find that Swedish listed firms are often characterized by concentrated ownership, with
founding families or large investors holding controlling positions. This control is often
maintained through dual-class shares, which give some shareholders more voting power than
their ownership share would suggest. According to Cronqvist & Nilsson (2003), this type of
concentrated ownership may weaken the principal-agent conflict defined by Jensen &
Meckling (1976), because controlling shareholders have the power to monitor management
closely. This suggests that equity-based compensation may have less alignment power in the
Swedish market compared to markets where ownership is shared among many smaller

shareholders.

Another feature is that Swedish law requires employee representation on the board of
companies (1987:1245), which means that employees have a bigger insight in how the
company is controlled, not just the shareholders. This is different from the agency theory,
where the focus is to align the interests of shareholders and management. Consequently,
having employees on the board may influence how equity-based compensation programs are

designed in Swedish firms.

2.2 Previous research

2.2.1 Positive Correlation and Alignment

Previous research on equity-based compensation suggests that it is an effective tool for
aligning the interests of managers and shareholders, thereby improving firm performance.
Mehran (1995) found that a higher share of equity-based compensation in executive pay was
positively related to both return on assets and Tobin's Q. Similarly, Frye (2004) provided
evidence of a positive relationship between equity-based compensation and firm
performance. However, when splitting the sample across time periods, Frye (2004) found that
high levels of equity-based compensation in one period tended to result in lower future
accounting returns. These findings highlighted a difficulty in establishing causality, as they
raised the question of whether equity-based compensation improves performance or whether

high-performing firms are simply more likely to grant equity-based compensation.



Hall & Liebman (1998) argued that previous research focused too much on yearly salary and
instead examined the total wealth of CEOs, including their equity holdings. They found a
strong relationship between CEO wealth and firm performance when including such stock
holdings, suggesting that even a small increase in the company’s stock price could lead to a
large increase in a CEQO’s personal wealth. This supports the view that equity-based

compensation is an effective tool for aligning managerial interests with those of shareholders.

Building on this, Lilienfeld-Toal & Ruenzi (2014) conducted a study on firms where CEOs
had high levels of stock ownership and found that such firms significantly outperformed
those with low CEO ownership. They argued that high ownership created a strong incentive
for managers to act in the interests of the shareholders, which led to better strategic
decision-making and higher long-term value, demonstrating a direct link between managerial

ownership and firm performance.

Additionally, Core & Guay (1999) presented evidence that firms actively use equity-based
compensation to align the interests of the CEO and shareholders, finding that active
management of equity-based compensation is positively related to the performance of the
firms, which is consistent with the hypothesis of a positive correlation between equity-based
compensation and firm value. Even though Rehman et al. (2021) focused on total
compensation rather than only equity-based compensation, their findings were consistent

with prior studies made by Core & Guay (1999).

Nam et al. (2006) studied the relationship between equity-based compensation and firm
value, where they base their hypothesis in the agency theory. By splitting the sample into
groups of high and low equity-based compensation, they find that the firms with higher levels
of equity-based compensation were valued higher compared to those with lower levels, based
on an industry-adjusted valuation measure. The results were further supported with
robustness checks, where they use market-to-book ratio as an approximation of Tobin's Q,

which further supported their findings.

Li et al. (2015) examined CEO-stock-based compensation and its impact on firm
performance in the S&P 500 from 1993 to 2005. The authors identified a v-shaped pattern by

grouping the observations based on the performance and found a positive effect of



equity-based compensation in high-performing firms, a negligible effect in the middle
quantiles and a negative effect in the lower quantiles. Their findings were supported by their
robustness checks, where they use Tobin’s Q as a dependent variable for market-based
performance. The results showed a positive and significant relationship that supports the
hypothesis that equity-based compensation improves firm performance, although the effect

depends on the firm’s current performance level.

2.2.2 Non-Linear effects and External Conditions

Further research suggests that the relationship may not be linear. Morck et al. (1988) show
that higher managerial ownership initially enhances firm value, measured by Tobin’s Q, by
aligning management and shareholder interests. They found a decline in value maximization
as the share ownership among management increased. They also found that beyond a certain
ownership level, firm performance declined. The authors argued that this was due to
management gaining excessive control relative to shareholders. Keating et al. (2023) found
similar results when investigating the relationship between equity-based compensation, in the
form of employee stock option programs, and stock performance measures, such as
price-to-earnings ratio. The authors found that excessive use of stock options can weaken the

relationship with firm performance.

Kuo et al (2013) contributed further by studying the effect of equity-based compensation and
how levels of equity-based compensation pay ratio have different outcomes. In their sample
of S&P 500 companies from 1994 to 2008, they found a positive effect of equity-based
compensation. However, they find that for a ratio under 0.46 there were positive and
significant results on return on equity, which captures similar effects to return on assets. In

contrast, ratios higher than this have no or even negative effects on firm performance.

Beyond executive compensation, research also highlights the importance of broader incentive
structures. Huselid (1995) studied the effect of human resources management, concluding
that compensation structure was an effective method of strengthening financial performance
due to its effect on employee turnover rate and productivity. This matches the findings of
Gerhart & Milkovich (1990) who found evidence of employee stock options having positive
effects on firm performance. In a study of profit sharing, Kruse (1992) concluded that it had a

positive effect on firm performance.



2.3 Hypothesis development

According to the theoretical framework of agency theory, the separation of ownership creates
potential conflicts of interests where agents (management) may prioritize personal gain over
maximizing the value for the principals (shareholders). Jensen & Meckling (1976) argued
that this conflict leads to agency costs, which can be reduced by aligning the incentives of
both parties. By granting equity-based compensation, the firm reduces this misalignment, as
executives gain a financial stake in the long-term value of the firm. Since the CEO holds the
final decision making authority in the firm's daily operation, their personal wealth becomes
directly linked with firm value through equity holdings. If the agency theory holds true,
higher levels of equity-based compensation should lead to better firm performance.

While the CEO is the primary decision maker, the management team plays a critical role in
daily operations. As a firm increases in size and complexity, the importance of aligning the
interests of management with those of the shareholders becomes increasingly important. By
extending equity-based compensation to the management team, the firm ensures that
incentives are aligned throughout the entire firm, creating a collective drive towards value
creation. Therefore equity compensation for management should also improve the

performance of a firm.

Mehran (1995) and Frye (2004) found a positive relationship consistent with the agency
theory, which serves as the basis for the following hypothesis regarding the CEOs equity

based-compensation:

Hla: Higher equity-based compensation ratio has a positive effect on Return on Assets.
HIib: Firms paying equity-based compensation are associated with higher Return on Assets

compared to firms that do not.

Based on Mehran (1995) and Frye (2004) the effect should be seen on Tobin's as well, which
developed the following hypothesis.

H2a: Higher equity-based compensation ratio has a positive effect on Tobin's Q.
H2b: Firms paying equity-based compensation are associated with higher Tobin’s Q

compared to firms that do not.



While the primary hypotheses assumes a linear relationship, previous research suggests that
the effect of equity-based compensation may not be linear across all levels of compensation.
Morck et al. (1988) found that the relationship between managerial ownership and firm value
was non-linear, with firm performance declining beyond a certain level of ownership.
Similarly, Kuo et al. (2013) identified a threshold at an equity ratio of 0.46, with higher levels
showing no or negative effects on firm performance. Based on this, the following hypotheses
are developed. Nam et al.(2006) found that firms with higher levels of equity-based
compensation ratio were valued higher than firms with lower ratios. However, Kuo et al.
(2013) and Morck et al. (1988) suggested that the relationship might be non-linear,
potentially because managers can gain excessive influence over the company at high

ownership levels. Which develops the third hypothesis:

H3a: The effect of equity-based compensation on Return on Assets is non-linear

H3b: The effect of equity-based compensation on Tobin's Q is non-linear

3. Methodology

3.1 Methodology
Following the methodology of Mehran (1995), this study employed a quantitative approach

to analyze the relationship between equity-based compensation and firm performance. To
ensure the reliability of the results, we controlled for firm-specific characteristics, such as
firm-size, debt-ratio, growth opportunities and assets in place. The data was collected from

the Swedish House of Finance and Compustat.

3.2. Model specification

The relationship was examined using an ordinary least squares (OLS) regression model. The
model utilized performance variables (ROA or Tobin’s Q) as the dependent variables in
separate regression models. To test if higher equity-based compensation improves firm
performance, equity-based compensation ratio served as the main independent variable for

both the CEO and management regressions. To examine whether firms providing



equity-based compensation to CEOs and management outperform those that do not, a dummy
variable was incorporated as a binary alternative to the continuous equity-based
compensation ratio. Control variables were used to ensure that the observed effects on
performance originated from equity-based compensation rather than other firm-specific
factors. The selection of control variables was consistent with Mehran (1995), whose study
examined the relationship between equity-based compensation and firm performance.
Therefore, the control variables used were R&D/Sales, the natural logarithm of total assets,

debt-ratio and inventory, property plant and equipment divided by total assets.

To address the endogeneity concerns raised by Frye (2004), specifically whether firm
performance drives equity compensation or equity-based compensation drives firm
performance, this study employed lagged independent variables By using audited data from
Swedish House of Finance and Compustat in addition to established performance variables,
such as the Chung and Pruitt (1994) approximation for Tobin’s Q, the study aimed to ensure
the reliability and credibility. All variables were winsorized at the 1st and 99th percentile to
reduce the impact of extreme outliers. The following regressions were used to test the linear

effect of equity-based compensation:

ROA,, = B ot B) Equityratio,,, + B, Debtratio;,_;+ B;Logtotalassets ,_; + B, IPPE/A;,—; + Bs R&D/S;,-; + &

Tobin's Q = B+ B, Equityratio,,-, + B, Debtratio,, + B;Logtotalassets ,_; + B4 IPPE/A;,-, + Bs R&D/S;,-; + &

To test whether paying managers and CEOs with equity-based compensation affects firm

performance, the following regression have been done:

ROA;, = Byt By Equitydummy;,; + B, Debtratio;,- + PsLogtotalassets ., + B, IPPE/A;,-; + Bs R&D/S;,-; + &

Tobin's Q = B, + B, Equitydummy,,_, + B, Debtratio,, + BsLogtotalassets , ; + Py IPPE/A;,-, + Bs R&D/S;,- i+ &;

3.2.1 Non-linear specification

In addition to the linear models, this study tests for a non-linear relationship between
equity-based compensation and firm performance, motivated by previous research by Kuo et
al. (2013) and Morck et al. (1988). To examine whether the effect of equity-based

compensation differs across compensation levels, observations with equity-based



compensations are divided into two subgroups based on their equity ratio, being a high group
and a low group. Separate OLS regressions are then run for each subgroup, using the same
control variables and structure as the main models. This allows for a direct comparison of the
effect of equity-based compensation at different intensity levels. The following regressions

are estimated for each subgroup:

ROA,, = B o+ B1 Highequityratio;,_; + B, Debtratio;,_+ B;Logtotalassets ,_; + B, IPPE/A;,—; + Bs R&D/S,_; + &;
Tobin's Q = B o+ B, Highequityratio,,-; + B, Debtratio;,_;+ B;Logtotalassets ,_; + B, IPPE/A;,-; + Bs R&D/S, -+ &;
ROA;, = B o+ B, Lowequityratio;,—; + B, Debtratio,, + BsLogtotalassets ,_; + B4 IPPE/A;,; + Bs R&D/S; - i+ &

Tobin's Q= P o+ B) Lowequityratio,,_; + B, Debtratio;,_+ PsLogtotalassets ,_; + By IPPE/A;,_; + Bs R&D/S,,_ 1+ &;



3.3 Variable description

Table 1 Variable Definitions

Variable Name Variable Description

ROA Net operating income divided by total assets

Tobin's Q Sum of Marketcapitalization, Longterm debt,
Shortterm and preferred stock divided by total
assets

Return on Equity (ROE) Net operating income divided by book value of
equity

Market-to-Book Market capitalization relative to book value of
equity

Equity Ratio Defined as Equity based compensation in relation

to total compensation received

Equity Dummy A dummy equal 1 if paid equity in a year

Log Total Assets Natural logarithm of total assets

Debt ratio Debt ratio calculated as Long term debt/ Total
assets

R&D/S Research and development expenses divided by
sales

IPPE/A Gross of Inventory, Property, Plant and

equipment relative to total assets

This table presents the definitions of all variables used in the regressions

3.3.1 Dependent variables

In line with Mehran (1995) and Frye (2004), return on assets (ROA) and Tobin’s Q were used

as dependent variables. ROA was calculated as net income relative to total assets.

__ NetOperating Income
ROA = Total Assets




Tobin's Q was calculated using Chung and Pruitt’s (1994) approximation formula, which is
the sum of market value of common stock, long-term debt, short-term debt and preferred

stock, divided by book value of assets.

MVequity+LTD+STD+preferred stock

Tobin's Q =

BVassets

Market value of common stock was computed as the number of outstanding shares on
December 31st multiplied by the closing share price on 31st of December. A limitation in our
data collection concerned the share prices of the companies, where there were several
different prices recorded for December 31st for each firm. Therefore, we decided to use only

the first recorded value and drop the others.

The decision to use the approximation formula was motivated by the high availability of the
required data, as all the components can be found in the company’s annual reports. The main
differences of the approximation formula from the original are the assumptions that the cost
of buying equipment, inventories and the firm's plant are equal to their book values. The
value of Tobin's Q represents the market value of the company's assets. A value above 1
indicates that the market value exceeds the cost of acquiring the assets, often interpreted as a
sign of growth opportunities or potential overvaluation. A value below 1 suggests that the
market values the assets at less than their replacement costs, which indicates ineffective asset

utilization or undervaluation.

3.3.2 Independent variables

The first independent variable was the ratio of the CEO’s equity-based compensation in
relation to their total compensation. Equity-based compensation is defined as share-based
compensation paid during the year. The second main variable used was management

equity-based compensation (excluding the CEO).

In addition to the equity-based compensation ratios, two dummy variables were introduced to
capture the impact of equity-based compensation from a binary perspective. The first dummy

variable indicated whether a firm paid equity-based compensation to its CEO during the



observed year, while the second served the same function for the management team. These
two dummy variables, used in combination with the ratio variables, provided a broader
analysis by distinguishing between the existence of equity-based compensation and the
intensity of compensation. This approach allowed us to investigate whether the presence of
equity incentives affects firm performance and whether the intensity of these programs

influences firm performance.

Using research and development (R&D) expenses in relation to revenue as an estimation of
growth opportunities is consistent with previous research from Smith & Watts (1992). Higher
R&D expenses indicate expectations of future growth and performance, as these costs
generate future earnings not yet captured in current firm performance. Including R&D is
relevant since innovative firms with high growth differ in compensation structure. Mehran
(1995) found that R&D relative to sales was positively related to the use of equity-based

compensation.

Gayle & Miller (2009) argue that controlling for firm size is important in the agency theory
framework, as larger organisations usually face a greater loss of shareholder control and thus
have stronger incentives to utilize equity-based compensation to reduce agency costs. Mehran
(1995) showed that compensation structures vary with firm size. Therefore, we used the

natural logarithm of total assets to control for size and avoid skewness and outliers.

Finally, capital structure was included as a control variable due to the choice of financing
affecting both a firm's financial constraints and its compensation structure. According to
Jensen (1986), debt serves as a method to control managers by reducing the available free
cash flow. This reduction limits their decision-making freedom and therefore encourages
them to act in the interest of the shareholders. Therefore, this study used long-term debt
relative to total assets as a proxy for capital structure. This is supported by Mehran (1995),
who found a negative relationship between equity-based compensation and total debt relative

to total assets.

To capture the effect of assets in place, a variable consisting of inventory plus the gross of

property, plant and equipment relative to total assets was used, in line with Mehran(1995).



This approach is motivated further by Lewellen et al. (1987), who argued that firms with

more tangible and long-duration assets tend to offer different compensation packages.

To address reverse causality, this study employed lagged independent variables to reduce the
risk that high equity-based compensation was a result of high firm performance in the same
year. Therefore, the independent variables from one year (e.g., 2023) were regressed on

performance metrics from the following year (e.g., 2024).

3.4 Error terms

Since the dataset consists of panel data, observations may be correlated within firms and
across years. Following Frye (2004), who also used panel data and fixed effects, this study
utilized a fixed-effects model in the OLS regression for equity ratio, including both firm and
year fixed effects. Firms were identified using the global identification key. The use of fixed
effects controls for unobserved characteristics that are constant over time within each firm, as
well as time-specific factors that affect all firms, thereby reducing the risk of omitted variable
bias. As there are larger variations within the equity ratio variable it is reasonable to apply
fixed effects. In the OLS regression with dummy variables, only year fixed effects were
included as variation within firms is smaller. The standard errors are clustered at firm level

across all regressions to account for serial correlation.

4. Data

4.1 Data sources and motivation

The empirical data for this study was collected from two primary sources. Data regarding
CEO and management equity-based compensation ratios was gathered from the Swedish
House of Finance (SHoF). SHoF was chosen because it provides high-quality data
specifically focused on the Swedish market, which is essential for capturing the
compensation structure on NASDAQ-OMX Nordic that broader international databases
might overlook. The data from SHoF was manually collected from annual reports by their

analysts.



Financial performance variables and firm-specific control variables, such total assets and net
income, were collected from Compustat. Compustat was utilized due to its standardized
reporting, which ensures comparability across industries. This is important for our study, as it
ensures that performance variables like ROA and Tobin’s Q are comparable between firms of
different sizes and industries, which decreases the measurement error in our OLS regression

model.

4.2 Sample selection and filtering

The initial sample included all firms for the period 2019-2024 in the “Nordic Compass,
Swedish House of Finance’s ESG Database”. The sample of 2019-2024 was selected based
on data availability on equity-compensation limited to these years. The firm performance data
is measured from 2020 to 2025 as the effect of equity compensation is measured one year
afterwards. Table 2 illustrates the sample selection process. The starting sample consisted of
1323 observations from firms with a market value above 150 million Euro listed on
NASDAQ-OMX Nordic. To ensure the validity of the results, a filtering process was used.
Observations with missing equity-based compensation for CEOs or management data were
dropped, leaving 1076 observations. Firms in the financial sector were excluded, in line with
Mehran (1995). After matching the remaining data with the Compustat Global Financials

Annual file, 663 observations remained.

Merging the remaining sample with firm performance variables left 642 observations due to
missing data on performance metrics. An additional 47 observations were dropped due to
missing values for control variables, leaving 595 observations. Finally, ten observations were
removed due to presumed data errors, such as negative values for compensation, leaving 585
observations from 149 unique firms. The final sample is an unbalanced panel, as the number
of observations per firm differs across years. Figure 1 shows a relatively equal distribution
across the years, while Figure 2 displays the frequency of observations per firm, showing the

number of firms included in different number years.



Table 2: Sample Selection Process

Selection Criterion Observations Dropped Remaining Observations

Initial sample: Nordic Compass 1,323
ESG Database, NASDAQ-OMX
listed firms with market value
above €150 million (2019-2024)

Less: Missing  equity-based | (247) 1,076
compensation data (CEO or

management)

Less: Unmatched after merging | (413) 663

with Compustat Global Financials
Annual & Firms in the financial

sector
Less: Missing firm performance | (21) 642
variables
Less: Missing control variables 47) 595
Less: Negative CEO or | (10) 585
management compensation (data
errors)
Final sample 585
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Figure 1 illustrates the distribution of observations for each year in the sample. The x-axis shows years and the

y-axis the number of observations.
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Figure 2 illustrates firm-year observations across the panel data, the x-axis shows the number of times a firm

appears in the sample and the y-axis the number of firms.

To manage extreme outliers, all variables in the sample were winsorized at the 1st and 99th
percentile. This meant that values outside these percentiles were replaced with the 1st and

99th percentile values. This ensured that no extreme observations skewed the results.



4.3 Descriptive Statistics

Table 3: Descriptive statistics

N Mean SD Min Max
ROA 585 0.011 0.216 -1.62 0.226
Tobin's Q 585 2.217 2.633 0.197 15.699
Ceo equity ratio 585 0.074 0.111 0 0.472
managementequityratio 585 0.06 0.091 0 0.374
R&D/S 585 0.58 4.072 0 37.257
IPPE/A 585 0.467 0.334 .008 1.498
Log Total Assets 585 9.258 1.607 5.498 12.484
Debt Ratio 585 0.255 0.159 0.004 0.76
ROE 585 0.052 0.402 -2.576 1.369
Market To Book 585 3.684 4.275 -1.445 24.922

Table 3 presents descriptive statistics for all variables in the paper after winsorization at the Ist and 99th

percentiles.

4.3.1 Performance Variables

Table 3 presents descriptive statistics after winsorization. The final sample consisted of 585
observations across all variables. The mean Return on Assets (ROA) is 1.1% with a standard
deviation of 21.6%. The minimum ROA value was -162% which was an extreme outlier even
after winsorization, compared to the maximum ROA of 22.6%. The extreme negative values
come from biotech companies but were decided to be kept in order to not manipulate the
results. This indicated that most of the ROA values in the sample were positive, but a few

large negative values drove the mean downwards.

Tobin's Q had a mean of 2.217 with a standard deviation of 2.633, reflecting high variation
across firms. The values ranged from a minimum value of 0.197 to a maximum of 15.699
Return on Equity (ROE), which replaced ROA in the robustness checks, showed a mean of
5.2% and a higher standard deviation of 40.3%. The maximum value for ROE was 136,9%
and the minimum was -257,6%. Similarly, the market-to-book ratio showed a mean of 3.684

and a standard deviation of 4.275.

4.3.2 Compensation variables

In table 3, CEO and management equity-based compensation are presented as percentages of

total compensation. The mean equity-based compensation for CEOs was 7.4% of their total



compensation, with a standard deviation of 11.1% and a maximum of 47.2%. In comparison,
the equity-based compensation for management was lower, with a mean of 6% and a standard
deviation of 9.1%. In table 4 is the descriptive statistics for equity-based compensation to
test hypothesis 3a and 3b. The table displays that Ceorequitybased High consists of ratios
between 13.7% up to 47.2%, and the CEOequitybased Low is from 0.1% up to 13.5%. The
same numbers are shown for management where the High sample consists of values between

10.3% up to 50.4% and the low is between 0.01% up to 10.2%.

Table 4 Descriptive statistics for high and low equity ratios above 0

N Mean SD Min Max
Ceoequitybased high 138 0.247 0.093 0.137 0472
Ceoequitybased Low 137 0.067 0.038  0.001 0.135
Management High 144 0.199 0.084 0.103 0.504
Management Low 143 0.046 0.029  0.001 0.102

Table 4 presents descriptive statistics for all variables in the paper after winsorization at the Ist and 99th

percentiles.

4.3.3 Control variables

The natural logarithm of total assets, used to represent firm size, had a mean of 9.25, with a
standard deviation of 1.61, with values ranging from a minimum of 5.50 to a maximum of
12.50. R&D expenses in relation to sales showed a mean of 58% and a high standard
deviation of 407.2%, due to several extreme values, including a maximum of 3725%. The
ratio of [PPE/A had a mean of 46.7% and a standard deviation of 33.4%, with values ranging
from 0.8% to 149.8%.

The debt-ratio had a mean of 25.5% with a standard deviation of 15.9%. Overall, the
presence of large outliers across several variables had to be considered when evaluating the

results of the regressions.

4.4 Correlation Matrix

Table 5 presents the correlation matrix for the variables used in the regression analysis.
Overall, the correlations were relatively low to moderate, suggesting that multicollinearity

was unlikely to be an issue in the study. However, the correlation between CEO equity-based



compensation and management equity-based compensation was relatively high (0.801),
indicating that firms that provided equity incentives to their CEO usually provided similar
incentives to the management. Because of this high level of correlation, these variables were

analyzed in separate regression models to avoid multicollinearity.

Several of the correlations were in line with expectations. Firm size was positively correlated
with ROA (0.294), which suggested that larger firms tended to report higher profitability
relative to their assets. Tobin’s Q was negatively correlated with firm size (-0.460) and debt
ratio (-0.365), suggesting that larger companies and firms with high leverage tended to
receive lower valuations relative to their assets. R&D was negatively correlated with ROA
(-0.533), most likely due to R&D expenses reducing short-term profit while aiming to

increase future growth.

Finally, Return on Equity (ROE) had a strong correlation with ROA (0.506), which was
expected since they both measure firm performance. Similarly, the high correlation between
Tobin's Q and market-to-book ratio (0.897) was expected, as both capture market-based firm

performance and share similar values in their calculations.

Table 5: Correlation matrix

Variables 0 Q63 & B ©) ) ® O (10
(1) ROA 1.000

(2) Tobins Q 0.088*  1.000

(3) Ceoequityratio -0.031 -0.024 1.000

(4) mgmtequityratio -0.062 -0.075  0.801%* 1.000
(5)Log Total Assets ~ 0.296* -0.460* 0.218* 0.287* 1.000

(6) Debt Ratio -0.057 -0.365* -0.056 -0.016  0.221* 1.000

(7) IPPE/A 0.133* -0.287* -0.055 -0.029  0.337*  0.203* 1.000

(8) RD/S -0.534* 0.049  0.027 0.031 -0.254* -0.147* -0.120* 1.000

(9) ROE 0.506*  0.149*  0.030  0.036  0.124*  -0.027 0.045 -0.379* 1.000

(10) Markettobook 0.180*  0.897* -0.011 -0.061 -0.363* -0.301* -0.205%* 0.013  0.029 1.000

Table 5 shows correlation after winsorization at 1st and 99th percentile, *** p<0.01, ** p<0.05, * p<0.1

5. Empirical Results

In this section, the empirical results of the OLS regressions are presented. The results are

divided into four parts. The first two examine the linear effect of equity-based compensation



on return on assets and on Tobin's Q. The third part addresses a non-linear effect, and the

fourth section tests the robustness of the results.

5.1 Effect on Return on Assets

Table 6 presents the results of the regression with ROA as the dependent variable to test
hypotheses Hla and H1b. The estimated coefficient for CEO equity-based compensation ratio
was 0.085, which is positive and aligned with the developed hypothesis. However, the
coefficient is not statistically significant at the 1%, 5,% or 10% significance levels.
Therefore, the null hypothesis could not be rejected and it was not possible to conclude that
CEO equity-based compensation had an effect on ROA in this sample. For the dummy
variable, the results were similar, as the estimated coefficient was positive at 0.006 and
insignificant at levels of 1%, 5% and 10%. Therefore, it was not possible to conclude if
paying the CEO with equity had an effect on ROA. The economic interpretation of the
coefficient is very small; a standard deviation increase in equity ratio for CEO of 11,1
percentage points would result in 0.009 percentage points increase, which is an extremely
small effect. This could therefore be a reason contributing to the insignificant results, as the

effect is minimal even if it were significant.

Similarly, table 6 displays the results for management equity-based compensation. The
estimated coefficient was 0.063 for the equity-based ratio , which also showed a positive sign
aligned with the hypothesis. However, as this coefficient is statistically insignificant at all
levels, the null hypothesis could not be rejected. Therefore, it was not possible to conclude
whether the management of equity-based compensation ratio had a positive impact on ROA.
The results for the regression with the dummy variable were -0.008, which were also
insignificant at the 1%, 5% and 10% levels. Therefore, no conclusion on whether paying
equity to management improves ROA can be drawn. The economic interpretation of an
increase of 1 standard deviation of 9,1 percentage points would result in a 0,006 percentage
point increase in Return on Assets, which is a minimal effect that might contribute to

insignificant results.

Comparing the two models, the results shared similar characteristics, with both estimating
positive but small coefficients with negligible economic effects. The estimated coefficient

was slightly higher for CEOs compared to management. The control variables in both



regressions were insignificant, which raises questions regarding their effect in these models.
However, this is logical given the low adjusted R-squared values. In the CEO regression, all
control variables are insignificant. In the dummy regressions, log total assets is statistically
significant at a 5% level, indicating that larger firms have higher Return on Assets. Research
and development expenses relative to sales are statistically significant at 1% level with an
estimated negative coefficient of -0.014, which is likely due to the fact that R&D costs have
not contributed to positive effects for the firms only one year after the expense. As seen in
Table 6, the adjusted R-squared is 2.9% and 2.7% for the equity-ratio regressions, which is
lower than in Frye (2004). Due to all control variables being insignificant, this is reasonable.
However, the dummy regressions have higher values of 33%, which is logical given the two
significant control variables. The dummy models also exclude firm fixed effects, which

contributes to the higher R-squared.

Table 6: OLS regression with Return on Assets as dependent variable

(1) (2) 3) 4)
ROA ROA ROA ROA
Ceoequitybased 0.085
(1.41)
Debt Ratio 0.122 -0.252" 0.117 -0.254™
(0.61) (-2.71) (0.58) (-2.69)
Logtotalassets 0.025 0.030" 0.026 0.030™
(0.50) (2.57) (0.50) (2.55)
IPPE/A 0.090 0.025 0.091 0.024
(0.92) (0.99) (0.93) (0.95)
R&D/S 0.003 -0.027" 0.003 -0.027"
(0.71) (-7.87) (0.73) (-7.85)
Ceodummy -0.020
(-0.93)
mgmtequitybased 0.063
(0.97)
mgmtdummy -0.023
(-1.02)
_cons -0.272 -0.151° -0.273 -0.154"
(-0.61) (-1.68) (-0.61) (-1.69)
Observations 585.000 585.000 585.000 585.000
Adjusted R-squared 0.029 0.363 0.027 0.363

t statistics in parentheses,” p < 0.10, ™ p < 0.05, ™" p < 0.01. All regressions include fixed years effects,
regression 1 and 3 include fixed firm effects.



5.2 Effect on Tobin's Q

The results using Tobin’s Q as the dependent variable are presented in Table 7 to test
hypotheses H2a and H2b. Across all four regression models, the coefficients for CEO and
management equity-based compensation were insignificant at the 1%, 5% and 10%
significance levels. The CEO equity ratio showed a coefficient of -0.069, while the CEO
dummy showed a coefficient of 0.067. For management, the equity ratio coefficient was
0.542 and the dummy coefficient was -0.023. Even though the signs of the coefficients differ
across the models, none of them were statistically significant and therefore no conclusion can
be drawn on whether equity-based compensation has an effect on Tobin’s Q. This means that
neither the presence nor the intensity of equity-based compensation had a measurable effect

on market-based firm performance in this sample.

However, several control variables showed significant effects on Tobin’s Q. Firm size,
calculated as the natural logarithm of total assets, showed a strong negative and significant
relationship with Tobin’s Q across all four models, which indicated that larger firms in the
sample tended to have lower valuations relative to their assets, which is reasonable as the
numerator of the dependent variable becomes smaller mechanically when total assets
increase. The debt ratio showed a significant relationship with Tobin’s Q, with positive
coefficients in the equity-ratio models and negative coefficients in the dummy models, which
may reflect differences in how leverage interacts with the different model specifications.
IPPE/A showed a significant negative relationship in the dummy models, while R&D
intensity remained insignificant across all models. Comparing the adjusted R-squared with
Frye (2004), we see that the models share similar values in the equity-ratio regressions, with
our models having 12,7% compared to Frye (2004) which had values ranging from 12,9% up
to 16,4%. The dummy regressions have slightly higher values, which is reasonable due to the

more significant control variables. The regressions in table 7 do not support H2a or H2b.



Table 7: OLS regression with Tobin's Q as dependent variable

1) ) () 4)
Tobins Q Tobin'’s Q Tobin's Q Tobin's Q
Ceoequitybased -0.069
(-0.12)
Debt Ratio 1.599" -5.158™ 1.667" -5.186™"
(1.98) (-3.43) (2.07) (-3.39)
Logtotalassets -2.050™ -0.711™ -2.065™" -0.703™"
(-4.65) (-3.95) (-4.69) (-4.01)
IPPE/A -1.535 -1.093™ -1.556 -1.101™
(-1.56) (-2.44) (-1.59) (-2.43)
R&D/S 0.033 -0.086™ 0.032 -0.086™
(1.55) (-2.45) (1.53) (-2.44)
Ceodummy 0.067
(0.18)
mgmtequitybased 0.542
(0.89)
mgmtdummy -0.023
(-0.06)
_cons 21.494™ 10.881"™ 21.587"" 10.859™
(5.29) (4.83) (5.32) (4.86)
Observations 585.000 585.000 585.000 585.000
Adjusted R-squared 0.127 0.254 0.127 0.254

t statistics in parentheses. p < 0.10, ™ p < 0.05, ™ p < 0.01. All regressions include fixed years effects,
regressions 1 and 3 include fixed firm effects.

5.3 Non-linear testing

To test hypotheses H3a and H3b for a non-linear relationship between equity-based
compensation and firm performance, an OLS regression was run where observations with
equity-based compensation were split into high and low subsamples at the median. For the
CEO, the low-paying subsample showed a statistically significant coefficient at the 5% level,
with an estimated coefficient of 0.371. The economic interpretation is that, on average, an
increase of 1 standard deviation within the low group of 3.8 percentage percentage would
result in an increase in Return on Assets of 0.14 percentage points, which is a small effect.
For the high-paying group, the estimated coefficient was -0.086 and was statistically
insignificant at the 1%, 5% and 10% levels. For management, the coefficients were
insignificant at all common levels for both high and low-paying subgroups. The signs
differed, with an estimated negative coefficient of -0.005 for the high group and a positive

coefficient of 0.032 for the low-paying group. However, given such low estimated



coefficients combined with a small standard deviation, the economic interpretation was

minimal and therefore this might be a factor explaining the insignificant results.

Comparing the control variables, research and development expenses relative to sales had a
negative estimated coefficient across all regression. However, the statistical significance
differed across the regressions. For the CEO regressions, the debt ratio was significant at the
5% level with a positive coefficient for low-paying but negative for high-paying firms. The
log of total assets was significant at the 1% level with a negative coefficient and the same
results were found for high-paying firms for management. The results from table 8 therefore
partly support H3a, as the effect of CEO equity-based compensation on ROA differed across

compensation levels.

Table 8: OLS regression with high/low equity on ROA

(D (@) 3) “4)
ROA ROA ROA ROA
Ceoequitybased High -0.086
(-0.49)
Ceoequitybased LOW 0.371™
(2.60)
Debt Ratio -0.411™ 0.274™ -0.506" 0.043
(-2.10) (2.50) (-2.66) (0.43)
Log Total Assets 0.019 -0.152™ 0.025 -0.098™
(0.42) (-4.25) (0.65) (-2.89)
IPPE/A 0.023 -0.025 -0.029 -0.011
(0.17) (-0.13) (-0.22) (-0.006)
RDS -0.004™ -1.841™ -0.004" -1.155™
(-2.10) (-6.77) (-1.73) (-3.38)
mgmtequitybased High -0.005
(-0.03)
mgmtequitybased Low 0.032
(0.11)
_cons -0.049 1.567° -0.084 1.029™
(-0.09) (3.97) (-0.21) (2.77)
Observations 138.000 137.000 144.000 143.000
Adjusted R-squared 0.254 0.465 0.227 0.331

¢ statistics in parentheses, “p < 0.10, ™ p < 0.05, ™" p < 0.01. All regressions include year and firm fixed effects.

The results for Tobin's Q differed from those for Return on Assets, as the high-paying
subsample had an estimated coefficient of 3.013, statistically significant at the 10% level,

while the low group was insignificant with an estimated coefficient of 3.445. For



management, the coefficients were positive but insignificant at all common levels and
therefore no conclusion can be drawn. The debt ratio and log of total assets were statistically
significant among the control variables. However, as Tobin's Q incorporates these variables,
the effect could be mechanical rather than economic. The debt ratio was significant at the
10% level with a positive effect for high levels of equity-based compensation of CEOs and
for low levels of management equity-based compensation. For low levels of management
equity-based compensation, the debt ratio is statistically significant at the 1% level, with a
positive coefficient. The findings in Table 9 therefore partly support H3b, as the effect of

CEO equity-based compensation on Tobin’s Q differed across compensation levels.

Table 9: OLS regression with high/low equity on Tobin's Q

(M 2 3) 4)
Tobin’s Q Tobin’s Q Tobin’s Q Tobin’s Q
Ceoequitybased High 3.013"
(1.78)
Ceoequitybased Low 3.445
(0.91)
Debt Ratio 1.955 1.190 3.889™" 6.078"
(1.85) (0.37) (3.17) (1.99)
Logtotalassets -0.724 -4.562™ -0.934 -4.149""
(-1.45) (-3.16) (-1.41) (-3.74)
IPPE/A 0.008 -4.259 0.524 -2.970
(0.01) (-1.53) (0.53) (-0.74)
R&D/S 0.027 -10.154 0.048 -20.074"
(1.65) (-1.05) (1.64) (-2.52)
mgmtequitybased high 1.549
(0.79)
mgmtequitybased low 4.755
(0.95)
_cons 7.857 47.077"" 9.449 41.810™
(1.56) (3.41) (1.41) (3.83)
Observations 138.000 137.000 144.000 143.000
Adjusted R-squared 0.153 0.267 0.131 0.274

¢ statistics in parentheses, “p < 0.10, ™ p < 0.05, ™" p < 0.01, All regressions include year and firm fixed effects.

5.4 Sensitivity test

5.4.1 Robustness of Linear Relationship
To test the sensitivity of the original results, additional regressions were performed to test

whether the results remain consistent when using different performance measures. Following



prior research, Return on Equity (ROE) was used as an alternative to Return on Assets (ROA)
as Kuo et al. (2013) used this as a measure of firm performance. Additionally, the
market-to-book ratio was used to test the robustness of the results found using Tobin’s Q,

following Nam et al. (2006).

As shown in table 10, ROE was used as the dependent variable to verify the findings. The
results were consistent with those found using ROA for the CEQ, as the variables of interest
remained insignificant at the 1%, 5% and 10% levels. This means that the choice of
performance measure did not change the interpretation of whether equity-based compensation
improves firm performance. While the estimated coefficients differ in sign, this did not
change the interpretation, since the effect could not be said to be different from zero. Similar
to the original model, research and development relative to sales is statistically significant at

the 1% level with a negative estimated coefficient.

For management, the estimated coefficient is negative at -0.364 for the equity-ratio and is
significant at the 10% level and positive at 0.045 for the dummy variable, however the
dummy variable remains insignificant. As the management ratio is now significant, but not in
the original model, this significance might be due to specific methodological choices.

Therefore, we can not conclude that there is an effect.



Table 10: Regression results with Return on Equity as dependent variable,

() 2 3) 2
CEO Equity CEO Dummy Mgmt Equity Mgmt Dummy

Ceoequitybased -0.135

(-0.46)
Debt Ratio 0.650 -0.228 0.630 -0.223

(1.35) (-0.88) (1.35) (-0.86)
Logtotalassets -0.038 0.009 -0.032 0.007

(-0.43) (0.53) (-0.37) (0.43)
IPPE/A 0.152 0.004 0.158 0.005

(0.44) (0.06) (0.46) (0.08)
R&D/S -0.017 -0.038™ -0.017 -0.038™

(-1.05) (-5.45) (-1.05) (-5.47)
Ceodummy 0.037

(0.85)
mgmtequitybased -0.364"
(-1.68)
mgmttdummy 0.044
(0.94)

_cons 0.190 0.039 0.151 0.044

(0.24) (0.26) (0.19) (0.29)
Observations 585.000 585.000 585.000 585.000
Adjusted R-squared 0.047 0.144 0.051 0.145

¢ statistics in parentheses, " p <0.10, ™ p < 0.05, ™ p < 0.01. All regression include year fixed effects, regression
1 and 3 include firm fixed effects.

Table 11 presents the robustness test where Tobin's Q was replaced with the market-to-book
ratio. The estimated coefficients for both CEO and management equity-based compensation
were positive, consistent with the original regression and remained insignificant at the 1%,
5% and 10% levels. For this reason, the null hypothesis could not be rejected and no

conclusion could be drawn regarding the effect on market-based performance.



Table 11: Effect of Executive Compensation on Market-to-Book Value

1) 2 () “4)
Market To Book Market To Book Market To Book Market To Book

Ceoequitybased 1.069

(0.56)
Debt Ratio -0.031 -6.323™ 0.104 -6.375™"

(-0.01) (-3.27) (0.04) (-3.25)
Logtotalassets -2.525™ -0.838™ -2.565"" -0.822"

(-3.64) (-3.94) (-3.77) (-3.93)
IPPE/A -1.046 -0.910 -1.086 -0.924

(-0.49) (-1.31) (-0.51) (-1.31)
R&D/S -0.004 -0.120™ -0.003 -0.120™

(-0.05) (-3.34) (-0.03) (-3.32)
Ceodummy 0215

(0.40)
mgmttequitybased 2.625
(1.25)
mgmtdummy 0.031
(0.05)

_cons 27.602"" 13.7427 27.875™" 13.704™

(4.22) (5.66) (4.34) (5.69)
Observations 585.000 585.000 585.000 585.000
Adjusted R-squared 0.168 0.208 0.171 0.207

t statistics in parentheses, 'p < 0.10, ™ p < 0.05, ™ p < 0.01. All regressions include year fixed effects,
regression 1 and 3 include firm fixed effects

5.4.2 Robustness of non-linear relationship

To test the robustness of the non-linear relationship, an ordinary least squares regression with
Return on Equity was used instead of Return on Assets, following Kuo et al. (2013), with
year and firm fixed effects. To test the non-linear relationship further, the robustness test
includes a linear coefficient and a squared term to capture a non-linear relationship, following
Morck et al. (1988). As seen in table 12, the results for both CEO and management are
presented. The findings for the CEO remain consistent, with coefficients being significant at
10%, just as table 8 shows, there are positive effects for lower levels of equity-based
compensation, but beyond a certain point the effect is no longer positive. The regressions
show that an equity ratio of up to 15,5% for the CEO has a positive effect on firm
performance, while levels higher than this yield a negative effect. The results are also
consistent for the market-to-book, as the estimated coefficient of the squared term is positive,
which indicates that at higher levels of equity-based compensation, market-based firm

performance improves. For the market-to-book ratio there is a positive effect of equity-based



compensation for ratios higher than 15%. The squared term’s coefficient is statistically

significant at the 5% level. The coefficients for management remain insignificant and no

conclusions can therefore be drawn.

Table 12: Regression on ROE with squared equity compensation

(1) 2 3 2z
ROE ROE Market to Market to
Book book
Ceoequitybased 0.987" -5.712%
(1.77) (-2.35)
Ceoequitybased sq -3.181° 19.215™
(-1.85) (2.60)
Debt Ratio 0.627 0.581 0.109 0.264
(1.41) (1.47) (0.04) (0.11)
Logtotalassets -0.034 -0.029 -2.550™ 25747
(-0.39) (-0.35) (-3.81) (-3.78)
IPPE/A 0.161 0.171 -1.101 -1.125
(0.48) (0.51) (-0.52) (-0.54)
R&D/S -0.016 -0.018 -0.006 0.000
(-1.07) (-1.10) (-0.08) (0.00)
mgmtequitybased 0.932 -1.570
(1.18) (-0.42)
mgmtequitybased sq -4.012 12.988
(-1.49) (1.37)
_cons 0.134 0.109 27.943" 28.010™
(0.17) (0.14) (4.42) (4.35)
Observations 585.000 585.000 585.000 585.000
Adjusted R-squared 0.058 0.062 0.176 0.172

*
t statistics in parentheses p < 0.10, ™ p < 0.05, ™ p < 0.01. Regressions include firm s and year fixed effects.

The robustness test strengthens the findings of this study, as the results were consistent with

the original findings. This indicates that the initial results were not driven by the specific

performance measures chosen or the methodological choice. Based on the findings, it can be

concluded that there is a non-linear relationship between equity-based compensation and firm

performance.



6. Discussion

The findings of this study initially indicate no statistically significant linear relationship
between equity-based compensation and firm performance, neither for CEOs nor for
management when observing the full sample. Although the estimated coefficients were
positive in all regression models, they remained insignificant. This lack of linear significance
suggests that the impact of equity-based compensation on firm performance in the Swedish
market is not observable in a linear setting. Consequently, this paper contributes to the
literature by highlighting that it is not possible to determine whether equity-based
compensation has a general positive impact on firm performance in Swedish firms. However,
our non-linear analysis reveals that significant effects appear depending on the intensity of

equity-based compensation.

6.1 Results in relation to prior research

The fact that no statistically significant linear relationships between equity-based
compensation and firm performance (ROA and Tobin’s Q) was found in the Swedish market
is in itself a meaningful finding. It suggests that the agency theory predictions, primarily
developed in the US and UK context, may not transfer directly to the Swedish market, where
characteristics such as employee board representation and concentrated ownership may
reduce the principal-agent conflict that equity-based compensation is designed to solve.
However, the non-linear analysis provides some additional detail, as CEO equity-based
compensation showed a positive effect at lower levels of compensation, suggesting that low
to moderate levels of equity-based compensation may still have some alignment effect even

in the Swedish market.

The linear findings are inconsistent with previous research, such as Mehran (1995), who
found a significant positive relationship between equity-based compensation and both ROA
and Tobin’s Q. A key difference is that Mehran did not utilize lagged independent variables,
which could explain his significant results. In his study, firm performance was measured
during the same years as the equity compensation, meaning that reverse causality could have
influenced the results. This could imply that equity-based compensation was adjusted in

response to higher firm performance within the same year.



In contrast, Frye (2004) used lagged equity-based compensation and found significant effects
on Tobin's Q across two different sample periods, which this study did not capture in the
linear models. However, Frye (2004) also observed a negative and significant relationship
between lagged equity-based compensation and ROA in a later sample period (1999) but not
in an earlier one (1994), demonstrating that the choice of sample period can produce different

results.

Furthermore, Li et al. (2015) found that high-performing firms had a positive and significant
relationship between equity-based compensation and firm performance. In our sample, the
average Return on Equity (ROE) is relatively low at 5.2%, compared to the sample average
of 16.91% reported by Li et al. (2015). Because their findings applied only to upper
performance quantiles, our sample’s lower average performance could explain the lack of
significant linear results. The lower ROE may be due to the inclusion of the COVID-19

pandemic in our sample period, which may have decreased the average financial results.

When comparing our findings to those of Kuo et al. (2013), they documented significant
positive effects of equity-based compensation on firm performance. They found significant
positive effects for levels of equity-based ratios up to 0.46. In our data, the maximum level of
equity-based ratio was 0.472, while the mean was 0.074 for the CEO equity-based
compensation ratio. Based on this, our non-significant linear coefficient does not seem to
have come from the high levels of equity-based pay, as former research has found no or
negative effects only at high levels. Therefore, the non-linear relationship identified by Kuo
et al (2013) may not explain our insignificant linear results. Instead, other factors such as the
specific characteristics of the Swedish market could be the reason for our results.
Interestingly, our non-linear analysis showed that the low CEO equity group had a positive
and significant effect on ROA, while the high group had a negative and insignificant
coefficient. This difference indicates that the positive effect of equity-based compensation in
the Swedish market disappears at lower levels compared to the US market. This finding
supports our description of the Swedish institutional context. Because concentrated
shareholders already monitor management closely, a smaller amount of equity-based
compensation is needed to align the interests of CEOs and shareholders. However, for

market-based performance, the results show the opposite pattern, with higher levels of CEO



equity-based compensation showing a positive effect on Tobin’s Q. This suggests that while
low equity incentives may be enough to improve operational performance, the market
rewards higher levels of equity incentives, potentially reflecting investors expectation of

stronger long-term commitment from CEOs with higher equity-based compensation.

Additionally, Nam et al.(2006) found a positive relationship only for firms with lower initial
levels of equity compensation, which illustrates why a general linear positive relationship

between equity-based compensation and firm performance is difficult to establish.

Finally, the difference in time periods plays a critical role. This study examines a more recent
period (2019-2024), as opposed to previous studies that primarily analyzed data from the
1990s and early 2000s. Changes in market dynamics and regulations over time may have

altered how equity-based compensation impacts modern firms.

6.2 Limitations

The study has several limitations that should be considered when interpreting the results. The
primary limitation is that endogeneity, specifically reverse causality, remains a challenge.
Even though lagged variables were utilized to mitigate this, an OLS regression model cannot
fully distinguish whether equity-based compensation increases firm performance or if
well-performing firms pay more equity-based compensation. This problem is especially
relevant to the non-linear results, where the significant findings in the subgroup of low
equity-compensation for CEOs are based on a smaller subsample of 137 observations, which

further limits the strength of the causal relationship.

Another limitation is the sample period (2019-2024). During this period, significant
macroeconomic factors affected firms and the market. Furthermore, data availability in the
Swedish market limited our analysis to the sample period 2019-2024, which constrains the
depth of our findings. A short sample period may also reduce the statistical power of the
regressions by increasing standard errors, potentially leading to an underestimation of any
true effects. Additionally, data constraints arose during the calculation of Tobin's Q. Because
market capitalization was not directly reported for the Swedish firms in the sample, it had to

be computed manually using shares outstanding and share prices from Compustat. Since



Compustat contained multiple share prices for each firm, we selected the first reported price

to maintain consistency, which may have led to minor measurement errors.

Finally, a limitation relates to how incentives were measured. Agency theory predicts that
equity compensation aligns the interests of management with those of shareholders. However,
this study only captures the annual grant of equity. It does not account for the total equity
held by the CEO and management, or its relation to their total wealth. If the executives
already hold substantial equity, their year-to-year compensation packages may not fully

reflect their true alignment with shareholder interests.

7. Conclusion

The purpose of this study was to analyze whether equity-based compensation for CEOs and
management improves firm performance in Swedish firms listed on NASDAQ-OMX Nordic.
By utilizing agency theory and using data from 2019-2024, the study aimed to assess whether
these compensation programs were successful in aligning the interests of executives and

shareholders to improve firm performance.

The results of the linear OLS regression models found no statistically significant relationship
between equity-based compensation and firm performance when measured using ROA or
Tobin’s Q. Therefore, this study found no evidence to support the hypothesis that
equity-based compensation leads to better firm performance in a linear setting. However, our
non-linear testing showed significant effects for CEOs when comparing different levels of
compensation. For accounting-based performance, equity-based compensation had a positive
and significant effect when compensation was low, but this effect disappeared at higher
levels. For the market-based performance, the results showed the opposite pattern, where the

market reacted positively when the CEO received higher levels of equity incentives.

These findings partially contradict those of previous research, such as Mehran (1995), who
documented a strong and significant linear correlation between equity-based compensation
and firm performance. The lack of linear significance in our study may be due to market
volatility during the sample period. More importantly, the results reflect the Swedish

institutional context. Concentrated ownership structures mean that controlling shareholders



already monitor management closely, reducing the principal-agent conflict that equity-based
compensation is designed to address. Similarly, mandatory employee board representation
may further reduce the need for equity-based incentives. Together, these features suggest that
a much smaller amount of equity-based compensation is needed to align interests compared
to international markets. Additionally, the study shows that firm size and debt ratio are
significant in explaining Tobin’s Q, suggesting that these variables are better determinants of

market-based performance than equity-based compensation.

In conclusion, while equity-based compensation has become standard practice in Swedish
listed firms, its impact on performance is consistent with a non-linear pattern. Low levels of
equity-based compensation appear to be enough to improve operational performance, while

higher levels are required to generate a positive market response.

For future research, it is recommended to utilize a longer time horizon. Extending the period
beyond 2019-2024 would likely produce results less affected by macroeconomic instability,
thereby providing a clearer and more precise view of the effect of equity-based compensation
on firm performance with less external noise influencing the result. Additionally, future
research could examine the total equity held by executives, rather than just annual grants, as
this would better capture the degree of alignment between managerial and shareholder

interests.
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